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1.0 INTRODUCTION
1.1 Background and Purpose

Burris Chemical, Inc. operates a chemical warehouse and distribution facility located in

the southern part of North Charleston, South Carolina, near Stark Industrial Park (Figure 2

1). In response to a March 26, 1990 request from the South Carolina Department of —
Health and Environmental Control (SCDHEC), a muiti-phased assessment has been [ ;Fﬁ“i
performed to identify the distribution or inorganic and organic compounds in the soil, \A mﬂv
groundwater, and surface water in the vicinity of and below the Burris Chemical facility. -

Data from the assessment has been compiled, processed, and evaluated. The purpose

of this report/plan is to summarize the results of assessment activity and to describe

plans for site remediation.
1.2 Site Layout and Operational History

Burris Chemical, Inc. operations in the Charleston facility primarily consist of
warehousing and distribution of chemicals. Current operations include handling of
drummed liquids and bagged solids; and bulk handling and repackaging of flammable
and corrosive liquids. The chemicals being handled and fundamental site operations
have been similar since early operation of the facility. However, a number of facility
improvement projects have taken place. A brief description of the site layout (current

and past facilities) is provided below, and a site map is provided in Figure 2.

Map Description
Designation
A Flammable tank farm consisting of a concrete floored and walled
containment area with above-ground tanks and piping. Facility
constructed in 1982-1983.

B Corrosive tank farm consisting of a concrete floored and walled

containment area with above-ground tanks and piping. Facility
constructed in 1982-1983.

chas/c/930618 1
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Pretreatment facility for water from washing of drums containing
caustic material. Water is neutralized before being discharged to a
publicly owned treatment works (POTW).

Petroleum tank farm consisting of a concrete floored and walled
containment area with above-ground tanks and piping. Facility
constructed in 1988-1989.

Former rail loading and unloading platform.

Concrete slab from former warehouse used for drum storage. A

covered warehouse is currently being constructed in this area.

Division office building for the Charleston operations. The front
portion of this building has been in place since early operation of the
facility.

Corporate Headquarters constructed in 1986.

Tanker containment area consisting of a concrete floored and walled
structure for containment of material in the event of a spill during
loading/unloading of tankers.

Warehouse consisting of a concrete-floored, metal-sided, and
covered area for chemical storage. This warehouse was constructed

in a portion of the area occupied by the former warehouse.

Former warehouses used in the early operation of the facility that
reportedly consisted of two former military buildings. These

buildings were torn down after a fire in 1975.

Former solvent storage area included several above-ground tanks.
Lirtle information is available regarding this area; however, it’s
position is clearly visible on a 1967 aerial photo. Use of this area
was discontinued after construction of the flammable tank farm.

4 5



Unlabeled Cement truck unloading took place in the area around and between
MW-5 and MW-6. Concrete thickness in this area reportedly range

from several inches to several feet.
Unlabeled Miscellaneous debris was stored in the vicinity of MW-6 and MW-7.
Debris reportedly included construction material, cement, and

crushed drums.

Unlabeled Earthen catch basin where rain water collected was reportedly
located in the area below the Corporate Headquarters.

During the operational history of the facility, several accidents/spills have been recorded.

A summary of known incidents is provided below:
1/1975 A fire in the former warehouse area.

8/31/78 1000 gallon spill of glacial acidic acid in the current location of the

Corporate Headquarters.

712179 2700 gallon spill of 40% diethylamine near the former rail loading
platform.
LA
Al e 7/10/81 2000 gallon spill of sulfuric acid in the area currently occupied by
55 - 21 D1 . Corporate Headquarters.

e D TRmAE Sl D
RS o=

e ot

1.3 Summary of Assessment Activity

Assessment activity was initiated with submittal of the May 16, 1990 Hydrogeologic
Investigation Plan (GEL, 1990). ‘This plan called for installation and sampling of
monitoring wells. Four wells were installed and sampled and a Hydrogeologic
Investigation Report dated March 11, 1991 (GEL, 1991A) was prepared. This report
indicated organic and inorganic compounds were present in groundwater and additional
investigation was needed. A June 8, 1991 Phase II Hydrogeologic Investigation Plan
(GEL, 1991B) proposed installation of three additional wells, hydrologic (slug) testing,

collection of groundwater samples, and determination of groundwater elevations (and

chas/c/930618 3
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flow). The October 31, 1991 Phase II Hydrogeologic Investigation Report (GEL,
1991C) indicated that organics were present in groundwater below the site, organics in
groundwater were not resulting in detectable concentrations in Brickyard Creek,
additional investigation was needed to define site conditions, and that a feasibility study
of remedial options could be developed concurrently with assessment.

A May 12, 1992 Phase III Hydrogeologic Investigation Plan (GEL, 1992) proposed
additional sampling of surface water, soils, groundwater, and potable water. Plans for
additional groundwater sampling called for using a drive-point sampling device 10 collect
groundwater samples. After completing a portion of the drive-point sampling, it was
decided to limit the number of groundwater samples collected by drive point; and, to
implement an alternate effort to delineate potential source areas. Revised plans were
outlined in a letter to SCDHEC dated October 27. 1992. An interim report of source
_delineation efforts was submitted in a letter dated January 27, 1993. That report

included a discussion of results and a proposal for two source delineation wells.
1.4 Data Collection Activities
1.4.1 Geologic borings/well installations

Nine power auger borings were drilled during three phases of assessment. The first
seven borings were drilled during Phase [ (1/91) and Phase 1I (8/91) of the assessment.
The last two were drilled in March 1993 to help characterize potential source areas.
During drilling, soil samples were collected approximately every five feet and lithologies

were recorded. Geologic logs for all borings are provided in Appendix B.

Boreholes were converted to monitoring wells using 2-inch, flush-threaded, PVC casing
and screen. Sand packs were installed around screened intervals to help improve well
yield and reduce sample turbidity. Bentonite was installed above the sand packs to seal
the annular space and reduce the potential for downhole movement of surface water.
The upper portion of each well was filled with cement and cement/concfete pads were
installed at the surface. Wells were completed at the surface with locking steel casings
or water-tight manholes and water-tight locking caps. Construction details for each well
are included in Appendix B. The location and elevation of each well is shown on Figure
2. Additional discussion of well drilling and installation protocol is provided in site

chas/c/930618 4
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assessment plans.

Monitoring well MW-2 was abandoned to allow for site construction activity. After
construction is completed, approval to install a replacement well will be requested.

1.4.2 Drive-point sampling

During Phase III, groundwater samples were collected from 15 locations utilizing a K-
V™ gtainless steel groundwater sampling system (drive point). The K-V™ system
consists of three-foot long hollow probe shafts, a six-inch slotted well point intake
section, and a drive head. Groundwater samples are collected through plastic tubing
after the well point has been.driven into the ground. A more detailed description of the

drive point sampling technique is provided in Phase III Assessment Plan.

Original plans called for sampling up to three (or more) depths at 35 locations across the
site. However, difficulties in sample collection were reportedly encountered and discrete
depth sampling was typically limited 1o no more than two samples depths. In addition,
after reviewing analytical data from the first round of sampling, it was determined that
due to the difficulties associated with sample collection, additional drive-point sampling
of groundwater would not be performed.

SCDHEC was notified of plans to discontinue collecting groundwater samples, and a
proposal was made to perform a soil gas survey. An AMS Soil Gas Probe System and
a Microtip HL-2000 photoionization detector (PID) was used to perform the survey. In
performing the survey, the prove was driven to a depth of up to three feet, and soil gas
measurements were made as the probe was slowly raised upward. Results of the survey
are provided in Figure 7.

1.4.3 Hydrologic testing

Rising head slug tests were performed by General Engineering Laboratories on wells
MW-1, MW-2, MW-4 and MW-6 according to the methods describe in Bouwer and Rice
(1976) for unconfined aquifers in order to calculate hydraulic conductivity. Prior to
performing each slug test, the static-water level was determined in each well by

measuring the depth to groundwater with an electronic water-level indicator. The wells
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were then evacuated using a centrifugal pump. During the recovery of each well, the
height of water in the well was measured by an electronic pressure transducer. Water
levels were measured and recorded at appropriate time intervals until the water level in
each well approximated the static water level measured prior to evacuation. Time-
drawdown plots of slug test data are provided in Appendix C.

1.4.4 Water-level monitoring

The site was reportedly surveyed by E.M. Seabrook, Jr., Inc. on September 2, 1991.
The survey included determining the location and elevation of monitoring wells MW-1
through MW-7. Prior to installing MW-8 and MW-9, monitoring well locations shown
on the site map were field checked and several discrepancies were identified. After
installing MW-8 and MW-9, monitoring well locations and elevations and office building
locations were resurveyed. Well elevations obtained in the resurvey showed some
inconsistencies with previous elevations (possibly attributable to repair/medification of
well casings and/or differences in reference point for each well). To minimize the
potential for similar problems in the future, a reference point was marked on each casing
prior to the resurvey. After reviewing survey data, it was decided 1o assume the
elevation previously provided for MW-5 was correct, and to adjust the other well
elevations based on resurveyed data. Measuring point elevations are shown in Table 3.

Water-level elevations were measured once during Phase II Assessment and once during
the site-wide well sampling in March 1993. Depth to water, below the reference point
marked on each well casing, was measured using an electronic water-level indicator.
Water-level elevation data are summarized in Table 3, and water-level elevations on
3/29/93 are shown in Figure 6.

1.4.5 Soil sampling and analyses

Sediment samples were collected from the banks of the creek at two locations to
determine if organic compounds in groundwater are attenuating in sediment along the
creek. The sampling sites were located downgradient of wells MW-5 and MW-7 where
organic compounds had been identified. Sampling personnel approached the sample
locations from downstream to avoid disturbing bottom sediments. Three grab samples
were collected approximately six feet apart at each of the two sampling locations to

chas/c/930618 6
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minimize bias which could result from localized variations in groundwater discharge
pathways to the creek. The three grab samples collected at each location were

composited and analyzed for priority pollutant volatile organic compounds.

Prior to installing wells MW-8 and MW-9, a soil vapor survey was performed in an
effort to delineate possible source areas for volatile organic compounds. An AMS Soil
Gas Probe system and a Microtip HL-2000 portable photoionization detector (PID) were
used to perform the survey. In performing the survey, the soil probe was driven to a
depth of up to 3 feet and soil gas measurements were made as the probe was raised
upward. Results of the soil vapor survey are shown in Figure 7.

During well drilling, soil samples were field screened using a portable photoionization
detector (PID). For monitoring wells MW-8 and MW-9, field screening was used to
select soil samples for analyses. Samples were collected from MW-8 and MW-9 at 3
and 13 feet. Soil samples were analyzed for purgeable organic compounds following
USEPA Method 8240. Results of soil-sample analyses are summarized in Table 5.

Certificates of analysis for soil and water samples are provided in Appendix D.
1.4.6 Water sampling and analyses

Surface-water samples were collected on 8/15/91 and 4/24/92 from Brickyard Creek at
locations adjacent to the upstream and downstream edges of the Burris facility as shown
on Figure 2. These samples were analyzed for priority pollutant volatile organic
compounds. Samples were collected on the ebb tide as close to the time of low tide as
possible. Sampling personnel approached the sample locations from downstream 10
avoid disturbing the bottom sediments in the sample locations. To further minimize
turbidity in the samples, the downstream sample was collected first. The surface-water
samples were collected by slowly lowering the samples bottles into the water to minimize

sample aeration.

