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EXECUTIVE SUMMARY

Tetra Tech NUS, Inc. (TtNUS) has completed a Rapid Assessment (RA) for the Chicora Tank
Farm located near the Charleston Naval Complex (CNC), in North Charleston, South Carolina.
The tank farm historically provided fuel and lubricants to the Charleston Naval Shipyard. 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 June 28,
1999.

TtNUS performed the following actions during the RA:

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

s Reviewed the previously prepared Contamination Assessment Report for the Chicora
Tank Farm to determine boring locations and monitoring well placements;

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

e Performed direct push investigation, collected soil and groundwater samples from 93
borings for field screening of total petroleum hydrocarbons using an organic vapor
analyzer;

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

¢ Installed 15 shallow permanent monitoring wells to approximately 15 feet below land
surface (bls) and three vertical delineation wells to approximately 35 feet bls;

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

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

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

measurements to evaluate the groundwater flow direction.
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Conclusion

One groundwater-elevation monitoring event was conducted at the site on September 12, 1999.
Free product was not detected in any of the monitoring wells. One groundwater sampling event
was conducted over a 3-day period from September 11 through 13, 1999. Naphthalene was the
only chemical of concern (CoC) detected above Risk Based Screening Levels (RBSLs) and was
encountered in six well samples. Concentrations ranged from 30 pg/L in CNC42M-03 to 865 pg/L
in CNC42M-10.

Twenty-one soil samples were collected and analyzed for BTEX and PAHs by a fixed base
laboratory. Soil concentrations were reported below SCDHEC's RBSLs for sandy soils.

Site-specific target levels (SSTLs) were calculated for construction worker and surface water
receptors to evaluate the exposure pathway for groundwater CoCs. Even though naphthalene
exceeded RSBLs in six groundwater samples, no concentrations of naphthalene exceeded the
most conservative migration model for the onsite construction worker SSTL.

Recommendation

Since the dissolved hydrocarbon (naphthalene) concentrations in the groundwater were detected
in on-site wells below the SSTLs, corrective action will not be required according to SCDHEC
guidelines. However, due to the presence of naphthalene above the RBSLs, it is recommended
that an Intrinsic Corrective Action Plan (ICAP) be prepared for the site. The ICAP should propose

a short-term monitoring program to verify intrinsic remediation.
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1.0 INTRODUCTION

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, 32308 (telephone number 850-
385-9899) on behalf of the U.S. Navy Southern Division (SouthDiv) Naval Facilities Engineering
Command (NAVFAC), 2155 Eagle Drive, North Charleston, South Carolina, 29406 (telephone number
843-820-7307). Authorization to conduct the RA for the Site was issued by NAVFAC under Contract Task
Order (CTO) 0105. 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 June 28,
1999. Fieldwork necessary to complete the RA was performed from June 28 through September 24,
1999, by TtNUS.

11 SITE DESCRIPTION

The Chicora Tank Farm is a 23-acre site located approximately 500 yards west of the Charleston Naval
Shipyard. The Tank Farm formerly supplied fuel and lubricants to the Naval Shipyard. The tank farm is in
the city of North Charleston, near the west bank of the Cooper River in Charleston County, South
Carolina, as shown on Figure 1. The Naval shipyard consists of two major areas: an undeveloped dredge
materials area on the east bank of the Cooper River on Daniel Island in Berkley County, and a developed
area on the west bank of the Cooper River. The developed portion of the base is on the peninsula
bounded on the west by the Ashley River and on the east by the Cooper River. The site is located within

the developed portion of the base as shown on Figure 2.

The area surrounding the former tank farm is “mature urban,” having long been developed with
commercial, industrial, and residential land use. Residential areas lie to the south and east of the site and
commercial areas are to the west of the property. A military magnet school is located immediately
adjacent to the property to the northwest. A site vicinity map, which exhibits structures, vicinity roads, and

current utilities, is included as Figure 2.

The Chicora Tank Farm consisted of six cut-and-cover fuel storage tanks. Five of the tanks had a
capacity of 50,000 barrels (bbl) and one tank had a capacity of 27,000 bbl. The former locations are
shown in Figure 2. Each tank interior was approximately 25-feet in height and was constructed of 24-inch
reinforced concrete walls and a domed roof. Each tank was connected to a pump room and had an

exterior coating of gunite to minimize infiltration of groundwater into the tanks.
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A subsurface drainage system and containment pond controlled groundwater flow and spill collection
within the tank farm area. The drainage system consisted of a series of “french drains” which consisted of
a main drainage pipe underlying the long axis of the site which discharged to the spill containment pond.
This main drainage pipe had a series of smaller diameter pipes connected to it. These smaller pipes
extended around each tank and collected groundwater during periods of fluctuations and channeled the

water to the main drainage pipe and into the containment pond.
1.2 SITE HISTORY

The fuel storage tanks at the Chicora Tank Farm were constructed in 1943 and held heavy No. 6 fuel oil
for use in the boilers of Navy ships. All tanks in the farm were originally used for the storage of No. 6
except storage Tank O, which was designed to hold waste oil. In 1960, No. 6 fuel oil stored at the Chicora
Tank Farm was replaced with another heavy fuel oil, Navy Special Fuel Oil (NSFO). In 1969 the NSFO
stored in Tanks K, L and P was replaced with Navy Distillate, a lighter diesel-like fuel oil. Tanks N and M
continued to hold NSFO. Navy Distillate was eventually replaced with Diesel Fuel Marine {DFM). In July
1988, Tank N was taken out of service due to major electrical problems, which rendered the tank
unusable. In March 1990, Tank M was taken out of service but remained serviceable. All of the tanks at

the farm were removed in 1999.

The interior walls of the tanks at the Chicora Tank Farm were not lined to prevent seepage as the tanks
were originally designed to hold heavy No. 6 fuel oil, which is too viscous to seep through concrete. Soon
after the change to storage of Navy Distillate in the tanks, leakage of fuel through the tank wall into the
pump rooms of Tanks K, L' and P was noticed. In 1986, SOUTHDIV commissioned Environmental
Science and Engineering (ESE), Inc. to conduct a contamination assessment to determine whether the
observed fuel seepage had resulted in significant soil and groundwater contamination around the tanks.
Soil samples were retrieved from nine borings drilled within approximately 40 feet of Tanks K, L and P at
depths of 10-15 feet. Analytical results did not detect the presence of total petroleum hydrocarbons
(TPH), benzene, toluene, or xylenes in the soil samples. Similarly, the water samples reportedly exhibited
no petroleum odor and only one sample had a noticeable sheen. Based on these results it was concluded

that the tanks were not releasing fuel into the surrounding soil.

In 1986 a fuel spill reportedly occurred from Tank P, which was filled beyond capacity. The fuel reportedly
flowed down the eastern slope of Tank P. The quantity of fuel released was unknown. On August 11,
1988, free-phase petroleum product was observed in one of the access manholes of the French drain
system.  Analytical samples of the product confirmed the presence of DFM and NSFO. A site

investigation was initiated by SOUTHDIV following the discovery to determine the need for a more
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comprehensive contamination assessment. The investigation included inspection of the site, review of
existing data, and interviews with key personal.

On September 19 and 28, 1988, during the site inspections, free-phase petroleum product was observed
in each of the three french drain access manholes on site. Approximately 2 inches of product was
observed in two of the manholes, with only a sheen in one. A light sheen was visible on the surface of the
retention pond and stressed vegetation was also observed surrounding the pond. Upon completion of the
investigation, SOUTHDIV recommended a preliminary contamination assessment be conducted to gauge
the extent of subsurface contamination at the Chicora Tank Farm.

In 1994, a contamination assessment report for the Chicora Tank Farm was submitted by Kemron
Environmental Services. The report included results of a preliminary contamination assessment report
(PCAR) dated July 1992, and the finding of four quarterly monitoring events between May 1993 and
February 1994. The report concluded that no significant leaks from the tanks and pipelines were present
at the site, although traces of petroleum contamination existed in the soil and groundwater with the
exception of manhole FD-3 and the spill containment pond. Low levels of petroleum contamination were
present in the groundwater near Tank P and were likely the result of the fuel overtopping. The report also
stated that the petroleum contamination was confined to the french drain system, most notably manhole
manhole FD-3. Detectable levels of TPH were present in one of the french drains (FD-3) due to the
presence of free-phase petroleum during sampling. The petroleum product was subsequently removed
and appeared not to recharge. Based on these findings, a “no further action” status was recommended

for the groundwater and soil at the site.

1.3 RECEPTOR SURVEY RESULTS

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

+ Water utility, sanitary sewer utility: A water line originates at the north end of the Chicora Parkway and
extends to the southeast parallel to the Chicora Parkway along the northeastern edge of the Chicora
Tank Farm. The water line makes a perpendicular turn to the east of Tank M and runs in between

Tanks M and N to a point at which it turns to the northwest. The water line continues to the northwest
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and runs in between Tanks L and P. A sewer line also extends along the Chicora Parkway, runs

parallel to the water line, and appears to tie into the sewer line distribution near Clements Ferry Road.

e Storm sewer utility: A storm sewer utility line is located in the area between Tanks L and M
(northeasternmost tanks) and Tanks P and O (southwesternmost tanks). The storm sewer utility line
exits the Chicora Tank Farm beneath the former location of Tank N. This utility line is approximately

30 feet to the northeast of the tank area water line and extends parallel to it.

A survey of groundwater users within a 7-mile radius of Charelston Naval Complex was performed for the
Final RCRA Facility Investigation Report for Zone H (E/A&H, 1996). According to this report, a survey of
groundwater users within a 7-mile radius of CNC was conducted by the South Carolina Water Resources
Commission to ascertain the extent of 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 menitoring
wells are located within 1,000 feet of the site. The nearest surface water body to the Chicora Tank Farm

is the Cooper River located approximately 4,000 feet to the north-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 located at 2155 Eagle Drive, North Charleston, South Carolina, 29406
(telephone number 843-820-7307).

14 REGIONAL GEOLOGY AND HYDROGEOLOGY

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

The 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
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the Parkers Ferry, Ashley, and Harleyville Formations. The formation of particular importance in the

Cooper Group is the Ashley Formation, which was formerly referred to as the Cooper Marl in most

regional geologic literature. In more recent geologic nomenclature, the name “Cooper” has been given to

a group of formations which includes the Ashley Formation, a pale green to olive-brown, sandy phosphoric

limestone or marl, which is locally muddy and/or sandy. The Ashley Formation in the vicinity of Charleston

is encountered at a depth of approximately 30 to 70 feet bls. The top of the Ashley Formation has been

reported to be associated with an erosional basin and the entire Cooper Unit, including the Ashley
Formation, is indicated to be approximately 300 feet thick (E/A&H, 1996).

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

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

TTNUS/TAL-99-069/0378-5.4 1-5 CTO 0105
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20  ASSESSMENT INFORMATION

21 SITE-SPECIFIC GEOLOGY AND HYDROGEOLOGY
211 Site Geology

Ninety-three direct push soil borings were advanced at Site 42 under the supervision of a TtNUS geologist
between July 17 and September 9, 1999 (Figure 3). These borings ranged in depth from 8 to 12 feet bls
and provided soil samples to characterize the subsurface lithology. Between August 21 and 25, 1999, a
total of 18 monitoring wells were installed at the site. Fifteen of the wells were installed to an approximate
depth of 15 feet bls and grab samples were collected to supplement the subsurface lithologic data. Three
of the wells were installed as vertical delineation wells to a total depth of approximately 35 feet. During the
drilling process, lithologic samples were collected using a split-spoon sampler to characterize the
subsurface lithology from 14 to 35 feet bls. A general view of the subsurface lithology is presented in

Figure 4.

Based on lithologic descriptions from the soil borings and monitoring wells, the subsurface soil generally
consists of silty sand and clayey sand to 6 feet bis. Underlying these deposits, clayey sand, silty sand,
silty clay, and sandy clay were encountered to a depth of 35 feet bls. Boring logs are presented in

Appendix A.

21.2 Site Hydrogeology

Fifteen shallow water table monitoring wells, CNC42M-01 through CNC42M-05, CNC42M-07 through
CNC42M-11, and CNC42M-13 through CNC42M-17; and three deep vertical delineation monitoring wells,
CNC42M-06D, CNC42M-12D and CNC42M-18D, were installed as part of this RA investigation (see
Figure 3). The shallow monitoring wells were completed to an approximate depth of 15 feet bis. Each
shallow monitoring well was completed using 10 feet of 0.01-inch machine slotted Schedule 40 polyvinyl
chloride (PVC) screen that bracketed the water table. The vertical delineation wells were completed as a
Type Il monitoring well with 6-inch-diameter PVC surface casing grouted to a depth of 21 feet bls. After
the grout for the surface casing cured for 24 hours, the borehole was advanced to a depth of 35 feet and a
2-inch-diameter PVC monitoring well was installed with a 10-foot, 0.01-inch machine-slotted PVC screen.
Well construction logs for the RA monitoring wells are presented in Appendix A. At the completion of the
well installations, a South Carolina registered professional surveyor surveyeEf each monitoring well

location and the top of casing elevation.
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Groundwater level measurements collected from the shallow monitoring wells indicate groundwater
generally occurs under unconfined conditions at depths of approximately 5 to 8 feet bls in the site area. A
complete round of groundwater elevation measurements were recorded from the site monitoring wells on
September 12, 1999, and is presented in Table 1. Figure 6 presents the groundwater potentiometric
surface for groundwater elevation measurements collected during the September 12, 1999 field event.
Based on the potentiometric map, it appears that groundwater flow is toward the north-northeast, toward
the Cooper River.

2.2 INITIAL REMEDIAL ACTION

Concurrent with the site investigation, the Environmental Detachment Charleston (DET) performed soil
excavation activities to remove any contaminated soil that was discovered during the assessment. The
areas of contaminated soil were estimated using mobile lab screening data from soil samples collected
during the DPT investigation. Subsequent to the excavation, soil samples were collected from the walls of
the excavations for fixed base laboratory analysis to confirm that all of the contaminated soil had been
removed. Four separate areas of soil were excavated. Two areas were located along the pipeline to the

north of Tank M and two areas were located to the east of Tank O.

One of the excavations near Tank M was L-shaped and centered around soil borings 42GFB55 and
42GFB19. The other area near Tank M had dimensions of approximately 32 feet by 31 feet and was
centered around boring 42GFB38. Approximately 2405 tons of soil was removed from the excavations

along the pipeline north of Tank M.

One of the excavations near Tank O had dimensions of approximately 45 feet by 30 feet and was
centered around borings 42GFB23 and 42GFB21. The other excavation near Tank O had dimensions of
13 feet by 16 feet and was centered around boring 42GFB89. Approximately 482 tons of soil was

removed from the excavations near Tank O. All of the excavated areas are depicted on Figure 5.
23 ASSESSMENT RESULTS

Ninety-three soil borings were completed as part of the screening portion of the soil investigation at Site
42. The soil borings for screening evaluation were completed using a Direct Push Technology (DPT) rig.
Samples were collected to evaluate subsurface soil vapors, soil contaminant concentration (via a maobile
laboratory), and groundwater contaminant concentrations (via a mobile laboratory). The soil samples

were collected from a maximum depth of 8 feet bls. The soil and groundwater samples collected for
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mobile laboratory screening were analyzed for benzene, toluene, ethyl benzene, total xylenes (BTEX),
naphthalene, and diesel range organics.

Soil samples collected for fixed base laboratory analysis were analyzed for BTEX and naphthalene using
U.S Environmental Protection Agency (USEPA) Method 8260; and PAHs using USEPA Method 8270.
Three samples were collected total recoverable petroleum hydrocarbons (TRPH) analysis using USEPA
Method 9071, and grain size analysis using sieve and hydrometer methods. In addition, one sample was
collected for total organic carbon (TOC) analysis using USEPA Method 415.1 The sample collection was
conducted in accordance with the SCDHEC guidance document “Standard Limited Assessment” (June
1997). Lithologic logs for each soil boring are presented in Appendix B. The soil boring locations are

shown on Figure 3 and the assessment results are presented in Section 2.4.1.

A comprehensive groundwater monitoring event was conducted over a 3-day period from September 11 to
September 13, 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
conductivity stabilized. The field data sheets are included in Appendix B. A summary of the field
parameter measurements is presented in Table 2. Groundwater samples were analyzed for BTEX, methy!
tert-butyl ether (MTBE), and naphthalene using USEPA Method 8260 and PAHs using USEPA Method
8270.

2.4 FIELD SCREENING ASSESSMENT
241 Soil Vapor Assessment

Ninety-three soil borings were completed to evaluate soil vapor concentrations as part of the soil
screening assessment at Site 42. Organic vapor analyzer (OVA) headspace measurements were
recorded at 1 to 2 foot intervals to the top of the water table. Table 4 summarizes the soil vapor screening

results. Figure 3 presents the soil boring locations.

Soil vapor concentrations ranged from not detected to 3,500 parts per million (ppm). Three soil borings
contained vapor concentrations ranging from 800 to 3,500 ppm. Three soil borings registered soil vapor
concentrations ranging from 100 to 250 ppm. Soil vapor concentrations ranging from 3 to 80 ppm were

detected in samples collected from 12 soil borings.
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The soil vapor assessment was used as a screening method to assist in identifying locations for collection
of soil samples and groundwater monitoring wells. Soil sample and monitoring well locations were

determined, in part, based on these data.

24.2 Soil Mobile Laboratory Results

Soil samples were collected from each soil boring for analysis by a mobile laboratory. The samples were
analyzed for BTEX and diesel range organics 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 analytical data from the

mobile laboratory.

As indicated in Table 4, analytical results from the soil mobile laboratory field screening reported benzene
below detection limits in all borings. Toluene was detected in samples from two borings with
concentrations of 45.7 ppb and 24.6 ppb. Ethylbenzene was detected in samples from six borings at
concentrations ranging from 23.6 ppb to 830 ppb. Naphthalene was detected in nine samples at
concentrations ranging from 175 ppb to 697 ppb. Diesel range organics were detected in samples from

eleven borings at concentrations ranging from 289 to 25,900 mg/Kg.

Twenty-two soil samples were also collected from borings installed within the four excavation areas at Site
42. The soil samples were selected to define the extent of the excavation boundaries and were based on
the soil vapor screening results. Benzene was not detected in any of the soil samples collected. Toluene
was detected in one sample at a concentration of 7.54 ppb. Ethylbenzene was detected in samples from
five borings at concentrations ranging from 10.3 ppb to 62.0 ppb. Total xylenes were detected in samples
from five borings at concentrations ranging from 30 ppb to 395 ppb. Naphthalene was detected in six
samples at concentrations ranging from 77.8 ppb to 321 ppb. Diesel range organics were detected in

samples from five borings at concentrations ranging from 132 to 15,000 mg/Kg.

Three soil samples were collected from each of the plume source areas and analyzed for Total
Recoverable Petroleum Hydrocarbons (TRPH). TRPH was reported at levels ranging between 74.8
mg/kg to 150 mg/kg.

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 these data.
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24.3 Groundwater Mobile Laboratory Results

One groundwater sample was collected from each soil boring and analyzed in a mobile laboratory for
BTEX and diesel range organics using USEPA Method 8020/8015M. Table 6 presents a summary of the

analytical data from the mobile laboratory.

As indicated in Table 6, benzene was detected in six of the samples collected from the soil borings.
Concentrations of benzene ranged from 14.1 ppb to 5.47 ppb. Ethylbenzene was detected in fourteen of
the samples at concentrations ranging from 5.17 ppb to 87.9 ppb. Toluene was detected in three of the
samples at concentrations ranging from 5.07 ppb to 84.8 ppb. Total xylenes concentration was reported
in 20 samples at concentrations ranging from 10.2 ppb to 449 ppb. Naphthalene was detected in
concentrations ranging from 14.2 ppb to 1,121 ppb. Diesel range organics were reported in samples
collected from 24 borings at concentrations ranging from 2.95 mg/L to 476 mg/L.

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

2.5 CHEMICALS OF CONCERN IN SOIL AND GROUNDWATER

251 Chemicals of Concern in Soil

Twenty-five subsurface soil samples were collected at Site 42 for fixed base laboratory analysis. Twenty-
one samples were collected from sampling points in the walls of the excavations described in Section 2.2.
Four of the soil samples were collected from soil borings installed during the DPT investigation. The soil
boring locations are shown on Figure 3 and Table 7 summarizes the CoCs detected in the soil samples.
Although four of the soil samples had CoC levels above laboratory detection limits, none of the soil
samples had levels which exceeded RBSLs. The RBSL for sandy soils was used to determine

contaminant concentration limits. Appendix C presents the laboratory analytical reports for soil analyses.

252 Chemicals of Concern in Groundwater

The groundwater laboratory analytical reports for the September 12, 1999, field event are presented in
Appendix C. Table 8 presents the analytical results for CoCs detected in the groundwater samples. Only
one of the groundwater CoCs, naphthalene, was detected above the RBSL in six of the groundwater

samples. Concentrations of naphthalene ranged from 13 nug/L to 865 ug/L. Benzene, ethylbenzene,
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toluene and total xylenes were also detected in the samples below the RBSL for groundwater. Figure 7
presents the detected concentrations of naphthalene for the September 12, 1999, sampling event. None
of the CoCs were detected above method detection limits in the onsite deep monitoring wells.

2.6 ANALYTICAL DATA

Soil analytical data generated during this RA are summarized in Table 7. Groundwater analytical data
generated during this RA are summarized in Table 8. The soil and groundwater analytical reports for this

RA are included in Appendix C.

2.7 AQUIFER CHARACTERISTICS AND EVALUATION

Groundwater levels were measured from the Site 42 monitoring wells on September 12, 1999. The
groundwater flow direction across each tank area was determined separately. Groundwater flow direction
in the Tank L area was toward the northeast, and flow in the Tank M and N areas was toward the north-
northeast. The potentiometric map for Site 42 is illustrated on Figure 6. The hydraulic gradients for these
tank areas on September 12, 1999 were determined to be 0.002, 0.0005, and 0.001 feet per foot for Tank

areas L, M, and O, respectively.

As part of the Contamination Assessment Report for the Chicora Tank Farm (Kemron Environmental
Services, April 1994), aquifer tests (slug-in) were conducted on three shallow monitoring wells to
determine the hydraulic conductivity of the surficial aquifer. Slug tests were conducted by instantaneously
removing adding (falling head) a volume (slug) of water from the well and measuring the recovering water
level with a data logger. The data were then used to caiculate the hydraulic conductivity for the falling
head test. The average hydraulic conductivity for each well was determined by calculating the geometric
mean of the falling head values. Because hydraulic conductivity data are lognormally distributed, the

geometric mean was determined to be the most representative measure of central tendency.

Based on the three aquifer tests conducted at the site, the average horizontal saturated hydraulic
conductivities were reported to be 1.7 x 10° ft/s 2.1 x 10° ft/s and 5.6 x 10° fi/s, yielding flow rates of
19ft/yr, 49 ft/yr and 127 ft/yr respectively. The reported hydraulic conductivity of 1.7 X 107 ft/s was utilized
for Tank Areas L and M, and 2.1 X 10 ft/s for Tank Area O, due to the proximity of the former well used

for the test to the current assessment area.

2.8 FATE AND TRANSPORT
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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
1998). This model is very conservative in that it assumes an infinite mass, areal source condition through
which groundwater flows. The model incorporates biological decay effects through a first-order decay
process; however, this mechanism was ignored because SCDHEC guidance specifies that the decay rate

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

The impacted groundwater source areas were modeled separately for Tank Areas L, M, and O. Tank
Area L was 130 feet (39.6 meters) wide and 6.89 feet (2.1 meters) deep, Tank Area M was 200 feet (61
meters) wide and 6.17 feet (1.88 meters) deep, and Tank Area O was 40 feet (12 meters) wide and 5.26
feet (1.6 meters) deep; these values are conservative defaults suggested by the American Society for
Testing and Materials (ASTM) Standard Guide for Risk-Based Corrective Action Applied at Petroleum
Release Sites (ASTM, 1997). The maximum source concentrations, as determined from fixed-base
laboratory analysis of groundwater for each tank area, 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, and fraction of
organic carbon in soil (1.7E-05 m/sec, 0.002 ft/ft, and 0.15 g-C/g-soil, respectively for Tank Area L). The
soil bulk density (1.55 g/cm®) and porosity (0.45 cm*/cm?®) were determined using Figures C1 and C3 given
in SCDHEC (1998), based on the sieve test results for sample 42SLB090304, 86.1% sand and 3.8% clay.

The site-specific data for all of the tank areas are presented in the Domenico model of Appendix E.

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

Parameter Estimate

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

exposure and the source or compliance point

Transverse Dispersivity, o, o, /3

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

The most recent groundwater-gauging event shows that groundwater flow is primarily toward the north-
northeast. The current extent of impact is limited to wells CNC42M-02 and CNC42M-03 in Tank Area L,
CNC42M-07 and CNC42M-10 in Tank Area M, and CNC42M-13 in Tank Area O. Naphthalene was the
only compound detected above RBSLs in the groundwater collected from these source wells. Benzene,

toluene, ethylbenzene, and xylenes were detected at Site 42, but not at levels which exceed the RBSLs.

The Domenico model was used to predict the distance at which the tip of each source plume is attenuated
to SCDHEC RBSLs in 10 and 20 years without using degradation due to biological decay. This was done
by adjusting the time to 10 years (3.15x10® second) and 20 years (6.31x10° second) and solving for
distance (x) by trial and error. The source area was assumed to be a conservative area, which
encompassed the wells that contained naphthalene above RBSLs. The distance from the plume source to
the point of exposure was changed for naphthalene until the required distance that is necessary for the
concentration to attenuate to the RBSLs was determined. Only the calculated concentrations of
naphthalene at the source were greater than their respective RBSLs; therefore, this was the only chemical
for which plume distances were calculated. The model estimates that after 10 years, the concentrations of
naphthalene will be 0.010 mg/L (RBSL) at distances of 0.202 feet, 0.063 feet, and 0.086 feet, for Tank
Areas L, M, and O, respectively. Furthermore, after 20 years, the concentrations of naphthalene are
0.010 mg/L (RBSL) at distances of 0.405 feet, 0.126 feet, and 0.172 feet, for Tank Areas L, M, and O,

respectively. The Domenico 10-year and 20-year simulation spreadsheets are presented in Appendix E.
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3.0 TIER1ANDTIER 2 EVALUATION

3.1 COMPARISON OF ANALYTICAL RESULTS WITH RBSLs

One groundwater-elevation gauging event was conducted at the site on September 12, 1999. One
groundwater sampling event was conducted over a 3-day period from September 11 to 13, 1999. Free
product was not detected in any of the wells. The dissolved CoCs that were detected in six of the
monitoring wells included benzene, ethylbenzene, toluene, total xylenes, and naphthalene. The RBSLs
were not exceeded for benzene, ethylbenzene, toluene, and total xylenes. Benzene was detected in the
groundwater collected from monitoring well CNC42M-06 at a concentration of 4.0 ug/L. Ethylbenzene was
detected in the groundwater collected from monitoring wells CNC42M-07 and CNC42M-13 at
concentrations of 3 ug/L and 10 ug/L, respectively. Toluene and total xylenes were detected in the
groundwater collected from monitoring well CNC42M-13 at concentrations of 20 ug/L and 45 pgiL,
respectively. The RBSL for Naphthalene was exceeded in five monitoring wells, which included CNC42M-
02, CNC42M-03, CNC42M-07, CNC42M-10, and CNC42M-13. Naphthalene concentrations in these
wells ranged from 13 to 865 ug/L.