Surface-water samples were collected ‘at the outfall from the storm-water retention pond
and the outfall from the tanker containment area. Procedures for sample collection were
in accordance with the Hydrogeologic Investigation Plan. The two outfall samples were
collected from depressions in the ground immediately downstream of each outfall.
Samples were collected directly from standing water in the depressions using a pre-

cleaned polyethylene bailer. At the time samples were collected, there was a small,
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intermittent flow in the outfall discharge pipes. The source of flow was not determined.

Three samples were collected from the water supply system at the site during the Phase
II Assessment. Methods of sample collection and results of that sampling are discussed
in the Phase II report. In response to a detection of low levels of two compounds from
the spigot in the steam-cleaner boiler room, a second sample was collected from that
location. The sample was collected prior to seven-thirty in the moming to ensure that
the sample collected had been within the on-site water supply lines and undisturbed for
at least eight hours. Prior to collection of the sampie, the volume of water contained
within this piping was calculated, and the rate of discharge for the line was determined
at the spigot using a calibrated container and a stopwatch. A sample was collected after
discharging one-half of the calculated volume of water in the line to ensure that the
sample was representative of water stored in the on-site underground piping. The
potable water sample was analyzed for priority pollutant volatile organic compounds.
Results from the steam cleaner boiler room spigot (SG-1) sampling are summarized in
Table 4 and the Certificate of Analysis for the second event is provided in Appendix D.

During Phase I, II, and the later part of Phase III, groundwater samples were collected
from site monitoring wells. Procedures for groundwater sample collected were based
on protocols recommended by the Environmental Protection Agency (EPA) and DHEC.
Techniques used for well evacuation, sample collection, and measurement of water-table
depth were designed to allow for collection of representative groundwater samples.
Prior to the evacuation of a monitoring well, the depth to groundwater in each well was
measured with an electronic water-level indicator. The volume of water standing in each
well casing was then calculated. Prior to sampling, at least three casing volumes were

evacuated from each well using a bailer attached to a new polyethylene line.

Groundwater samples were collected in a manner to minimize sample alteration or
contamination during withdrawal from the well and introduction to the sample
containers. Sampling personnel wore new, laboratory quality gloves during all
evacuation and sample collection activities, and changed gloves between each well. To
minimize the potential for altering a sample, the groundwater samples were slowly
poured directly from the bailer into the respective sample containers, which were then
sealed and placed immediately into a clean sample cooler and covered with ice packs.

chas/c/930618 8
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During Phase III, groundwater samples were also collected from temporary sampling
points using a drive point sampling device. Protocols for drive point sampling are
described above in section 2.4.2 and in the Phase III Assessment Plan.

Analyses of groundwater samples included a suite of inorganic parameters and priority
pollutant volatile organic compounds. During Phase II, samples from wells MW-1,
MW-4, MW-5, MW-6 and MW-7 were also analyzed for base neutral/acid extractable
compounds following USEPA Method 8270. Analyses for samples from MW-2 during
Phase II also included dimethylamine. Resuits of volatile organic analyses for drive-
point, water-line and stream samples are provided in Table 4. Results of volatile organic
analyses from monitoring well samples are included in Table 5. Results of analyses for
inorganic compounds are provided in Table 7. Certificates of analysis for samples
collected during Phase III are included in Appendix D.

chas/c/930618 9
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2.0 HYDROGEOLOGY
2.1 Regional/Local Hydrogeology

Park (1985) provides a description of the geology and groundwater resources in
Charleston, Berkeley, and Dorchester Counties. The following sections on regional/local

geology and hydrology are primary taken from Park (1985).
2.1.1 Geology

Geologic units from the ground surface to a depth of 2500 feet in Charleston County
consist of unconsolidated to partially indurated sedimentary deposits ranging in age from
Quaternary (recent) to late Cretaceous. A Cross section from Reesesville to Mt. Pleasant
(Figure 3) is used to illustrate the general stratigraphic framework below the site. A
summarized description of the Quaternary through Tertiary units is provided in Table
1, and a general description of deposits in the first 300 feet below ground surface is

provided below.

Surficial deposits are generally described as light colored, fine-to medium-grain sand,
shelly sand, shell beds, and varicolored clays. Deposition of shallow sediment is
generally thought to have occurred during a period of glacially controlled rises and falls
of sea level. The Pamlico formation reportedly occurs at elevations between 0 and 25
feet above mean sea level (msl). This formation is described as consisting (from the top
down) of green, glauconitic sand, undifferentiated sand, and up to several feet of a basal
Pleistocene shell unit. Surficial deposits are underlain by the Cooper Formation, which

occurs at approximately 0 to -20 feet below msl in the vicinity of the site.

The Cooper Formation is generally described as a pale-green or yellow-gray, clayey to
sandy, fine-grain phosphatic, limestone. The Ashley member is the upper unit of the
Cooper Formation and is generally described as a phosphatic, muddy, calcareous, sand.
The upper surface of the Cooper Formation has a relief of 15 to more than 50 feet.
Overall thickness of the Cooper Formation ranges from 260-280 feet in the vicinity of
the site. The Cooper is underlain by the Santee Limestone, which occurs at
approximately 250 to 300 feet below mean sea level in the vicinity of the site.

chas/c/930618 10
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The Santee Limestone is generally described as a gray, fossiliferous, locally phosphatic,
limestone. Two stratigraphic Members are recognized within the Santee Limestone: the
Cross and Moultrie Members. The Cross Member is the upper unit and is described as
a brachiopod-bivalve, muddy limestone. The underlying Moultrie Member is described
as a mold and cast limestone (biosparite) and a bryozoan shell hash. The Santee
limestone is approximately 40 to 60 feet thick in the vicinity of the site with the base
occurring at an elevation between 300 and 350 feet below msl.

2.1.2 Groundwater hydrology

Shallow water-bearing units in Charleston County typically consists of discontinuous
layers of sand, clay, and localized shell beds and limestone. Groundwater typically
occurs under water-table conditions with recharge primarily supplied by rainfall. Water
movement is generally controlled by gravity drainage from topographically high to
topographically low areas. Depth to groundwater ranges from 0 - 15 feet below land
surface and generally corresponds to vanations in topography. Fluctuations in the water
table may range from 1 - 6 feet annually and are primarily anributed to rainfall.
Transmissivities are typically low due to limited thickness and presence of fine-grain
sediment. Specific capacities are low with values commonly less than 4 gpm/ft. Yield
from shallow wells may range from less than 1 gallon per minute (gpm) to 200 gpm.
Shallow water-bearing units are underlain by the Cooper Formation, which inhibits the
downward movement of groundwater.  Natural seepage to surface water and
evapotransporation are the principal means of shallow groundwater discharge. Water
extracted by wells accounts for only a small portion of water loss.

A broad range of water quality is found in shallow groundwater. Predominant cation-
anion pairs are sodium-chloride or caicium-bicarbonate. Sodium-chloride type water
occurs in nearly all of Charleston County and is most commonly encountered in wells
less than 25 feet deep. Higher concentrations of sodium and chloride occur in
groundwater in proximity to saline. surface water. Calcium bicarbonate water is
commonly found in shallow wells in Charleston County, particularly those screened in
shelly beds of the Pamlico Formation. Alkalinities less than 150 milligrams per liter
(mg/1) and neutral Ph values are common for shallow groundwater. Hardness varies
greatly with sodium-chloride water less than 60 mg/l and calcium-bicarbonate water

exceeding 120 mg/l. Total iron concentrations commonly exceed 300 mg/l and locally
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exceed 30,000 mg/l.

The Cooper Formation is a fine granular, sandy, limestone that produces little or no
water and acts as a confining unit that creates artesian conditions in the underlying
Santee Limestone. Only a few feet of the material is needed to effectively retard vertical
movement of groundwater. The Cooper Formation occurs at approximately 0 to -20 feet
msl and is approximately 250 to 300 feet thick in the vicinity of the site.

Water-quality data for the Cooper Formation is limited due to the impermeable nature
of the unit. Wells having casings less than 100 feet are generally thought to be open,
in part, to the Cooper. Water from those wells have chloride concentrations ranging
from 0.4 - 7 mg/l and alkalinities of 80 to 120 mg/l. Total hardness (as calcium
carbonate) is greater than 60 mg/l and total dissolved solids are less than 200 mg/l.
Total iron concentrations range from 28 to 3,000 mg/1.

2.2 Topography and Drainage

The facility is located in the southern part of North Charleston approximately 1 mile
southwest of I-26 and 1 mile northwest of the Ashley River (Figure 1). The topography
of the site generally slopes from east to west (or northwest) from approximately 15 feet
above mean sea level (msl) along Industrial Avenue to 5 feet above msl along Brickyard
Creek. The property is bound to the west by Brickyard Creek, and a small intermittent
creek/lowland is present in the northern portion of the property. Brickvard Creek drains
southward into the Ashley River. The Ashley River and Cooper River join at the
southern tip of Charleston. Brickyard Creek is tidally influenced: and, although the
facility is located in the upper reaches of the creek, water level in the creek appears to
fluctuate several feet. Water quality samples collected near the end of the falling tide
had chloride levels of 25 to 32 parts per million (ppm) and total dissolved solids of 259 -
267 ppm.

chas/c/930618 12
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2.3  Surface-Water and Groundwater Use Considerations

A search was performed to identify surface water and groundwater users with a 1 mile
radius of the site. The search included contacting federal, state and local officials to
obtain information regarding permitted uses and availability of public-water supplies.
Agencies contacted included the following: SCDHEC, Columbia and Charleston
Offices; USGS - Water Resources Division, Columbia; the South Carolina Water
Resources Division, Charleston and Columbia; and the Charleston Commissioner of
Public Works Office. An inventory, based on information from these agencies, of wells
in the site vicinity is included in Appendix A.

No withdrawals from Brickyard Creek were identified. Brickyard Creek is a class SB
tidal-saltwater stream. Given the saltwater influence, the potential is low for future use
of Brickyard Creek for drinking water.

Sediment above the Cooper Formation in the vicinity of the site is relatively thin and has
a limited capacity to product water. Inventories of groundwater use indicate that shallow
groundwater in sediment above the Cooper in the vicinity of the site has not been used
as a source of drinking water. Records show some limited, past use, of groundwater
from below the Cooper Formation within 1 mile of the site. However, publicly supplied
water is now available in the area; and, there are no known groundwater users within

1 mile of the site.
2.4 Site Geology

Literature on local/regional geology indicate that near-surface geologic material in the
area of the site consist of fine-to medium-grain sand, shelly sand, and varicolored clays.
The surficial deposits are underlain by the Cooper Formation, which reportedly occurs
at approximately 0 to -20 feet below mean sea level (Park, 1985). As shown in cross-
sections A-A" and B-B’ (Figures 4 and 5) and described in borings logs in Appendix B,
geologic material below the site is consistent with the description provided by Park. The
three following geologic units are recognized below the site.

Unit 1: The first geologic unit encountered below the site typically consists of a

fine-to medium-grain, moderately sorted clayey, quartz sand. Sand content reportedly
ranges from approximately 60% to 80%. Clay is present as interstitial material and as
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distinct clay laminations and beds. In MW-8 and MW-9, a fossil-rich bed (coquina),
with variable amounts of silt and clay, was encountered at the base of Unit 1. The depth
to the base of Unit 1 ranges from 8.5 feet in MW-7 10 17.5 feet in MW-2. In the area
between and around MW-5 and MW-6, up to 8 feet of fill materials is present at or near
the surface. Fill material reportedly includes concrete, construction debris, and crushed

drums.

Unit 2: A blue to gray, fossiliferous, silty clay was encountered below the relatively
sandy deposits of Unit 1. Clay content of this unit reportedly reaches 80%. In MW-9,
the first 6 inches of Unit 2 consisted of a massive, dense, dark gray, clay (the boring
was terminated in this clay). In monitoring wells MW-5, 6, and 7, which fully
penetrated this unit, Unit 2 ranged in thickness from 3.5 to 8.5 feet.

Unit 3: The Cooper Formation (Unit 3) underlies Unit 2 below the site. Samples
from Unit 3 are described as consisting of 70% olive gray clay and 30% very fine-grain
sand. Unit 3 was encountered at depths ranging from 15.5 to 23 feet in MW-5, 6 and

7. This corresponds to elevations of approximately 11 to 15 feet below sea level.
2.5 Site Hydrology
2.5.1 Water-level elevations

Water-level elevations were measured on 8/15/91 and 3/29/93. Data for these
monitoring events are presented in Table 3. Because their is some uncertainty regarding
the 8/15/91 measurements, data from 3/29/93 was used to construct a water-level
elevation map (Figure 6). This map shows water-level elevations generally decreasing
from above 10 feet msl in the central portion of the site to below 6 feet msl near
Brickyard Creek. This configuration is consistent with land surface topography. Water-
table gradient, between the 6-and 10-foot contours, is approximately 0.02 fi/ft.

Water-level elevation in MW-5 is lower than expected given the general site topography.
During installation of the borehole for MW-5, an extensive thickness of concrete was
encountered. A backhoe was reportedly used to dig through the concrete. Drilling
resumed after the concrete had been fully penetrated (approximately 7-9 feet below land
surface). Because water level in this well is approximately at the depth of backhoe

excavation, it is possible that the water level is indicative of conditions within the area
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that was excavated, and may not be indicative of conditions beyond the excavation.

Less than one foot of difference was measured berween depths of water during the
8/15/91 and 3/29/93 monitoring events. This may indicate that wide fluctuation in water
table elevations are not common below the site; or, it may simply be a coincidence that
water levels were similar during the two events.

2.5.2 Hydrologic Testing

Data from rising-head slug tests performed on wells MW-1, MW-2, MW-3, and MW-4
were reduced and analyzed by General Engineering Labs (GEL, 1991C). AQTESOLV™
software was used for data processing and presentation. Copies of time-drawdown plots
are included in Appendix C, and results of data processing are summarized in Table 2.
Hydraulic conductivities from the four tested wells ranged from 1.5 x 103
centimeters/second (cm/s) t0 9.3 x 10 cm/s. These values are within the range typical
for clean to silty sand. The relatively low value for MW-6 (1.5 x 107 cm/s) is expected
given the limited thickness of Unit 1 (silty sand) in that well.
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3.0 SOIL AND WATER ANALYTICAL RESULTS
3.1 Creek-Sediment and Water Samples

Only methylene chloride was detected in analyses of creek-sediment samples (Table 4).
Because methylene chloride was detected in the lab blanks, there is some question to
whether methylene chloride was actually present in the samples. Methylene chloride is
not a prominent constituent found in groundwater below the site; and, it was reported
in the upstream and downstream samples. As such, analytical results are interpreted to
indicate that creek sediment do not contain detectable levels of organic compounds
characteristically found in groundwater below the site.

As with sediment samples, methylene chloride was the only volatile organic compound
detected in samples of creek water. Methylene chloride was only detected in the first
set of samples, and it was found in lab blanks during sample analysis. Given results
from the two sampling events, data are interpreted to indicate that creek water does not
contain detectable levels of volatile organic compounds.

3.2 Rainwater Containment Samples

Analysis of the first round of samples collected from rainwater containment area Number
2 showed 1,1,1 trichloroethane and tetrachloroethylene just above detection limits (14.40
ug/l and 3.72 ug/l, respectively). As follow up to detection of these compounds, an
additional sample will be collected. Sampling will be performed following a rainfall
event greater than 0.1 inches and at least 72 hours prior to the most recent rainfall.
Approximately half of the water in the containment area will be allowed to drain before
the sample is collected. Sample analysis will be for purgeable organics following
USEPA Method 624.
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3.3 Water-Line Samples

The first round of samples collected from water lines at three locations around the
facility showed the presence of five volatile organics (chloroform,
dichlorobromomethane, methylene chloride, 1,2 dichlorobenzene and tetrachloroethene)
at concentrations below drinking-water standards. Two of the compounds (chloroform
and dichlorobromomethane) are commonly produced during chlorination of drinking
water. Methylene chloride was detected in lab blanks. Therefore, detection of these
three compounds was not considered to be associated with compounds present below the
site. The two other compounds, tetrachloroethene and 1,2 dichlorobenzene, were not
detected in lab blanks and were identified in some groundwater samples. To better
characterize quality in water lines at the site, a second round of samples was collected
from the sampling point that yielded detections of tetrachloroethene and 1,2
dichlorobenzene. Results of that sampling did not yield detectable levels of either
parameter (Table 4).

3.4 Soil Vapor Survey

Results of the soil vapor survey are shown in Figure 7. This map shows the highest
values encountered from the maximum depth the probe was driven, and from a depth
approximately 0.5 to 1.5 below land surface. At several locations, vapor concentrations
were highest at the total depth investigated and deceased upward. For these locations,
only the highest value attained is shown in Figure 7. Soil vapor concentrations greater
than 100 ppm were encountered in the former solvent storage area and in the area of
likely runoff from fire fighting activity. The approximate limits of these areas is
illustrated by the 100 ppm contour lines on Figure 7. A values of 45.5 ppm obtained
for the vapor point just west of the current solvent storage area, and the highest reading
encountered in the area of MW-7 was 13 ppm. Given the elevated soil vapor readings
in the former solvent storage and the area of possible fire fighting runoff, two additional
monitoring wells (MW-8 and MW-9). were installed to assess soil and groundwater
quality in these areas.
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3.5 Soil Boring Samples

Monitoring wells MW-8 and MW-9 were installed in areas thought to represent potential
sources for organic compounds. During installation, two soil samples were collected
from each boring - one from the unsaturated zone and one from the base of Unit 1.
Results of soil sample analyses (Table 5) showed detection of compounds similar to those
detected in groundwater; however, soil samples contained much lower concentrations
than groundwater samples. In addition, soil samples taken above the water table showed
lower concentrations than those taken below the water table. Soil analytical results are
thought to indicate that volatile organics are not typically present in high concentrations
in the unsaturated zone, and that little of the organic compounds are bound in the soil

matrix.
3.6 Groundwater Samples

Groundwater analytical results are presented in Tables 3, 4, 6, and 7, and cenificates
of analyses for Phase III sampling are provided in Appendix D. Generally, compounds
identified in groundwater have relatively high Henry's Constants (tend to volatilize) and
have low to moderate solubilities in water (Montgomery, 1991). The bulk of the
compounds can be characterized as aromatic hydrocarbons (e.g., toluene, ethylbenzene,
and xylenes), chlorinated ethenes (e.g., cis-1,2 dichloroethene and trichloroethene), or

chlorinated benzenes (e.g., chlorobenzene, and 1,2 dichlorobenzene).

The distribution of total volatile organic compounds in groundwater is shown in Figure
8. This map shows that total volatile concentrations in MW-7 and MW-9 are higher
than encountered in other portions of the site. In MW-7, cis-1,2 dichloroethene, vinyl
chloride, and 1,1 dichloroethane are the primary compounds present (Table 6). In MW-
9, toluene and xylenes were present in the highest concentrations; however,
ethylbenzene, chlorobenzene, cis-1,2 dichloroethene, and trichloroethene were also
present in concentrations above 100 'r'nicrograms per liter (ug/l). There was a notable
increase in total volatiles concentration in MW-7. This is primarily because cis-1,2
dichloroethene was included in the 3/93 analyses and not included in the 8/91 analysis.

Data from other wells show little change in total concentration of volatile compounds.
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4.0 REMEDIAL ACTION PLANS
4.1 Summary of Site Conditions

The site is underlain by a regionally extensive confining layer (Cooper Formation) that
is generally recognized as providing a barrier 1o the downward movement of
groundwater. Approximately 4 to 10 feet of a saturated, fine-medium, silty sand is
present above the confining bed. Groundwater flow in the silty sand is from east to west
below the site with groundwater discharge likely occurring to the creek at the western
site boundary. Analyses of creek-sediment and water samples did not show detectable
levels of the organic compounds found in groundwater below the site. Generally,
organic compounds found in groundwater are relatively volatile and have low water
solubilities. No free-phase material was encountered. However, two areas were
identified as having higher concentrations than generally encountered below the site.

4.2 Proposed Remedial Actions

Based on site hydrogeologic conditions and analytical data, air sparging combined with
soil vapor extraction is the proposed approach for site remediation. Air sparging
provides an insitu means of stripping volatile organic compounds from groundwater.
Stripping is accomplished by bubbling air into the base of a target zone. Volatile
compounds are removed by rising air bubbles and transported to the unsaturated zone.
Removal of volatiles from the unsaturated zone is facilitated by use of a vapor extraction
system. In addition to physical removal of volatiles, oxygen supplied by sparging
enhances biologic degradation of compounds susceptible to aerobic microbes. Air
sparging/vapor extraction (ASVE) systems are rapidly developing as technically superior
and cost effective methods for remediation of groundwater containing volatile organic
compounds (Peterson, et.al, 1993).

Remediation of the Charleston site will be focused around MW-7 and MW-9 to reduce
concentrations in areas showing the highest levels of volatile organics in groundwater.
A phased approach will be used to implement remediation. Initially, a portable ASVE
system will be installed and operated in the vicinity of MW-7 (Area I, Figure 9). After
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reducing volatile concentrations in Area I, the system will be moved to the vicinity of
MW-9 (Area 2). Groundwater quality will be monitored in Area 1 after the system is

moved. If concentrations increase in Area 1, the system will be returned after

concentrations in Area 2 are reduced.

The phased approach has several advantages. First system operation in Area 1 will
serve as a site test of the ASVE technology. After reviewing data from initial operation,
modifications can be made, if needed, 1o improve the system prior to moving to Area
2. Second, preliminary review of data from AS and VE systems indicates that pulsed
or intermittent system operation may result in more effective and efficient remediation.
Finally, installing a single portable system is a cost effective means of remediation given
the site hydrogeology and distribution of volatile organics at this site.

4.3 System Components
4.3.1 Sparge points

Air will be delivered to the base of Unit 1 through use of sparge points. Each sparge
point will consist of a ¥z to 1-inch bubbling point attached to a ' to 1-inch air supply
line. Bubbling points will be installed in boreholes with a nominal 1-inch diameter.
Sand may be installed around bubbling points, and the annular space around the air
supply line will be filled with bentonite. Air flow to each point will be controlled by a

valve or air control module. Typical sparge point construction is shown in Figure 10.

The radius of influence for each sparge point is estimated to be 10 feet. Accordingly,
sparge points will be installed at a spacing of 15 feet. This should provide 5 feet of
overlap between points. Location of proposed sparge points and predicted areas of
influence are shown in Figure 9.

4.3.2 Vacuum trench
Due to the shallow water-table depth, vacuum trenches will be used to remove vapors
from the unsaturated zone. Trenches will be excavated to approximately 1 to 2 feet

above the water table. Gravel (or filter sand) will be placed in the trench, and slotted
PVC pipe will be placed on the gravel. The slotted pipe will be covered by gravel, and
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a fine sand or geotextile fabric will be placed above the gravel. The trench will then be
partially filled with excavated soil. A clay-rich layer will be placed near the surface to
minimize the potential for infiltration of rainwater. Piping from the trench will be
connected to the vapor extraction blower with 2-inch PVC pipe. The extraction trench
in Area 1 will be approximately 60-feet long and will be installed between the 2 sparge
point rows (Figure 11).