Soil samples from 93 locations were collected between July 9 and August 17, 1999. The samples were
field screened for BTEX and diesel range organics using a mobile laboratory. The only BTEX compounds
detected by the field laboratory included toluene at 45.7 ppb, ethylbenzene ranging from 23.6 to 830 ppb
(detected at 5 sample locations), and xylenes ranging from 120.6 to 2186 ppb (8 samples). Diesel range
organics results ranged from 289 to 25,900 ppb (11 samples). Soil samples from 21 locations were
collected between July 29 and August 23, 1999, and analyzed for BTEX and PAHSs including naphthalene
by a fixed-base laboratory. Soil concentrations were below RBSLs for all samples analyzed. Table 9

presents a comparison of RBSLs to the maximum soil and groundwater concentrations.

3.2 SITE CONCEPTUAL EXPOSURE MODEL

This section focuses on the current and future land use issues concerning the site. The site is the former
fuel storage area. Figure 1 shows that the site is in an area considered to be “mature urban,” having long
been developed with commercial, industrial, and residential land use. Residential areas lie to the south
and east of the site and commercial areas are to the west of the property. A military magnet school is
located immediately adjacent to the property to the northwest. The future use of the property is expected
to be commercial for the foreseeable future after the property is made available for redevelopment as part

of the Defense BRAC Act. Future development of the site may also include a parking lot for a local school
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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 Chicora Tank Farm.

Groundwater from the three tank areas generally flows to the north-northeast toward the Cooper River,
which discharges into Charleston Harbor. Surface water drains into the storm sewer drainage system
located to the northeast of the Chicora Tank Farm. The nearest storm drain is located approximately 40
feet northeast of the tank farm. There are no city, county, or state zoning ordinances, as the federal

government currently owns 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 are
examined in a Tier 2 Risk-Based Corrective Action Report. Tables 10 and 11 present the exposure

pathway assessments for current and future use scenarios.

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 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. The building foundation is
assumed to be sufficient to prevent volatilization from both soil and groundwater into a commercial
building, and there is no history of vapors in the commercial building. It is unlikely that any additional
exposure pathways will exist for future on-site workers; therefore, no complete pathways exist for either

current or future commercial/ industrial workers.

TTNUS/TAL-99-069/0378-5.4 3-2 CTO 0105



Rev.1
10/28/99

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.

3.3.3 On-Site Construction Worker

An on-site construction worker is defined as a laborer who would be involved in intrusive activities on or
around the site, particularly in the area of subsurface utilities. On-site construction workers could be
exposed to constituents in soil by the foliowing pathways: inhalation of volatiles from soil, dermal contact
with soil, and incidental ingestion of soil. There is no soil impact above RBSLs at the site. On-site
construction workers could be exposed to constituents in groundwater by the following pathways:
inhalation of volatiles from groundwater, dermal contact with groundwater, and incidental ingestion of
groundwater. There are several utilities in the areas surrounding the source plumes. These utilities
include water, storm sewer drains and electrical conduits. Therefore, the point of exposure location for the

on-site construction worker was considered to be at the source.

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 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. A residential area lies to the east of the Chicora Tank Farm across Chicora
Parkway. This residential area is hydraulically downgradient of the facility. However, it is currently
serviced by city water, therefore, it was not considered as a potential receptor for contamination from the

Chicora Tank Farm.
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3.3.6 Surface Water

A retention pond is located at the northwestern end of the property. The retention pond is approximately
600 feet, 1200 feet, and 1350 feet from the source areas for Tanks L, M, and O respectively. Based on
the groundwater flow directions calculated during the RA field investigation, the retention pond appears to
be lateral to gradient. However, since groundwater flow data taken from the Kemron CAR indicates that
groundwater flow has historically been to the northwest, this exposure pathway was considered for

ingestion of surface water.

The Cooper River is located approximately 3860 feet, 3700 feet, and 4400 feet downgradient of the
source areas for Tanks L, M, and O, respectively, to the north-northeast. However, the retention pond
referenced above was used to determine the SSTLs as it is much closer to the source and would provide
much more conservative values for SSTLs. SSTLs were calculated for the Cooper River and are provided

in the Appendix E for reference.

34 IDENTIFICATION OF DATA REQUIREMENTS

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

3.5 SITE-SPECIFIC TARGET LEVELS

Soil SSTLs were not required because soil concentrations did not exceed RBSLs.

Two future scenarios were considered to calculate SSTLs: on-site construction worker exposure to
groundwater and the groundwater flow into the retention pond located at the northwestern corner of the

property. The minimum SSTL for the two scenarios was selected as the site SSTL for each CoC.

3.51 SSTLs Protective of the On-Site Construction Worker

Municipal water is supplied to the base, so shallow groundwater is not used for drinking water.
Groundwater RBSLs for the construction worker were calculated for three pathways: dermal contact,
incidental ingestion, and inhalation of volatiles. A target cancer risk of 1 x 10° and a target hazard quotient
of 1 were used in the calculations. Where possible, site-specific parameters were used for site conditions.
Standard defaults were used when available and applicable to a construction worker. When no standard

parameters were available, conservative assumptions were used. For all pathways, the exposure
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frequency was assumed to be 90 days/year and the exposure duration was assumed to be one year.

These assumptions were considered conservative based on the nature of utility work.

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

surface area given in the risk assessment guidance document for a swimming adult.

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

Utility lines in the area are typically 2 to 6 feet deep. The average depth to groundwater at the points of
exposure (source areas near Tanks L, M, and O) averages 6.78 feet below top of casing (BTOC) (Tank
L), 6.17 feet BTOC (Tank M), and 5.26 feet BTOC (Tank O). It was assumed that a construction worker
might be exposed to chemicals volatilizing from standing groundwater. The inhalation RBSLs were
calculated using Henry's Law:

RBSLyyarer = RBSLe/H

Where H = Henry’s Law constant [mg/L-air/mg/L-water]

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

Henry’'s Law constants.

Several utilities are located within 10 feet of the source contaminant areas. The point of exposure location
for the on-site construction worker was considered to be at the source, and no fate and transport
calculations were performed to determine the SSTL protective of the construction worker. The minimum

RBSL for the three pathways was chosen as the SSTL for the construction worker.
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The following table shows the calculated RBSLs for each pathway and the SSTL for the construction

worker:

Chemical of Concern| Dermal | Incidental Ingestion | Inhalation SSTL
RBSL RBSL RBSL {(Minimum RBSL)
mg/L mg/L mg/L mg/L

Benzene 0.85 68.52 0.15

Toluene 23.98 5677.78 5.38

Ethylbenzene 6.05 2838.89 14.50

Xylenes 102.33 56777.78 NA*

Naphthalene 1.63 1135.56 263

*No inhalation reference dose is available for xylenes; therefore, no inhalation RBSL can be calculated.
Appendix F provides the parameters and resuits of the RBSL and SSTL calculations.

3.5.2 SSTLs Protective of Surface Water

SSTLs were developed which would protect the retention pond located at the northwestern end of the
property 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 BTEX and naphthalene under

steady state conditions.

3.5.21 SSTLs —~ Tank Area L

The groundwater flow is primarily toward the northeast. The retention pond is located approximately 600
feet northwest of the Tank L source area. Monitoring wells CNC42M-02 and CNC42M-03 contained
naphthalene in exceedance of its RBSL at concentrations of 198 ug/L and 30 ug/L, respectively; therefore,
the area surrounding these monitoring wells was used as the source for predicted migration. All other
wells in the Tank L area had no detections of any compounds of interest, except for CNC42M-06, which

had a benzene concentration of 4.0 ug/L. This benzene level is less than the RBSL of 5 pg/lL..

The highest detected naphthalene concentration was used in the Domenico model as the source
concentration. BTEX constituents were not detected above laboratory detection limits, therefore the
detection limit for each constituent (5 png/L) was used as the source concentration for each of the BTEX
constituents. The distance from CNC42M-02 and CNC42M-03 (source area) to the retention pond, which
is the nearest point of exposure other than construction worker, was estimated to be 600 feet. Using the

values of RBSLs (0.005 mg/L for benzene, 1 mg/L for toluene, 0.7 mg/L for ethylbenzene, 10.0 mg/i for
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xylenes, and 0.01 mg/L for naphthalene) at the point of exposure, the SSTLs at the source area were
calculated and compared with the source concentrations as determined by the fixed base laboratory. The
SSTLs at the compliance well (CNC42M-05) were also calculated using the values of the RBSLs at the
point of exposure. The distance from the compliance well to the point of exposure was estimated to be
540 feet.

Groundwater SSTLs were determined to be:

. Compliance Point SSTL
Chemical of Concern Source SSTL [mg/L]

[mg/L]
Benzene 0.168 0.137
Toluene 33.656 27.459
Ethylbenzene 23.559 19.221
Xylenes 336.56 274.59
Naphthalene 0.337 0.275

Appendix E provides the Domenico model calculations generating SSTLs.

3.5.2.2 SSTLs — Tank Area M

The groundwater flow is primarily toward the north-northeast. The retention pond is located approximately
1200 feet northwest of the Tank M source area. Monitoring wells CNC42M-07 and CNC42M-10 contained
naphthalene in exceedance of its RBSL at concentrations of 17 pg/L and 865 ug/L, respectively; therefore,
the area surrounding these monitoring wells was used as the source for predicted migration. All other
wells in the Tank M area had no detections of any compounds of interest. Ethylbenzene, which has a
RBSL of 700 ug/L, was detected in CNC42M-07 at a concentration of 17 ug/L.

The highest detected naphthalene concentration was used in the Domenico model as the source
concentration. With the exception of ethylbenzene, BTEX constituents were not detected above
laboratory detection limits, therefore the detection limit for each constituent (5 pg/L) was used as the
source concentration for each of the BTEX constituents. The distance from CNC42M-07 and CNC42M-10
(source area) to the retention pond, which is the nearest point of exposure other than construction worker,
was estimated to be 1200 feet. Using the values of RBSLs (0.005 mg/L for benzene, 1 mg/L for toluene,
0.7 mg/L for ethylbenzene, 10.0 mg/l for xylenes, and 0.01 mg/L for naphthalene) at the point of exposure,

the SSTLs at the source area were calculated and compared with the source concentrations as

TTNUS/TAL-99-069/0378-5.4 3-7 CTO 0105



Rev.1
10/28/99

determined by the fixed base laboratory. The SSTLs at the compliance well (CNC42M-11) were also

calculated using the values of the RBSLs at the point of exposure. The distance from the compliance well

to the point of exposure was estimated to be 1080 feet.

Groundwater SSTLs were determined to be:

. , Compliance Point SSTL
Chemical of Concern Source SSTL [mg/L]
[mg/L]
Benzene 0.482 0.392
Toluene 96.318 78.340
Ethylbenzene 67.423 54.838
Xylenes 1169.45 890.98
Naphthalene 6.60 3.77

Appendix E provides the Domenico model calculations generating SSTLs.

3.5.23 SSTLs — Tank Area O

The groundwater flow is primarily toward the north. The retention pond is approximately 1350 feet
northwest of the Tank O source area. Monitoring well CNC42M-13 contained naphthalene in exceedance
of its RBSL at a concentration of 46 ug/L; therefore, the area surrounding CNC42M-13 was used as the
source for predicted migration. Benzene, ethylbenzene, toluene, and total xylenes were also detected in
CNC42M-13, but at levels below the RBSLs. All other wells in the Tank O area had no detections of any

compounds of interest.

The BTEX and naphthalene concentrations detected in CNC42M-13 were used in the Domenico model as
the source concentrations. The distance from CNC42M-13 (source area) to the retention pond, which is
the nearest point of exposure other than construction worker, was estimated to be 1350 feet. Using the
values of RBSLs (0.005 mg/L for benzene, 1 mg/L for toluene, 0.7 mg/L for ethylbenzene, 10.0 mg/l for
xylenes, and 0.01 mg/L for naphthalene) at the point of exposure, the SSTLs at the source area were
calculated and compared with the source concentrations as determined by the fixed base laboratory. The
SSTLs at the compliance well (CNC42M-17) were also calculated using the values of the RBSLs at the
point of exposure. The distance from the compliance well to the point of exposure was estimated to be
1310 feet.
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. Compliance Point SSTL
Chemical of Concern Source SSTL [mg/L]
[mg/L]
Benzene 3.58 3.37
Toluene 715.90 674.14
Ethylbenzene 501.13 471.90
Xylenes 7171.16 6750.18
Naphthalene 9.12 8.38

Appendix E provides the Domenico model calculations generating SSTLs.

3.5.3 Selected SSTLs

For each chemical, the SSTL calculated for the construction worker was less than the SSTL calculated for
the retention pond scenario; therefore, the construction worker scenario SSTLs were selected as the site

SSTLs. The selected SSTLs and the source concentrations are:

Chemical of Concern SSTL Source Concentration
(mg/L) (mg/L)
Tank L Tank M Tank O
Benzene 0.15 0.004 0.005 0.003
Toluene 5.38 0.005 0.003 0.010
Ethylbenzene 6.05 0.005 0.005 0.020
Xylenes 102.33 0.005 0.005 0.045
Naphthalene 1.63 0.198 0.865 0.046

The concentrations of benzene, toluene, ethylbenzene, xylenes, and naphthalene at each tank area do
not exceed the SSTLs. Appendix E provides a summary of groundwater SSTLs. Comparisons of the
construction worker RBSLs and groundwater SSTLs to the calculated dissolved constituents in

groundwater are presented in Table 12.

3.6 RECOMMENDATIONS

TTNUS/TAL-99-069/0378-5.4 3-9 CTO 0105



Rev.1
10/28/99

The downgradient extent of hydrocarbon impact to groundwater has been delineated in all of the tank
areas. Free product was not detected in any of the assessment wells. The concentrations of BTEX and
naphthalene in the source wells at each of the tank areas do not exceed the site SSTLs as calculated in

Section 3.5. No concentrations of any compound of interest in the in the compliance wells exceed their
SSTLs.

Since the dissolved hydrocarbon concentrations at the source wells of Tank Areas L, M, and O are
below the SSTLs, corrective action will not be required according to SCDHEC guidelines. However,
due to the levels of naphthalene above RBSLs, it is recommended that an Intrinsic Corrective Action

Plan (ICAP) be prepared for the site. The ICAP should propose a short-term monitoring program to verify
intrinsic remediation.
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TABLE 1

GROUNDWATER ELEVATIONS
SITE 42, CHICORA TANK FARM
CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Well No Total |Top of Casing]  Date Depth to Free | Depth to Water, ft | Groundwater
: Depth of | Elevation, ft | Measured | Product (BTOC) (BTOC) Elevation, ft

Well (ft) (MSL) (MSL)
CNC42-M01 14.50 11.94 8/23/99 ND 6.61 5.33
CNC42-M02 14.00 12.9 8/23/99 ND 7.57 5.33
CNC42-M03 14.32 12.57 8/23/99 ND 6.98 5.59
CNC42-M04 13.37 11.22 8/23/99 ND 5.79 5.43
CNC42-M05 15.10 13.11 8/23/99 ND 8.00 5.11
CNC42-M06D 31.93 12.18 8/23/99 ND 5.73 6.45
CNC42-M07 15.40 11.60 8/23/99 ND 6.02 5.58
CNC42-M08 13.10 10.34 8/23/99 ND 4.77 5.57
CNC42-M09 15.50 14.36 8/23/99 ND 8.68 5.68
CNC42-M10 14.50 12.25 8/23/99 ND 6.48 577
CNC42-M11 13.50 10.79 8/23/99 ND 5.25 5.54
CNC42-M12D 33.10 11.79 8/23/99 ND 5.83 5.96
CNC42-M13 13.10 11.26 8/23/99 ND 4.30 6.96
CNC42-M14 13.20 11.41 8/23/99 ND 514 6.27
CNC42-M15 14.10 15.07 8/23/99 ND 8.55 6.52
CNC42-M16 13.50 10.92 8/23/99 ND 4.48 6.44
CNC42-M17 14.50 10.53 8/23/99 ND 4.40 6.13
CNC42-M18D 27.48 11.27 8/23/99 ND 4.67 6.60

Notes:

MSL - Mean Sea Level
BTOC - Below Top of Casing
ft - feet

ND - Not Detected

NA - Not Available



TABLE 2

GROUNDWATER FIELD MEASUREMENTS
SITE 42, CHICORA TANK FARM
CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

- - Dissolved
Date Purge Volume o Conductivity | Turbidity

Well 1.D. sampled | method | (gations) | TeMP-CO L PH | mHosiem) | (vTU) O(’r‘;'glf)"
CNC42-MW-1 9/12/99 PP 7.5 25.6 6.65 0.15 16 0.75
CNC42-MW-7 9/12/99 PP 7.0 259 6.42 1.09 5 0.94
CNC42-MW-9 9/12/99 PP 7.5 22.8 6.30 0.64 16 0.65
CNC42-MW-11 9/12/99 PP 7.0 249 7.44 0.63 4 0.13
CNC42-MW-13 9/12/99 PP 7.0 27.0 6.80 0.28 16 1.39

Notes:

(° C) - Degrees Celsius

PP - Peristaltic pump, low flow technique
uUMHOS/cm - Micro HOS per centimer
NTU - Nephelometric turbidity units

mg/l - milligrams per liter




TABLE 3

GROUNDWATER NATURAL ATTENUATION FIELD MEASUREMENTS
SITE 42, CHICORA TANK FARM
CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Date Dissolved Alkalinity C‘arb.on Sulfide | Ferrous Iron Nitrite Manganese Hydrogen
Well I.D. Dioxide .
Sampled Oxygen {mg/l) {mg/l) (ma/l) {mg/l) {mg/l) (mg/l) {mg/l) Sulfide {mg/l)
CNC42-MO1 9/12/99 1.00 34 28 0.01 2.10 0.016 0.1 0.0
CNC42-M07 9/12/99 0.30 428 420 0.02 3.30 0.000 18.1 0.1
CNC42-M09 9/12/99 0.00 352 440 0.07 3.30 0.000 5.2 0.0
CNC42-M11 9/12/99 0.00 604 246 0.02 2.23 0.003 1.3 0.0
CNC42-M13 9/12/99 1.00 93 64 0.05 1.92 0.008 0.8 0.0
Notes:

mg/l - Milligrams per liter

ug/l - Micrograms per liter

E- Estimated Concentration

* Fixed base laboratory analysis




TABLE 4

SUMMARY OF OVA SOIL SCREENING RESULTS
SITE 42, CHICORA TANK FARM
CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

PAGE 1 OF 3
Boring Sample Depth Total Organic Vapor Headspace
Identification (feet) Concentration
CNC42-B01 6 ND
CNC42-B02 6 ND
CNC42-B03 6 ND
CNC42-B04 7 ND
CNC42-B05 7.5 ND
CNC42-B06 6.5 ND
CNC42-B07 6 ND
CNC42-B08 6 ND
CNC42-B09 5.5 ND
CNC42-B10 4.5 ND
CNC42-B11 4 ND
CNC42-B12 3 ND
CNC42-B13 6.5 ND
CNC42-B14 3 80
CNC42-B14 7 240
CNC42-B15 35 50
CNC42-B16 3.5 ND
CNC42-B17 3.5 ND
CNC42-B18 35 ND
CNC42-B19 3 13
CNC42-B19 6.5 16
CNGC42-B20 2.5 12
CNC42-B21 5.5 28
CNC42-B22 55 ND
CNC42-B23 4.5 ND
CNC42-B24 55 ND
CNC42-B25 55 ND
CNC42-B26 4.5 ND
CNC42-B27 3.5 ND
CNC42-B28 3.5 ND
CNC42-B29 4.5 ND
CNC42-B30 3.5 ND
CNC42-B31 3.5 ND
CNC42-B32 3.5 ND
CNC42-B33 3.5 ND
CNC42-B34 3.5 ND
CNC42-B35 3.5 ND
CNC42-B36 4.5 ND
CNC42-B37 3.5 ND
CNC42-B38 4 ND
Notes:

OVA - organic vapor analyzer equipped with a flame ionization detector
ND- not detected ‘



TABLE 4

SUMMARY OF OVA SOIL SCREENING RESULTS
SITE 42, CHICORA TANK FARM
CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

PAGE 2 OF 3
Boring Sample Depth Total Organic Vapor Headspace
Identification (feet) Concentration
CNC42-B39 3.5 ND
CNC42-B40 3.5 ND
CNC42-B41 3.5 ND
CNC42-B42 3.5 ND
CNC42-B43 3.5 ND
CNC42-B44 3.5 ND
CNC42-B45 3.5 ND
CNC42-B46 6.5 ND
CNC42-B47 6.5 ND
CNC42-B48 6.5 ND
CNC42-B49 35 ND
CNC42-B50 35 ND
CNC42-B51 5.5 ND
CNC42-B52 5.5 ND
CNC42-B53 3.5 ND
CNC42-B54 3.5 ND
CNC42-B55 4.5 ND
CNC42-B56 3.5 ND
CNC42-B58 3.5 ND
CNC42-B59 4.5 ND
CNC42-B60 8 4
CNC42-B60 12 5
CNC42-B61 4 ND
CNC42-B61 7.5 ND
CNC42-B61 11 200
CNC42-B62 1 ND
CNC42-B63 3.5 ND
CNC42-B64 3.5 ND
CNC42-B65 3.5 ND
CNC42-B66 5.5 ND
CNC42-B67 7.5 ND
CNC42-B68 3.5 ND
CNC42-B69 3.5 ND
CNC42-B70 35 ND
CNC42-B71 35 ND
CNC42-B72 3.5 ND
CNC42-B73 35 ND
CNC42-B74 3.5 ND
CNC42-B75 3.5 ND
CNC42-B76 3.5 ND

Notes:
OVA - organic vapor analyzer equipped with a flame ionization detector
ND- not detected



TABLE 4

SUMMARY OF OVA SOIL SCREENING RESULTS
SITE 42, CHICORA TANK FARM
CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

PAGE 3 OF 3
Boring Sample Depth Total Organic Vapor Headspace
Identification (feet) Concentration
CNC42-B77 3.5 ND
CNC42-B78 3.5 ND
CNC42-B79 2 800
CNC42-B79 8 3
CNC42-B80 2 ND
CNC42-B81 3 ND
CNC42-B81 7 ND
CNC42-B82 7 250
CNC42-B83 2 ND
CNC42-B83 4.0-8.0 3500
CNC42-B84 35 ND
CNC42-B85 3.5 ND
CNC42-B86 3.5 ND
CNC42-B86 7 30
CNC42-B87 3.5 ND
CNC42-B87 7 ND
CNC42-B88 3.5 ND
CNC42-B88 4-8 8
CNC42-B89 3.5 100
CNC42-B89 4-8 1200
CNC42-B90 0-4 ND
CNC42-B90 4-8 ND
CNC42-B91 3.5 ND
CNC42-B91 4-8 7
CNC42-B92 3.5 ND
CNC42-B92 4-8 150
CNC42-B93 3.5 ND
CNC42-B93 4-8 ND
Notes:

OVA - organic vapor analyzer equipped with a flame ionization detector
ND- not detected



TABLE 5

SUMMARY OF MOBILE LAB SCREENING RESULTS FOR SOIL
SITE 42, CHICORA TANK FARM

CHARLESTON NAVAL COMPLEX

NORTH CHARLESTON, SOUTH CAROLINA

Mobile Laboratory Screening

Data (PPB) "

Sample Sample m&p- Diesel Range
Identification |Depth (feet) B(snlz: n)e .:-Sh;;n: Eth(yt:ble£ z)e ne Xylene o(-:(;;l:n)e Na:)uht;;(a lene Organicsg
g/ng g/ng g/Rg (ug/Kg) ging 9/Kg) (mg/Kg)
428SFB0106807 6-7 ND ND ND ND ND ND ND
42SFB020807 6-7 ND ND ND ND ND ND ND
42SFB030607 6-7 ND ND ND ND ND ND ND
42SFB040607 6-7 ND ND ND ND ND ND 844
428FB050708 7-8 ND ND ND ND ND ND ND
42SFB060607 6-7 ND ND ND ND ND ND ND
42SFB070607 6-7 ND ND ND ND ND ND ND
42SFB080506 5-6 ND ND ND ND ND ND ND
428FB090304 3-4 ND ND 27.9 27.5 93.1 175 1960
42SFB100405 4-5 ND ND ND ND ND ND ND
428FB110405 4-5 ND ND ND ND ND ND ND
42SFB120304 3-4 ND ND ND ND ND ND ND
42SFB130607 6-7 ND ND ND ND ND ND 556
428FB140304 3-4 ND ND ND ND ND ND ND
428FB150304 3-4 ND ND ND ND ND ND ND
42SFB1680304 3-4 ND ND ND ND ND ND ND
42SFB170304 3-4 ND ND ND ND ND ND ND
42SFB180304 3-4 ND ND ND ND ND ND ND
42SFB190506 5-6 ND ND ND ND ND 225 ND
428FB200203 2-3 ND ND 830 E 846 1340 E 697 E 25900 E
42SFB210506 5-6 ND ND 351 ND 959 E 612 E 13900 E
42SFB220506 5-6 ND ND ND ND ND ND ND
428FB230405 4-5 ND 457 ND 636 812 E 353 3370
42SFB240506 5-6 ND ND ND ND ND ND ND
42SFB250506 5-6 ND ND ND ND ND ND ND
42SFB260405 4-5 ND ND ND ND ND ND ND
428FB270304 3-4 ND ND ND ND ND ND ND
428FB280304 3-4 ND ND ND ND ND ND ND
4285FB290405 4-5 ND ND ND ND ND ND ND
428SFB300304 3-4 ND ND ND ND ND ND ND
42SFB310304 3-4 ND ND ND ND ND ND ND
428FB320304 3-4 ND ND ND ND ND ND ND
42SFB330304 3-4 ND ND ND ND ND ND ND
42SFB340304 3-4 ND ND ND ND ND ND ND
42SFB350305 3-5 ND ND ND ND ND ND ND
42SFB360405 4-5 ND ND ND ND ND ND ND
42SFB370304 3-4 ND ND ND ND ND ND ND
42SFB380304 3-4 ND ND 23.6J 42.9 89.6 309 289
42SFB390304 3-4 ND ND ND ND ND ND ND
428FB400304 3-4 ND ND ND ND ND ND 829
428FB410304 3-4 ND ND 139 482 803 576 21200 E
42SFB420304 3-4 ND ND ND ND ND ND ND
42SFB430304 3-4 ND ND ND ND ND ND ND
42SFB440304 3-4 ND ND ND ND ND ND ND
42SFB450304 3-4 ND ND ND ND ND ND ND
42SFB460607 6-7 ND ND ND ND ND ND ND
42SFB470607 6-7 ND ND ND ND ND ND ND
42SFB480607 6-7 ND ND ND ND ND ND ND




TABLE §

SUMMARY OF MOBILE LAB SCREENING RESULTS FOR SOIL
SITE 42, CHICORA TANK FARM

CHARLESTON NAVAL COMPLEX

NORTH CHARLESTON, SOUTH CAROLINA

Mobile Laboratory

Screening Data (PPB) m

Sample Sample m&p- Diesel Range

Identification Depth (feet) B(jnlz: n)e IS"';;"‘; Eth()::ble}z z)e ne Xylene c:-:();:zn)e Na?uht;:? Iine Organicsg
g/hg g/hg g/ng (ug/Kg) 9/'hg 9/kg (mg/Kg)

42SFB490304 3-4 ND ND ND ND ND ND ND
42SFB500304 3-4 ND ND ND ND ND ND ND
42SFB510506 5-6 ND ND ND ND ND ND ND
42SFB520506 5-6 ND ND ND ND ND ND ND
428FB530304 3-4 ND ND ND ND ND ND ND
42SFB540304 3-4 ND ND ND ND ND ND ND
42SFB550405 4-5 ND ND ND ND ND ND ND
42SFB560304 3-4 ND ND ND ND ND ND ND
42SFB570304 3-4 ND ND ND 415 128 293 5020
42SFB580304 3-4 ND ND ND ND ND ND ND
42SFB590405 4-5 ND ND ND ND ND ND ND
42SFB600809 8-9 ND ND ND ND ND ND ND
42SFB610708 7-8 ND ND ND ND ND ND ND
42SFB611011 10-11 ND ND ND ND ND ND ND
428FB620405 4-5 ND ND ND ND ND ND ND
42SFB630304 3-4 ND ND ND ND ND ND ND
42SFB640405 4-5 ND ND ND ND ND ND ND
42SFB650304 3-4 ND ND ND ND ND ND ND
42SFB660506 5-6 ND ND ND ND ND ND ND
42SFB670708 7-8 ND ND ND ND ND ND ND
42SFB680304 3-4 ND ND ND ND ND ND ND
42SFB690304 3-4 ND ND ND ND ND ND ND
428FB700304 3-4 ND ND ND ND ND ND ND
42SFB710304 3-4 ND ND ND ND ND ND ND
428FB720304 3-4 ND ND ND ND ND ND ND
428FB730304 3-4 ND ND ND ND ND ND ND
428FB740304 3-4 ND ND ND ND ND ND ND
428FB750304 3-4 ND ND ND ND ND ND ND
42SFB760304 3-4 ND ND ND ND ND ND ND
42SFB770506 5-6 ND ND ND ND ND ND ND
42SFB780304 3-4 ND ND ND ND ND ND ND
42SFB790506 5-6 ND ND ND ND ND ND ND
42SFB800203 2-3 ND ND ND ND ND ND ND
42SFB810304 3-4 ND ND ND ND ND ND ND
42SFB820203 2-3 ND ND ND ND ND ND ND
42SFB830102 1-2 ND ND ND ND ND ND ND
42SFB840304 3-4 ND ND ND ND ND ND ND
42SFB860304 3-4 ND ND ND ND ND ND ND
42SFB870304 3-4 ND ND ND ND ND ND ND
42SFB880304 3-4 ND ND ND ND ND ND ND
42SFB890304 3-4 ND 24.6 121 457 497 395 25600 E
42SFB900304 3-4 ND ND ND ND ND ND ND
428FB910304 3-4 ND ND ND ND ND ND ND
42SFB920304 3-4 ND ND ND ND ND ND ND
42SFB930304 3-4 ND ND ND ND ND ND ND
42SFP010910 9-10 ND ND 54.0 139 256 260 11100
428FP020506 5-6 ND ND ND ND ND ND ND




TABLE S

SUMMARY OF MOBILE LAB SCREENING RESULTS FOR SOIL
SITE 42, CHICORA TANK FARM

CHARLESTON NAVAL COMPLEX

NORTH CHARLESTON, SOUTH CAROLINA

Mobile Laboratory Screening Data (PPB) !
Sa-n_\ple- Sample Benzene | Toluene | Ethylbenzene m&p- o-Xylene | Naphthalene Diesel R.ange

Identification Depth (feet) (ug/Ka) (ug/Kg) (ug/Kg) Xylene (ug/Kg) (ug/Kg) Organics

(ug/Kg) (mg/Kg)
428FP030405 4-5 ND 7.54J 10.3 19.7 40.0 217 132
42SFP040506 5-6 ND ND ND ND ND ND ND
42SFP050405 4-5 ND ND ND ND ND ND ND
428FP060405 4-5 ND ND ND ND ND ND ND
42SFPQ70405 4-5 ND ND ND ND ND ND ND
42SFP080304 3-4 ND ND ND ND ND ND ND
42SFP0S0304 3-4 ND ND ND ND ND ND ND
42SFP100304 3-4 ND ND 16.9 J 324 87.5 172 ND
42SFP110405 4-5 ND ND ND ND ND ND ND
42SFP120708 7-8 ND ND ND ND ND 77.8 1040
42SFP130607 6-7 ND ND ND ND ND ND ND
428FP140607 6-7 ND ND 62.0 109 173 87.4 15000 E
428FP150405 4-5 ND ND ND ND ND ND " ND
42SFP160304 3-4 ND ND ND ND ND ND ND
428FP170405 4-5 ND ND 19.9J 12.8J 68.0 321 5470 E
428FP180405 4-5 ND ND ND ND ND ND ND
42SFP190506 5-8 ND ND ND ND ND ND ND
428FP200304 3-4 ND ND ND ND ND ND ND
428FP210506 5-6 ND ND ND ND ND ND ND
428FP220607 6-7 ND ND ND ND ND ND ND
42SFP230304 3-4 ND ND ND ND ND ND ND
428FP240304 3-4 ND ND ND ND ND ND ND
428FP250304 3-4 ND ND ND ND ND ND ND
42SFP260203 2-3 ND 30 82 148 49 166 4050
428FP270304 3-4 ND ND ND ND ND ND ND
UN3SF1DWOA1 ND ND ND ND ND ND ND
UN4SF1DWO01 ND ND ND ND ND ND ND
UNS5SF1DWO01 ND ND ND ND ND ND ND
UNGSF1DWO01 ND 30 ND ND ND ND ND

NOTES:

MMobile laboratory screening data was analyzed using USEPA Method 8021/8015M. Compounds not detected are

reported as ND.

ug/kg Micrograms per kilogram
mg/kg Milligrams per kilogram




TABLE 6

SUMMARY OF MOBILE LAB SCREENING RESULTS FOR GROUNDWATER
SITE 42, CHICORA TANK FARM
CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Laboratory Screening Data ")

Sample Benzéne | Toluene | Ethylbenzene x";f::‘; o-Xylene | Naphthalene Dleosr;LI:?crlsge
Identification (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) {ug/L) (mg/L)
42GFB010709 ND ND 517J 13.4 J 23.5 252 21.6
42GFB020608 ND ND ND ND ND ND ND
42GFB030608 ND ND 20.2 18.2J 54.4 278 21.1
42GFB040608 583J ND 31.9 28.4 108 459 E 15.2
42GFB050610 ND ND ND ND ND ND ND
42GFB060712 ND ND ND ND ND ND ND
42GFB070708 ND ND ND ND ND ND ND
42GFB080608 ND ND ND ND ND ND ND
42GFB090304 6.44 J ND 87.9 112 112 1121 E 38.4
42GFB100405 ND ND ND ND ND ND ND
42GFB110405 ND ND ND ND ND ND ND
42GFB120512 ND ND ND ND 16.0 103 26.5

42GFB130712 (3x) ND ND 42.7 15.3J 52.0 377 308 E
42GFB140612 ND ND ND ND ND ND ND

42GFB150408 (3x) ND ND 20.1 20.1 114 477 64.6
42GFB160512 ND ND ND ND ND ND ND
42GFB170512 ND ND ND ND ND ND ND
42GFB180608 ND ND ND ND ND ND ND
42GFB191012 ND ND ND ND ND ND ND
42GFB200304 ND ND 25.8 ND 12.8 161 21.9
42GFB210607 ND ND 1.7 53.9 173 385 12.7
42GFB221012 ND ND 23.0 ND 30.3 165 65.8
42GFB230708 ND ND ND ND 23.0 109 ND
42GFB240708 ND ND ND ND ND ND ND
42GFB250708 ND ND ND ND ND ND ND
42GFB260912 ND ND ND ND ND ND ND
42GFB270508 ND ND ND ND ND ND ND
42GFB280508 ND ND ND ND ND ND ND
42GFB290708 ND ND ND ND ND ND ND
42GFB300809 ND ND ND ND ND ND ND
42GFB310408 ND ND ND ND ND ND ND
42GFB320508 ND ND ND ND ND ND ND
42GFB330508 ND ND ND ND ND ND ND
42GFB341012 ND ND ND ND 10.2 298 100
42GFB351316 ND ND ND ND ND ND ND
42GFB360812 ND ND ND ND ND 64.2 ND
42GFB370608 ND 5.07 J ND ND ND 83.9 ND
42GFB380408 ND ND ND ND ND 54.9 2.95
42GFB390612 ND ND ND ND ND ND ND
42GFB400508 ND ND ND ND ND 14.2 6.04
42GFB410812 ND ND 32.0 42.0 158 280 476 E
42GFB420708 ND ND ND ND ND ND ND
42GFB430412 ND ND ND ND ND ND ND
42GFB440408 ND ND ND ND ND ND ND
42GFB450406 ND ND ND ND ND ND ND
42GFB460812 ND ND ND ND ND ND ND
42GFB470708 ND ND ND ND ND ND ND
42GFB480712 ND ND ND 11.0J 253 183 138
42GFB490508 ND ND ND ND ND ND ND
42GFB500608 ND ND ND ND ND ND ND




TABLE 6

SUMMARY OF MOBILE LAB SCREENING RESULTS FOR GROUNDWATER
SITE 42, CHICORA TANK FARM
CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Laboratory Screening Data ")

Sample Benzene | Toluene | Ethylbenzene Xr;f::e o-Xylene | Naphthalene DlgerLI:::r;ge
Identification (ug/L) (ug/L) (ug/L}) (ug/L) (ug/L) {ug/L) (mg/L)
42GFB510608 ND ND ND ND ND ND ND
42GFB520712 ND ND ND ND ND ND ND
42GFB530312 ND ND ND ND ND ND ND
42GFB540708 ND ND ND ND ND ND ND
42GFB550912 ND ND ND " ND ND 116 6.36
42GFB561012 ND ND ND ND ND ND ND
42GFB580612 ND ND ND ND ND ND ND
42GFB590612 ND ND ND ND ND ND ND
42GFB601012 ND ND ND ND ND ND ND
42GFB611012 ND ND ND ND ND ND ND
42GFB620608 ND ND ND ND ND ND ND
42GFB630608 ND ND ND ND 43.5 242 106
42GFB640508 ND ND ND ND ND ND ND
42GFB650508 ND ND ND ND ND ND ND
42GFB660809 ND ND ND ND ND ND ND
42GFB670812 ND ND ND ND ND ND ND
42GFB680508 ND ND ND ND ND ND ND
42GFB690508 ND ND ND ND ND ND ND
42GFB700612 ND ND ND ND ND ND ND
42GFB710408 ND ND ND ND ND ND 117 J
42GFB720408 ND ND 7.07 J 277 32.8 91.0 5.03
42GFB730408 11.3 24.7 59.8 245 176 306 122
42GFB740508 ND 7.80 35.5 108 82.1 216 337E
42GFB750408 ND ND ND ND ND ND ND
42GFB760408 ND ND ND ND ND ND ND
42GFB770712 ND ND ND ND ND ND ND
42GFB780712 ND ND ND ND ND ND ND
42GFB790508 ND ND ND ND ND ND ND
42GFB800508 ND ND ND ND ND ND ND
42GFB810508 11.5 30.6 9.05J 26.8 22.1 36.3 3.40
42GFB820508 ND ND ND ND ND ND ND
42GFB830508 14.1 84.8 72.2 275 174 375 420 E
42GFB840508 ND ND ND ND ND ND ND
42GFB850914 ND ND ND ND ND ND 38.1
42GFB860508 ND ND ND ND ND ND ND
42GFB870508 ND ND ND ND ND ND ND
42GFB880508 ND ND ND ND ND ND ND
42GFB890508 547 J ND ND ND ND ND 1.31J
42GFB900508 ND ND ND ND ND ND ND

NOTES:

| aboratory screening data were analyzed using USEPA Method 8020/8015M. Compounds not detected
are reported as ND.

ug/L Micrograms per liter

mg/L Milligrams per liter




TABLE 7

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

SITE 42, CHICORA TANK FARM -
CHARLESTON NAVAL COMPLEX '
NORTH CHARLESTON, SOUTH CAROLINA
PAGE 10F 3
o Ethyl- | Xylenes Benzo(a) Benzo(b) - Benzo(k) , Dibenzofa,h)
2:" Bomr:/ Sample Date }|. B(eu;;(egn)e -l(-u‘:g‘lke;; benzene (total) anthracene fluoranthene ] fluoranthene ?:gy,:;;'e anthracene Na:):gtr’:(ak)ene
y L (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) - (ug/kg) g
rRBSLY 5 1622 1260 42471 73084 29097 231109 12998 87866 - 210
CNC42-PO1/ : : -
4251 P010405 7/29/99 <5 <5 <5 <5 <36.8 <36.8 <36.8 <36.8 - <36.8 <5
CNC42-P02/ | i : : :
42SLP020405 7129/99 <6 <6 <6 <6 | <368 <36.8 <368 <36.8 <36.8 <6
 CNC42-P03 / C = :
42SLP030405 7/29/99 <6 <6 <6 <6 <37.2 <37.2 <372 <37.2 <37.2 <6
CNC42-PO4f | : , : ' :
42SLP040506 7120/99 <6 <6 <6 <6 <376 <376 <376 <376 <376 <6
CNC42-P05 / : , . p N
42SLP050304 8/3/99 <6 <6 <6 <6 <383 <383 <383 <383 <383 <6
42SLP060304 8/3/99 <6 <86 <6 <6 <392 <392 <392 - <392 <392 <6
rr——— v » : — - ‘ -
42SLPG70405 8/3/99 <6 <6 <6 <6 | <392 <392 <392 <392 <392 <6
. CNGCA42-P08/ . ] R : : . A1 :
425LP080607 8/3/199 <6 <6 <6 <6 <1530 <1530 <1530 700 <1530 | 380 /<700
CNC42-P09/ - , , {
425LP090405 8/3/99 <5 <5 <5 <5 <397 <397 <397 <397 <397 <5
CNC42-P107 | - : :
42SLP100304 8/3199 <6 <6 <6 <6 <397 <397 <397 <397 <397 <6
All concentrations are in micrograms per kilograms (ug/kg).
NA - Not Analyzed
 South Carolina Department of Heatth and Environmental Control Risk Based Screemng Levels for sandy soils depth to groundwater less than 5 feet.
 Trip blank

“ indicates the presence of an analyte ata ooncentrat:on less than the reporting fimit and greater than the detection limit.
® Estimated result. Quantity above instrument (GC/MS) calibration range.




TABLE 7

SUMMARY OF FIXED-BASE LABORATORY ANALYTICAL RESULTS FOR CHEMICALS OF CONCERN IN SOIL
SITE 42, CHICORA TANK FARM

CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA
PAGE20F 3
‘ Bert ‘ Ethyl- Xylenes | Benzo(a) Benzo(b) Benzo(k) L Dibenzo(a,h)
Sor Nog / Sample Date ( en)e 1(-°| ) benzene (total) anthracene ﬂuoranthene fluoranthene C(h uglk)g) _ anthracene | Na;()hthalt)ene
Sa“""e : - o ugkg (wekg) | (ugrkg) (ugikg) (ugrkg) (ug/kg) (ugrkg) koo

iRBSL w 5 1622 1260 42471 73084 29097 231109 12998 87866 210
" CNCA2-P11/ | .
* 4285LP110405 8/3/99 <6 <6 <6 <6 <379 <379 <379 <379 <379 <6
—oNGa2PiZT | . - — ; , .

4251 P120304. | 3-Aug-99 <5 <5 <5 <5 <383 <383 <383 <383 <383 <5

CNC42-P13/ | - » ' v T » ,

42SLP130304 3-Aug-99 <5 <5 <5 <5 <370 <370 <370 <370 <370 <5
= CNC42-P14 /- , : :
‘423LP140506 | 3-Aug-99 <5 <5 <5 <5 <374 <374 <374 <374 <374 <5
“CNC42-P15/ | ; — v
; 4ZSLP1‘50607 . 10-Aug-99 <6 <6 <6 <6 <379 <379 <379 <379 <379 <6
‘CNC42P16/ | ~

42SLP160304 20-Aug-99 <6 59 <6 <6 <400 <400 < 400 <400 < 400 -<6

CNC42-P17/ .

42SLP170304 | 20-Aug-99 <6 <6 <6 <6 < 400 < 400 < 400 < 400 < 400 <6

CNC42-P18/ :

42S1LP180304 | 20-Aug-99 <5 49 8.00 33.00 . <1900 <1900 < 1900 <1900 < 1900 64.00

CNC42-P19/ ‘

42SLP190304 | - 20-Aug-99 <5 4@ <5 <5 <400 < 400 < 400 <400 <400 <5

All concentrations are in micrograms pér kilogfamsk(ugn(g). )
NA - Not Analyzed

™ South Carolina Department of Health and Environmental Control Risk Based Screening Levels for sandy soils; depth to groundwater less than 5 feet.

@ Trip blank

@ Indicates the presence of an analyte at a concentration-less than the reporting limit and greater than the detection limit.




TABLE 7

SUMMARY OF FIXED-BASE LABORATORY ANALYTICAL RESULTS FOR CHEMICALS OF CONCERN IN SOIL
SITE 42, CHICORA TANK FARM ’
CHARLESTON NAVAL COMPLEX

NORTH CHARLESTON, SOUTH CAROLINA

PAGE3OF 3
il Bori B - I Ethyl- Xylenes | Benzo(a) Benzo(b) Benzo(k) i Dibenzo(a,h)
ss:“ Nol Sample Date ( er;e 1(' ug/kg) benzene (total) anthracene fliuoranthene | fluoranthene ( uglk,g) anthracene Namk)ene
pre 0- e : (ug/kg) {ug/kg) {ugikg) (ug/kg) (ug/kg) (ug/kg)
ResL 5 1622 1260 42471 73084 29097 231109 12998 87866 210
CNC42-P20/
42SLP200304 | 23-Aug-99 <6 3@ <6 <6 <330 <330 <330 <330 <330 <6
CNC42-P21/ - .
42SLP210304 | 23-Aug-99 <5 <5 <5 <5 <330 <330 <330 <330 <330 <5
CNC42-TL @/ : )
42TL0101 7129/99 <5 . <5 <5 <5 NA NA NA NA NA <5
CNC42-TL @/
42TL00101 8/24/99 <5 <5 <5 <5 NA NA NA NA NA <5
CNC42-TL @/ : .
42TL00101 20-Aug-99 <5 <5 <5 <5 NA NA NA NA NA <5

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

NA - Not Analyzed

™ South Carolina Department of Heatth and Environmental Control Risk Based Screening Levels for sandy soils; depth to groundwater less than 5 feet.

 Trip blank

© |ndicates the presence of an analyte at a concentration less than the reporting limit and greater than the detection limit.




TABLE 8

SUMMARY OF FIXED-BASE LABORATORY ANALYTICAL RESULTS FOR CHEMICALS OF CONCERN IN GROUNDWATER
SITE 42, CHICORA TANK FARM
CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

PAGE 1 0F 3
Monitoring Well/] Sample Benzene Ethyl Toluene Xylenes Naphthalene Benzo(a) Benzo(b) Benzo(k) Chrysene dibenzo(a,h) MTBE
Samole No Date (uglL) benzene (ug/L) (total) (ug/L) anthracene § fluoranthene | fluoranthene (ug/L) anthracene (ug/L)
ple o ¢ (uglL) 9 (ugiL) ¢ (ug/L) (ugiL) (ug/L) ¢ (ug/) ¢

RBSL™ 5 700 1000 10000 10@ 10@ 10@ 109 109@ 10@ 40
CNC42M-01 /
42GLM0101 12-Sep-99 <5 <5 <5 <5 <5 <11 <11 <11 <11 <11 <5
CNC42M-01 /
42GLM0101D 12-Sep-99 <5 <5 <5 <5 <5 <10 <10 <10 <10 <10 <5
CNC42M-02 /
42GLM0201 12-Sep-99 <5 <5 <5 <5 198 ¥ <10 <10 <10 <10 <10 <5
CNC42M-03 /
42GLM0301 12-Sep-99 <5 <5 <5 <5 30 <10 <10 <10 <10 <10 <5
CNC42M-04 /
42GLM0401 12-Sep-99 <5 <5 <5 <5 <5 <10 <10 <10 <10 <10 <5
CNC42M-05 /
42GLMO0501 12-Sep-99 <5 <5 <5 <5 <5 <10 <10 <10 <10 <10 <5
CNC42M-06 /
42GLM0601 12-Sep-99 49 <5 <5 <5 <5 <10 <10 <10 <10 <10 <5
CNC42M-07 /
42GLM0701 12-Sep-99 <5 2V <5 <5 139 <10 <10 <10 <10 <10 <5
CNC42M-07 /
42GLM0701D 12-Sep-99 <5 3 <5 <5 179 <10 <10 <10 <10 <10 <5

All concentrations are in ug/L.

NA - Not analyzed

' South Carolina Department of Health and Environmental Control Risk Based Screening Levels for ground water.
@ The Risk based screening level for individual PAH CoC is 10 ug/l or 25 ug/l for total PAHSs.

@ Trip blank

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



TABLE 8

SUMMARY OF FIXED-BASE LABORATORY ANALYTICAL RESULTS FOR CHEMICALS OF CONCERN IN GROUNDWATER
SITE 42, CHICORA TANK FARM
CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

PAGE 20F 3
Monitoring Well/| Sample | Benzene Ethyl Toluene Xylenes Naphthalene Benzo(a) Benzo(b) Benzotk) Chrysene dibenzo(a,h) MTBE
Sample No Date (ugll) benzene (ug/L) (total) (ug/L) anthracene { fluoranthene | fluoranthene (ug/l) anthracene (ug/L)
ple . ¢ (ugiL) 9 (ug/L) ¢ (uglL) (ugl) (ug/L) 9 (uglL) g

RBSL®M 5 700 1000 10000 10@ 109 10@ 10@ 10@ 10@ 40
CNC42M-08 /
42GLM0801 12-Sep-99 <5 <5 <5 <5 <5 <10 <10 <10 <10 <10 <5
CNC42M-09 /
42GLM0901 12-Sep-99 <5 <5 <5 <5 <5 <11 <11 <11 <11 <11 <5
CNC42M-10/
42GLM1001 12-Sep-99 | <25 <25 <25 <25 865 <11 <11 <11 <11 <11 <25
CNC42M-11/
42GLM1101 12-Sep-99 <5 <5 <5 <5 <5 <11 <11 <11 <11 <11 <5
CNC42M-12 /
42GLM1201 12-Sep-99 <5 <5 <5 <5 <5 <10 <10 <10 <10 <10 .5
CNC42M-13 /
42GLM1301 12-Sep-99 39 10 20 45 46 <11 <11 <11 <11 <11 <5
CNGC42M-14 /
42GLM1401 11-Sep-99 <5 <5 <5 <5 <5 <10 <10 <10 <10 <10 <5
CNC42M-15/
42GLM1501 11-Sep-99 <5 <5 <5 <5 <5 <11 <11 <11 <11 <11 <5
CNC42M-16 /
42GL16701 11-Sep-99 <5 <5 <5 <5 <5 <10 <10 <10 <10 <10 <5

All concentrations are in ug/L.

NA - Not analyzed
' South Carolina Department of Health and Environmental Control Risk Based Screening Levels for ground water.

@ The Risk based screening level for individual PAH CoC is 10 ug/l or 25 ug/l for total PAHs.
@ Trip blank
“ Indicates presence of analyte at a concentration less than the reporting limit and greater than the detection limit.



TABLE 8

SUMMARY OF FIXED-BASE LABORATORY ANALYTICAL RESULTS FOR CHEMICALS OF CONCERN IN GROUNDWATER
SITE 42, CHICORA TANK FARM
CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

PAGE 3 OF 3
Monitoring Well/| sample | Benzene | E™" | Toluene Xylenes |\ ohthalene | BENZo(@) | Benzo(b) Benzolk) I o cene | dibEnZo@h) |y e
Sample No Date (ugl) benzene (ug/l) (total) (ugl) anthracene | fluoranthene | fluoranthene (ug/L) anthracene (ug/L)
pie No. 9 (uglL) 9 (uglL) 9 (uglL) (uglL) (ug/l) 9 (ug/L) 9
RBSL™M 5 700 1000 10000 10@ 10@ 109 10@ 10@ 10@ 40
CNC42M-17 /
42GLM1701 11-Sep-99 <5 <5 <5 <5 <5 <10 <10 <10 <10 <10 <5
CNC42M-18 /
42GLM1801 13-Sep-99 <5 <5 <5 <5 <5 <11 <11 <11 <11 <11 <5
CNC42TL ©/
42T1L.00101 F 13-Sep-99 <5 <5 <5 <5 <5 NA NA NA NA NA <5

All concentrations are in ug/L.

NA - Not analyzed
' south Carolina Department of Health and Environmental Control Risk Based Screening Levels for ground water.

@ The Risk based screening level for individual PAH CoC is 10 ug/l or 25 ug/l for total PAHs.

® Trip blank

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




TABLE 9

COMPARISON OF MAXIMUM CONCENTRATIONS TO RBSLs
SITE 42, CHICORA TANK FARM
CHARLESTON NAVAL COMPLEX

NORTH CHARLESTON, SOUTH CAROLINA

RBSLs (GW)
Maximum Maximum Protective of On-

Concentration | RBSLs (Soil) | Concentration| Tier 1 RBSLs | Site Construction
Chemical of Concern (Soil) (mg/kg) | (mgrkg)®  [(GW) (mg/L)®| (GW) (mg/L)® Worker®
Benzene 0.005 0.005 0.005 0.15
Toluene 0.478 0.01 1 5.38
Ethybenzene 0.364 0.02 0.7 6.05
Xylenes 1.119 0.045 10 102.33
Benzo(a)anthracene 17.687 - 0.010 -
Benzo(b)fluoranthene 7.042 - 0.010 -
Benzo(k)fluoranthene 5.593 - 0.010 -
Chyrsene 3.146 - 0.010 -
Dibenzo(a,h)anthracene 21.265 0.010 -
Naphthalene 0.052 0.010 1.63

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

(b) - From Risk-Based Corrective Action for Petroleum Releases, Table B1,
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).

(d) - Maximum concetration for Tank L, Tank M, and Tank O combined

GW - Groundwater

RBSLs - Risk Based Screening Levels

ND - Not detected
NA - Not analyzed

Shaded cell indicates the concentration exceeded one of the RBSLs.