4.3.3 System layout and design

Proposed layout of remediation systems for Area 1 and Area 2 is shown in Figure 11.
A single, portable ASVE system will be used for both areas. Area 1 will have two
sparge rows, with each row having 4 sparge points installed 10 feet apart. Sparge rows
will be approximately 30 feet apart, and the vapor extraction trench will be installed
midway between the sparge rows. Design and layout for Area 2 is tentatively based on
assumptions used to design the Area 1 remediation program. Data from operation in
Area 1 will be evaluated prior to final design of components for Area 2.

The ASVE system will include air sparging and vacuum extraction components. Air
sparging equipment typically includes a compressor or positive displacement blower, a
prefilter, air bleed and pressure relief valves, pressure and temperature gauges, and a
system control unit. The air sparge system will be designed to deliver 10 to 50 cubic
feet per minute (cfm) of air at a pressure of 5 - 15 pounds per square inch (psi). Vapor
extraction equipment typically includes a demister, air bleed and pressure relief valves,
a vacuum extraction blower, sample port, and an air discharge tower. The vapor
extraction system will be designed to recover 20 - 70 cfm at a vacuum of 15 - 90 inches
of water. A typical ASVE system schematic is shown in Figure 12.

4.4 Mass Removal Calculations

As part of system design, calculations were made to estimate mass removal rates. The
first step in the calculation was to estimate the total mass of volatile organic compounds
within the system area of influence. This was accomplished by multiplying the area of
influence times the saturated thickness of Unit 1 in MW-7 and MW-9 times the estimated
porosity times the average concentration of total volatiles for that area (Table 8). The
total mass of volatiles was then multiplied by the percent weight of each individual
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compound for the March 1993 sampling. These values represent the mass of each

compound within the system area of influence.

Removal rates are anticipated to change through time with the most rapid removal
occurring in the first three months and removal rates decreasing thereafter. For
calculation purposes, the following mass removal assumptions were made:

Months from Mass % Removed
Start Up During Period
0-3 35%
3-6 25%
6-12 15%

To estimate daily removal rates, the total mass was multiplied by the percent removal
for each period, and the resulting mass was divided by the days in that period. Results
of removal rate calculations are presented in Table 8.

4.5 System Installation Schedule

Implementation of corrective action will being upon receiving approval of this plan. The
first step in implementation will be to submit applications for an underground injection
control permit and a variance from air permitting requirements. After receiving the
required permits, quotes for system construction and installation will be obtained. The
sparge points, vacuum trench, and piping will be installed and prepared for system
delivery. Upon receipt, the system will be installed and balanced. Planned start and
completion timeframes for system installation are outlined in Table 9. Schedules for
monitoring and reporting during the first phase of remediation are discussed below in
Section 5.0.
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5.0 CORRECTIVE ACTION MONITORING AND REPORTING
5.1 Monitoring

Before the corrective-action system is started, another round of water-quality samples
will be collected from monitoring wells MW-1, 6, and 7. After completing installation
and balancing of the remediation system, water-level elevations and vacuum pressures
will be monitored weekly for the first four weeks, then monthly for the next three
months.  Subsequently, water levels will be monitored on a quarterly basis.
Groundwater samples will be collected from wells MW-1, 6, and 7 quarterly. Samples
will also be collected from wells MW-3, 4, 5, 8 and 9 every other quarter. Analyses
of monitoring-well samples for the first and third quarters will be for halogenated
volatile organic compounds (USEPA Method 8010) and for the second and fourth
quarters will be for purgeable volatile organic compounds (USEPA Method 8240). Field
measurements will also be made for dissolved oxygen. Air quality from the vapor
extraction system will be monitored ona monthly basis. Air samples will be tested for

total ionizable volatile organics and for CO”.
5.2 Reporting

After completing system installation, balancing,and the first month of operation; a start-
up report will be submitted. Subsequently, results of monitoring will be submitted each
quarter. After completing one year of remediation, a report will be submired that
summarizes the first vear of operation and monitoring data, discusses the effectiveness
of the remediation program, describes any proposed system modifications, and outlines

activity for moving the remediation efforts to Area 2.
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TABLE 2. HYDROLOGIC TESTING RESULTS SUMMARY
BURRIS CHEMICAL, INC.
CHARLESTON, SC

WELL
NUMBER HYDRAULIC CONDUCTIVITY
(fvd) (fYsec) (em/s)
MW-—1 2.64E+01 3.06E-04  9.33E-03
MW-2 1.68E+01 1.95E-04  5.95E-03
MW-4 2.34E+01 271E-04  8.27E-03
MW—6 4.30E+00 498E-05  1.52E-03

Data taken from 10/31/91 Assessment Report by General Engineering Laboratories

chas\q\9306182
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TABLE 4. ANALYTICAL RESULTS

DRIVE-POQINT, CREEK, AND WATER-LINE SAMPLES

BURRIS CHEMICAL, INC.

CHARLESTON, S.C.

GS—1 GS-4 GS-6 GS-7 GS-8 GS-13 GS-14

TRICHLOROETHANE (1.1 - <20 U <100 U <500 U <100 U <500 U 202 <200 U
TETRACHLOROETHANE 1.122- <20 U <100 U <500 U <100 U <500 U <200 U <200 U
TRICHLOROETHANE 1.12~- <20 U <100 U <500 U <100 U <500 U <200 U <200 U
DICHLOROETHANE 1.1 - <20 U <100 U <500 U 195 56.0 0.2 <200 U
DICHLOROETHENE 1.1- <20 U <100 U <500 U <100 U <500 U 2.47 <200 U
DICHILOROBENZENE 12 <20 U <100 U 2930 658 1.070.0 <200 U <200 U
DICHLOROETHANE 1.2~ <20 U <100 U <500 U <100 U <500 U <200 U <200 U
DICHLOROPROPANE 12 <20 U <100 U <500 U <100 U <500 U <200 U <200 U
DICHLOROETHENE, 12-TRANS~ <20 U <100 U <500 U <100 U <500 U <200 U <200 U
DICHLOROBENZENE 13 <20 U <100 U <500 U <100 U <500 U <200 U <200 U
DICHLOROBENZENE 1.4 <20 U <100 U 563 45.1 138.0 <2.00 U <200 U
CHLOROETHYLVINYL ETHER, 2- <20 U <100 U <500 U <100 U <500 U <2.00 U <200 U
ACROLEIN <200 U ‘<100 U <500 U <100 U <500 U <200 U <2000 U
ACRYLONITRILE <200 U <100 U <500 U <00 U <500 U <200 U <2000 U
BENZENE <20 U <100 U 3820 26.1 <500 U 274 <200 U
BROMOFORM <0 U <100 U <500 U <100 U <500 U <200 U <200 U
CARBON TETRACHLORIDE <20 U <100 U <500 U <100 U <500 U <200 U <200 U
CHLOROBENZENE <20 U <100 U <500 U 61.8 1.050.0 <2,00 U <200 U
CHLORODIBROMOMETHANE <20 U <100 U <500 U <100 U <500 U <2.00 U <200 U
CHLOROETHANE <20 U <100 U <500 U <100 U 504.0 <200 U <200 U
CHLOROFORM <20 U <100 U <500 U <100 U <500 U <200 U <200 U
DICHLORCBROMOMETHANE <20 U <100 U <500 U <00 U <500 U <2.00 U <200 U
DICHLORODIFLUOROMETHANE <20 U <100 U <500 U <100 U <500 U <2.00 U <00 U
ETHYLBENZENE <20 U <100 U 9340 <100 U <500 U <200 U 2.180.0
METHYL BROMIDE <20 U <100 U <500 U <100 U <500 U <2.00 U <200 U
METHYL CHLORIDE <20 U <100 U <500 U <100 U <500 U <200 U <200 U
METHYLENE CHLORIDE <20 U 210B 127.0 183 89.0 <2.00 U 5940 B i
TETRACHLOROETHENE <0 U <00 U 1370 <100 U <500 U 84.1 <200 U
TOLUENE <20 U <100 U 713 <100 U <500 U <200 U 3Nno
TRICHLOROETHENE <0 U <100 U 766.0 832 <500 U 76.5 <200 U
TRICHLOROFLUOROMETHANE <0 U 111 <500 U <100 U <500 U <200 U <200 U
VINYL CHLORIDE <20 U <100 U 1650 <100 U 157.0 941.0 <200 U
DICHLOROPROPENE CIS~13~ <20 U <100 U <500 U <100 U <500 U <200 U <200 U
DICHLOROPROPENE TRANS=13- <20 U <100 U <500 U <100 U <500 U <2.00 U <200 U
TOTAL VOLATILES Q 324 29338 3198 3064 1173.69 3145
All values are ug/! (ppb).
U - Compound not detected.
NA - Compound not analyzed.
B - Compound detected in analytical blank.
chas\q\9306184 Table 4 Page 1 of 4 08-Jun-g¢
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TABLE 4. ANALYTICAL RESULTS
DRIVE-POINT, CREEK, AND WATER~LINE SAMPLES
BURRIS CHEMICAL, INC.
CHARLESTON, S.C.

GS-15 GS-16 GS-17 GS-18.8 GS-18.12 GS—~18.22 GsS-19

TRICHLOROETHANE 1.1.1 - <500 U <200 U <200 U NA NA NA <500 U
TETRACHLOROETHANE 1.1.2.2- <500 U <200 U <200 U NA NA NA <500 U
TRICHLOROETHANE 1,12~ <500 U <200 U <200 U NA NA NA <500 U
DICHLOROETHANE 1.1 - <500 U <200 U <200 U NA NA NA <500 U
DICHLOROETHENE 1.1— <500 U <200 U <200 U NA NA NA <500 U
DICHLOROBENZENE 1.2 <500 U <200 U <200 U <100 U <100 U <1.00 U <500 U
DICHLOROETHANE 1.2~ <300 U <200 U <200 U NA NA NA <500 U
DICHLOROPROPANE 1.2 <500 U <200 U <200 U NA NA NA <300 U
DICHLOROETHENE. 1.2-TRANS~ <500 U <200 U <200 U NA NA NA <509 U
DICHLOROBENZENE 1.3 <500 U <200 U <200 U <1.00 U <1.00 U <100 U <500 U
DICHLOROBENZENE 1.4 <500 U <200 U <200 U NA NA NA <500 U
CHLOROETHYLVINYL ETHER. 2~ <500 U <200 U <2.00 U NA NA NA <500 U |
ACROLEIN <500 U <200 U <200 U NA NA NA <500 U |
ACRYLONTTRILE <500 U <200 U <200 U NA NA NA <s00 U |
BENZENE <300 U <200 U <200 U <1.00 U <1.00 U <1.00 U <500 U
BROMOFORM <500 U <200 U <200 U NA NA NA <500 U
CARBON TETRACHLORIDE <500 U <200 U <200 U NA NA NA <500 U |
CHLOROBENZENE <500 U <200 U <200 U <1.00 U <100 U <1.00 U <500 U
CHLORODIBROMOMETHANE <500 U <200 U <200 U NA NA NA <500 U
CHLOROETHANE <500 U <200 U <200 U NA NA NA <500 U
CHLOROFORM <300 U <200 U <200 U NA NA NA <500 U
DICHLOROBROMOMETHANE <500 U <200 U <200 U NA NA NA <500 U
DICHLORODIFLUOROMETHANE <500 U <200 U <200 U NA NA NA <500 U
ETHYLBENZENE 942.0 <200 U <200 U 258.0 275.0 <1.00 U <500 U
METHYL BROMIDE <500 U <200 U <200 U NA NA NA <500 U |
METHYL CHLORIDE <500 U <200 U <200 U NA NA NA <500 U |
METHYLENE CHLORIDE 1100 B 539 2070 B Na NA NA 1260 B |
TETRACHLOROETHENE <500 U <200 U <2.00 U <1.00 U <1.00 U <1.00 U <500 U |
TOLUENE <500 U <200 U <200 U <1.00 U <100 U <100 U <500 U |
TRICHLOROETHENE 743 <200 U <200 U NA NA NA 2960
TRICHLOROFLUOROMETHANE <500 U <200 U <200 U NA NA NA <500 U
VINYL CHLORIDE <500 U <200 U <200 U NA NA NA <500 U
DICHLOROPROPENE CIS—1.3~ <500 U <200 U <200 U <1.00 U <100 U <100 U <5090 U
DICHLOROPROPENE TRANS—1 3~ <500 U <200 U <200 U NA NA NA <500 U
TOTAL VOLATILES 11263 539 207 2358 275 0 422

All values are ug/l (ppb).