TABLE 10

EXPOSURE PATHWAY ASSESSMENT - CURRENT USE
SITE 42, CHICORA TANK FARM

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.
Groundwater Ingestion No No water supply well
downgradient or
Dermal contact No residential basements.
Inhalation No
Surface Water Ingestion No Retention pond approx. | No additional data
600 to 1350 feet to required
Dermal contact No norhtwest of source
areas.
Inhalation No
Surficial Soil Ingestion No No impacted surface
soil
Dermal contact No
Inhalation No
Subsurface Soil Ingestion No No subsurface soil with
BTEX or PAHSs including
Dermal contact No naphthalene above
RBSLs
Inhalation No




TABLE 11

EXPOSURE PATHWAY ASSESSMENT - FUTURE USE
SITE 42, CHICORA TANK FARM
CHARLESTON NAVAL COMPLEX

NORTH CHARLESTON, SOUTH CAROLINA

Media Exposure Route Pathway Selected for Exposure point or Data Requirements
Evaluation? (Yes or No) Reason for Non- (If pathway selected)
Selection
Air Inhalation No No volatilization to
enclosed space.
Explosion Hazard No No explosion hazard.
Groundwater Ingestion Yes Future use of property
expected to be industrial
Dermal contact Yes or commercial, Utilities
are nearby source areas;
Inhalation Yes therefore, construction
worker exposure
possible.
Surface Water Ingestion Yes Retention pond approx. No additional data
600 to 1350 feet to required
Dermal contact No norhtwest of source
areas.
Inhalation No
Surficial Soil Ingestion No No impacted surface soil
Dermal contact No
inhalation No
Subsurface Soil Ingestion No No subsurface soil with
BTEX or PAHs including
Dermal contact No naphthalene above

Inhalation

No

RBSLs




TABLE 12

COMPARISON OF MAXIMUM GROUNDWATER CONCENTRATIONS TO SSTLs
SITE 42, CHICORA TANK FARM
CHARLESTON NAVAL COMPLEX

NORTH CHARLESTON, SOUTH CAROLINA

Tank L Source SSTLs Protective of | Minimum
. P On-Site
Chemical of Concern Area _ SSTLs Protective of Surface Construction s
Concentration Water (Cooper River) Workers SSTLs
(mglL) SSTLsource SSTLcome SSTLsource
(mg/L) (mgiL) (mg/L) (mg/L)
Benzene 0.004 0.168 0.137 0.15 0.15
Toluene 0.005 33.656 27.459 5.38 5.38
Ethylbenzene 0.005 23.559 19.221 6.05 6.05
Xylenes 0.005 336.56 274.59 102.33 102.33
Naphthalene 0.198 0.337 0.275 1.63 1.63
Tank M Source SSTLs Protective of | Minimum
. 0 On-Site
Chemical of Concern Area _ SSTLs Protective of Surface Construction s
Concentration Water (Cooper River) Workers SSTLs
(mglL) SSTLsource SSTLcomr SSTLsource
{mg/L) (mg/L) (mg/L) (mg/L)
Benzene 0.005 0.482 0.392 0.15 0.15
Toluene 0.003 96.318 78.34 5.38 5.38
Ethylbenzene 0.005 67.423 54.838 6.05 6.05
Xylenes 0.005 1169.45 890.98 102.33 102.33
Naphthalene 0.865 6.6 3.77 1.63 1.63
Tank O Source SSTLs Protective of | Minimum
. : On-Site
Chemical of Concern Area . SSTLs Protective of _Surface Construction @
Concentration Water (Cooper River) Workers SSTLs
(mg/L) SSTLsource SSTLcowr SSTLsource
(mg/L) (mg/L) (mg/L) (mg/L)
Benzene 0.003 3.58 3.37 0.15 0.15
Toluene 0.010 715.9 674.14 5.38 5.38
Ethylbenzene 0.020 501.13 471.9 6.05 6.05
Xylenes 0.045 7171.16 6750.18 102.33 102.33
Naphthalene 0.046 9.12 8.38 1.63 1.63

mg/L - milligrams per liter

GW - Groundwater

(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. '

R4701991
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Page /| of [

BORING LOG
PROJECT NAME: Cuwe  Sie Yz BORING NUMBER: (£ 2 KB /
PROJECTNUMBER: _Gye 47 NO2718 - DATE: 2777
DRILLING COMPANY: (ol e GEOLOGIST: ~ ¢ .
DRILLING RIG: ‘ DRILLER: N a
MATERIAL DESCRIPTION
ple| Depth | Blows/ | Sample | Lithelogy (1]
No. | (Ft) 6" or |Recovery| Change s
and or RQD [ {DepthiFt .
Type orf Run %) Sample ) c Remarks
RQD | Ne. Length or S
Screened .
Interval
1 1
/
3 [
k5 0( [
4 N Woisf
s \ ¥
1< (
Z | Bl S 4o Ed 1ololo|o
(/ % \ lr/ 57£;i [N 1’/
* When rock coring, enter rock brokeness, )
** Include monitor reading in € foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Background (ppm):

Remarks:

Converted to Well:  Yes Zg'g,:zg - No

Well |.D. #:




BORING LOG Page { of |

PROJECT NAME: C e Sheudz BORING NUMBER: 42 B 2
PROJECT NUMBER: —_ NOZT5 - DATE: AT
DRILLING COMPANY: Col iens oo GEOLOGIST: T T
DRILLING RIG: St o to gl DRILLER: - (S X
MATERIAL DESCR'PT'ON PIDIFID Reading (ppm)
ple] Depth | Blows ! | Sample | Lithology 1] :

No, (Ft) 6" or [Recovery] Change S

and or RQD ) (Depth/FL. c
Type or] Run (%) Sample ) s

RQD | No. Length or
Screened
Interval

J
o

\

7

5

; !

S )
v Iz I

7 Gl Sesld

& %J/ } L]/ r‘

* When rock coring, enter rock brokeness. .
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area

Remarks: ‘ Background (ppm):
Converted to Well: Yes ~ 7::;@ No Well I.D. #: '




BORING LOG Page __of __

PROJECT NAME: Cree  Site 42 BORING NUMBER: 42 R 2
PROJECT NUMBER: NEe3T8 : DATE: 2/ 7/9F
DRILLING COMPANY: Coolionnd ive GEOLOGIST: — , A
DRILLING RIG: St s to flrob DRILLER: A ETSS
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Samplej Depth | Blows ! | Sample U .
No. | (Ft) 6" or |[Recovery| [
and or RQD ) c
Typeor] Run ) Sample Remarks
RQD | No. Length S
(’ " >
‘ iU Si { ’{ =’/ 5 : j‘/"l[
4 l /’ /@wlx 7\/ gu—uo ' [
> M T : L ‘ Wp Syt
'_{\J " —
4 Lo | A
41134 p | ||, Pete odor N
* When rock coring, enter rock brokeness. ot
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Background (ppm):

Converted to Well: Yes :,_’W_# - No Well 1.D. #:



BORING LOG Page . of __
(ChiCeva’ Gie 4z BORING NUMBER: Y2 3¢

PROJECT NAME:
PROJECT NUMBER: Ao B : DATE: = <5 =
DRILLING COMPANY: C ol bog s GEOLOGIST: 7
DRILLINGRIG: -~ SAh /o piptrr DRILLER: &2 A ez
MATERIAL DESCRIPTION PIDFID Reading (ppm)
{sampie| Depth | Blows ) | sample u :
No. (Ft) 6" or |Recovery S
and or RQD I c
Typeod Run | (%) | sampte Remarks
RQD No. Length ?
L Lo |be| band  Gre Aoy
2 J Pratge Send Lre i (7] SK o, sF
2 it 1
73t O
S |- 4 2ot
Al oo | ga fuw‘&ﬂ | K e B
Jetv? '
( + ] ot J
C .
C[ \U Haion Jj
* When rock coring, enter rock brokeness. .
b lnclf:de monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area_
Remarks: _ Background (ppm):

Converted to Well: Yes Z ,,_,1_; No Well 1.D. #: !



BORING LOG Page | of |

PROJECT NAME: Choo Co re Sile Y2 BORING NUMBER: Y2 B s
PROJECT NUMBER: NO 378 . DATE: I 9 4gg
DRILLING COMPANY: [/, (v b & GEOLOGIST: '
DRILLING RIG: SArgde probe DRILLER: L. Rrond
MATERIAL DESCRIPTION PIDIFID Reading (ppm)
Sample] Depth | Blows/ | Sample { Lithology u .
No. (Ft) 6" or [Recovery] Change s
and or RQD 1 {DepthiFt. c
Type or} Run %) Sample ) Remarks
RQD | Ne. Length or s
Screened -
Intervai
/ V.G relfanl 59n Aoy
_ T
Z e Ith] gand ]
y W / g
6 5 / RV In Yo
l
AV 4 q/ (/ ] oo 2
4 Go td”
T
10 & (vef \ %
* When rock coring, enter rock hrokeness. T
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. DriIIing Area
Remarks: Background (ppm):

Converted to Well: Yes [3:)2 - No Well 1.D. #:



Page _[_of A

BORINGLOG
PROJECT NAME: CLe Sie Yz BORING NUMBER: 26 8 &6
PROJECT NUMBER: NOSTR : DATE: f’/ /9T
DRILLING COMPANY: Cod o G GEOLOGIST: R A
DRILLING RIG: Ste fopobn DRILLER: U (70wl
MATERIAL DESCRI
Sample| Depth | Blows/ | Sample | Lithology
No. (Ft) 6" or |Recovery| Change
and or RQD [ {DepthiFt.
Typeo] Run | (%) | sample ) Remarks
RaD [ Ne. Length or
Screened
Interval
[ B Silty S BN,
1 -‘,[w [ ’ !
of”]
3 & J
¢ I
< [ \)
/L b \Z/j / m 0iS —/
F ? \ / l& olule} o
9 Y pd [ Setun
91 [
|0 J |
!
4 ‘(j[ N\ 2
* When rock coring, enter rock brokeness, .
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area

Remarks:

Background (ppm):

[

Converted to Well: Yes E"? No

Well 1.D. #:

i




B -

BORING LOG Page / of L

PROJECT NAME: Cwe Site Yz BORING NUMBER: 42 2 F
PROJECT NUMBER: NO318 DATE: A ]7 o
DRILLING COMPANY: Col ., Lo GEOLOGIST: ' .
DRILLING RIG: St €api do— DRILLER: ..
MATERIAL DESCRIPTION PIDIFID Reading (ppm)
Sampile} Depth | Blows/ | Sample | Lithology -
No. | (Ft) 6" or |Recovery] Change
and or RQD ) {DepthiFt.
Type or] Run %) Sample )
RQD | No. Length or
Screensd
Intesvail
{
2 H”'D
F
3
&
3
5 1y

g

* When rock coring, enter rock brokeness., .

** include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area

Remarks: Background (ppm):
1

Converted to Well: Yes '_‘C:_«:ﬁ - No Well 1.D. #:



BORING LOG Page _t of o

PROJECT NAME: O & Sie Yz BORING NUMBER: /Z/38 ¢
PROJECT NUMBER: — NOZIB - DATE: 777
DRILLING COMPANY: ™ Co/e. Soom GEOLOGIST: -
DRILLING RIG: Steetopg . DRILLER: - BeooX

MATERIAL DESCRIPTION PID/FID Reading (ppm)

S le| Depth | Blows ! | Sample

|

No. | (Ft) 6“or |Recovery,

T%E}r r:::x:\ 7:;3 tanla:: Remarks

i Diy

2 Y

; Wois £
o |

5 NG

7 ) |
T+ N

* When rock coring, enter rock brokeness. T
- |nc|tfde monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: . Background (ppm):

Y

Converted to Well: Yes Z‘ﬁ: o No Well 1.D. #: /



BORING LOG Page { of \_

PROJECT NAME: MM'Coren BORING NUMBER: (p)c 42 /8 ¢85
PROJECT NUMBER: ~_ NGZ7R Site gZ___ DATE: 2 /19
DRILLING COMPANY: ( qu ab/la. GEOLOGIST:
DRILLING RIG: hond_aggot DRILLER: K Brapcd
MATERIAL DESCRIPTION PIDIFID Reading (ppm)
ple] Depth | Blows / | Sample | Lithology [¥)
No. (Ft) 6" or |Recovery] Chang s
and or RQD I (Depth/Ft.
Type or{ Run (%) Sample } c Remarks
RQD | No. Length or S
Screened hd
Interval
( S”/ o L
2 .
3|~ ' | pOLL
¢ L VK| clagey Sand V. s f
oS AN / < o |e o
(g [ 1] / e F
7 Nl e £
g ' Sp-foree 2o
* When rock coring, enter rock brokeness. .
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: _ Background (ppm):

Convertedto Well: __ Yes ’T&M No Well 1.D. #:



- BORING LOG Page 4 of y
PROJECT NAME: cwe Site Y2 BORING NUMBER: /2 R/&
PROJECT NUMBER: NO31 8 - CD;Q'I(')EO aIsT vall/A4d
DRILLING COMPANY: (%[ G : -
DRILLING RIG: S feats fool DRILLER: K .7% . X
MATERIAL DESCR'PT'ON PIDFID Reading (ppm)
Sample| Depth | Blows / | Sample | Lithology [} ]
No. | (Ft) | 6" or |Recovery| Change s
Ty;n:or R°urn R(:)D Sar:nple (Dep;nIFL c Remarks
RQD No. Length or ?
Screened
Interval
z ' T | L
T Viorez
v 1 ¥ . \V b o p l°
(\ ( A\ V2
6 . %’ {Hﬂ
7z \ |
v {

* When rock coring, enter rock brokeness. .
** Include monitor reading in € foot intervals @ borehole. Increase reading frequency if elevated reponse read.

Remarks:

Drilling Area
Background (ppm):

2

Converted to Well: Yes g Z! .;_,_144 ‘No Well I.D. #:




BORING LOG Page | _of_._

PROJECT NAME: @ »ua Sie l-(a BORING NUMBER: 4 Z (3|
PROJECTNUMBER: ~— NO318 DATE: H /77
DRILLING COMPANY: Colgan>ier GEOLOGIST: ' R
DRILLING RIG: St fofticl DRILLER: Lo e
MATERIAL DESCRIPTION PIDIFID Reading (ppm)

Sampie| Depth | Blows ! | Sampie | Lithalogy u

No. (Ft) 6" or |Recovery] Change S

and or RQD ! (DepthiFt.
Type or] Run %) Sample ) : Remarks

RQD | No. Length or
Screened
Interval

Sl S X%
) i 1

\)f" 1 ] » ois/
@ML

l

Z

3

2 T (
3 Y L
% 1

1

v

* When rock coring, enter rock brokeness. .
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: . Background (ppm):

Converted to Well: Yes Tﬁ)g - No Well I.D. #:



BORING LOG Page __of _
(Wi Cor<’ Site 4z BORINGNUMBER: (NCf2 6812

PROJECT NAME:

PROJECT NUMBER: NOZ1 B : DATE: I /2 94
DRILLING COMPANY: (o GEOLOGIST:
DRILLING RIG: +e o DRILLER: K. Rroand
W MATERIAL DESCRIPTION PIDIFID Reading (ppm)
Sample| Depth | Blows/ | Sample | Lithology i U . i
No. {Ft.) 6" or |Recovery] Change s
and or RQD I (Depth/Ft. 1
Type or] Run %) Sample ) | C Remarks
RQD | Ne. Length or s
Screened ; .
Interval ti
| He/y 4 3 P‘
2 et L g /
/¥ 3/ / / _ [ somt cfay / ngel |o
z_; T/ 7 [
|~ ’ S I
¢ S X -SilHy /
7 Soln/Cloy
V|14 \ )
1 — St X
(9 Gﬂ'/
i v .
1 Z 1(./ g~ Gof 1, Seced <L
* When rock coring, enter rock brokeness. .
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area

Remarks: , Background (ppm):

Converted to Well: Yes [’&;@_ - No Well I.D. #:



BORING LOG Page | of L
PROJECT NAME: (A, cor< Sje Y2 BORING NUMBER: _(NCY¥2 B/ 3
PROJECT NUMBER: Noz318 : DATE: 2 r2 G4
DRILLING COMPANY: o le . GEOLOGIST:
DRILLING RIG: S¢~e g p v be DRILLER: K _Bred
MATERIAL DESCRIPT'ON PIDIFID Reading (ppm)
Sample| Depth | Blows/ | Sampie | Lithology 1]
No. } (Ft) | 6"or [Recovery|] Change iy s
and or RQD 1 {Depth/Ft. c
Type or] Run (%} | Sample ) Remarks
RQD | Ne. Length or S
Screened -
interval
/ 5 ] S4a4 a{ riorsk
2 He Somd// clay mix /
3 / Beot  olig / J
7 !l [ 4
A - = |
\/ ¢ Bow §$[4y §M./0 “"/C/ﬂ,y
/\ ? [4 \
¥’ 7 §\/
il —
( fem /
I s 4 P L
* When rock coring, enter rock brokeness. ot
** Include monitor reading in & foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Background (ppm):
Converted to Well: No Well 1.D. #: /

Yes —7o.p




BORING LOG Page__of _

PROJECT NAME: (ANIco« Siie Uz BORING NUMBER: (NC ¥2 /¢4
PROJECT NUMBER: __nNo318 - DATE: + 12 _a=
DRILLING COMPANY: [alenbi= GEOLOGIST:

DRILLING RIG: ___S4ree i~ probhe DRILLER: 2 RBrs~d

MATERIAL DESCRIPTION PIDIFID Reading (ppm)

Sample| Depth | Blows ! | Sample U ;
No. | (F) | e er Rect;very s ]
“,’:":':,"' l::{n P sampe : Remarks |
( H nd 7 P 5+
2 Lf d s N
3.~ Jt ~ 'Lr/h7 T %
¢ R {| Uavyeq sam J |
a < — I
G il b el l
7 bt Oloyey S X v :
‘/ l% 14 / T gar '//qu&ﬂ
u l
(o ] /
i ) v A/ /
aPary S, Sl [TV

* When rock coring, enter rock brokeness. )
“* Include monitor reading in 6 foot intervals @ borehole. increase reading frequency if elevated reponse read. Drilling Area
Remarks: , Background (ppm):

Converted to Well: .~ Yes rM " No Well 1.D. #:




BORING LOG Page { of [

PROJECT NAME: (I 1¢or=_ Sile yz BORINGNUMBER: CNc Y2 B/S
PROJECT NUMBER: ~ No3718 : DATE: T |2 g<
DRILLING COMPANY: C o\ v nPe GEOLOGIST: '
DRILLING RIG: Stra dvers foc DRILLER: K _Rre ~d
MATERIAL DESCRIPTION PIDIFID Reading {ppm)

Sample{ Depth | Blows/ | Sample | Lithelogy
No. {Ft) 6" or |Recovery; Change

O nCc

and or RQD [ {Depth/Ft.
Type or] Run %) Sample ) Remarks
RQD | No. Length or
Screened
Interval
, 4_,,.0 k SA A oS é
r .Y/ /a? Y7 _/

B w[~|—

T | / ZEHE
e Juffﬁ,?w 7

DD
R

* When rock coring, enter rock brokeness. ot
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Background (ppm):

Remarks:
Converted to Well: Yes No Well I.D. #:




BORING LOG Page | of __

PROJECT NAME: N ile. 4 BORING NUMBER: Y2 /31 6
PROJECT NUMBER: No318 : DATE:
DRILLING COMPANY: GEOLOGIST: —
DRILLING RIG: ' DRILLER:
MATER'AL DESCRIPTION PID/FID Reading {ppm)
Sample| Depth | Blows/ | Sample | Lithology U .
No. (Ft.) €" or JRecovery] Change [
and or RQD 1 (Deme_Ft. c
Type or] Run (%) Sample ) Remarks
RaD | Ne. Length or S
Screened .
intervai
( Wtosof
ya [
3 W ]
i 7 4
,5_
9 —
1 -
7 % QL'L el '
7 (it 8 S a—j o CDA vl S‘:'?.LW/@
1" [ .
'1’ ‘%f ¥ v v

* When rock coring, enter rock brokeness. .
** Include monitor reading in 6 foot intervals @ borehole. increase reading frequency if elevated reponse read. Drilling Area

Remiarks: _ Background (ppm): H,

Converted to Weli: Yes "(:.__g. y No Well 1.D. #:



BORING LOG Page ./ of [

PROJECT NAME: G Site HZ BORING NUMBER: (/2/3/ #
PROJECT NUMBER: ~_ _NO376 : DATE: Z]e) T
DRILLING COMPANY: C’a[@, e~ GEOLOGIST:
DRILLING RIG: ' DRILLER:
MATERIAL DESCRIPTION PIDIFID Reading (ppm)
Sample] Depth| Blows/ | Sample
No. {Ft) 6" or |[Recovery
and | or RQD [ )
Type o] Run [£3] Sample Remarks
RaD | No. Length
Screened
interval
| A 5 ~/,« < M (5 /
2 (l - (l/ Al [
A 7 / /‘/ (= C[li\‘(g‘;/ S‘wy :
[ Y AN WV .
s 4 L
¥ Yy N
* When rock coring, enter rock brokeness. .
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: ) Background (ppm):

Converted to Well: Yes - No Well I.D. #:




BORING LOG Page ( of _(

PROJECT NAME: Cie  Sie Y4z BORING NUMBER: /2. /3/%
PROJECT NUMBER: 1037 . DATE: e YIrZk &4
DRILLING COMPANY: ’ GEOLOGIST: P "
DRILLING RIG: Stee topeobn DRILLER: [ v X
MATER'AL DESCRlPTlON PID/FID Reading (ppm)
Sampie{ Depth | Blows/ | Sample | Lithology 1] i
No. (Ft) 6" or JRecovery] Change s
an or Depth/Ft.
Typcdor Run R(:;a Sal:lplt ( p) g Remarks
RQD No. Length or >
Screened
Intervai
r %’L&{ ‘I "(
Z L] ,!
2 / | 3le o
A U
< —
Q —
7 i Soturdd
< T M )
* When rock coring, enter rock brokeness. ot
" Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: , Background (ppm):ﬁ

Converted to Well: Yes EQ ~ No Well 1.D. #:




BORING LOG Page _of L

PROJECT NAME: (/%2 ¢ Sile Y2 BORING NUMBER: 222 B /9
PROJECT NUMBER: No318 : DATE: 2N/ YT
DRILLING COMPANY: (. /... Sia GEOLOGIST: .
DRILLING RIG: S fopoler DRILLER: K- X
MATERIAL DESCRIPTION PIDIFID Reading (ppm)
Sample{ Depth | Biows/ | Sample | Lithology ]
No. | (Fv) 6" or [Recovery| Change _ s
and or RQD [ {Depth/F!
Typeo] Run | (%) | sample ) ¢ Remarks
RQD | Ne. Length or S
Screened d
Interval
f Jl Bt Si/4,S Jloist
L H [ -
} / ’q—uf"' ) ] . Blolel®
5 \ [
v 4 L L - [(9 Olo ©
5y U P ]
lo -
o -~
1 Yy L | L
* When rock coring, enter rock brokeness, o
** Include monitor reading in 6 foot intervals @ borehole. increase reading frequency if elevated reponse read. Drilling Area
Remarks: : Background (ppm):

Converted to Well: Yes It’ﬂ - No Well 1.D. #:



BORING LOG Page | of )

PROJECT NAME: Cu ¢ Sile 4Z  BORING NUMBER: ¥z 722§
PROJECT NUMBER: NOD18 - DATE: 2 [12/2f
DRILLING COMPANY: . GEOLOGIST: i
DRILLING RIG: . DRILLER: - B d
MATERIAL DESCRIPTION PIDIFID Reading (ppm)

Sample| Depth | Blows / | Sample | Lithelogy U .

No. {Ft) €"or jRecovery] Change s

and or RQD 1 {Depth/Ft. c
Type of] Run % Sample ) s Remarks

RQD | No. Length or
Screensd
Intervai

’?i
LI RN =~

* When rock coring, enter rock brokeness. .
- Incll.nde monitor reading in 6 foot intervals @ borehole. Increass reading frequency if elevated reponse read. Drilling Area
Remarks: _ Background (ppm):

Converted to Well: Yes :Cz‘_‘qa. - No Well 1.D. #:

Hodg



BORING LOG Page { of [

PROJECT NAME: Cu e Sile 42 BORING NUMBER: 2 32 (
PROJECT NUMBER: ND%18 ~ DATE: 712/99
DRILLING COMPANY: (ol St GEOLOGIST: B 4
DRILLING RIG: =Y. DRILLER: [0
PID/FID Reading (ppm)
ple] Depth | Blows/ | Sample u
No. (Ft) 6" or [Recovery|] Change s
and or RQD 1 {Depth/F c
Type or] Run %) Sample ) Remarks
RQD | Ne. Length or S
Screened .
Interval
I Moic /
2 !
% / 2 | 2
] i
V4 { / el (o
tle U
7 bt | | St B
4 T
* When rock caring, enter rock brokeness. .
** Include monitor reading in 6 foot intervals @ borehole. increase reading frequency if elevated reponse read. Drilling Area
Remarks: . Background (ppm):

Weli I.D. #: T

Converted to Well: Ye




Page _L_of _l_

BORING LOG
PROJECT NAME: Hz BORING NUMBER: (-/Z 2zz
PROJECT NUMBER: NDO318 - DATE: /,177/%/3'
DRILLING COMPANY: [52 {z S GEOLOGIST: i ”
DRILLING RIG: St fon ol DRILLER: S5 X
MATERIAL DESCRIPTION , PIDIFID Reading {ppm)
Sample] Depth | Blows/ | Sampls i
No. | (Ft) 6" or |Recovery,
Tyapn:or R‘::n R(:;: Sal:lpl. Remarks
RQD | Neo. Length
i %/La s
2 .
3 /
Y NV
G
¢
ﬂ’ \I/ . a
[3)
4 a A
7
(o
{ Al 1L Vi
b7 y v
= Vg oo [S; (2 CA;/ [“odor| | S oot
* *When rock coring, enter rock brokeness. I
** Include monilor reading in € foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Background (ppm):
7

' ot
Converted to Well: Yes :ZL“:)G - No Weli 1.D. #:



BORING LOG Page | of |

PROJECT NAME: lu & Sile U2 BORING NUMBER: & Z 83 2>
PROJECT NUMBER: NDA18 - DATE: FAYCT
DRILLING COMPANY: . GEOLOGIST: A
DRILLING RIG: ' DRILLER: N for v
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample| Depth | Blows / | Sample 1] .
No. {Ft) 6" or |Recovery] Change s
and or RQD ! {DepthiF
Typeor] Run | (%) | Sampie ) c Remarks
RaD | Ne, Length | or S
Screened *
Interval
l Pry
7 /
5 ; 2
e ) V] ol bl
)./ .
¢ -
¥ l 2t Xl
4 | A .
"4 \vg
'
* When rock coring, enter rack brokeness. T
** Include monitor reading in € foot intervals @ borehole. increase reading frequency if elevated reponse read. Dn'lling Area
Remarks: ) Background (ppm):

-

Converted to Well: Yes lﬁp No Well 1.D. #: /




BORING LOG Page | of [

PROJECT NAME: Chicorn Sije Hz BORING NUMBER: {2 /%24
PROJECT NUMBER: — No318 - DATE: 772777
DRILLING COMPANY: GEOLOGIST: ar
DRILLING RIG: ' ' DRILLER: £ [%o)
MATERIAL DESCRIPTION PIOFD Readng o)

ple| Depth | Blows 7 | Sampte { Lithelogy ]
Ne. | (Ft) | 6" or |Recovery, s
Tips:or 5‘.:" " f::":: g Remarks

‘ wo ﬁ"‘" ‘r'/ '/\;L S. /) Ly
Z ’é Mi Sarwé.j C/ N LL
7 \/)V K4 J | /Mo Cs—
Y ¢ : £

oS 1

¢ Ol Sl Sut Wors o
7 ) Se s 87
<f P2 L L L

* When rock coring, enter rock brokeness. )
- Incls:de monitor reading in 6 foot intervals @ borehole. increase reading frequency if elevated reponse read. Drilling Area
Remarks: ) Background (ppm):

Converted to Well: Yes 4 No Well I.D. #: /



BORING LOG Page | of /_

PROJECTNAME: (U &  Spe U2 BORING NUMBER: ¢/ 525
PROJECT NUMBER: NO=31B . DATE: +Ne/ S 7
DRILLING COMPANY: o $ia GEOLOGIST: ! )
DRILLING RIG: $Foe foflectn’ DRILLER: V. /% el
MATERIAL DESCRIPTION PIDIFID Reading (ppm)
Sample| Depth | Blows/ | Sample u
No. (Ft} 6" or [Recovery| s
and or RQD !
Type or] Run %) Sample c Remarks
RQD | No. Length S
Z
% e 37
g J
S —
e / - o
/0 /]
C/ Z/ Y /""}/ L

* When rock coring, enter rock brokeness. .
** Include monitor reading in & foot intervals @ borehole. increase reading frequency if elevated reponse read.

Remarks:
Converted to Well: ~ Yes _&_&%ﬂ No Well 1.D. #:

Drilling Area
Background (ppm):




BORING LOG Page | of |
BORING NUMBER: & 2. /32 €

PROJECT NAME: e Sile Hz
PROJECT NUMBER: NO3TB . DATE: FlrZ/99
DRILLING COMPANY: ( ;z(‘s e Scon GEOLOGIST: , i .
DRILLING RIG: S ta G gut DRILLER: [ « (5. ...V
MATERIAL DESCRIPTION PIDIFID Reading (ppm)
ple| Depth | Blows/ | Sample | Lithology 1] .
No. (Ft) 6" or |Recovery] Change s
and or RQD I (Depth/Ft. c
Type of] Run %) Sample ) Remarks
RQD | Ne. Length or S
Screened -
Interval
( d& Du "’f
7 YX P WMot s
ol v\ i
e I
5
(( —
4 L .
Z; | v > y Y St
(o '
/ \
v % ﬁ“& Y Y

* When rock coring, enter rock brokeness.
Remarks: ) Background (ppm):

** Include monitor reading in 6 foot intervals @ borehole. Increase raaﬁing frequiency if elevaled reponse read. Drilling Area ﬁ

Converted to Well: Yes ZE‘E?Qv No Well 1.D. #:



BORING LOG Page | of L

PROJECT NAME: Cal Site Uz BORING NUMBER: ; 252
PROJECT NUMBER: - DATE: B

. DRILLING COMPANY: GEOLOGIST: ~_ -
DRILLING RIG: o DRILLER: Sy wans¥

{n) ] sor
or RQD . I

Typs or] Run %) Sampie
RQD ] Ne. Length

FEJM v

~ M Q=

* When rock coring, snter rook brokeness.

* Include monitor feading In 8 foot intervalx @ borahole. Increass reading irequency i eleveied repones reed. Drilling Area
Remarks: Background (ppm):

Converted to Well: Yes ]gp - No Well 1.D. # !



BORING LOG Page | _of L

PROJECT NAME: Cpwt Sik 4z, BORING NUMBER: /2 /32 @
PROJECT NUMBER: NOC>1% DATE: /H [3[74
. DRILLING COMPANY: (o law b GEOLOGIST: ,
DRILLING RIG: _ S tiptoprd _DRILLER: L% =
l pr . MATERIAL DESCRIPTION
sampie| Deptn | Siows 7 | Sampis | Lithology BRI U
(ru 6" or |Recevery] Change At $
RQD 1 Joepum LiiDens c
'rvpnr Run ™ | sampie ) Remarks
RQD | Ne. Longth or 8
Screened .
Intervel
l J (¥ g Clauy M’W(V’[
7 ? K |
3{: % ){V , . ‘ / ele v >
[ ‘4 M«-;/ g.:Ji Y C /a ;/ | ]/\Z
€ I .
1 i | 1
g “/ (’/ N\ )
T
* When rock coring, enter rook broksness. .
= tnclude moniior resding in 6 foot intervels @ borshole. incraess reading fraquency ¥ sleveted reponss resd. Drilling Area
Remarks: . Background (ppm):[___|

Converted to Well: _ Yes T No Well 1.D. %




APPENDIX B

FIELD SAMPLING DATA SHEETS



GROUNDWATER SAMPLE LOG SHEET

C Page__ of ___
Project Site Name: Ch//wfk Sike 42. SamplelDNo.: 2GLmp/é /
Project No.: NO%1R8 Sample Location. (a¢ 2 Meas /

Sampled By: JA
[I Domestic Well Data C.0.C. No.:
& Monitoring Well Data Type of Sample:
[} Other Weli Type: < Low Concentration
[] QA Sample Type: [ High Concentration
SAMPLING DATA:
Date: 9 1} 449 Color pH S.C. Temp. Turbidity Do Salinity Other
Time: /¢3S Visual |Standard| mS/cm | DegreesCc | NTU mg/l % NA
Method: FLevw (.65 . \44 2561 \b 3G | —
PURGE DATA:
lDate: ‘i ’ T lﬂ . Volume pH S$.C. | Temp.{(C) | Turbidity DO Salinity Other
IMetnod: { 6w Lo Initial 7% 4/, 0 | 2D D70 N/W
Monitor Reading (ppm): 9*Y~ 1 Fé- y /37212%. 7 j 7 0./ é
Well Casing Diameter & Material 2 A .Gi , ¢ . 1) 1S
Type: Q' Pyl 3 |66S].1 25-C | 6 10175
Total Well Depth (TD): /4, S 6 1
Static Water Level (WL): L L)
-+ jOne Casing Volume(_g_;al/L): /5
(f Start Purge (hrs): /@/ \
|End Purge (hrs): /¢#32.€
Total Purge Time (min): 3 ‘~I
Total Vol. Purged (galL): 3.7S
SAMPLE COLLECTION INFORMATION: _
Analysis Preservative Container Requirements Collected
E7¢ Fx/ﬁog/gzmé‘@qm R 2 v o&x 3
/fqﬁy [ A Y L A
Mt (s HNOz [ 1T 1
HpMidns Zz 1xSosml T
Dis. M. Heo Ixd0me g
| 0o )
OBSERVATIONS / NOTES: )
Mol ATTENVRTIN  PERECMED
- — T\ _a A
[Circle if Applicable: Siggatuge( é ’
MS/MSD Duplicate ID No.: —Vg;gk
Y26LMmololD




GROUNDWATER SAMPLE LOG SHEET

Page'_ of’__
Project Site Name: ChA Core~ Sue Y2 SampleIDNo.: YZ2GLmpP2e (
Project No.: ND#18 , Sample Location: FAcy2 mert 2
' Sampled By: @_rﬁ_&__
[I Domestic Well Data C.0.C. No.:
Monitoring Well Data Type of Sample:
Other Well Type: Low Concentration
[l QA Sample Type: {] High Concentration
SAMPLING DATA:
JDate: ) Color pH S.C. Temp. Turbidity Do Salinity Other
Time: /O , Visual |Standard| mS/cm | DegreesC | NTU mg/l % NA
[Vetnod: £ Ein FHCOK x| 1P 24 .o 2 .9% | —
JPURGE DATA:
bate P /11199 Voume | pH | S.C. | Temp.(c)| Turbidity | DO Salinity | Other
Method: (6 b nital  5.921./6< Zy,p / &R -~
Monitor Reading (ppm): (2 O+ 1 5.35].11¢ 24. ) / Z_ ) /é —
Well Casing Diameter & Material 2 S.€3]. Ig9gq| 272.9 ﬁ ]l .92
we 2" PVC s [s79|-l07] 29Q | 2 (/.97
Total Well Depth (TD): } l/, 0 ' e
Static Water Level WL): TS ,
One Casing Volume( TR X2
Start Purge (hrs):;‘%f /oo P
End Purge (hrs): /O ‘7‘()
Total Purge Time (min): 2 /
Total Vol. Purged (gaiL): 2, (o
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected
| B [E0B (178 Mol | HCC ZwA0wWT X
Al z— P Jtre =
N 1
Aeta /< HVOD [v 10 |
T
([ (=~
C
OBSERVATIONS / NOTES: T

[Circle if Appl'icable:

MS/MSD

Duplicate ID No.:

I




C

-

GROUNDWATER SAMPLE LOG SHEET

Page_  of __
Project Site Name: Chicore Sixe 42 Sample D No.: l{zgz/,m 23 &2/
Project No.: NORIR Sample Location: )
Sampled By: %,}%_i
<$¥Domestic Well Data C.0.C. No.: v
{1 Monitoring Well Data Type of Sample:
[] Other Well Type: ow Concentration
[] QA Sample Type: [1 High Concentration
SAMPLING DATA:
iDate: Color pH s.C. Temp. Turbidity DO Salinity Other
Time: SO Visual |Standard| mS/cm | DegreesC | NTU mg/l % NA
IMethod:ﬁw Flol/ .51 loac |26 2 Z 12733 -
PURGE DATA: v
lDate: 9 / i ,7q Volume pH S.C. | Temp.(C) | Turbidity DO Salinity Other
IMethod: Lot FRoV mial_ |5 32 ©092|25.¢6| ¥ |%-3s ’
I;nonitor Reading (ppm): ©+0 1 S.5éb| o413 25.7 f 2.832
[well Casing Diameter & Material 2 &dF1.0493] 15. 7] 3.2
Type: 2“ OVb 3 S-gf .095 25" 3 @’ 2'73
Total Well Depth (TD): /40 = 0 .
Static Water Level (WL): @ "1'8
One Casing Volu ): / / g
Start Purge (hrs(ﬁ%éaﬁ
JEnd Purge (hrs). / 0 sz
Total Purge Time (min): A9
Total Vol. Purged (gal/L): 9\ [»)
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected
. ~ 1 . =
| T/ r (TR b HCL 3¥ 4o wm®
N [}
PA L 2z Y [ L =
| ANefals AN 1V ] L7 J
/AR
N
N’

OBSERVATIONS / NOTES:

fCircle if Applicable:

MS/MSD

Dupticate ID No.:




GROUNDWATER SAMPLE LOG SHEET

Page_ of _
Project Site Name: Chicora_ Sije 42 SamplelDNo. 42 GLM@</&/
Project No.: ND31H Sample Location: e
. Sampled By: W
[] Domestic Well Data C.0.C. No.:
onitoring Well Data Type of Sample:
} Other Well Type: ow Concentration
[] QA Sample Type: [] High Concentration
SAMPLING DATA:
Date: 1l Color pH s.C. Temp. Turbidity Do Salinity Other
Time:  /OSS . Visual | Standard] mS/cm | DegreesC | NTU mg/l % NA
Method: LA (.25[.068] 240 n 1.Q4 | —
PURGE DATA:
Date:?/l/ / ?7 Volume pH Temp. (C) | Turbidity DO Salinity Other
Method: ZoW FZOV nitat | 5 -£8] 47 125/ | 75 |z70 | MA
Monitor Reading (ppm): O+ 2" 1 (.33 ‘% 24.2 | S /¥ i
Well Casing Diameter & Material 2 (89 4] N [
Typeind 3 162S|.06S 21/. o | [ 1Y
Total Well Depth (TD): /3.3 {- A
Static Water Level (WL): .Su 77 [
JOne Casing Volume(gal/L): /.ﬁLl
Start Purge (hrs): / d O 7
End Purge (hrs): /%D
'Total Purge Time (min): 33
Total Vol. Purged (galL): 3.7
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected
Bl e /e JNTa=] e 34O mT S
77 =
1221 2 2V 14T A
IhEARLS HNO; [¥XTCTR /
e\
[p ]
=
OBSERVATIONS / NOTES:

Circle if Applicable:

MS/MSD

Duplicate ID No.:




GROUNDWATER SAMPLE LOG SHEET

L Page  of _ _
Project Site Name: Clicoan Site. 42 Sample IDNo.: Y26LmMapSd/
Project No.: NO31R Sample Location: ¢pCc2Zmw

Sampled By: e ¢
[1 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: ]! ] Color pH SC. | Temp. | Turbidity DO Salinity Other
Time: S Visual | Standard| mS/cm | DegreesC | NTU mg/l % NA
Method: 228 i3l 2.1 7 ] 33 | A/
[PURGE DATA:
IDate: q / {1 / ; ; Volume pH S$.C. | Temp. (C) | Turbidity DO Salinity Other
IMethod: Loty H.AGJ mital | 6.F3|.228(2Y. Y ( {.€2 _ \
{Monitor Reading (ppm): O\ R 6.19].22%F|24.2 | & 2.5) - \ ‘
Well Casing Diameter & Material 2 N ‘) , m _2"{[ g M9 MA \
ee: D' (VC 3_112.00 217 R‘:P\ ¢ 1% | MA \
Total Well Depth (TD): /S./0 ' ' o
Static Water Level WL): & 60
. ]One Casing Volume(gal/L): / . ] (2]
{Start Purge (hrs): A3 //5)
End Purge (hrs): LO;(/ .
Total Purge Time (min): 2 i
Total Vol. Purged (gal/L): 5 <
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected
W77, T LA 3 X OmL 3
LAY . VENEELS o
]
- ehls /43 IvIire ]
=

OBSERVATIONS / NOTES:

Circle if Applicable:

MS/MSD Duplicate ID No.:

TN S—




GROUNDWATER SAMPLE LOG SHEET

Page_ of ____

Project Site Name: Chicoren Site 42 Sample IDNo.: Y2GL mPbg |
Project No.: NDR78 Sample Location: ¢ Y2 mu)é
Sampled By: Aw ., TE
[] Domestic Well Data C.0.C. No.:
2 Monitoring Well Data Type of Sample:
(] Other Well Type: Low Concentration
[l QA Sample Type: [ High Concentration
SAMPLING DATA:
Date: <) Lf Color pH | s.c. Temp. | Turbidity Do Salinity Other
Time: % @ricik visual |Standard| mS/cm | Degreesc | NTU mg/1 % NA
Method: [ow I~Lov/ [.4¥| 231]|2¢.¢ 2« ]. oo —
PURGE DATA:
Date: q! 199 volume | pH | s.c. | Temp.(c)| Turkidity DO Salinity, | Other
IMethod: "¢ ot LV Initial / 0~ ZZ .0 _0 66 ”/
Monitor Reading (ppm): @&, U * 1 W :3_3/ Ab. £ Q/-40
Well Casing Diameter & Material 2 O{l)” ' "
Type: Q " QV(/ 3 Oﬂ"(
Total Well Depth (TD): 2).9
Static Water Level WL): §.73 ]
One Casing Volume(gallL):ﬁ
Start Purge (hrs). / 700
End Purge (hrs): W
Total Purge Time (min): ‘?@’
Total Vol. Purged (gal/L):
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected
£X &/ [ 4OmL v 5 3
faH V2 2\ T %
| Nota (s BVOS N1 ‘\*

OBSERVATIONS / NOTES:

N\
(e

SaTUASTED  SCustd wWELL (VelumE)
WEW DS DO ue Q) TIMmES.

Circle if Applicable:

MS/MSD Dupticate ID No.:

peT




C

GROUNDWATER SAMPLE LOG SHEET

Page of

Project Site Name:

Chl.Cl?rﬂ\. Sie 42

Sample IDNo.: Y2 QL. Mm@ 7d]

Project No.: N 32333 Sample Location: a2 muw 3
) Sampled By: v Ta . T
[| 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: 4/ 121 29 Color | pH | S.C. | Temp. | Turbidity | DO Salinity | Other
Time: /OO0 , | Visua |standard| mSiem | Degreesc | NTU mg/l % NA
Method: / o/ 2L ON p- M2l oa] 7256.49 [ , 94 — —
PURGE DATA:
l?ate: 7/ /W Volume pH S.C. | Temp.(C) | Turbidity DO Salinjty Other
IMetnoa: Lo FLEW mial | (p 34,0726 1 1 5 0.9/ | MR
Monitor Reading (ppm): 0‘ o 1 6_’{0 / [ D ? ?6 -0 q f’d 5
Well Casing Diameter & Material 2 A0 1707 [26-5 IS IvOBS-S .
e D' PV C 3 YZ1/.09 [25.9 -99
Total Well Depth (TD):  /S- %D ' 4
Static Water Level WL): £.07 , l
One Casing Volume(galiL):/ . S \
Start Purge (hrs): (DS /L \Y
End Purge (hrs): @%S
Total Purge Time (min)Bq !
Total Vol. Purged (gal/L):
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected
[ _ Vi 4 .
A LA A 877 3
A H 7] [ Lhe ¥ 2 v
|_letals Hios Sore | LTR 1
_AmiopNS [} Ssomey | /
Dis. merk: HCe gome V3 [r
\ 1
OBSERVATIONS / NOTES:

AwloN - [Qo2 -Samds  TimE

Circle if Applicable:

Signature(s):

MS/MSD Duplicate ID No.:

Y206Lr30761D




GROUNDWATER SAMPLE LOG SHEET

Page___of ___
Project Site Name: Nicore Sile 4z SamplelDNo. YH2GLm@Z ¢ |
Project No.: ~ ND218 Sample Location: ¢ peH2muw @
Sampled By: ' Ja, i
[] Domestic Well Data C.0.C. No.: )
4 Monitoring Well Data Type of Sample:
[1 Other Well Type: 4 Low Concentration
[l QA Sample Type: [ High Concentration
SAMPLING DATA:
Date: 199 Color pH sC. | Temp. | Turbidity Do Salinity Other
Time: /OS7 Visual [Standard| mS/cm | DegreesC | NTU mg/l % NA
IMethod: (O E(ov |etsle 1636 | -T76] A5/ <) | A <
PURGE DATA:
loae: 9 121 79 Volume | pH | s.c. | Temp.(c) | Tumidity | Do Salinity | Other
Method: [z mitd | (2] b4 24.G L A2 19-(3 | —
Monitor Reading (ppm): 1 £ ,82- Y11 2.0 | <l |p.2p -
Well Casing Diameter & Material 2 lg.az3|. | 2s.-d| (¢ || ¢3 —
Type: D! PYC/ 3 L -36] y3b] 25.( | <10 .2 —
Total Well Depth (TD): /3, LD 4
Static Water Level (WL): &.77
One Casing Volume(gal/L): / .3
Start Purge (hrs):: DA D 2
lend Purge (hrs): PG ¢/ 2
Total Purge Time (min): &g
Total Vol. Purged (galll): 4
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected
_ZW#_H_LL/ 3vTomc
V)R 17 S [T R
| efa S HV; ¥ ] & I
N
WA

OBSERVATIONS / NOTES:

[Circle if Applicable:

MS/MSD

Duplicate ID No.:

x




GROUNDWATER SAMPLE LOG SHEET

Page_ of __

Y2gLmapa gy

Project Site Name: _(hicere Sjie 42 Sample D No.:

[l QA Sample Type:

Project No.: NDO3TR Sample Location: ¢prCY 2 prt G
Sampled By: TN T
\% Domestic Well Data C.0.C. No.: J
{1 Monitoring Well Data Type of Sample:
[1 Other Well Type: w Concentration

[ High Concentration

SAMPLING DATA:
Date: 12 '

Color pH S.C. Temp. Turbidity DO Salinity Other
Time: Visual |Standard| mS/cm | Degrees C NTU mg/l % NA
Method: g clean 17,30 lo.4olDn B [l | 8:65 —_— —
PURGE EATA: — oo
Eate: a] JL Q? Volume pH S.C. Temp. {C) | Turbidity DO Salinity Other
[Methos: o) LoV mital_|&.23| .sqclaz 1 | 25 |9z — | —
Monitor Reading (ppm): O O 1 B |- 6&* A / «f 0.7 —_ £ 1.}
Well Casing Diameter & Material 2 ©.28 | .6l 2] 4l 0.41 — 4% 3 P2
e 2 PV 3 (630 | 0laa.9 [/l |0ps | — [3m3 |33
Total Well Depth (TD): /S 56 {1
Static Water Level WL): .68 T S~
+ Jone Casing Volume(galiL): /ff - [
Start Purge (hrs):  O9( & T~
End Purge (hrs): () 93 D
Total Purge Time (min): () s
Total Vol. Purged (gal/L): g") \V
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected
| 27cx/Eb e Mgy HO= ZCX 3
AN 7,1 Ix 1Ot P
et ls HHNO> [YTTZ [
_Drsselvesl— et HC 2y YOn 1 S
4:“ ,‘ &4 X —
[
\.
OBSERVATIONS / NOTES:
Anyons ¢olleced at (R0,
mppﬁcable: Signature(s):
MS/MSD | Duplicate ID No.: \ w




GROUNDWATER SAMPLE LOG SHEET

Page___of ___
Project Site Name: (hicora_ Sie 4z SamplelDNo:~ Y2GL mid g |
Project No.: NOR78 Sample Location: 2 pwof g
Sampled By: TALT
[] Domestic Well Data C.0.C. No.: )
Ik Monitoring Well Data Type of Sample:
[} Other Well Type: Bl ow Concentration
[l QA Sample Type: [] High Concentration
SAMPLING DATA: _
|oate: 4y Color pH s.C. Temp. | Turbidity DO Salinity Other
Time: (D9 | Visual | Standard| mS/cm | DegreesC | NTU mg/l % NA
Method: (56 S21/.26 12377 2 _1).&4 P p—
PURGE DATA: i
loae: 4/ 12{ 9 Volume | pH | S.C. | Temp.(c)| Turbidity | DO Salinity | Other
IMetnod: { ot/ =0t/ wital |2 40 |20 | 4.8 7 la.20 — |
Monitor Reading (ppm): € .7 1 7} ~f‘5 125 | 24.0 2 0.95 — .3
Well Casing Diameter & Material 2 ¢4 ? |, 25 123.7 2 1.9 — 120
Tyee: ' PVC &(ﬁé_/@ fuel 3] | Z /- &4 — 139
Total Well Depth (TD);/4/. S 0 — , {
Static Water Level (WL): é. 74 8 N \
[one Casing Volume(galn): /1% \\
Start Purge (hrs): /AEF /) \\
End Purge (hrs): 0 7 .35 \\
Total Purge Time (min): a5 ‘\
Total Vol. Purged (gallL): 2 4 . TN
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected
2. » PR 4 2 - Ll
szg@ﬂ HcC AT 2
27 =z SO AR N5 (2 2
| 7leta /s AV [X Tk l
=
OBSERVATIONS / NOTES: <
Jpere it Appiaable: Signature(s):
Wupﬂcﬂe ID No.: \




GROUNDWATER SAMPLE LOG SHEET

Page_L o? J_

Project Site Name: Chcore Sile y2  Sample ID No.: LlLC‘)L.m L@l
Project No.: NO=R1B8 Sample Location: ¢ p¢ 42 M |
Sampled By: IA_ TE
[} Domestic Well Data C.0.C. No.:
Monitoring Well Data Type of Sample: o
Other Well Type: BRLow Concentration
[} QA Sample Type: [] High Concentration
SAMPLING DATA: .
[Date: 2 Color pH |’ s.c. Temp. | Turbidity DO Salinity Other
Time: W Visual [Standard| mS/cm | DegreesC | NTU mg/l NA
Wetnoa 70 71T CRI T T & o AR
PURGE DATA: .
|Date:q/[ | 2 I 99 Volume pH’ S.C. .| Temp.(C) | Turbidity DO Salinity Other
Ivethod/ a6 ELobS niial_|(p-$3].627| 22254 32 | )-5L-| NA
lMonitor Reading (ppm): 1 7.L 7 (2] _?.S\ J L Z/ 0. Z 7
Well Casmg Dlameter & Material 2 7 % 5 . (g% S RSO ’ 7 . ‘L?/
e R PV C 2 WA A P K
Total Well Depth (TD): /3. S6 R B
Static Water Level (WL): 5. 2 s l
One Casing Volume(gal/L): /-3 N
_{Start Purge (hrs):M /0
End Purge (hrs): O??D
Total Purge Time (min): 200 m
Total Vol. Purged (gallL)‘:' I
SAMPLE COLLECTION INFORMATION:
Analysis Preserya_twe Container Requirements Collected
- Y
7 E Ll 3w Yone )
129/3 7)) v [ ire_ 2
| HAT HMO; 1y Jre.- ]
DrsSS . Methane Ly S X $Pal 3
Lunionc — { x 5 [Hh. |
[N
1)

OBSERVATIONS / NOTES:

NS 1204 szoNS Snmﬂé’ Timg

]

Circle if Applicable:
MS/MSD Duplicate ID No.:




GROUNDWATER SAMPLE LOG SHEET

Page___of ____
Project Site Name: thiCera Sijle 4z SamplelDNo. Y2gimiz ¢|
Project No.: NDR7H Sample Location. ¢ A€y 2 muwr (2
Sampled By: o Y i =
[] Domestic Well Data C.0.C. No.:
J¥-Monitoring Well Data Type of Sample:

[} Other Well Type: Low Concentration
[l QA Sample Type: {1 High Concentration

SAMPLING DATA:

Date: th? y 7 Color s.C. Temp. | Turbidity DO Salinity Other

Time: (2 Visual _|Standard| mS/cm | DegreesC | NTY : % NA

[Method: LA /7T S| Ao /o | - % 1AL

PURGE DATA: v 7

Date: 7/ /2/?‘] _ volume | pH | s.c. | Temp.(c)| Turbiay | Dpo Salin Other

Method: LAV LBV wiial | //.08 | 22591 35 | é; O, A/é

Monitor Reading (ppm): €—" 1 // 00 2‘ ZZ 21»"} 16 .