U - Compound not detected.

NA - Compound not analyzed.

B - Compound detected in analytical blank. .

chas\q\g306184 Table 4 Page 2 of 4 09-Jun-9-
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TABLE 4. ANALYTICAL RESULTS

DRIVE-POINT, CREEK, AND WATER-LINE SAMPLES

BURRIS CHEMICAL, INC.

CHARLESTON, S.C.

GS-20 GS-22 GS-23

TRICHLOROETHANE 1.1.1— <200 U <200 U <200 U
TETRACHLOROETHANE 1.12.2- <2.00 U <200 U <200 U
TRICHLOROETHANE 1.12- <200 U <200 U <200 U
DICHLOROETHANE 1.1~ <200 U <200 U <200 U
DICHLOROETHENE 1.1~ <200 U <200 U <200 U
DICHLOROBENZENE 12 <200 U <200 U <200 U
DICHLOROETHANE 12— <2.00 U <200 U <200 U
DICHLOROPROPANE 1.2 <2.00 U <2.00 U <200 U
DICHLOROETHENE. 12-TRANS— <200 U <200 U <200 U
DICHLOROBENZENE 1.3 ! <200 U <200 U <200 U
DICHLOROBENZENE 1.4 : <2.00 U <200 U <200 U
CHLOROETHYLVINYL ETHER.2- | <2.00 U <200 U <00 U
ACROLEDN i <200 U <200 U <200 U
ACRYLONTTRILE ‘ <200 U <200 U <200 U
BENZENE 2 <200 U <200 U <200 U
BROMOFORM | <200 U <2.00 U <2.00 U
CARBON TETRACHLORIDE ! <200 U <200 U <200 U
CHLOROBENZENE ! <2.00 U <200 U <200 U
CHLORODIBROMOMETHANE <200 U <200 U <200 U
CHLOROETHANE <2.00 U <2.00 U <100 U
CHLORCFORM <200 U <200 U <200 U
DICHLOROBROMOMETHANE ! <2.00 U <2.00 U <2.00 U
DICHLORODIFLUORGMETHANE <200 U <2.00 U <200 U
ETHYLBENZENE <2.00 U <2.00 U <200 U
METHYL BROMIDE <200 U <200 U <200 U
METHYL CHLORIDE <2.00 U <2.00 U <200 U
METHYLENE CHLORIDE | <200 U 229 B <200 U
TETRACHLOROETHENE ! <2.00 U <200 U <200 U
TOLUENE <200 U <200 U <200 U
TRICHLOROETHENE ! <200 U <200 U <200 U
TRICHLOROFLUOROMETHANE | <2.00 U <2.00 U <200 U
VINYL CHLORIDE | <200 U <200 U <200 U
DICHLOROPROPENE CIS—13~ ‘ <200 U <200 U <200 U
DICHLOROPROPENE TRANS—-13- | <200 U <200 U <200 U
TOTAL VOLATILES I 0 229 0

All values are ug/ (ppb).

U — Compound not detected.
NA - Compound not analyzed.
B — Compound detected in analytical blank.

chas\q\9306184
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TABLE 4. ANALYTICAL RESULTS

DRIVE-POINT, CREEK, AND WATER~LINE SAMPLES

BURRIS CHEMICAL. INC.
CHARLESTON, S.C.

Down-
Upstream stream  Upstream Water Downstream Water Water Line (SG—~1)
Soil Sail &/15/91 4/24/92 8/15/91 424/92 6&7/91 424192
TRICHLOROETHANE 1.1.1~ <200 U <204 U <200 U <2.00 U <200 U <2.00 U <0S U <200 U
TETRACHLOROETHANE 1,122~ <00 U <204 U ) <200 U <2.00 U <200 U <2.00 U <05 U <200 U
TRICHLOROETHANE .12~ <200 U <204 U <200 U <200 U <100 U <200 U <0S U <200 U
DICHLOROETHANE 1.l - <200 U <204 U <200 U <2.00 U <200 U <200 U <0S U <200 U
DICHLOROETHENE 1.1~ <200 U <204 U <200 U <2.00 U <200 U <00 U <05 U <200 U
DICHLOROBENZENE 1.2 <200 U <204 U <200 U <2.00 U <200 U <200 U Q873 U <200 U
DICHLOROETHANE 1.2~ <200 U <204 U <200 U <2.00 U <200 U <2.00 U <05 U <200 U
DICHLOROPROPANE 1.2 <200 U <204 U <200 U <200 U <200 U <200 U <05 U <200 U
DICHLOROETHENE. 1.2-TRANS~ <200 U <204 U <200 U <200 U <200 U <200 U <0S U <200 U
DICHLOROBENZENE 1.3 <200 U <204 U <200 U <2.00 U <2.00 U <200 U <05 U <200 U
DICHLOROBENZENE 1.4 <20.0 U <204 U <200 U <200 U <200 U <2.00 U <05 U <20 U
CHLOROETHYLVINYL ETIHER., 2- l <200 U <204 U <200 U <200 U <200 U <200 U <10 U <200 U
ACROLEIN , NA u <0 U NA <o U NA <0 U Na
| ACRYLONITRILE | NA u <0 U NA <0 U NA <oU N
| BENZENE <200 U <204 U <200 U <2.00 U <2.00 U <2.00 U <05 U <00 U
i BROMOFORM <200 U <204 U <200 U <2.00 U <200 U <00 U <05 U <200 U
]CA.RBONTEHIACHLORXDE 3} <20.0 U <204 U <2.00 U <200 U <200 U <00 U <05 U <200 U
CHLOROBENZENE <200 U <204 U <200 U <200 U <20 U <00 U <0S U <200 U
CHLORODIBROMOMETHANE <200 U <204 U <200 U <200 U <200 U <200 U <05 U <200 U
CHLOROETHANE | <200 U <204 U <2.00 U <2.06 U <200 U <200 U <05 U <200 U
CHLOROFORM <200 U <204 U <200 U <2.00 U <2.00 U <200 U 18.83 13.00
DICHLOROBROMOMETHANE <200 U <204 U <200 U <2.00 U <200 U <200 U 1.64 <200 U
DICHLORODIFLUOROMETHANE ‘ <4.00 U <408 U <00 U <2.00 U <200 U <2.00 U <05 U <200 U
ETHYLEENZENE i <200 U <204 U <200 U <2.00 U <100 U <00 U <05 U <200 U
METHYL BROMIDE <200 U <204 U <22.00 U <2.00 U <200 U <2.00 U <0S U <200 U
METHYL CHLORIDE <200 U <204 U <200 U <200 U <200 U <2.00 U <0S U <200 U
: METHYLENE CHLORIDE l 60 B 33.7 B 158 <200 U 717 8 <200 U 151 <200 U
| TETRACHLOROETHENE ! <00 U <204 U <200 U <200 U <200 U <200 U 129 <200 U
! TOLUENE ! <00 U <204 U <200 U <200 U <200 U <200 U <05 U <200 U
.'TRXC!-H.OROEI‘HEN’E | <200 U <204 U <2.00 U <200 U <200 U <200 U <0S U <200 U
'TRICHLOROH.UOROMEIHANE | <200 U <04 U <200 U <200 U <200 U <200 U <05 U <2.00 U
fWNY'I. CHLORIDE i <200 U <204 U <200 U <2.00 U <00 U <2.00 U <05 U <100 U
i DICHLOROPROPENE CIS—1.3—~ ’ <200 U <204 U <200 U <2.00 U <200 U <200 U <05 U <200 U
| DICHLOROPROPENE TRANS-13- | <200 U <204 U <200 U <200 U <200 U <200 U <05 U <100 U
TOTAL VOLATILES ! 26 33.7 215 [} 707 0 24113 13
All values are ug/! (ppb).
U - Compound not detected.
NA - Compound not analyzed.
B - Compound detected in analytical blank.
chas\q\9306184 Table 4 Page 4 of 4 08-Jun-9:



TABLES. ANALYTICAL RESULTS -
SOIL SAMPLES
BURRIS CHEMICAL, INC.
CHARLESTON, SC

SAMPLENUMBER MW8(3) MWS(13)  MWS(3) MW9(13)

e ACETONE <100 <100 <100 <100
i BENZENE <5 19 <5 5
‘ BROMODICHLOROMETHANE <5 <5 <5 <5
BROMOFORM <5 <5 <5 <5
BROMOMETHANE <10 <10 <10 <10
BUTANONE 2—- <100 <100 <100 <100
CARBON DISULFIDE <35 <5 <5 12
CARBON TETRACHLORIDE <5 <S5 <5 <5
CHLOROBENZENE <5 3J 9 <5
CHLOROETHANE <10 <10 <10 <10
CHLOROFORM <5 <5 <5 <5
CHLOROMETHANE <10 <10 <10 <10
DIBROMOCHLOROMETHANE <5 <5 <5 <5 :
DICHLOROETHANE 1.1- <5 6 <5 <5 |
DICHLOROETHANE 12— <5 <5 <5 <5 |
DICHLOROETHENE. TRANS-12 <5 <5 <5 12
DICHLOROETHENE 1.1 - <5 <5 <5 <5
DICHLOROPROPANE 1.2 <5 <5 <5 <5
- DICHLOROPROPENE CIS-13- | <5 <5 <5 <5 |
DICHLOROPROPENE TRANS—-1,3— | <S5 <5 <5 <5
ETHYLBENZENE .‘ <5 <5 T <S <5
HEXANONE 2- <50 <50 <50 <50
METHYLENE CHLORIDE <5 <5 <5 <5
METHYL-2-PENTANONE 4— | <50 <50 <50 <50
STYRENE | <5 <5 <5 <5
TETRACHLOROETHANE 1.122~ i <5 <5 <5 <5
TETRACHLOROETHENE <5 <5 <5 <5
TOLUENE <5 2] <5 <5
TRICHLOROETHANE 1.1.1- <5 <S5 <5 <5
TRICHLOROETHANE 1,1,2— <5 <5 <5 <5
TRICHLOROETHENE 5 8 <5 <5
VINYL ACETATE <50 <50 <50 <50
VINYL CHLORIDE <10 <10 <10 13
XYLENES TOTAL <5 4] <35 10
TOTAL VOLATILES .5 42 9 52

Values for soil samples are micrograms per kilogram (ppb).
< Compound not detected at or above the detection limit.
J — Concentration estimated below detection limit.

MWS(3) — Well number and sample depth.
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TABLE 9. REMEDIATION IMPLEMENTAION SCHEDULE
BURRIS CHEMICAL, INC.
CHARLESTON, SOUTH CAROLINA

Time is in weeks from receiving approval of the Corrective Action Plan.