Well Casing Diameter & Material 2 24081 2.291 22 ’AYY, - %

wee: 2" Qe s /23235 222 [ /6 1. 45

Total Well Depth (TD): 23, | : {- \\/

Static Water Level WL): $:2.5

One Casing Volume(galIL).'f.L{f I' b

Start Purge (hrs): ﬂe/z_

End Purge (hrs): () ?40

Total Purge Time (min): 2

Total Vol. Purged (gal/L): g%

SAMPLE COLLECTION IN TION:

Analysis Preservative Container Requirements Collected
- Vi e
| 2TEx /@2 PBE/MH| HIL Tom{ v7 3
/Y X LT &
[refq s Huo; IvEire ]
v /,\..3
OBSERVATIONS / NOTES:

¥ PuaE SAT SceERJ VOLUOE. |5 gmgsuuy-ﬁk&-ﬁb Y\ Lo

Circle if Applicable:

MS/MSD Duplicate ID No.:




GROUNDWATER SAMPLE LOG SHEET

( | Page‘_ of \_
) Project Site Name: Chy core Sie 4z Sample IDNo.: Y246Lmn (3|
Project No.: NO2I8 Sample Location: ¢ocy2 muo 2
Sampled By: >h Te
[] Domestic Well Data C.0.C. No.:
J¥ Monitoring Well Data Type of Sample:
[} Other Well Type: \,KLow Concentration
[] QA Sample Type: {1 High Concentration
SAMPLING DATA:
Date: 9/12]49 Color pH | S.C. | Temp. | Turbidiy | DO Salinity | Other
Time: ST Visual [ Standard| mS/cm | DegreesC | NTU mg/l % NA
Method: Elev/ R0V | §.go [0.27T6] 377.0 N .39 | — -
PURGE DATA:
Date: /Qé Volume pH S.C. Temp. (C) | Turbidity DO Salinity Other
Method: Lgrbs ELOW mital | 7.23 oA 28l |29 014 — -
ﬁonitor Reading (ppm): Q O 1 120 |0.215|Z1.5 4;2 1.2 _ /.4
Well Casing Diameter & Material 2 71.)5 10.286|27.0 25 ! "7 — B
myee: QU PVC 3 |7.09l0283|26.9 | 30 g | — 142
Total Well Depth (TD): / 2./ D 4y 7.00 g oalde.7 {27 [iled | — 5.6
staticwater Level W 30| 5 14, 80].276|87.0 /6 /39 | — | 7.0
One Casing Volume(galll): / . ‘/
‘ {Start Purge (hrs):  / 4/08
End Purge (hrs): / W
Total Purge Time (min): %q
Total Vol. Purged (gallL): £+ &/
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Cor!_tainer Requirements Collected
= A HO 3w Yo me 2
Al g 2V ] i EN
lefls AND; ¥ ] LI /
HuosS ] J¥ Soomt /
— DIS. DIET# A 3w G0 mc Z
£
(
OBSERVATIONS / NOTES: -
[Circle if Applicabie: Signature(s):
MS/MSD Duplicate ID No.:




GROUNDWATER SAMPLE LOG SHEET

Page_\ of _|_

Project Site Name: chicore. Sike U Sample IDNo.: H2GLmi{4 @)
Project No.: NO=18 Sample Location: ¢cypecy2 m/ iy
' Sampled By: ITIM T T
[ Domestic Well Data C.0.C. No.:
[] Monitoring Well Data Type of Sample:
] Other Well Type: {] Low Concentration
I QA Sample Type: [} High Concentration
SAMPLING DATA:
Date: 9-{]—9F 9 Color pH s.C. Temp. Turbidity DO Salinity Other
Time: TEE) Visual |Standard| mS/em | DegreesC | NTU mg/ % NA
[Method: Low KFlow clelvy L Y90 TNg[ 2¥.2 | = ). 02 | ~— —
PURGE DATA: . ;
Date: 9- /| -94 Volume pH S.C. | Temp.(C) | Turbidity DO Salinity Other
IMethod: L\ Fow mial | .1G [0.518] 24.9] 7 ). 9% —_ -
Monitor Reading (ppm): & 1 L, 35]0, 4 2y ,2] ¥ 0, q7 — —
Well Casing Diameter & Material 2 . Y3 0. YY 34 0| © AL —~ —_—
e 2" PyC 3 | L.Yyg[o.yye 242 & (Y02 | — —_—
Total Well Depth (TD): /13,20
Static Water Level (WL): . 5.4
One Casing Volume(gallL). /, %6
Start Purge (hrs): Y0 35
End Purge (hrs): .’ |10 5
Total Purge Time (min): 3 °
Total Vol. Purged (galll): J,4.
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected
S— . Py Y 2
,4'4 e o) [ L 4 las<c Ea)
- Ezjhra é! HN@? / F_EIH(‘ ]
(8) ]

OBSERVATIONS / NOTES:

[Circle if Apleicable:

Signature(s):

MS/MSD I Duplicate ID No.:

e



GROUNDWATER SAMPLE LOG SHEET

Page__ of

Project Site Name: chrcora Sie 47 Sample ID No.: Ll_l(zl,m 1S<p |
Project No.: NO378 Sample Location: ¢ Mcy2 mwiS
Sampled By: W ﬂ; [T
[} Domestic Well Data C.0.C. No.
‘#k Monitoring Well Data Type of Sample:
[} Other Well Type: [} Low Concentration
{1 QA Sample Type: [] High Concentration

SAMPLING DATA:

Date: /711799 Color pH s.C. Temp. | Turbidity Do Salinity Other

Time: /176 Visual |Standard| mS/cm | Degrees C NTU mg/l % NA
Method: ~ L &) Flews Lt sl .20199. [ | g 19.5k ~ ~

PURGE DATA:

Date: G-{]-99 Volume pH S.C. | Temp.(C) | Turbidity DO Salinity Other
[Method:  Kow Flow ntal | 5.8 1[0 21 262 2 j .2 ~ -
{Monitor Reading (ppm): 1 O 1,200 124 | /o LZl — ~
fwen Casing Diameter & Material 2 £949 |.,2}0 M Q@ /.07 - ~
mwe: 2/ Py 3 _|sa7l-20 (24 3 0. Ra — L
Total Well Depth (TD): /¢, { {-

Static Water Level WL): §.55
One Casing Volume(gal/L): /) J@

Start Purge (hrs): 1o YU

End Purge (hrs): /S
Total Purge Time (min): 15
fTotal Vol. Purged uﬂv‘ ) 3B
SAMPLE COLLECTION INFORMATION:

Analysis Preservative Container Requirements Collected
7__HCI 2 40 ol 3/545 K
795 — 2 1L glasc 2
Didda [< Bino; ] plashc I
Ce N

OBSERVATIONS / NOTES:

Circle if Applicable:

Signature(s):

MS/MSD

Duplicate ID No.:

LR




GROUNDWATER SAMPLE LOG SHEET

Page___of
Project Site Name: (hicora Sic 42 SamplelDNo. Y246Lmibg(
Project No.: NOPI1R ‘ Sample Location: ¢ pcd 2 mn (b
Sampled By: TNT JaTMm
[I Domestic Well Data .C.0.C. No.: /
~H<Monitoring Well Data Type of Sample:
[] Other Well Type: [J Low Concentration
[ QA Sample Type: [] High Concentration
SAMPLING DATA:

[pate: 4/, /9% Color pH s.C. Temp. | Turbidity Do Salinity Other
Time: 1 3s Visual | Standard| mS/cm | DegreesC |  NTU mg/l % NA
Method: / ¢ cleaxw 1599 1'241 125,65 [ /, 07 — —
PURGE DATA: ~

IDate: G-1{-19 Volume pH S.C. | Temp. (C) | Turbidity DO Salinity Other
Method: Elpw) it {/,.29 | ,324]| 2 LO (] /.13 — —
Monitor Reading (ppm): () 1 L |.254 |25 O /3 —

Well Casing Diameter & Material 2 600 | -2 45 a5 @ .78 —

Tvee: 2% pPvC 3 5499 |.299| 25.5 @ /.01 — |

£ y —

Total Well Depth (TD): /2.5
Static Water Level (WL): 4.48
One Casing Volume(gallL): / & \
Start Purge (hrs): | O \[

End Purge (hrs):  {{ Z |

Total Purge Time (min): &/ 9
Total Vol. Purged (gallL): ¢f. 5
SAMPLE COLLECTION INFORMATION:

Analysis Preservative Container Requirements Collected

| BrEx [Eop/Ih B Vel  HC| 3 4o ml 5./_4.55 3

2l — Q [ L glass 2
[Flets /s I/ / _plashc, ]
()
OBSERVATIONS / NOTES:

Circle if Applicable:

MS/MSD | Duplicate ID No.:

Signature(s):

T

J



GROUNDWATER SAMPLE LOG SHEET

Page _{ of _L

Project Site Name: chicora Site 4o SampleIDNo.: U2GLNI T¢I
Project No.: NDRTR Sample Location: /M€ 42 mu {
Sampled By: ML
[} Domestic Well Data C.0.C. No.:
JeMonitoring Well Data Type of Sample:
1] Other Well Type: (1 Low Concentration
[l QA Sample Type: [] High Concentration
SAMPLING DATA:
]Date: q-f{[-9 Color PH s.C. Temp. | Turbidity DO Salinity Other
Time: 1 Visual | Standard| mS/em | DegreesC | NTU mg/l % NA
[Method: (o\WJ Clew clely [, LS jo. 5] 23,9 o 1.9 ~— -
PURGE DATA:
[Date: 9/ -99 Volume pH S.C. | Temp.(C) | Turbidity DO Salinity Other
IMethos: [ oW oW miat__ |V 81 O] 24] O byl — -
IMonitor Reading (ppm): I 1 {L.59]|0.517 23‘=1 ] }.3 | — ~
Well Casing Diameter & Material | 2. | 0. W0[0.81g] 23.%] @ 13 — —_
we 2 Pyc 3 L. sfo.52 23 9| & Vo499 — —
Total Well Depth (TD): /4 &
Static Water-Level (WL): {‘ 5‘0
One Casing Volume(gallL): /, {p
Start Purge (hrs): J 0 30
End Purge (hrs): l1oo
otal Purge Time (min): JO
Total Vol. Purged (gal/l.): '-L g 9
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected
Zfzx@s/ﬂg@a#__ﬁu_——ﬁﬂ—m%lﬂ‘ = 3
FZ: Y , — Q)L glarg o]
efa /s HNOx ] _plashr ]
&
OBSERVATIONS / NOTES:
Circle if Appl-lcable: Signature(s):

MS/MSD Duplicate ID No.:




GROUNDWATER SAMPLE LOG SHEET

; Page_L of _L

present loward” end of purec

Project Site Name: Chiceva. Sile y2.  SamplelDNo.: Y26t miBa |
Project No.: ND318 enlcC Sample Location: _¢cpcy2 moit R
Sampled By: T. 7T
I Domestic Well Data C.O.C. No.:
~fk.Monitoring Well Data Type of Sample:
[] Other Well Type: “§F-tow Concentration
[l QA Sample Type: [] High Concentration
SAMPLING DATA:
[Date [BT2l12[q9 | Color | pH | S.C. | Temp. | Turbidiy | DO Salinity | Other
Time: 5 0 Visual |Standard| mS/cm | DegreesC | NTU mght % NA
Method: w dea 11176 509 |25.Y 35 /&l — —
PURGE DATA:
Date: qlglaa | voume | pH | s.c. | Temp.(C) | Turbidity Salinity | Other
[vetnon:/ 1) FLEW midal | /| 7ol 200|954 1 35 | fifpr | — —
{Monitor Reading (ppm): (.0 1 — A
Well Casing Diameter & Material 2 - T.30
Type: 2"‘ PVC/ 3 -~ 0 95
Total Well Depth (TD): 27. 4 €
Static Water Level (WL): Aﬁé?
One Casing Volume(gal/L):3, LS
Start Purge (hrs): [ /()
End Purge (hrs): 447 ‘
Total Purge Time (min):
Total Vol. Purged (gal/L):
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected
| GrEc/sof/Ee | Rl b mb
AU Z & v [ Ly [ &
Mefq/s Airoy [ X1 L7K.
OBSERVATIONS / NOTES:
1997 : well fwv%e,d dﬂﬂ ) Aprv'ox;w\a‘k[(j 3.25 3&“ ous P‘Mﬁ(ﬂ! Sed i mant

Circle if Applicable:

Signature(s):

MS/MSD

Duplicate ID No.:




Tl FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS
L Tetra Tech NUS, Inc. - Page _\__ of __?_
/ -

Project Site Name: G NC §i¥€ 2 sample DNo.. Y42 GLM©o)oj

Project No.. NO3718 Sample Location: CAe YT MW
Sampled By: 'Iﬁ y Pi Duplicate: []

Field Analyst: J M ' , Blank: O

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

Dissolved Oxygen:

JEquipment: HACH Digital Titrator OX-DT HEMetrics (Range: < —\ mg/L) Analysis Time: \ g 2 {;
Range Used: Range lS'ampIe Vol. |Cartridge [ Multiplier TRration Count ] Multiplier | Concentration
D 1-5mgi 200 mi 0.200 N 0.01 x0.01 = mg/L |
D 2-10 mg/L 100 ml 0.200 N 0.02 x 0.02 = mg/L |
CHEMetrics: _) + © mg/L
{Notes:
~ |Alkalinity: Analysis Time: __ | Y © 4 E
(' Equipment: CHEMetrics (Range: mg/L) Filtered: [:l
Rangeﬁsed: Range |Sample Vol ICartrldge J Multiplier Titration Count_ Muitiplier T Concentration
N 1040 mg/L 100ml__ 0.1600N 0.1 0 & 33 x01 = 37 lamgn |
D 40-160 mg/L 25ml 0.1600 N 04 & x04 = mg/lL |
100-400 mg/L 100 ml 1.600 N 1.0 & x1.0 = T&
L 200800mgl.____ SOml___ 1.600N___ 20 & x20 = mglL |
] 500-2000mgl.___ 20mi___ 1600N 50 & x50 = mghL. |
L 10004000mgl. __ 10ml___ 1.600N___ 100 & x100 = mg/L
Parameter: Hydroxide Carbonate Bicarbonate
Relationship: © o IS, o
CHEMetrics: mg/L
[Notes:
Standard Additions: g Titrant Molarity: Digits Required: 1st.; 2nd.; 3rd.:
Carbon Dioxide; : .
1Equipment: ( HACH Digital Titrator CA-DT } CHEMetrics (Range: mg/L) Analysis Time: '5 . 2 g
Range Used: Range __|Sample Vol. [Cartridge | Mutiplier Titration Count | | concentration
Ll/ 1060mgl.___ 200ml__ 0.3636N 04 x04 = mglL_
o 20100mgl.____ 100ml__ 03636N__ 02 1 Yo x02 = 28.Omgn |
L 100-400 mg/L 200 ml 3.636 N 1.0 x1.0 = mgiL
L] 2001000mg/l.___ 100mi__ 3636N 20 © x20 = mgiL |
CHEMetrics: mg/L
Notes:
Standard Additions: g Titrant Molarity:__________ Digits Required: 1st.._______2nd.:______ 3nrd:




{TE

FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS 2 3 _
Tetra Tech NUS, Inc. Page < of :\
Project Site Name: CNC St Y42 Sample IDNo.:  4264LM Ol 0] )
Project No.. NO3718 Sample Location:  ¢AICH2 Mo |
Sampled By: g0/ 5| T¢€ / 17 Duplicate: []
Field Analyst: J e Blank: O

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

Sulfide (8%): E

Equipment: DR-700 » R-ai ? HS-C Color Chart HS-WR Color Wheel Analysis Time: [ g Sf 5
Program/Module: 610nm 93 Other: '
Concentration: (. b (  molL Fitered: ]

Notes: \

Siifate (S0,2):

Equipm! DR-8__ Other: Analysis Time:

Program/M: 91

Concentration: mg/l. Filtered: D
Standard Solution: D

Standard Additions: D Digits Required: 0. 0.2mil; 0.3ml;
JNotes:

Nitrite (NO,™-N): — Analysis Time: /&5 S 2]
Equipment: DR-700 Other: Filtered: D
Program/Module: 60

Concentraton:  (#. B/6  mg Reagent Blank Correction: [_J

' Standard Solution: [ ] Resuts: [ ]

[Notes:

Nitrate (NO;-N): Analysis Time:

Equipment: DR-700 DR-8__ Other: Filtered: D
Program/Module:

Concentration:

Standard Solution:
Standard Additions:
INotes:

O
g

Digits Required: Dy

Nitrite Interference Treatment: D
Reagent Blank Correction: D
0.2mi; 0.3mt;

/26 |.@¢ O-y

\/



T FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS
L Tetra Tech NUS, Inc. Page S of _z
Project Site Name: CVC Syle Y Sample ID No.:  42GLMO|O!
Project No.: NO318 Sample Location: ¢y« @ Mul
Sampled By: Duplicate: [}
Field Analyst: T A _ Blank: O
Field Form Checked as per QA/QC Checklist (initials):

C

LEquipment: @ Other: Analysis Time: L Q '74 .?

Equipment; DR-700 HACH MN-5 Other: Analysis Time: _| S [ b

Program/Module: 525nm 4

Concentration: f | mgiL : ' Fitere: ]
. Digestion: [_J

Standard Solution: D Results: Reagent Blank Correction: D

JStandard Additions: D Digits Required: 0.1m!; 0.2mi:; 0.3mi;

Notes:

Ferrous Iron (Fe?*):

'Equipment: 'DR-700 DR-81O) IR-18C Color Wheel  Other: Analysis Time: __ ) S PP

Program/Module: 500nm 33
Concentration: Z. I mgL Fitered: [
[Notes:

Hydrogen Sulfide (H;S):

Concentration: @ * é mg/L Exceeded 5.0 mg/L range on color chart: D
Notes: ' -
QA/QC Checklist:

All data fieids have been completed as necessary: E/
Correct measurement units are cited in the SAMPLING DATA block: a—
Mulitplication is correct for each Muttiplier table: E"’

Final calulated concentration is within the appropriate Range Used block: G-
Alkalinity Relationship is determined appropriatly as per manufacturer instructions: @~
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: =4
Title block is initialized by person who performed the QA/QC Ckecklist: m/




.
-

T

FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS
Tetra Tech NUS, Inc. Page _\_ of S Q
Project Site Name:  CNC  s.'b¢ Y- Sample ID No.: 42 GIMOT0 |
Project No.: Ne3 8 Sample Location: ¢Ncy2MWT
Sampled By: -] 7m / 7R /T Duplicate: [
Field Analyst: TR/ Im Blank: O
Field Form Checked as per QA/QC Checklist (initials):
Color ORP (Eh)| S.C. Temp. Turbidity DO Sal. pH
(+/-mv) | (mS/cm)
Dissolved Oxygen:
Equipment: _ HACH Digital Titrator OX-DT @EM&S (E;;e: Q "1 mg/L) ) Analysis Time: ‘ ‘ “' ©0
| _Range Used: Range ISampIe Vol. |Canﬁdge r Multiplier Titration Count | Muttiplier l Concentration
L 15 mglL 200m__ 0200N___ 0.1 x001 = molL |
L] 2-10 mgiL 100m__ 0200N 0.2 X002 = mgiL
CHEMetrics: _ 9« 3 mgL
Notes:
Alkalinity: — Analysis Time: 10215 »
Equipment: M CHEMetrics (Range: mg/L) Filtered: 0 | 3
Range Used: Range ISampIe Vol |Cartridgre | Multiplier Titration Count Multiplier I Concentration
L] 10-40 mg/L 100m__ 0.4600N 0.1 a x01 = mgiL._
L] 40-160 mg/lL 25ml 01600N 04 & x04 = mgiL |
L], 100400mgl.___ 100mi__ 1.600N 1.0 & x10 = mgiL.
M 200-800mgll  50mi__ 1.600N 20 o_ s 214 x20 = 128 mgn |
L 5002000mg/L.___ 20m___ 1.600N__ 5.0 & x50 = mglL |
L 10004000mg.___ 10mi___ 1.600N 100 & x100 = mglL |
Parameter. Hydroxide Carbonate Bicarbonate
Relationship: o O 420
CHEMetrics: mg/L
Notes: '
Standard Additions: l;l Titrant Molarity: Digits Required: 1st.; 2nd.; 3rd.;
Carbon Dioxide: :
JEquipment: CHEMetrics (Range: mg/L) Analysis Time: ) L) “ﬁ 3 {
‘Range Used: Range |Sample Vol. |Cartridge I Multiplier Titration Count ] I Concentration
] 1050mg____ 200mi__ 03636N 0.4 x01 = mglL
_ 20-100 mgiL 100ml  03636N 02 x02 = ‘mglL
L)/ 100400mgl.___ 200ml__ 3636N__ 10 x10 =  mgl |
\ 2001000mgl. __ 100m___ 3636N 20 210 x20  =Y20 mon
CHEMetrics: mg/L T
Notes: _
Standard Additions: I:_'Iﬁ Titrant Molarity: Digits Required: 1st.: 2nd.; 3rd.:




Tetra Tech NUS, Inc.

= FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Project Site Name: QN\C Sk Y>>
Project No.: NO031%
Sampled By:
Field Analyst: ol
Field Form Checked as per QA/QC Checklist (initials):

Sulfide (§%): _
Equipment: DR-700 DR-BC_I? HS-C Color Chart
Program/Medule: 610nm 93

iConcentration: ¢ - é 7— mg/L
Notes:

Other:

Sample ID No..  4G(M AT70(

@

Page __ of

Sample Location: C.MNCY MW 7

Duplicate: [}
Blank: O

HS-WR Color Wheel Analysis Time: (@ BE

Fitered: [}

Sulfate (S0,%):
Equipment:

Analysis Time:

Program/Module:

Concentration:

Standard Solution: D

Filtered: D

Results:

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

Notes:

Nitrite (NO,-N): Analysis Time: | b5 5

Equpment:  DR-700 DREIP  Other Fitered: [

IProgramIModqle: 60

Concentration: (P -PR P mgl Reagent Blank Correction: [_]
Standard Solution: D Results': D

Notes:

Nitrate (NO,-N):
Equipment:

Other:

Analysis Time:
Filtered: D

Program/Module:

Concentration: mg/L

Standard Solution: D Results:
rstandard Additions: D Digits Required: 0.1mit;

0.2mi;

Nitrite Interference Treatment: D
Reagent Blank Correction: D
0.3ml;

Notes:




Tt FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS a
Tetra Tech NUS, Inc. Page __of __ Q
Project Site Name: CNC Sike 4 Sample IDNo.: 42 GLM OT0(
Project No.:. N0O>78 ' Sample Location: CNCHAMW T
Sampled By: Duplicate: []
Field Analyst: b Blank: O

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

Manganese (Mn?*):

Equipment: DR-700 DR8IP  HACHMNS Other: Analysis Time: (> D 2

Program/Module: 525nm 41

Concentration: | 2 , ( mg/L : Filtered: D
Digestion: D

Standard Solution: D Results: Reagent Blank Correction: D

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

Notes:

Ferrous Iron (Fe**):

Equipment: DR-700 DR-B‘I_? IR-18C Color Wheel Other: Analysis Time: (¢ 13

Program/Module: 500nm 33

Concentration: 3 .3¢ moL Fitered:

Notes:

Hydrogen Sulfide (H,S):

Tquipment: @ Other: : Analysis Time: ( ¢ ¢ s
Concentration: O . | mg/L Exceeded 5.0 mg/L range on color chart: D

Noles:

QA/QC Checklist:

All data fields have been completed as necessary: B/
Correct measurement units are cited in the SAMPLING DATA block: E/
[Mulitplication is correct for each Multiplier table: E/

Final calulated concentration is within the appropriate Range Used block: E/
Alkalinity Relationship is determined appropriatly as per manufacturer instructions: E""
QA/QC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: E"‘" '

Nitrite interference treatment used for Nitrate test if Nitrite was detected: @/

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




T FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS
Tetra Tech NUS, Inc. Page | of 2
Project Site Name:  <NC Sibe Y22 Sample IDNo.: 42 GLMO201
Project No.: NC 23R Sample Location: _¢nc 43 mw g
Sampled By: JA | Tm Duplicate: [} :
Field Analyst: T4 [Tm Blank: [

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

Dissolved Oxygen:

Equipment: HACH Digital Titrator OX-DT CHEMetrics (Range: _®. ~1 mg/L) Analysis Time: l l . \ 0
Range Used: Range ISample Vol, |Cartrldge | Multiplier Titration Count | Multiplier I Concentration

| 1-5 mgiL 200m__ 0200N 0.1 X001 = mgiL |
L 240mgl ___ 100ml___ 0200N 0.2 x002 = mgA. |

cHEMetrics: O+ O mgiL

Notes: —

Alkalinity: A Analysis Time:  \0' 24

Equipment: ‘HACH Digital Titrator AL-DT )  CHEMetrics (Range: mg/L) Filtered: D

Range Used: Range ISample Vol. ICartridge l Multiplier Titration Count Multiplier | Concentration
10-40 mgAL. 100ml__ 0.1600N 0.1 ) Xx01 = mg/t |
: 40-160 mg/L 25 ml 0.1600 N 0.4 & x04 = mg/L |
100-400 mg/L 100 ml 1.600 N 1.0 & x1.0 =
I% 200800mgl. _ S0ml___ 1.600N 20 0 & 170 x20 =352 mgn |
UJ 5002000mgl.___ 20ml___ 1.600N 50 & x50 = mgn. |
] 10004000mgl.___ 10ml___ 1.600N__ 100 & x100 = mg/L |
Parameter: Hydroxide Carbonate Bicarbonate
Relationship: ) © 3 5 7—

CHEMetrics: ma/L )

Notes:

Standard Additions: ‘g Titrant Molarity._ Digits Required: 1st.: 2nd:____Sd_

Carbon Dioxide:

L]
Equipment: ACH Digital Titrator CA-DT CHEMetrics (Range: mg/L) Analysis Time: IO . q 3

| Range Used: Range |Sample Vol. |Canridge I Multiplier Titration Count | | Concentration
] 10-50 mg/lL 200m  03636N 0.1 x01 = mgA. |
20-100 mg/L 100m  03636N 02 x02 = mgiL |
L 100400mgl.___ 200ml__ 3636N__ 10 | x10 = mgiL
& 2001000mgl __ 100ml___ 3636N 20 23S 520 Y40 mon |
CHEMetrics: mglL
INoles:

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




T+ FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS
Tetra Tech NUS, Inc. ' Page __ of __
Project Site Name: cne Sk Yo Sample ID No.: 42 GLMAROL
Project No.: nNDR78 ) Sample Location:  CNCHAMWS
sampledBy: 3 ™/ 1 [ Tz | 1T Duplicate: [
Field Analyst: " A Blank: O
Field Form Checked as per QA/QC Checklist (initials):

Sulfide (s?):

Equipment:  DR-700 @ HS-C Color Chart HS-WR Color Wheel Analysis Time: l¢ Q g
Program/Module: 610nm a3 Other: )
Concentration: ¢ . ‘b + mg/L Filtered: D
Notes: '
Sulfate (S0,%):
Equipment:  DR-7 DRS__ Other: Analysis Time:
Program/Module:
Concentration: Filtered: D
Standard Solution: D Resuits:
Standard Additions: D Digits Required: 0.1mi; 0.2mt:
Notes:
Nitrite (NO2-N): _ AnalysisTime: /057
Equipment; DR-700 : DR-@? Other: Fitered: L]
Program/Module: 60
Concentration: PP ma " Reagent Blank Correction: [}

Standard Solution: [ ] Resuits: []
Notes:
Nitrate (NOy-N): Analysis Time:
Equipment: L Other Fitered: [
Program/Module:

JConcentration:
Nitrite Interference Treatment: D

Standard Solution: D Results: Reagent Blank Correction: D
Standard Additions: D Digits Required: 0.1mi: 0.2m!;

Notes: o \




T FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS @
L"w} Tetra Tech NUS, Inc. Page __ of
Project Site Name: CoC Sile Y2 Sample ID No.: 42 6IMOI0!
Project No..  NO3718 Sample Location: ¢ pjCcH 2MwWG
sampledBy: I & /Te /T Duplicate: [
Field Analyst: L Ap c Blank: O
Field F Checked QA/QC Checklist (initi

Manganese (Mn™):

Equipment: DR-700 DR-Bf!é HACH MN-5 Other: Analysis Time: ( 92 22
Program/Module: 525nm a4 ' '
Concentration: .2 mglL : Fitered: [_]
Digestion: D
Standard Solution: D Results: Reagent Blank Correction: D
Standard Additions: D Digits Required: 0.1ml; 0.2mil; 0.3mil; '
[Notes:

Ferrous Iron (Fe*'):

Equipment: DR-700 R-8%7 IR-18C Color Wheel Other: Analysis Time: { <b ’ : ﬁ
Program/Module: 500nm 33
‘ rl' Concentration: 3 . 3 2 mg/L Filtered: D
[Notes:
Hydrogen Sulfide (H.;S):
FEquipment: ‘ES-G ) Other: . Analysis Time: I EZ L
JConcentlation: ¢ * <b mg/L Exceeded 5.0 mg/L range on color chart: D
Notes:
QA/QC Checklist:

All data fields have been completed as necessary. [3/

Correct measurement units are cited in the SAMPLING DATA block: @/’

Mulitplication is correct for each Multiplier table: B/

Final calulated concentration is within the appropriate Range Used block: V

Alkalinity Relationship is determined appropriatly as per manufacturer instructions: E———

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

Title block is initialized by person who performed the QA/QC Ckecklist. @/




TC

FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS
Tetra Tech NUS, Inc. page | of 1 C )
Project Site Name: ¢NC Sije Yo Sample IDNo.: Y2 G{M (10O |
Project No.: N ¢3_7' 8 Sample Location: /~nc Y2409 1]
Sampled By: TE-[J/m Duplicate: [ '
Field Analyst: ™3> 3JM Blank: O
Field Form Checked as per QA/QC Checklist (initials):
L e
L
Dissolved Oxygen: :
[Equipment: HACH Digital Titrator OX-DT CHEMetrics (Range: o-] mglL) Analysis Time: ) ) 3 5
| Range Used: Range |Samp|e Vol. |Cartridge I Muttipiier Titration Count I Multiplier | Concentration
lj_ 1-5 mg/L 200m  0.200N  0.01 ‘ x0.01 = mg/L
L] 2-10 mgiL 100m__ 0200N__ 002 x002 =  mglh
CHEMetrics: _ 0O _mgn
[Notes:
Alkalinity: Analysis Time: 0 .
Equipment: CHEMetrics (Range: mg/L) Fiitered: D . ,x‘}
__Range Used: Range |Sample Vol. ICartride] Multiplier Titration Count Multiplier I Concentration
] 1040mgl.___ 100m__ 0.1600N 0.1 & x04 = mglL |
L 40-160 mg/L 25m 0.1600N 04 & x 0.4 = mgiL |
: 100-400 mg/L 100ml  1.600N 1.0 & x1.0 = mgh |
| 200800mgl __ 50mi___ 1.600N 20 O &_3°7% x20 =LY g
L] 5002000mgl ___ 20ml___ 1.600N___ 50 & x50 = mg/L
L] 1000-4000 mg/L 10 mi 1.600N 100 & x100 = mg/lL |
Parameter. Hydroxide Carbonate Bicarbonate
Relationship: N © b o l}
CHEMetrics: mg/L
Notes:
Standard Additions: E_] Titrant Molarity: Digits Required: 1st.: 2nd.: 3rd.:
Carbon Dioxide: - .
Equipment: CHEMetrics (Range: mg/L) Analysis Time: i O ‘..L‘ "
Range Used: Range |Sarnp|e Vol. ICartrid_gg l Multiplier Titration Count I ] Concentration
10-50 mgiL. 200m__ 0.3636N 0. x01 = mg/L.
L 2000mgL____ 100mi__ 03636N__ 02 x02 = mglL -
L/ 100400mg/.  200ml__ 363N 1.0 __ x10 = mg/L | _)
M 200-1000mgl.__ 100ml 363N 20 123 x20  =24\p mgn |
CHEMetrics: mg/L
Notes:
Standard Addtions: ] Titrant Molariy: Digits Required: 1st.: 2nd.; 3rd.:




T

Tetra Tech NUS, Inc.