Planned Planned

Activity Start Completion
Preparation and submittal of a UIC Permit Application i 1 3
Preparation and submittal of an air discharge variance request i 1 3
Prepare bid packages for system construction 2] 4

Time is in weeks from receiving a UIC permit. well aeproval. and Air Variance.

Planned Planned

Activity Start Completion

Prepare bid packages for drilling ; 1] 2
Receive and review bids, contract drilling i 3| 4
Review bid packages, contract System design construction : 3] 5
Receive and review system design specifications 5 71 S
Order remediation system ' 10| 11
Request quotes/qualifications for installation of system (as needed) - 4] 5
Review bid packages, contract system installation : 7| 9
Install sparge points and ASVE piping i 101 12
Sample monitoring wells 11 12

!
Install ASVE system | 21 22
Start and balance system | 21 23

Schedule assumes there are no permitting,inspection or other similar requirements/delays
after week 1. .

chas\q\9306189 Table 9 Page 1 of 1 14-Jun-293



APPENDIX A

SUMMARY OF WELL INVENTORY INFORMATION
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APPENDIX B

BORING LOGS/WELL RECORDS
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Date Insulled: February 1, 1991
Drilling Method: 10” Hollow Stem Auger
Larimde: N32°50'56.43" Longimde: W30°0020.67

Clayey Sandy Fill: Sand (-60%) fine to medium grained moderately
sorted, subangular quarz: Clay (~30%), mottied orange to tan;concrets
(~10%).

8.inch diametzr steel cover with
flush stainless steel boits ﬂ\
o Locking cap \\ J ‘
Cament Sroul el N
! 2 Inch Diameter
Flush Threaded
o Schedule 40
- PVC Casing
3 Beatonite
Water Table 7
41
5
&
T Well Graded
Foster Dixiana
, FX 50 Quanz
8 Sand
¢
2 Inch Diameter
10 Flush Threaded
Scheduie 40
No. 10 Slot
1 PVC Sceen
y
12 ‘
13
14
19
1€
17
18 Y

Silty Clay: Clay (~80%); Silt (~20%), blue w0 gray, fossiliferous,
contains erosionai clasts of undertying Cooper Formation.

Boring Terminated at 18.00°

PROIECT  bursO0191 APPENDIX I
GENE&%E&:?!U%EERING HYDROGBOLOGIC INVESTIGATION REPOKT
B MONTTORING WELL
IES . B AT A e LITHOLOGICLOG & scHMATIC | MW-1
snsineening conouiting & cremcas smarvers J o\ agia::g::: CHARLESTON, 3OUTH CARCLINA
@03) 350-417t | DATE  Maer 2, 1991 DRAWNAY oy |ArRRVIEY Ty

1ot



S-inch diameter steel cover wath

flush saainless steel baits
Y Locking cap
) Cement grout
v
2 [ach Diameter
Flush Threaded
3 Schedule 40
PVC Casing
3 Bentonite
4 5.
Water Table <7 |
s
&
T Well Graded =
Foster Dixiana =
] FX 50 Quartz o8
¥ Sad =
N Y = ¢
y =
2 Inch Diameter =
10 Flush Threaded o —
Schedule 40 =
No. 10 Slot =
r PVC Screen =
1z =
3
14
15
16’
17
18
19’
20
a1 Boring Termunated az 20.5

A

-+

-

Date [nstailed: Jaouary 31, 1991
Drilling Method: 10 Hoilow Stzm Anger

Latinide: N32°50°52.63" Longimde: W80°00'52.63"

Silty Sapd: Sand (~75%) fine to mediam grained well sorted,

* subangular quartz: Silt (~25%), dark brown to black, interstitial to sand.

Clayey Sand: Sand (~60%) fine © medium grained moderately sored,
subsnguiar quanz: Clay (=40%), moaied green-gray aud orange,
interstitial to sand.

Silty Clay: Clay (-80%); Silt (~20%), blue to gray, fossiliferous,
contains erosional clasts of underlying Cooper Formation.

GENERAL ENGINEER = —
ING HYDROGBOLOGIC INVETTIIATIGN REPOXT
MONTTORING WELL
LABORATORIES T Ay LITHOLOGIC LOG & SCHBMATIC | MW-2
INYINCOPIY CIIUILING ¢ CROMIGE! SNRNSIS ra 8030713 CHARLESTON, JOUTH CAROLINA
e meain |OATE  VaeZ 1991 DRAWNDY [y |APPRV.AY T

0y



f’
Date Installed: Februsry 5, 1991
Drilling Method: 10” Hollow Stem Anger
Latimde: N32°5052.147 Longimde: W0°0022.23°

8-inch diameter steel cover with

flush stainless steel bolts RN
o Locking C3p e
Cement grOWE ===
Water Table N
Beotonite

2 Inch Diameter
Flush Threaded
Schedule 40
PVC Casing

Clayey Sandy Fill: Sand (~70%) fine to medium grained moderately
sorted, subangular quarz: Clay (~30%), tan to dark gray.

[

3

STl

2 Inch Diameter
10 Flush Threaded
Scheduie 40
No. 10 Slot

1 PVC Sceen

Clayey Sapd: Sand (—60%) fine grained moderately sorted, subanuglar
quarcz; Clay (—40%), dark gray 10 black.

Silty Clay: Clay (~80%); Silt (=20%), blue to gray, fossiliferous,
contains erosional clasts of underlying Cooper Formation.

Boring Termunated at 13.20°

PROIECT  bus00191 APPENDIX |
GENERAL ENGINEERING " HYDROGEOLOOIC NYESTIOATION REPGRT
LABORATORIES SURLS GTBMICAL COMPANY VIONTTORING WELL MW-3
B Q10 AZALEA DRIVE LITHOLOGIC LOG & SCHEMATIC =
IngIneering CONIUILIAG ¢ CNEMILS) WABIYIIS ".’;:2:::; wmw
(8031 334-4171 [DATR  March 2. 1991 DRAWNSY LEN |ATAV-3Y TH




Date [nstalled: February 4, 1991
Drilling Method: 10" Hollow Stem Auger
Ladmade: N32°5053.46" Longitude: W30°0022.81"

8-inch diameter steel cover with

S:sh stainless steel bolts ‘
Locking cap N A
Cement grout -
2 Inch Diameter
Flush Threaded Clayey Sandy Fill: Sand (~70%) fine to medium grained moderately
Schedule 40 sored, subasgular quartz; Clay (~30%), grey to orange-

PVC Casing

Bentonute

Water Table 7 2

Silty Sandy Fill: Sand (~80%) fine grained well sorted, subangular
quartz Silt (-20%), brown: wood fragments.

Well Graded
Foster Dixiana

FX 50 Quantz
Sand

2 Inch Diameter
Flush Threaded
Schedule 40
No. 10 Slot
PVC Sceen

Silty Clay: Clay (~80%); Silt (~20%), biue w0 gray, fossiliferous,
contains erosional clasts of underlying Cooper Formauon.

R R R R ERTER

T

T

v

Boring Terrninated at 16.50° .

GENERAL ENG RING - -
INEERIN HYDRDGEGLOGIC DVESTIGATION REPORT
MONTTORING WELL
LABORATORIES : by LITHOLOGICLOG & SGIEMATIC | MW-4
nginewriag CORGNILING ©  CAGMICS aneiyai .:'; »Q 80830712 CHARLESTON, SOUTH CARCLINA
o Saeei [DATE  Maren 21991 DRAWNEY Lgn  |APAV.3Y TN

oy



Above ground
protecuve steel
cover

Date Installed: August 14, 1991
Drilling Method: 10” Hollow Stem Auger
Latimde: N32°5052" Longimde: W80°00°23"

Cement grout

2 lnch Diameter
Flush Threaded
Scheduie 40
PVC Casing

Bentonite

Well Graded
Foster Dixiana
FX 50 Quanz
Sand

2 Inch Diameter
Flush Threaded
Schedule 40
Noe. 10 Slot
PVC Screen

Water Table <7

Concrete Fill containing crushed drums, drum liners, and construction
debris.

Silty Sand: Sand (~70%) fine to medium grained moderately sorted,
subangular quartz; Silt (~30%), grey to black.

Sandy Clay: Sand (~30%), fine to medium grained moderately sored,
subanguiar quartz; Clay (~70%); blue to gray, fossiliferous.

-l

Cooper Formation: Sand (30%), very fine grained, weil sorted,
subangular quartz; Clay (70%), olive gray i color.

-'l— Boring Terminated at 20.30°

GENERAL ENGINEERING
LABORATORIES

ol

-y

rQ :130M3

5€ 29417
(3031 5306171 |

PRAECT  bursOQS91 APPENDIX
PHASE 0 HYDROGEOLOGIC INVESTIGATION REPORT
AR IMICAL COMPANY MONTTORING WELL c .5
<230 AZALZA DRIVE LITHOLOGIC LOG & SCHEMATI MW
CHALLESTON . SOUTH CARGLINA
BATE  Augm 29,1991 CRAWNAY (g |APPRV.IY Ty |

log



_H.‘ Date Installed: August 15, 1991

Drilling Method: 10" Hollow Stem Auger
Abol:; grou::l > Lagimde: N32°50SS™ Longimde: W80°00Z2"
protective s
cover

%
/]
Z
a4
7
—

Cement grout b N
2 Inch Diameter
Flush Threaded Concrets Fill containing crushed drums, drum liners, and construction

Schedule 40 debris.
PVC Casing

Bentonite

Water Table X7

Well Graded
Foster Dixiana

FX 50 Quanz
Sand

Silty Sand: Sand (-70%) fine to medium grained moderately sorted,
subangular quartz; Silt (~30%), grey 0 biack.

2 Inch Diameter
~ Flush Threaded
Schedule 40
No. 10 Slot

PVC Sceen ———P

1€

17

& Sandy Clay: Sand (~30%), fine 10 medium gramed moderately sorted,
subanguiar quartz; Clay (~70%); biue to gray, fossiliferous.

19

20

2!

s

= Cooper Formation: Sand (30%), very fine grained, well soned,
subangular quartz; Clay (70%), olive gray in color.

29

GENERAL ENGINEERING = =
THASE §l HYCAOGEOLOGIC INVESTIGATION REPORT
LABORATOR MONTTORING WELL
ORIES nnx;:mmnﬁm C100& $ e MW-§
INQINTEring CONBWILING © CRAUICES anehysit »cmxcn: CHARLESTON . SOUTH CAROLINA
on 1344171 [DATE  Augem 29. 1991 DRAWNDY g} |AFPRV Y TH

lob



Date Installed: August 14, 1991
Drilling Method: 10" Hollow Stem Auger
Latimde: N32°50'57" Loagimde: W80°0022"

Above ground
3 B

protective steel
cover

Cement grout

2 Inch Diameter
Flush Threaded
Schedule 40
PVC Casing

Silty Sand: Sand (~70%) fine 1o medium grained moderately sorted,
subangular quanz; Silt (=30%), tan to black: contains crushed drums
and construction debns.

Bentonite

Water Table T7

Well Graded
Foster Dixiana

FX 50 Quanz i
Sand __—..’;:"1

2 Inch Diameter
Flush Threaded
Schedule 40
No. 10 Slot
PVC Sceen

Sandy Clay: Sand (~30%), fine to medium gramed moderately soned,
subanguiar quanz: Clay (~70%); biue 10 gray, fossiliferous.

Cooper Formation: Sand (30%), very fine grained, weil sorted,
subangular quarez; Clay (70%), olive gray m coior.

FROBCT  Hees0QIN APPENDIX |

GENERAL ENGINEERING

LABORATQORIES JUBAS CHEMICAL COMPANY MONTTORING WELL MW-7
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_BORING/MONITORING WELL RECORD

Project Name: Puecels Crenaichar, CrAlLEsToON

Boring No: 3-8

WellNo: Mw-¥

Geologist : M. MoTH I
Driller: Drilling Co: Vivs Tecpn
Drilling Method: 4" 1. Howww Stew Rneen
Date/Time Started 310/93 o-20 Date/Time Completed 3/20/4%  1:30
g o :
. g S S
Q < = P4
. 2 p-4 2 R O @
2 - 32 o @ &) 2 <
s aan - oc 2 o < Q g
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- et aver sTe "
| — 4™ L AvVeEL Vv u J_V
: : 4 SAND MED ?7S l
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R R SAND  Mmed T
. |=14ar L
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Spm 1(‘500\5\ MA,u}su:ricuﬁN VARTR ! H 0 7-7 15
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_BORING/MONITORING WELL BECORD

Project Name: BoRris CHEMICAL CrARLESTON

Boring No: -9 Well No: "Ww-9
Geologist : M. Mo THI&
Driller: Drilling Co: Vino TEcH

Drilling Method: 4 1~ 10D Hottow <Stan &

Date/Time Started 3/20/193  111SO Date/Time Completed 3/20/93 12:S0O
g @ .
. T £ =)
o) < 2 2 p4
o2 4 2 R 9o o
- = 3 c O 2 =
SSand T 2 5 < 2 ¢
g§ =833 Geologic Description g 3 58 §
Gemhg -9 2 g P T o @ £ w
" X 1
o] ] -n
SAND, MED | W] Some CLAR ¢ QCOTS v
r - :'C b - " -
| k5;;,,\,0,@..»::, SUTCCLAY,STNE cﬁ}@aﬂ N teuly o Tmwsa)
A=t 5
T TSAND, Fime ) CoANEY - TS
Sk I !
‘: —SﬁND F-M‘SMG CL*’{ o -
< ' L |78 331
= N BT T . el
50T [SAnD - M) CLAY LANGTL AT TO P LAM. 83T i iz Li-1 70 1 19
o o - o ? ? - 4
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)/ GENERAL NGINEERING LABO TORIES

/> \ Enviro.._ental Engineering and Anaiytical Se. .ices

Laboratory Certifications:

.:::ui::r.cme : FL EB7186/37294
NC a5
_George C. Greene. P.E.. Ph.D. sC 10120
{ [lice President VA ootst
| iCRegistration Nu. 9103 ™ 293¢
' CERTIFICATE OF ANALYSIS wi 99988773
1
Clienc: 3uszis Chemical, Izc. Bate: 08/06/92
P.Q0. 3ecx 70788
Chax=lastor, Soutzh Ca=zsli=a 293415
Csnzacs:
c=: SURS00S31 Project Mazmager: Suddy Fill Page Ne.: 2
Samsla D : GS=3-7
Lab ID : 3207378-9%
Mags=iz ¢ Groum£H20
Data Caollac=zed : Q7/17/92
Data Received : Q7/22/92
Pzioriz : Rouztiz=a
Calleczerx P GED
Mazhyl Chlgride < 23.0 zzb
Machviane Chlozide 3%.0 seo
Taczachlorzseclvliane < 34.0 zzo
Tsluene < 30.0 zeo
Trichlarsezlvlane < 33.3 zzp
Tricalorsflucromeclane < 30.0 peb
Vinyl chlozide 187 oo
cis=-1,3-Dichlczcerseviene < 20.0 zeo
s-ans-i,3=-2ichlezapsspyvliace < 20.0 ==
Caxcencs:
A diluzion was rsquizad of =nis samsls due T3 nigk concencratien of tazge:n
comzounca(s). As a sesuls, tle decacticn limiss arze elavacad.

P.0. Box 30712 * Charieston, SC 29417
Phoze (803) 556-8171 » FAX (803) 766-1178
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Molly F. Greene
President

George C. Greene, 2.E., PA.D.
Vice President

SC Regustrauon No. $1C3

GENERA ENGINEERING LAB(

Environmental Engineering and Analytical Services

CERTIFICATE OF ANALYSIS

\TORIES

Laboratory Certiflcations:

FL
NC
scC
VA
™
wi

EB71S6/87294
=3

10120

oatst
0293¢
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T -
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2.0. 3ox 70788
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Cantac=:

es: 30RS00S3SL

?roject Maragex: Suddy 211

Data: 08/0Q6/92

Sampla IO

Iab ID

Mae=ix

Daca Calleczed
Data Recaived
2ziczity
Cslleczaxz

: G3=-8-7

: 8207378-01

: Groux=d=20
7/17/9%2

: 07/20/%2

: Rouzize

¢ GED

Volarile Ozzanics

3ziorpizy Psilutanc Volaciles

1,l-Tzichlozcetkane

- -

1,2,2-Taczaczlcccechane

4
-Tzizhlossetliane

~
~

2lgrceclhane
srzeciaylane

-
~n1

weawn
cxlorcnenzezne
-l

 adnd
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2
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L2 PN NN
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}
[ W I W I ¥
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LY I S L D
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O
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croprspane
s-Dichloxzceciaviane
-Jicklorccenzerne
1,4-0iczlozobenzene
2-Chlozgechviviavl acher
Aczolein

Aczyleniczile

Senzene

3romorfar=

Cazben Tatzacalcride
Chlorcbenzene
Chlorsdikhromomeciane
Cilorcecaane
Chlaorgfom=
Jichlossoromemetzane
JichlaradiZluozcmeciaane
stavlikenzene
Mechyl 3zomide

R e R e N e
SN N

[

n oo
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Phone (803) 536-8171 « FAX (803) 766-1178

< 0.0 sem
< £3.9 ssz
< S0.0 zmb
38.0 =30

< 20.0 seo
1970 =z=o

< 20.0 zp2
< 30.0 geB
< 30.0 smb
< 30.2 peso
128 cob

< 50.0 sob
< 300 peb
< 540 gspb
< 23.0 zmb
< 30.0 sz
< 20.0 s=
10350 cmb

< S0.0 zpb
304 s=b

< £Q0.0 2mb
< 0.3 smi
< 30.9 spo
< 0.9 3=p
< 230.9 ge

P.0. Box 30712 * Charleston, SC 29417
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Eaviro

Volly F. Gre=ne
esident

George C. Greene, P.E, Ph.D.
Vice Presudent
'l" = Registration No. 9103

atal Engineering and Analytical Se

CERTIFICATE OF ANALYSIS

ULLIYLNAL LiIVOUIUMVLLINNLGY G AN AMNAL v avsaruw

Laboratery C.
FL

NC
sC
VA
™
w1

ertifications:
EBT1S687294

. 33
10120

00151

02934

99988779

L.
?.0. 3ex= 70788

Cliant: Bur=is Ciemical, Inc.

Data: 07/28/92

uazlestszn, Scuzh Cazsiiza 259413
Contacs:
cs: 3TRS00SSL Project Manager: Suddy 2117 Pagm No.: 2
Saxpla ID : GS-14-3
Lab ID : 9207286~-06
Matxix : Ground=H2Q
Data Cslleczad : 97/14/92
Data Recaived : 97/15/%2
P=iszicy : Routiz=e
Callaczex : GES
! Methyl Ciloride < 200 zzo
Methylere Caloride S$34 ge=
Tetrzachlorseclhyvlene < 290 cemo
r Toluene 371 seb
Toichlorzecihylene < 200 gz
Trichlozafluorsmetlane < 290 ge
Vinyl czlorzide < 200 ppb
cis-1,3-Dickloroprapvlene < 200 z=eb
tsans-i,3-Dichlorccropylane < 200 zTo

Coaxmants:

A dilutisn was Zequired o
csmpounds. as a fesuls,

oy

te

{

Merhvlene Chlozide was detact

this samnlie

datacticn lizics are elavacad.

. .
ad in tke

analytical blank.

P.0. Box 30712 * Charleston, SC 29417

Phone (803) 336-3171 « FAX (803) 766-1178

cdue t©3 higz csncentration of non-zarget
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Laboratory Certifications:
Molly F. Greene
President \F‘fé | 58756187?;
SC 10120
o e P D, va 00151
SC Registraion No. 9103 ™ 02934
CERTIFICATE OF ANALYSIS wI 99988779
Cllient: Burzis Chemical, I=c. Data: 07/29/92
P.0. Box 70788
Chaxlestsz, South Cazsli=a 2341S
Contacs:
es: BURS00SS1 Przsject Managexr: Buddy FZill Jage No.: 2
Sample ID : GS-13-8
Lab ID ¢ 9207286-43
Mag=iz : Ground=H20
Data Callec=ed : 07/13/92
Data Received : 07/18/32
Pxioxity : Routiza
Csllec=z=ax : GZ2L

Mechyl Chlozide < 2.00 czb
Meciylene Chlozide < 2.90 gz
Tectzacalozocetihylene 84.1 oed
Toluene < 2.90 pob
. Tzichlorseclaylene 78.3 zgb
T=icklorsfluoromechane < 2.00 zob
Vinyl czloride $41 peo
Cis-l,3-diczloropropyvlene < 2.20 zeb
trans-i,3-diczlozspropvliens < 2.30 geb

P.0. Box 30712 * Charieston, SC 29417
Phone (803) 556-8171 + FAX (803) 766-1178
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! > \ Envir
* “Aoclly F. Greene
i ‘resident

‘ George C. Greene, P.E. Ph.D.

_ Vice President

[ ;C Registrauon No. 9103
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nral Engineering and Analytial §

CERTIFICATE OF ANALYSIS
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Laboratory Certillcations:

FL
NC
sc
VA
™
wi

EBT156/87294

pacsi
10120
001s1
02934
99988779

Burzis Chemical,
2.0. B0x 70788
Ctazlestoxn,
Csontacs:

Clienc:

¢=: BURSCQsSI9L

Soutk Caxzaliza 23418

I=c

Prxojecz Manager: Buddy Hill

Date: 07/28/%2

Page No.:

Raleased by: ,/ééé;éézﬁzgééi=

b3

Sample ID
Lab D
Matzix

Date Collecz=ead
Date Raceived

Pziozity

Callecz=cx

: GS-15-i0

: 9207328-02
: Ground®20
: 07/158/92

: 07/18/92

: Rouzize

: GaL

Volatile Organics

?zisrity Pollucant Volaciles

2-Chlorgechylvinyl ezlerx

Aczolein
Aczyloniczils
3enzene

3romosarm

Cazoon Teczachloride
Chlorobenzene
Chlorodinromomeciane
Chloroercane
Chlozsic=
Dichleorshrczemetiaane
DichlorsdiZluczomecliane
Ztayvlbenzene

Meclyl 3rzomide

1,%,1l-T=izzlozzeclane
1,1,2,2-Teczacaloroechane
1,1,2-Tzighlozcsechane
1,l-Dicalozseclane
1,1l-Dicklozzeciiviene
1,2-Dichlozcpenzene
1,2-Dichlicrcecaane
1,2=-dichlozorrscane
1,2-csans-dichlozsetaviene
1,3=-Dichlorzpenzene

1, $=-DicRlozcrenzene
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P.0Q. Box 30712 * Charieston. SC 29417
Phone (803) 556-8171 + FAX (803) 766-1178
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GENERAL ENGINLRLEKING LADURALVALLY

Environ i Engineering and Analytical Serv’
] Laboratory Certiflcations:
g:ﬁg;?ﬂﬂw FL ERTIS&BT94
. NC . 3
George C. Grezne, P.E, PA.D. sC 10120
Vice President VA 00151
SC Registrauon No. 9103 ™ 02934
CERTIFICATE OF AN ALYSIS wt 99988779
Client: 3uz=is Ctemical, Ixc. Daza: 07/239/5%2

p.0. Box 70788
(mazlascon, Sourh Cazsli=za 29418

Contacs:
ez=: BGRSQJ0SS1l Prsjecs Manager: Suddy Till Page No.: 2
Sample ID : GS-13-10
Lab ID : 9207325-92
Matz=ix : GrouxndH2O
Data Colleczed : Q7/18/92
Data Recsived : Q7/18/92
=ioczity : Routiza
Calleczor : GEL
Metcayl Chlozi < $0.0 gz
mMachylece Chlozice 110 geo
Tecracalozzethylene < 20.0 ge2
. Toluene < 30.0 geo
Trichlozcetiylene 74.3 ge2
Toizhleoroflucromechane < 50.0 zz=
Vinyl chloride < 30.0Q peo
cis-1,3~Dichlorcprapylene < 50.0 geb
c=ans-l, 3-Dicklorspropvlece < 30.0 gpB

Corments:

A dilupion was zecuized Zar volatile ozganics due to hign csncenctzacien o
zarget cazmmeounds. As a =asuls, the detection lizizs aze elevated.