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS O

Project Site Name: a0 <. b YD Sample IDNo.: 42 &(AMI101

Page __ of __

Project No.: NOZ18 Sample Location: ¢ N¢C 42 A ¢
Sampled By: T oA J€, < Duplicate: [}

7 L4 7
Field Analyst: A Blank: O

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

Sulfide (§*):
Equipment.  DR-700 DR8__  HS-CColorChat  HS-WR Color Wheel Analysis Time: (2 27
lProgram/Module: 610nm 93 Other: ) ’
Concentration: D. ¢ 2 mg/L Filtered: D
Notes:
Sulfate (S0,%):
Equipment: DR-7! _ Other: Analysis Time: _{ ©
Program/Module:
Concentration: mg/L Filtered: D
" §Standard Solution: D Results:
Istandard Addttions: [ Digits Required: 0.1mi; 0.2ml; 0.3mi;
Notes:
Nitrite (NO;-N): Analysis Time: (2 Sq
Equipment: DR-700 DR-8__ Cther: Filtered: D
Program/Module: 60
Concentration: - CP ‘# 3 mg/L - Reagent Blank Correction: D
Standard Solution; D Results: D
Notes:
Nitrate (NO;" Analysis Time:
Equipment: DR Other Fitered: [
!ProgramIModule:
Concentration:

Standard Solution: D
lStandard Additions: D
Notes:

Nitrite Interference Treatment: D
Resuits: Reagent Blank Correction: D

Digits Required: 0.1mil; 3mi;




"H: : FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS @
Tetra Tech NUS, Inc. - Page __ of
Project Site Name: _CNC, Scle 42 Sample IDNo.: 4RAGLMI|0O]
Project No..  NO318 Sample Location: _Calc YaMW ()
SampledBy:  Ja , 3¢, T, 17T Duplicate: [
Field Analyst: o i3 Blank: a
Field Form Checked as per QA/QC Checklist (initials):

Manganese (Mn™"):

Equipment: DR-700 DR-B'_i? HACH MN-5 Other: Analysis Time: | P 3 2

Program/Module: 525nm 4 '

Concentration: -3 mgn : ' Fitered: ]
Digestion: B

Standard Solution: D Results: Reagent Blank Correction: D

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

Notes: '

Ferrous Iron (Fe**):

Equipment: DR-700 DR-sﬁ _¢ IR-18C Color Wheel Other:  Analysis Time: { f Z-Q

Program/Module: 500nm 33

Concentration: 2.3 ¢ mg/L Filtered: D

Notes:

Hydrogen Sulfide (H.S):

JEquipment: @ Other: . Analysis Time: | f ‘7’ S-
Concentration: Q . Q mg/L Exceeded 5.0 mg/L range on color chart: D

Notes:

QA/QC Checklist:
All data fields have been completed as necéssary: m/
Correct measurement units are cited in the SAMPLING DATA block: d—
Mulitplication is correct for each Multiplier table: @/
HFinaI calulated concentration is within the appropriate Range Used block: B
Alkalinity Relationship is determined appropriatly as per manufacturer instructions: E”'

QA/QC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 1=
Nitrite Interference treatment used for Nitrate test if Nitrite was detected: (&1
Title block is initialized by person who performed the QA/QC Ckecklist: E/ : ]




C

FIELD ANALYTICAL LOG SHEET

T

GEOCHEMICAL PARAMETERS
Tetra Tech NUS, Inc. Page _‘_ of S
Project Site Name: CNC S Yo Sample ID No.. 42 GIMIBO(
Project No.: NO318 Sample Location: ¢ NcdAmwlR
Sampled By: 7. 1. Duplicate: [] '
Field Analyst: T TM Blank: O
Field Form Checked as per QA/QC Checklist (initials
Dissolved Oxygen:
|Equipment: HACH Digital Titrator OX-DT CHEMetrics (Range: o-|\ mg/L) Analysis Time: ‘ 5 b “h’
Range Used: Range |Sample Vol. lCartridgg J Multiplier Titration Count I Multiplier I Concentration
[; 1-5 mglL 200ml . 0200N 0.1 X001 = mg. |
L 210 mgL 100m___ 0200N 002 X002 = mglL |
CHEMetrics: 1.0 mgi ‘
|Notes: -
Alkalinity: Analysis Time: __ |57/ 00
Equipment: W CHEMetrics (Range: mg/L) Filtered: [:]
Range Used: Renge _|Sample Vol. |Cartridge | Mutiptier Titration Count Muttipier | Concentration
% 10-40 mg/L 100m__ 0.1600N 0.1 & x01 = mg/L_
M 40160mg____ 25ml__ 0.4600N 0.4 0 & 2133 x04 _ =Y3.2mg |
] 100400mg.  100ml  1600N 1.0 & x10 = mgiL
UJ 200-800 mg/L 50 ml 1.600N 20 & x20 = mg/L |
L] 5002000mgl___ 20ml___ 1.600N___ 50 & x50 = mglL |
L] 10004000mgl.___ 10ml___ 1600N 100 & x100 = mgiL |
Parameter: Hydroxide Carbonate Bicarbonate
Relationship: O \®) 93.x
CHEMetrics: mgiL
INotes:
Standard Additions: Q Titrant Molarity: Digits Required: 1st.; 2nd.. 3rd..______
Carbon Dioxide: :
|Equipment: CHEMetrics (Range: mg/L) Analysis Time: ls : 3 S
Range Used: Range ISampIe Vol. lCartridge | MuRiplier Titration Count I | Concentration
% ’/ 10-50 mg/L 200ml  0.3636N 0.1 x0.1 = mg |
20100mgl. _ 100ml__ 03636N 02 | 330 x02 =40 mg |
Ll 100400mgl.___ 200ml__ 3636N__ 1.0 | x10 = mglL. |
l 2001000mgl.___ 100m__ 3636N 20 x20 = mg/L. |
CHEMetrics: mg/L
Notes:
Standard Additions: I;IL Titrant Molarity: Digits Required: 1st.; 2nd.; 3d;____




Tetra Tech NUS, Inc.

T FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Page 2 of Z

Project Site Name: cnle Sl Y
Project No.: NOD%18
Sampled By: Tm A ',)'G LT
Field Analyst: 'TA-

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

Sulfide (82):
Equipment: DR-700
Program/Module: 610nm

HS-WR Color Wheel

D HS-C Color Chart
93

Sample IDNo.: 4aGIM 1201

Sample Location: £{NE YA MWIR
Duplicate: [

Blank: O

Analysis Time: [ g g‘

Concentration: 52 é 5 mg/L Filtered: D
iNotes: '
Sulfate (S0,%): ,
Equip! | DR-8 _ _ Other: Analysis Time:
Program/M : 9
Concentration: mg/L Filtered: D
Standard Solution: D ) .
Standard Additions: D Digits Required: I8 0.3mi;
Notes:
Nitrite (NO,-N): Analysis Time: | &™ = |
Equipment: DR-700 Other: Filtered: D
Program/Module: 60 ‘
Concentration: _Z. BFE  mgr Reagent Blank Correction: [
Standard Solution: D Results: D
INotes:

itrate (NO3-N):
DR-700 DR-8 _ Other:

- Analysis Time:
Filtered: D

Program/Module€®
Concentration:

Standard Solution: D

Standard Additions: D Digits Required: 0.1ml;

Nitrite Interference Treatment: D
Reagent Blank Correction: D
0.3ml;

INotes:




T FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS
C Tetra Tech NUS, inc. Page Z of _3
Project Site Name: CnC Ske 4> Sample ID No.: 42 GIM IO
Project No.. NOZ1® Sample Location: ¢ e HamMw [3
SampledBy: Ttn, 7 T1 TE Duplicate: [}
Field Analyst: TA ’ | Blank: O
Field Form Checked as per QA/QC Checklist (initials):
Manganese (Mn™): —
Equipment: DR-700 HACH MN-5 Other: Anatysis Time: (S [ (
Program/Module: 525nm 41
Concentration: 2 - & mg/L Fitered: [_]
Digestion: [_]
Standard Solution; D Results: Reagent Blank Correction: D
Standard Additions: D Digits Required: 0.1ml: 0.2mi; 0.3mk;
INotes: '

Ferrous Iron (Fe*'):

|Equiprnent: DR-700 DR-8 / ? IR-18C Color Wheel Other: Analysis Time: l 5 Q z

Program/Module: 500nm 13

‘ ) Concentration: l . C?Z. mg/L Filtered: D
INotes:
Hydrogen Sulfide (H.S): :
|Equipment: @ Other: » Analysis Time: M
iConcentration: ¢ . / mg/L Exceeded 5.0 mg/L range on color chart. D
INotes: ' ‘
QA/QC Checklist:

All data fields have been completed as necessary: B
Correct measurement units are cited in the SAMPLING DATA block: E"_‘
Mulitplication is correct for each Multiplier table: Q-

Final calulated concentration is within the appropriate Range Used block: @—-—
Alkalinity Relationship is determined appropriatly as per manufacturer instructions: [3"_
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: ~ Lo—
: Title block is initialized by person who performed the QA/QC Ckecklist: D—-—




APPENDIX C

SOIL AND GROUNDWATER LABORATORY ANALYTICAL DATA



RR 3, Box 7230, China Road, Winsiow, ME 02901  TEL (207) 873-4263  FAX (207) 8734977

—

fm—

Six Liberty Drive, Bangor. ME 04401 TEL (207) 848-5714  FAX (207) 848-2403

Groy Plazo, P. ©, Box 378, Gray. ME 04039 TEL (207) 657-2866 FAX (207) 687-2640

91 Warter St., P. ©. box 220, Corlbou. ME 04736  TEL.(207) 4941511  FAX (207) 496-1501
33 Londonderry Rd.. #6. Lonclonderry. NH 03053 ‘ TEL (603) 4379600 FAX (403) 437-9656

LAB REPORT ‘ | © October 14, 1999

- 99-812M

'ENGINEERING, INC.,

Katahdin Analyllcal Services
ATTN: Andrea Colby

P.O. Box 720

Westbrook, Maine 04092

~ Reference: - Laboratory Testing
SWC ' : ’ Date o Date
Sample No. Matenal Soureé ‘ Received Tested
§-33 ' WP 4075-32 9-3$L805tﬂ05 9-28-99 : 10-5-99
S-34 WP 407533 36 5¢80603049.28-99 10-5-99
s-35 : . WP 4075-35 44.5L80403049.2699 10-5-99
S$-36 WP 4075-36 4a$c832030% 9-28-99 ‘ 10-5-99

8§-37 ' WP 4075-37 35204 103049-28-99 10-599

JTEST RESULTS

Grain Size Analysis dromete ‘
The samples were tested in accordance with ASTM D422 "Parhcle Size Analysis of Soils™. After
soaking for at least 16 hours, stirring apparatus A (a blender) was used to stir the samples for one

minute.
_ EM : :

Sample = Gravel, Sand - 0.074 to - Smaller Than

Number  3"toNo.4 No, 4 to No. 200 0.005mm - 0.005 mm
S-33 42 136 60.5 T 217
s34 17 466 . 463 | 5.4
$-35 ‘ 13 86.1 , 88 . 38
S-36 0.5 - . - ©67.9 1941 _ 125
§-37 02 78.2 10.7 | 10.9

lé;ssell L. Bragg V\Oa

Construction Services Manager

. RlBrc
( Checkedty Aen~
| c:wnes\'sam\swcsemmzb\r.doc
700 VATIXTYNY NTARVIVN 820VSLLLOZ XVA SV:TT 68/8T/0T



U.S. STANDARD SIEVE OPENING IN INCHES| U.S. STANDARD SIEVE NUMBERS ] HYDROMETER
6 %3 215 13/41/235/83 4 6 510141620 30 o9 50 70100949200
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0 I: 11 H : r" . 100
100 10 1 0. . 0.0i 0.001
' - GRAIN SIZE IN MILLIMETERS. : ‘
_ - GRAVEL . . SAND . ' .
COBEBLES [ fioe - [ medivm | fine SF,T OR CLAY
| S35 WP40783S
S-35 WP 4075-38 12.70 020 0.151 0.0412 13 - 86.1 8.8 - 3.8
S.W.COLE Project Katahdin Analytical Services Location =~ Westbrook, Maine
ENG.INE'ER]NG, INC. SWC Job No. 99812 SheetNo. 3

Date - October 5, 1999 ' GRADATION CURVES

e R P




U.S. STANDARD SIEVE CPENING IN INCHES| U.S. STANDARD SIEVE NUMBERS ] NYDROMETER
6 %3 21,5 V3/6V/25,83 ¢ 6 g10 41629 30 50 50 79100445200
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901 ; \\ . 10
B0 E :' ' 20
. ! s 1[4

70 . ; ' \ 30
- i ' &
T ) ) I o
e ; : | ] : o
w 60 i n v ) 1T 0 3
= S f i } Y i .
> : d : i =
. _ L€ : i \ &
g 50 - TN . so;
| '8 N : 8
r 4 : H :
= : : i ; *M -
8 40} ‘ T “3
ul : A x
L ‘ N . E

30— f ; m

! § E i\
| i .= % \#
s s ; I
0 100 ) 10 1 ) 0. ) 0.01 9. 001
GRAIN SIZE IN MILLIMETERS : ‘
GRAVEL SAND )
B h
COBBLES [ T SILT OR CLAY

S-36 WP 407536

®| S3EWPAI536 | 12.70 0.17 0.072 00015 | 05 | 679 | 191 125
; Project Katahdi. Analytical Services Location  Westbrook, Maine
S.W.COLE [ o Analys = .
' ENGINEERING, INC, [SWCJobNo. = 99812  |SheetNo. 4 | |
Date __ October 5, 1999. GRADATION CURVES

" nnm AVATTITYNY NTARVIVE 620VSLLLOZ XV LV:TT €6/81/0T



U.S. STANDARD SIEVE OPENING IN INCHES| U.S. STANDARD SIEVE NUMBERS - | _ HYDROMETER
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BRAIN SIZE IN NMILLIMETERS
' : GRAVEL - 'SAND
COBBLES : — SILT OR CLAY
medjum I i

S-37 WP 4075-37

®| 537 WP 407537 1270 0.19 | 0114 0.0037 03 | 72 07 109
—— —
S.W.COLE [|Froiect Katahdin Analytical Services Location - Westbrook, Maine
ENGINEERING, INC. [SWC Job No. 99-812 |SbestNo. 8§
Date __ October S, 1999 GRADATION CURVES
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APPENDIX D

AQUIFER DATA FROM KEMRON CAR



sample. French drain samples were retrieved by lowering a clean collection container into the drain
and then transferring the collected sample to clean, pre-labeled sample containers. Following
collection, the retention pond and french drain samples were sealed, cooled to 4°C, and shipped to the
laboratory via overnight courier. Chain-of-custody proceduies were documented. French drain
samples were analyzed for PAH, TPH, and BTEX. Retention pond samples were analyzed for TPH
and PAH. EPA methods 8100, 418.1, and 8020 were used by the laboratory for PAH, TPH, and
BTEX assays, respectively.

Groundwater flowing through the french drain network present at the site was sampled in the
following manner. Four groundwater samples were retrieved from manhole FD-1, three from manhole
FD-2, and two from manhole FD-3. The samples retrieved from manhole FD-1 were designated FD-1,
FD-1S, FD-1W, and FD-1E. The sample designated FD-1 was of waters leaving manhole FD-1. The
samples designated FD-1S, FD-1W, and FD-1E were retrieved from the french drain laterals to tanks,
N, O, and M, respectively. The samples retrieved from manhole FD-2 were designated FD-2, FD-28,
and FD-2W. The sample designated FD-2 was of waters leaving manhole FD-2. The samples
designated FD-2S and FD-2W were of flows from manhole FD-1 and the lateral from tank P,
respectively. The samples retrieved from manhole FD-3 were designated FD-3E and FD-3S. Samples
FD-3E and FD-3S were from the tank K lateral and from the main drainage pipeline extending from
manhole FD-2, respectively. French drain groundwater sample locations are shown on Figures 3-3, 3-
4, and 3-5.

TPH and total PAH concentrations of 2 and 0.018 mg/L, respectively, were detected in sample FD-2.
A TPH concentration of 2 pg/L. was also detected in sample FD-2W. Extensive free-phase petroleum
was observed in manhole FD-3 during collection of groundwater samples. TPH concentrations of 240
and 470 pg/L were detected in samples FD-3S and FD-3E, respectively. These groundwater samples
were retrieved from beneath the free-phase petroleum present in manhole FD-3 and may have become
contaminated during sampling, despite precautions. TPH was not detected in the remaining french
drain samples. Neither BTEX nor PAH were detected in remaining french drain samples assayed.
Petroleum detections in the french drain samples are shown on Table 3-3. Complete groundwater
laboratory results are documented in Appendix B.

Two surface water samples were collected from the retention pond located on the northwestern end of
the tank farm. Locations of the pond sample collection points are shown on Figure 3-4. The samples
were assayed for TPH to determine the extent (if any) of petroleum contamination within the surface

waters of the pond. No TPH was detected. Laboratory results from surface water assays are presented -
in Appendix B.

3.7 AQUIFER TESTING. Aquifer (slug-in) testing was performed to estimate the average, saturated
horizontal hydraulic conductivity of aquifer materials near monitoring wells MW-3, MW-5, and MW-
6. Testing was performed by raising the water level to the top of casing by adding tap water, then
monitoring and recording the falling water level until recovery was complete. Recovery was
considered to be complete when the water level stabilized near (>90%) pre-test conditions. Although a
slug-out test may have been more appropriate for the wells, as the screens do extend above the water
table, a useful estimation of the hydraulic conductivity can be derived.



" Hydraulic conductivity values were calculated using the recovery rate and construction data from each

well. Analyses were performed utilizing the method of Bouwer and Rice (1976). Aquifer flow rates
were calculated using the following equation derived from Darcy’s Law:

V=Kinh -
Where V = the aquifer flow rate in ft/sec
K = the average, saturated, horizontal hydraulic conductivity in ft/sec
i = the hydraulic gradient
n = the effective porosity of the aquifer

Flow rates at MW-3, MW-5, and MW-6 were calculated using measured hydraulic gradient values,
well-specific hydraulic conductivity values, and estimated effective porosity values. Hydraulic gradient
values of 0.0025 for monitoring well MW-3 and 0.0143 for monitoring wells MW-5 and MW-6 were
used. Effective porosity was assumed to be 0.2, a conservative estimate. This value is lower than
probable effective porosity values for soils observed at the site and should result in over-estimation of
groundwater flow rates. Hydraulic conductivity and flow rate calculations for MW-3, MW-§, and
MW-6 were previously presented in the PCAR/CAP.

Aquifer testing on monitoring well MW-3 found an average horizontal saturated hydraulic conductivity
of 4.8 x 107 ft/s which yields a groundwater flow rate of approximately 19 fi/yr. Aquifer testing on
monitoring well MW-5 found an average horizontal saturated hydraulic conductivity of 2.1 x 10° fi/s
which yields a groundwater flow rate of approximately 49 ft/yr. Aquifer testing on monitoring well
MW-6 found an average horizontal saturated hydraulic conductivity of 5.6 x 10°® ft/s which yields a
groundwater flow rate of approximately 127 fit/yr.

3-13
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CHICORA TANK FARM, TANK L PLUME
CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA
SCDHEC UST ID No.

DOMENICO'S DILUTION/ATTENUATION EQUATION FOR GROUNDWATER TRANSPORT

Site-Specific Target Level Calculations for Groundwater: Potential Future Off-Site Ingestion

Parameter Descriptions: Units Parameter Descriptions: Units
POE = Point of Exposure . ps = Soil Bulk Density glem’
8S8TL = Site-Specific Terget Level mgfL foc = Fraction Organic Carbon In Soil g-Clg-soil
88Tlyouncz = Hydrocerbon Concentration in Pluma Saurce Area protective of RBSLs at POE mg/L ay = Longitudinel Dispersivity = 0.1x m
SSTLcouws = Hydrocarbon C at C Point of ABSLs st POE mgiL ay = Transverse Dispersivity = a,/3 m
Xpog = x = Distance from Plume Source to POE (along Centerfine) m az = Vertica! Dispersivity = 8,/20 m
Xeome » % = Distence from POE to Compliance Paint (along Canterfine) m koc = Organic Carbon Partition Coefficient cm’-H,0/g-C
Y = Source Width (Perpendicular to FRow Direction) m kp = Soil-Water Sorption Coefficlent em®-H,0/g-soil
Z = Source Depth (P to _How In Vertical Plane} m V = Pore Water Velocity misec
Ky = Hydraulic Conductivit misec Rc = Constituent Retardation Factor
| = Groundwater Gradient mim VIR: = Maximum Transport Rate of Dissolved Constituent = (Kji}{0R,) misec
6 = Porosity in Satursted Zone em®/cm® RBSL = Risk-Based Screening Level in Water Provided by SCDHEC {1998) mg/L
———
I Diution & Attenuation without Biological Decay i
Constituent  Xpoz  Xpor Y z t Ke i [:} Ps ay oy Oy foc koc ko v Re Croe/Csounce
ft m m m sec m/sec mm cmYem® g/em’ m ‘m m g-Clg-soll cm™H,0/g-C cm’H,0/g.s  misec
Benzene 3860 [ 1176.564] 39.8 2.1 1.00E+13 1.70E-05 0.0020 0.45 1.56 117.65 | 33.22 5.88 1.50E-01 81 12.16 7.56E-08 42.850 7.401E-08
Toluene 3860 | 1176.54] 39.6 2.1 1.00E+13 1,70E-05 0.0020 0.45 1.58 | 117.65 | 39.22 5.88 1.50E-01 133 19.95 7.56E-08 69.717 7.401E-04
Ethylbenzene 3860 | 1176.54) 39.6 2.1 1.00E+13 1.70E-05 0.0020 0.45 1.56 | 117.65 | 39.22 5.88 1.50E-01 176 26.4 7.66E-08 91.933 7.401E-04
Xylenes 3860 {1176.54] 39.6 2.1 1.00E+13 1.70E-08 0.0020 0.45 1.68 | 117.65 | 39.22 5.88 1.50E-01 639 95.85 7.56E-08 331.150 6.914E-04
|Nlphthl|en0 3860 | 1176.54] 39.6 2.1 1.00E+13 1.70€-05 0.0020 0.45 155 | 117.65 | 39.22 5.98 1.50E-01 1543 231.45 7.66E-08 798.217 2.316E-04
Constituent  Xcowr  Xcomr Y z t Ky J :} Ps ay oy oz foc koc kp v Re Cror/Ceomr
f m m m sec misec mm cm¥em® glem’ o m m . g-Clg-soll  cm™H,0/g-C cm*H,0/gs misec °
Benzene 3720 | 1133.87] 39.6 2.1 1.60E+ 13 1.70E-06 0.002 045 1.66 113.39 |  37.80 5.67 1.50E-01 81 12.16 7.66E-08 I 42.850 7.968E-04
|Tolu-no 3720 |1133.87] 39.6 2.1 1.00E+13 1.70E-05 0.002 0.45 165 | 113.39 | 37.80 | &.67 1.50E-01 133 19.95 7.56E-08 69.717 7.968E-04
I Ethylb 3720 | 113387] 39.6 2.1 1.00E+13 1,70E-06 0.002 0.45 1.65 113.39 | 37.80 5.67 1.60E-01 178 264 2.56E-08 91.933 7.968E-04
Xylsnes 3720 | 1133.87] 39.6 2.1 1.00E+13 1.70E-05 0.002 0.45 1.55 113.39 | 37.80 5.87 1.50E-01 639 95.86 7.66E-08 331.150 7.527E-04
Naphthalene 3720 | 1133.87] 39.6 2.1 1.00E+13 1.70E-06 0.002 0.45 1.56 113.39 | 37.80 jﬁ.37 1.505-01 1 1543 231.45 7.66E-08 798.217 2.733€-04
Source: Bouth ‘of Haaith and Control {SCDHEC) 1998. Risk-Based Action for F » Bureau of Ui Storage Tank Management.
_— —
DOMENICO DILUTION/ATTENUATION MODEL WITHOUT BIOLOGICAL DECAY Constituent  POE RBSL | S5TLsounce SSTlcowr
mgiL mgit. mg/L
[ vt Benzene 0.005 6.756 6.275
X—— Toluene 1.000 1351.243 1255.082
C 1 & Y Z Ethylbenzene 0.700 945.874 878.657
‘X Xe rf Xylenes 10.000 14463.55 132856.33

—_— = -—er:fc —_—=|Xer f Naphthalene 0.010 43.169 36.592
Csovree 2 a, vt 4yo5x 2\ox
R
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DOMENICO'S DILUTION/ATTENUATION EQUATION FOR GROUNDWATER TRANSPORT

CHICORA TANK FARM, TANK M PLUME
CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA
SCDHEC UST ID No.

Domenico "M~

Site-Specific Target Level Calculations for Groundwater: Potential Future Off-Site Ingestion

Parameter Descriptions: Units Parameter Descriptions: Units
POE = Point of Exposure s = Soil Bulk Density glem®
SSTL = Site-Specific Target Level mgiL foe = Fraction Orgenic Carbon in Soll 9-Clg-soil
88TLsounce = Hydrocarbon Concentration in Plume Source Area protective of RBSLs st POE mgiL oy = Longitudinal Dispersivity = 0.1x m
SSTL = Hydrocarbon C: at Point of RBSLs at POE mgit ay = Transverse Dispersivity = a,/3 m
Xpoc = x = Distence from Plume Source to POE {slong Centerline} m ay = Vertical Dispersivity = a,/20 m
Xcows = x = Distance from POE to CompRance Point {along Centerfine) m kye = Organic Carbon Partition Cosfficient em’-H,0/g-C
Y = Source Width (Perpendiculer to Flow Direction) m kp = Soil-Water Sorption Coafficient em?-H,0/g-soil
Z = Source Depth (Perpendicular to Flow Direction in Vartical Plane) m V = Pare Water Velocity misec
Ky = S d Conductivit misec Re = Constituent Retardation Factor
i = Groundwater Gradient emicm V/R. = Maximum Transport Rate of Dissolved Constituent = (K }/(OR.) m/sec
@ = Porosity In Saturated Zone cm’/cm® RBSL = Risk-Based Screening Level in Water Provided by SCDHEC (1998) mgiL
I Dilution & Attenuation without iolglc-l Dacay ]
Constituent  Xpor  Xpor Y z t Ks i ] Ps ax ay oy foc kac ko v Re Cpoe/Caounce
ft m m m sec misec mm cm¥em® glem® g m m g-Clg-soll  cm™H,0/9-C cm>H,0/gs  misec
B 3700 | 1127.77 61 1.88 1.00E+13 1.70E-05 0.0005 0.46 1.6 112.78 | 37.59 5.84 1.03E-01 81 8.343 1.85E-08 30.019 1.109E-03
Muum 3700 | 1122.77 81 1.88 1.00E+13 1.70E-05 0.0005 0.45 1.6 112.78 | 37.59 5.64 1.03E-01 133 13.699 1.85E-08 48.649 1.107E-03
@ylbonuno 3700 | 1127.77 81 1.88 1.00E+13 1.70E-06 0.0005 0.46 1.6 112.78 | 37.58% 5.64 1.03E-01 176 18.128 1.85E-08 64.054 1.093E-03
Il: 3700 [ 1122.77 61 1.88 1.00E+13 1.70E-05 0.0005 0.46 1.6 112.78 | 37.59 5.64 1.03E-01 639 65.817 1.85E-08 229.929 2.477€-04
INlphlhalln. 3700 | 1122.77 61 1.88 1.00E+13 1.70€-05 0.0005 046 . 1.6 112.78 | 37.59 5.64 1.03E-01 1643 158.929 1.856-08 553.797 2.106E-06
Constituent  Xeomwr  Xcomr Y z t Ks i 0 Ps ax ay az foc koc kp v Rg Croe/Ceome
ft m m m sec m/sec mm cm’/em’ glem® m m m g-Clg-soil  cm*-H,0/g-C- cm*H,0/g-s  mi/sec
B 3630 { 1106.44 61 1.88 1.00E+13 1.70E-05 0.0005 0.46 1.6 110.64 | 36.88 5.53 1.50E-01 81 12.15 1,85E-08 43.261 1.152E-03
IT L 3630 | 110644 61 1.88 1.00E+13 1.70E-05 0.0006 0.48 1.6 110.64 | 36.88 5.53 1.50E-01 133 19.95 1.86€-08 70.391 1.126E-03
[ Ethylb 3630 | 1108.44 61 1.88 1.00E+13 1,70E-06 0.0005 0.46 1.6 110.64 | 36.88 5.53 1.80€-01 176 264 1.B5E-08 92.826 1.0476-03
|x1lenn 3630 | 1106.44 61 1.88 1.00E+13 1.70E-05 0.0005 0.48 1.8 110.64 | 36.88 5.63 1.50E-01 639 95.85 1.85_5-08 334.301 6.626E-06
Il\laphll'llllﬂl 3630 |1 106.44_ | 61 1.88 1.00€+13 1.70E-06 0.0005 0.48 1.6 110.64 | 36.88 6.63 ‘1.505-01 1543 23145 1.85E-08 806.043 5.668E-08
8 : South Ceroline D« of Health and Environmaental Control {SCDHEC} 1998. Risk-Based C fve Action for F . Bureau of 9! Storage Tenk Mansgement,
DOMENICO DILUTION/ATTENUATION MODEL WITHOUT BIOLOGICAL DECAY Constituent  POE RBSL | SSTlsounce SSTlcomr
mg/L mg/L mg/L
vt Benzene 0.005 4.507 4.340
X—— Toluene 1.000 903.076  888.159
C 1 R: Y Z Ethylbenzene 0.700 640.327 668.403
X — X f X Xylenes 10.000 40373.52 153237.55
C =—erjc €er, er, Naphthalene 0.010 4749.21  176420.14
SOURCE . vt 4y o5 2Jox
Prepared By: Reviewed By:
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CHICORA TANK FARM, TANK O PLUME

CHARLESTON NAVAL COMPLEX

NORTH CHARLESTON, SOUTH CAROLINA
SCDHEC UST ID No.

DOMENICO'S DILUTION/ATTENUATION EQUATION FOR GROUNDWATER TRANSPORT

o

Site-Specific Target Level Calculations for Groundwater: Potential Future Off-Site Ingestion

Paramster Descriptions: Units P Descriptions: Units
POE = Point of Exposure ps = Soil Bulk Density glem’
SSTL = Site-Specific Target Leve! mg/L foc = Fraction Organic Carbon in Soil g-Clg-soil
S§8TLyouncs = Hydrocarbon Concentration in Plume Source Area protective of RBSLs st POE mg/L oy = Longitudinal Dispsrsivity = 0.1x m
8STLeowe = Hyd: at Paint of RBSLs st POE mg/L oy = Transverse Dispersivity = oy/3 m
Xpog = x = Distance from Plume Source to POE {along Centerline) m ap = Vertical Dispersivity = a,/20 m
Xcows = x = Distance from POE to Compliance Paint {slong Cantariine) m koc = Organic Carbon Partition Coefficient cm’-H,0/g-C
Y = Source Width (Perpendicular to Flow Direction) m kp = Scil-Water Sorption Coefficient em®-H,0/g-soll
Z = Source Depth (P dicular to Flow in Vertical Piana) m V = Pore Water Valacity misec
Ky = S [ misec Rc = Constituent Retardation Fector
1 = Groundwater Gradient emicm VIR = Maximum Transport Rate of Dissolved Constituent = (K ii/(6R.) m/sac
0 = Porosity In Saturatad Zone om’/om’ RBSL = Risk-Based Scresning Lavel in Water Provided by SCDHEC (1998) mgiL
[Diiution & Antenwation without Biologics! Decay ]
Constituent  Xpoe Xroe Y z t Ks J -] Ps Oy oy az foc koc kp v Re Croe/Csounce
ft m m m sec misec mm cm%em® g/fcm® m m m g-Clg-scll  cm>H,0/g-C cm®H,0/g-s  m/sec
|Benzene 4400 | 1341.14 12 1.8 1.00E+13 2.10E-05 0.0010 0.48 1.55 133.11 | 44.70 6.71 1.50€-01 8 12.16 4.38E-08 40.234 1.316E-04
ITol ) 4400 | 1341.14 12 1.6 1.00E+13 2.10E-05 0.0010 0.48 1.65 | 134.11 ]| 4420 8.7 1.50E-01 133 19.95 4.38E-08 65.422 1.316E-04
Ethylbenzene 4400 | 1341.14 12 1.6 1.00E+ 13 2,10E-05 0.0010 0.48 1.55 134.91 | 4a.70 6.71 1.50€-01 176 26.4 4.38E-08 86.250 1.315E-04
Xylenss 4400 | 1341.14 12 1.6 1.00E+13 2.10E-06 0.0010 0.48 1.55 134.11 | 44.70 6.71 1.50E-01 839 95.85 4.38E-08 310.516 7.157E-05
INlphthaIano 4400 | 1341.14 12 1.6 1.00E+13 2.10E-05 0.0010 0.48 1.6% 134.11 { 44.70 6.71 1.50E-01 1543 231.45% 4.38E-08 748.391 3.689E-06
Constituent  Xcowe  Xcome Y z t Ks i 8 Ps ax ay az foc koc ko v Re Croe/Ceone
ft m m m sec m/sec mm cm'em® glom® m m m g-Clg-soll cmf-HgOIg-c em®H,0/g-s  m/sec
|Benzene 4300 | 1310.66 12 1.6 1.00E+13 2.10E-05 0.001 0.48 1.55 131.07 | 43.69 6.55 1.50E-01 81 12.1% 4.38E-08 40.234 1.378E-04
ITO|IJQI'IO 4300 | 1310.86 12 1.8 1.00E+13 2.10E-05 0.001 0.48 1.55 131.07 | 43.69 6.56 1.50€-01 133 19.95 4.38E-08 65.422 1.378€-04
lEth ibenzens 4300 | 1310.66 12 1.6 1.00E+13 2.10E-05 0.001 0.48 1.66 131.07 | 43.69 6.65 1.50E-01 176 284 4.38E-08 86.250 1.377E-04
IXylanu 4300 | 1310.66 12 1.6 1.00E+13 2.10E-05 0.001 0.48 1.86 131.07 | 43.69 6.55 1.60E-01 639 95.85 4.38E-08 310.518 7.774E-05
Iuaphﬂlll.n. 4300 | 1310.66 12 1.6 1.00E+13 2.10E-05 0.001 0.48 1.56 131.07 ] 43.69 8.55 l.EOE-D‘I 1 1543 231.45 4.38E-08 748.391 4.383E-06
Source: South Cerolina Department of Health end Environmental Control (SCDHEC) 1998, Aisk-Sased Actlon for » Bursau of Storegs Tank Managemant.
— —
DOMENICO DILUTION/ATTENUATION MODEL WITHOUT BIOLOGICAL DECAY Constituent  POE RBSL | SSTlsoumce SSTlLcowr
mgiL mg/L mg/L
_F vt‘ Benzene 0.005 38.00 36.29
xX—— Toluene 1.000 7599.68 7258.13
C 1 & Y Z Ethylbenzene 0.700 §323.27 5083.37
X - Xylenes 10.000 139716.79 128631.61
——=—erjc xerj | ——|Xer; Naphthalens 0010 | 2711.12 228140
G 2 vt 4./opx a,x o
OURCE e g
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CHICORA TANK FARM, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

SCDHEC UST ID No.
<] d SSTLs S Y
TJANK L PLUME
[ro—
Minimum On-Sits | Source Concantration of
Constituent SSTLs Protective of Surface Water (Cooper 8STLs Protective of - Constituent

ABSL SSTLyounce SSTloome RBSL 1SS TLsounce
- 15 004
| Toluene 1 1351.249 1255.082 .38 5.38 .38 .005
Ef 0.7 945.6874 878.857 .08 6.05 .05 .005
X 10 14463.58 13285.32 102.33 102.33 102.33 005
N 0.01 43.169 36.592 1.63 1.63 1.63 . 0.198

L — e — — — i
TJANK M PLUME
Minimum On-Site | Source Concantration of
e S5TLs Protective of Surface Water (Cooper SSTLs Protective of SSTLS™ Consti

nesL 85Theouncs | SSTloowe RBSL 1SS TLscunce
Benzens 0.005 4.507 4.34 Al .15 .18 005
Toluens 1 903.076 | 988.159 .38 .38 .38 _ .003
0.7 640.327 668,403 .05 .05 .08 .005
XS 10 40373.52 153237.55 102,33 102.33 10233 005
N alene 0.01 4749.21 176420.14 1.63 1.63 163 865

TANK O #UME
. Miniemom Onits | Source Concentration of
SSTLs Protective of Surface Water (Cooper S5TLs Protective of
Sonstuction Workers ssma” Corathom

Constituent

RBSL 8SThooumey | 85Tloowwe ABSL $STLsounct
Img/L]

DRSS
Banzens 38.29
Tolsens b 7258.13 5.38 .38 010
z00e 0.7 5323.27 5083.37 X 8.05 .05 .020
X 10 139716.79 | 128631.61 102.33 102.33 102.33 .045
N 0.0 2711.12 2281.40 1.63 1.63 1.63 04_.‘
ABSLs - Groundwater RBSLs which sre protective of exposurs st the receptor point
SSTLaounce - Groundwater SSTLs in the source ares protective of RBSLs at the POE
55Tloomw = S5TLs st the wall that are protective of RBSLs at the off-site POE.
Thare are no compilance well SSTLs for the construction worker, because the construction
‘worker Is onsite.
{a] The mimimum on-site SSTLs are chosen as thase SSTLs protective of both surface water (the Cooper Rivas) end tha on-site
construction worker.
Prep: By: d By:




TANK "L" PLUME, CHICORA TANK FARM
CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

DOMENICO'S DILUTION/ATTENUATION EQUATION FOR GROUNDWATER TRANSPORT

Predicted 1 10-Plume L

Predicted 10-year Migration of Constituents in Groundwater

Paramster Descriptions: Units Parameter Descriptions: Units
POE = Point of Exposure ps = Soil Bulk Density glem®
SSTL = Site-Specific Targat Level mg/L foc = Fraction Organic Carbon in Soil g-Clg-soit
8STLgoumce = Hydrocarbon Concentration in Plume Source Area protective of RBSLs at POE mg/L ay = Longitudinal Dispersivity = x/10 m
8STLeowe = Hyd rbon C: on at ( i Point pi tive of RBSLs at POE mg/L ay = Transverse Dispersivity = a,/3 m
Xpoe = x = Distance from Plume Sourca to POE (along Centerfine) m ay = Vertical Dispersivity = ay/20 m
Xcowe = X = Distance from POE to Compliance Point (along Centerline) m koe = Organic Carbon Partition Coefficient em®-H,0/g-C
Y = Source Width (F dicular to Flow Direction) m, kp = Sofl-Water Sorption Coefficient em®-H,0/g-soil
2 = Source Depth (P dicular to Flow Di in Vertical Plane) m V = Pore Water Velocity misec
Ky = 8 i Hydraulic Conducti misec Rc = Constituent Retardation Factor
| = Groundwater Gradient cm/em VIR; = Maxi T t Rate of [ d Constituent = {K,IM(ORc) m/sec
8 = Porosity in Saturated Zone cm’/cm’ RBSL = Risk-Based Screening Level in Watar Provided by SCDHEC (1998} mglL
Ditution & Attenuation without Blological Deca:

Constituent  Xpoe  Xpor Y z t Ks i 0 Ps ox oy az foe koe ko v Re Croe/Csounce

ft m m m sec m/ssc mm comem’glem® m m 0m 9-Clg-soil  cm’H,0/g-C cm’H,0/g-soll misec
I | ] | | ] l I i | ] | ] | | | |
|Naphthalene | 0.202 | 0.06157| 35.6 | 2.07 | 3.156+08 | 1.70e05 | 0.0020 | 045 [ 1.55[ 0.01 ] 0.00 J 000 | 150e01 | isa3 | 231.45 | 786608 | 798217 |  a.902k-02
Source: South Carolina Department of Health and Environmental Controf (SCDHEC) 1998. Risk-Based Ci Action for Petrols e » Bureau of { d Tank M
— —
DOMENICO DILUTION/ATTENUATION MODEL WITHOUT BIOLOGICAL DECAY Constituent Csounce Cx
- mg/L mg/L
X—" LlNaphthalene 0.198 0.010
c, 1 R Y Z
——==ef X —| X —
Gore 2 v 4 oyx 2\ ax
oy R
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TANK "M" PLUME, CHICORA TANK FARM
CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

DOMENICO'S DILUTION/ATTENUATION EQUATION FOR GROUNDWATER TRANSPORT

Predicted Migration 10-Plume M

Predicted 10-year Migration of Constituents in Groundwater

Parameter Descriptions: Units P D Units
POE = Point of Exposure ps = Sofl Bulk Density glem®
SSTL = Site-Spacific Target Level mg/L foc = Fraction Organic Carbon in Soll g-Clg-soil
8$8TLeounee = Hydrocarbon Concentration in Plume Source Area protective of RBSLs at POE mg/L ay = Longitudinal Disparsivity = x/10 m
§STLcowe = Hydrocarbon Concentration at Compliance Point protective of RBSLs at POE mgiL @y = Transverse Dispersivity = a,/3 m
Xpoe = x = Distance from Plume Source to POE {along Centerline) m az = Vertical Dispersivity = 0,/20 m
Xcowe = x = Distance from POE to Compliance Point (along Centeriine) m koe = Organic Carbon Partition Coefficient em’-H,0/g-C
Y = Source Width (P dicular to Flow Di m kp = Soil-Water Sorption Coefficient em®-H,0/g-soll
Z = Source Dapth {Perpendicular to Flow Direction in Vertical Plane) m V = Pore Water Velocity misec
Kg = d Hydraulic ( v m/ssc Re = Constituent Retardation Factor
i = Groundwater Gradient cmlcm VIR; = Maxi T Rate of Dissolved Constituent = (K )/(0R.) m/sec
@ = Porosity in Saturated Zone em’em® RBSL = Risk-Based Screening Level in Water Provided by SCDHEC (1998} mgiL
IDIluﬂon & Attenuation without Nolo!nl Decay l
Constituent Xpoe Xeor Y z t Ks 1 [} ox ay az foc koc ko v Re Croe/Csounce
ft m m m sec m/sec mim cmem® glem® m m g-Clg-soil  em™H,0/g-C cm’-H,0/g-soll m/sec
{ | | | | ] ] | | | ]
Naphthalens 0.063 | 0.0192| 61 | 1.88 | 3.156+08 1.70E05 | 0.0005 | 046 000 | 0c0o Jooo] 150601 | 1543 231.45 | 18se08 |  so0e.0a3 1.154E-02
South Caroli partment of Health and Environmental Control (SCDHEC} 1998. Risk-Based Corrective Action for Petroleum Relsases, Bureau of Endomwund Storage Tllﬁlnlmmm.
DOMENICO DILUTION/ATTENUATION MODEL WITHOUT BIOLOGICAL DECAY Constituent Caounce Cx
_ - mg/L mg/L
X——
CX 1 Y Z 'anhthalane 0.865 0.010
= saf ——— |x af| = |x af| 7=
Csm 2 vt 4 oyX azx .
o,y _.Rc '
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TANK "QO" PLUME, CHICORA TANK FARM
CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

DOMENICO'S DILUTION/ATTENUATION EQUATION FOR GROUNDWATER TRANSPORT

Predicted' 10-Plume O

Predicted 10-year Migration of Constituents in Groundwater

Parameter Ducﬂom: Units Paramatar Descriptions: Units
POE = Point of Exposurs Ps = Sofl Bulk Density glem®
SSTL = Site-Specific Target Leve! mgiL foc = Fraction Organic Carbon in Sail g-Clg-soil
8STlsoumce = Hydrocarbon Concentration in Plume Source Area protective of RBSLs at POE mgiL ay = Longitudinal Dispersivity = x/10 m
SSTL.owe = Hydrocarbon Concantration at Compliance Point protective of RBSLs at POE mg/L ay = Transverse Dispersivity = /3 m
Xpor = % = Distance from Plume Source to POE (along Cantarfine) m az = Vertical Dispersivity = a,/20 m
Xcome = x = Distance from POE to Compliance Point (along Centeriine) m koc = Organic Carbon Partition Cosfficient em*-H,0/g-C
Y = Source Width (Perpendicular to Flow Direction) m ko = Soll-Water Sorption Cosfficient cm®-H,0/g-soil
Z = Source Depth (Perpendicular to Flow Diraction in Vertical Plane)} m V = Pore Water Velocity m/sec
Ky = Hydraulic Conductivi misec R = Constituent Retardation Factor
1 = Groundwater Gradient emlem V/R; = Maxi T Rate of Di: Constituent = (K I}/(OR:} misec
6 = Porosity in Saturated Zone cm*/cm” RBSL = Risk-Based Screening Level in Water Provided by SCDHEC {1998) mgiL
Dilution & Attenuation without Biological Dac

Constituent Xpoe Xpor Y F 4 t I [} Ps ax Oy oy foc koc ko v Re Croe/Csounce

3
t m m m sec mim cmem®glem® m m g-Clgsoil  cm®H,0/g-C cm®-H,0/g-soil misec
: i ] | l ] | | | | | ] [ ] |
Naphthalene 0.086 |0.02621] 12 | 1.6 | 3.456+08 [ 2.10805 | 0.0010 | o0.48 | 1.55] 0.00 { 0.00 | 0.00] 1.508-01 1543 | 231.45 4.386-08 |  748.391 |  2.144E-01
S South Dep of Health and Environmental Control (SCDHEC) 1998. Risk-Based ive Action for F , Bureau of Underground Storage Tank ﬁlnlqemcm.
— s
DOMENICO DILUTION/ATTENUATION MODEL WITHOUT BIOLOGICAL DECAY Constituent [ Cx
F mg/l. mg/L
xX——
CX 1 RL‘ Y Z . .anhthalone 0.046 0.010
——=—erf] X erf| ——|x — =
Gore 2 v 4\ oyx 2\ oyx
ay R
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TANK "L" PLUME, CHICORA TANK FARM
CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

DOMENICO'S DILUTION/ATTENUATION EQUATION FOR GROUNDWATER TRANSPORT

Predicted Migration 20- Plume L

Predicted 20-year Migration of Constituents in Groundwater

Parameter Descriptions: Units Py D Units
POE = Point of Exposura ps = Soit Bulk Denaity glem’
SSTL = Site-Specific Targst Level mgiL foc = Fraction Organic Carbon in Soil g-Clg-soil
88TLyounce = Hydrocarbon Concentration in Plume Source Area protective of RBSLs at POE mg/L ax = Longitudinal Dispersivity = x/10 m
8STLcome = Hyd: rbon C on at C i Point p of RBSLs at POE mg/L ay = Transverse Dispersivity = a,/3 m
Xpoe = X = Distance from Plume Source to POE (along Centerfine) m ay = Vertical Dispersivity = o,/20 m
Xcome = X = Distance from POE to Compliance Point (along Centerfine) m koe = Organic Carbon Partition Coefficient em’-H,0/g-C
Y - Width (P ficular to Flow Directi m kp = Soil-Water Sorption Coefficient cm®-H,0/g-soil
2= 8 Depth (F diculsr to Flow Direction in Vertica! Plane) m V = Pore Water Velocity misec
Kg= 8 d Hy Cond m/sec Re = Constituent Retardstion Factor

t = Groundwater Gradient cm/cm ViR = M. T port Rate of [ tved Constituent = (K )/{6R:} m/sec

8 = Porosity in Saturated Zone em?em® RBSL = Risk-Based Screening Lovel in Water Provided by SCOHEC (1998) mglL
IDIludon & Attenuation without @d Decay ]

Constituent Xpoe Xpoe Y z t Ks I [} Ps ax ay 0z foc koc ko v ‘Re Crae/Csounce
ft m m m sec misec mm mYemglom® m m g-Clg-soll  £m>H,0/g-C cm®-H,0/g-soll misec
Naphthalene 0.405 0.12345| 39.6 | 2.07|] 6.31E+08 1.70E-05 0.0020 0.45 | 1.55 0.01 0.00 | 0.00 1.50E-01 1543 231.45 7.56E-08 798.217 4.842E-02
South fina Dep of Heasith and Environmental Control (SCDHEC) 1998. Risk-Based Corrective Action for F . Burasu of Und 9! ] g Tank M
DOMENICO DILUTION/ATTENUATION MODEL WITHOUT BIOLOGICAL DECAY Constituent Csounce Cx
mg/L mg/L
([ w)]
C 1 X-= Y Z Naphthalene 0.198 0.010
X R
———=zeaf xef| —/—I|xeaf| ——
Cooree 2 v 4,[opx 2a,x
oy v
i R |
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TANK "M” PLUME, CHICORA TANK FARM
CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

\(\

DOMENICO'S DILUTION/ATTENUATION EQUATION FOR GROUNDWATER TRANSPORT

Predicted l‘i 20- Plume M

Predicted 20-year Migration of Constituents in Groundwater

Parameter Descriptions: Units Parameter Descriptions: Units
POE = Point of Exposure ps = Sofl Bulk Density glem®
SSTL = Site-Specific Target Level mgit foc = Fraction Organic Carbon in Soil g-Clg-soll
SSTLsoumce = Hydroumon Concentration in Plume Source Area protective of RBSLs at POE mg/L ay = Longitudinal Dispersivity = x/10 m
SSTLcome = Hy b at Compliance Point protsctive of ABSLs at POE mgit. ay = Transverse Dispersivity = o,/3 m
Xpoz = x = Distance from Plume Source to POE (along Centerline) m az = Vertical Dispersivity = ax/20 m
Xcome = x = Distance from POE to Compliance Point {along Centerline) m koc = Organic Carbon Partition Coefficlent em®-H,0/g-C
Y = Source Width (Perpendicular to Flow Direction) m kp = Soil-Water Sorption Coefficient cm®-H,0/g-soil
Z = Source Depth (Perpendicular to Flow Direction in Vertical Plane) m V = Pore Water Velacity m/sec
K; = Saturated Hydraulic Conductivity m/sec R¢ = Constituent Retardation Factor
i = Groundwater Gradient cm/cm V/R; = Maxi Transport Rate of Di d Constituent = (K,i}/{6R.) misec
0 = Porosity in Saturated Zone em*/em RBSL = Risk-Based Screening Level in Water Provided by SCDHEC (1998) mgit
IDlutlon & Attenuation without .B-lolggul Boeq ||
Constituent  Xpoe  Xpoe Y 4 t Ks i 0 Ps ox ay oy foc koc ko v Re .Croe/Csource
ft m m m sec m/sec mm micmglom® g m m g-Clg-sol  ©m®-H,0/g-C cm®-H,0/g-soil m/sec
INaphthalene 0.126 | 0.03841] 61 1.88] 6.31E+08 1.70E-05 0.0005 | 0.46 1.6 0.00 0.00 | 0.00 1.50E-01 1543 231.45 1.85E-08 806.043 1.154€-02
Source: South Carolina Bupanmam of Haalth and Environmental Control (SCDHEC) 1998. Risk-Based Corrective Action for P Rele Y of Underg s—torlgc Tank Management,
= e
DOMENICO DILUTION/ATTENUATION MODEL WITHOUT BIOLOGICAL DECAY Constituent csoum:: Cyx
mg/L mg/L
C X - Y 7 Naphthatene 0.865 0.010
.1 R
=~ eafg xaf| = |xef| 5=
Coorce 2 Vi 4 opx oG x
ay R |
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TANK "0" PLUME, CHICORA TANK FARM
CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA -

DOMENICO'S DILUTION/ATTENUATION EQUATION FOR GROUNDWATER TRANSPORT

Predicted Migration 20- Piume O

Predicted 20-year Migfration of Constituents in Groundwater

Parameter Descriptions: Units Py D Units
POE = Point of Exposure ps = Soil Bulk Dansity glem’
SSTL = Site-Specific Target Level mgit foc = Fraction Organic Carbon in Soil g-Clg-soil
§STlsounce = Hydi bon C in Plume S Area p of RBSLs at POE mgfL ay = Longitudinal Dispersivity = x/10 m
$STheome = Hyd rhon C at Comphiance Point protective of RBSLs at POE mgit ay = Transverse Dispersivity = o,/3 m
Xsos = x = Distance from Plume Source to POE {along Centerline) m az = Vertical Dispersivity = o,/20 m
Xcome = x = Distance from POE to Compliance Point (along Centerline) m koc = Organic Carbon Partition Coefficlent em’-H,0/g-C
Y=3§8 Width (P dicular to Flow Direction) m kp = Soll-Water Sorption Coefficlent cm®-H,0/g-soll
Z = Source Depth (Perpendicular to Flow Direction in Vertical Plane} m V = Pore Water Velocity m/sec
K¢ = S d Hydraulic Conductivi m/sec Rc = Constituent Retardation Factor
1 = Groundwater Gradient cm/cm V/Re = Maxi T t Rate of Dissolved Constituent = (K i)/(6R.) m/sec
© = Porosity in Saturated Zone cm’/em® RBSL = Risk-Based Screening Level in Water Provided by SCDHEC (1998) mglt
IDIutIon & Attenuation without mﬂcd Doe-x I
Constituent  Xpor =~ Xpoe Y 3 t Ks i ] Ps oy ay  az foc koc ko v R Croe/Csounce
ft m m sec m/sec mim mlemglem® m m g-Clg-soil em®-H,0/g-C em®H,0/g-soil misec
|Naphthalene 0.172 | 0.05243] 12 1.6 | 6.31E+08 2.10E-05 0.0010 | 048 | 1.55 0.01 0.00 | 0.00 1.50E-01 1543 23145 4.38E-08 748.391 2.144E-01
Source: South Carolina Department of Health and Environmental Gontrol (SCOHEC) 1998. RBk-Based Action for P Releasss., Bureau of Underground Storage Tank Management.
-y -
DOMENICO DILUTION/ATTENUATION MODEL WITHOUT BIOLOGICAL DECAY Constituent Csounce Cx -
mgiL mg/L
X = N
aphthalene 0.046 0.010
C, 1 R Y Z
=—erfc xef| ——|xef| ——
Csorce 2 v 4y oyx 2yayx
ay R
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