Metzvlene Chloride was detaczad ia the analvtical blank.

2.0. Box 30712 + Charieston. SC 29417
Phone (803) 556-8171 » FAX (803) 766-1178
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Eavii ental Engineering and Analytical § s

Laboratory Certifications:

Molly F: Gene T EsTLSaRT
George C. Greene, 2.5, Ph.D. sc 10120
Vies President VA 00151
SC Registrauon No. 9103 TN 0293¢
CERTIFICATE OF ANALYSIS w1 99988779
Cliens: Bursis Cmemical, Iz=c. Date: 07/27/92
P.Q0. Box 70788
T=arlaston, South Cazolizma 29418
Csznzacz: Raleased by:<:Zﬁ;:7
Qc £ 3
cz: SURS00S91 Pxoject Manager: Buddy Eill Page No.: 1
Saxpla D : G3-16-3
lab ID : 9207238-4S8
Mag=:ixz ¢ GroumdH20
Data Callec=sad 07/14/92
Date Raceived 07/15/92
Pziozizy Routiza
Czllaczax : GEL

Velatila COrzanics

2zigrpizy Pollutant Velatilas

1,1,l-Tzichlorscechane < 29.0 zgb
1,1,2,2~Tetzachlozcecane < 20.0 zea
1,1,2-Tzizhlorsechane < 23.3 gsob
1,l-Dichloroetrane < 20.0 zep
1,l-Diczlozzecavlane < 29.0 zob
1,2-Dichlozcbenzene < 20.0 sea2
1,2-Dickloccetiane < 20.9 zob
1,2-Diczlorospcorana < 20.3 zzp
l,2-czans-dicaliogzzetaylene < 20.9 zomo
L1,3-Dicnlgozcbenzene < 209.0 =zb
1,4-Diczlorcbenzene < 20.0 zzb
2-Chlozseraylviavl ecler < 20.3 zeb
Aczolein < 200 ses
Aczylonicz=il < 290 zeo
3enzene. < 20.3 zpb
Sromorfoz= < 20.0 zeb
Carbon Tetzachlcride < 20.Q0 zeo
Chaloropenzene < 20.9 zmb
Chlorodibromemesiane < 20.9 oo
Cilorcechane < 23.9 zmo
Chloroforx . < 20.0 ?ob
Dichlorsoromomeciane < 20.90 seb
DicllorsciZiuarameciane < 20.9 zea
Ztavlibenzene < 20.30 s=b
Mecavl 3rcomide < 20.0 zcb

P.0. Box 30712 « Charleston, SC 29417
Phone (803) 556-8171 + FAX (803) 766-1178
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GENERA®™ ENGINEERING LABO~ TORIES

Eavi ental Engineering and Analytical S_. .ices
' Laboratory Certifications:
Molly F. Grome FL ESTIS6/8T294
NC 3
reene, 2.5.. Ph.D. SC 10129
g Aptd VA 00151
SC Registwauon No. 9103 ™ 0293¢
CERTIFICATE OF ANALYSIS w1 99938773
Clien=: Buz=is Clemigal, I=c. Data: 07/27/92
?2.0. Box 70788
C=axlaestonm, South Cassliza 29415 <:Z§;:7
Canzac:=: Released =y:
cc: BGRS00S31 Project Manager: Buddy 2ill Page No.: 1
Sample D : GS-18-3
Lab ID 1 9207286-98
Maezix : Grouxnd=e2g
Date Callaczad 0 Q7/14/92
Data Recesived : Q7/15/92
Pzigziny : Routizae
Collaczax : =L,

Velatile Organics
Fzigrizy Pollucanz Veolatiles

o -

l,1,l-Tzicklozcechane < 29.0 sz

1,1,2,2-Teczacalozceczane < 29.3 zz5
1,1,2-Tzichlcorcechane < 23.0 gz
1, 1-Dicklorgetihane < 20.0 zz=2
1,l-Dicalozzetzylane < 20.0 z=b
1,2-Dichlorckenzene < 23.0 g2
1,2-Dichlozoechane < 20.0 zzo
1,2-Dickleoroprepane < 20.0 zzo
1,2-czang-Dichlorzeciiviene < 22.9 zmn
1,3-Diznlozopenzene < 20.0 s@zb
1,4-Dicalozocpenzene < 20.0 z=b
2-Chlozzecaylwiayl echer < 20.0 zema
Aczolein < 290 geo
Acsyloniczile < 200 zmo
3enzene. < 20.0 zeb
Sromorar < 20.0 zeo
Carbon Terzachlcrica < 20.0 zeo
Chlorspenzene < 20.9 z=o
Chlozodibremomeciane < 20.0 zes
Cilorcecaane < 23.0 zeid
Chlozofor= < 20.0 »pb
Dichlorsbromomeciane < 20.9 zeb
Dichlorsdiiiuorsmecihane < 20.0 sez2
ztayibenczene < 20.90 922
Metihyl 3rcmide < 20.0 gob

P.O. Box 30712 « Charleston, SC 29417
Phone (803) 556-8171 - FAX (803) 766-1178
124
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GENERAL ENGINLEKING LABUKALUKILIED

[

Eavii :neal Eagineering and Analytical § es
.. {olly F. Grezne Laberatory Certifications:
ssident FL ~ EBTIS6/8TI94
NC 43
George C. Greene. P.E. Ph.D. sC 10120
fics President VA 00151
C Regustrauon No. 9103 ™ 02934
CERTIFICATE OF ANALYSIS w1 99988779
Client: 3Suzszis Chemical, Z=c. Data: 07/30/32

?.0. 30x 70788
=leston,

Soutk Cazeliza 23941=5

Raleased by: M

Cantacs:
A/ SEicar
e=: BCRS00SS51 Proiect Manager: Suddy Zill Page No.: 1
Sampie D : G3-17-3
Lac @ . 92073338-41
Map=iz . Grsux=dE20
Daca Calleczed Q7/18/92
Data Rec=ived 07/17/92
2zioxity : Rouzize
Csllaczaz : G224

Volatile Orgazics

B-iorizy Sollutant Volatiles

i1,1,1-Tzizalorgeckane
1,1,2,2-Teczachlorgseckane
i,1,2-T=ichlozcethare
1,L-Dicalozsezllane

L, l-Diczlszsecaylene
i,2=Dichiczccenzene
1,2-Dicziczsechane
L,2-Dickicroprcpane
1,2-czans-Dichlozzecaviane
L,3-Dicrlozopenzane
1,4~-Dicalorccenzene
2-Chlorcechvlivinyl ecler
Aczolain

Ac=yloniczile

Senzene

3zomofoz=

Caraon Tatzachloride
Chlorssrcenzene
Chloracdikromomeciane
Chalozroecane

ChlozozZe==
Digchlozsporomcmetlhane
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P.0. Box 30712 * Charleston, SC 29417
Phone (803) 556-3171 - FAX (803) 766-1178



UCLINLIRAL LiVUlLINLLINIIYY LADUNALUINLLD

Envir ental Engineering and Analytical . “:ies
Molly F. Greene Laboratory Certifications:
President FL EBTIS&/8T29¢
. NC o3
George C. Greene, P.E, Ph.D. sC 10120
Vice President VA 00LS1
SC Registrauon No. 9103 ™ 0293¢
CERTIFICATE OF ANALYSIS Wi 99988779
Client: Burzsis Chamical, Izs. Date: 07/30Q/92
2.0. Box 70788
Charlestse, Souzmk Cazsli=a 29413
Csnracs:
e=: BURS00SS1 Prsject Maragaxr: Buddy Hill Page Nc.: 2
Sampla 3 : G3-17-9
tabh T : 9207338-41
Maz=ix : GroundH20
Data Callaczad : Q7/18/92
Data Recesived : 07/17/82
Sriezizy : Routize
Csllecssor : GEL
Maghyl Chloride < 2.00 =B
Mechviene Chlorice 2.07 geb
Tazzacalorzeclyvlene < 2.00 zeb
Taluene < 2.060 zrE
° T=ichlorseckylene < 2.00 zeb
Toicklozoflugorometiane < 2.00 peo
Vinyl chlozide < 2.00 zoid
cis=-i,3-Diczlorzcpropylene < 2.00 peo
sraps-1,3-Dicalsropropyvlene < 2.00 ze2
Ca=ments:
Macayisne Chloride was decactecd in tze amalytical zlank.

P.0O. Box 30712 » Charleston, SC 29417
Phore (803) 556-8171 - FAX (803) 766-1178

131



LIV AN AdM Y\ TALVALAIANAL Y \J AuLAILINT ANG R A VAL AUNT

Envir  ental Engineering and Analytical § ‘“ces

Laboratory Certiflcations:

o A {1 ‘
s ° sc 10120
o e & FD- VA 00151
SC Registrauon No. 9103 ™ 02934
CERTIFICATE OF ANALYSIS Wi 99988773
Cliege: 3uszis Chamical, Izc. Daza: 07/29/92
P.Q. Bex 70788
Charlaszon, Soutlk Cazsli=g 29415 (M
Conzacs: Released sy: (; £ZZ-
A/ C5Eicar
c=: BURS00S3S1 Projecz Manager: Buddy 2ill Page No.: 1
Saxpla ID : GsS-18-12
Lab ID ¢ 9207286-32
Mar=ix . GroundB20
Data Csllaczad : @7/10/92
Data Received : @7/15/%2
Pziority : Routize
Csllecz=cz TGED
Velatile Organics
deadspace Scosen
1,2-Dichlozrcbenzene < 1.00 sem
) 1,3=-Dichleozccenzene < 1.00 pem
3enzene < 1.00 ===
Chloracenzene < 1.00 com
Zthylbenzene 275 som
Tatrachlcrsetlaviane < 1.00 sem
Toluene < 1.00 zem
cis=-l,3-dichlorzoropylace < 1.30 zem

P.Q. Box 30712 - Charlestog, SC 29417
Phone (803) 556-8171 * FAX (803) 766-1178

1%}
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/ Eavi  ental Engineering and Analytical S “ces

Moily F. Greene
President

George C. Greene, P.E.. Ph.D.
Vice President
SC Regstrauon No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:

FL
NC
SC
VA
™
Wi

EB7156/37234
a3

10120
ootst
02934
99988779

Client: 3us=is Ciemical, I=g.

2.0. 3ex 70788

Crarlastarn, South Carasling 29418

Sa: 07/238/92

ieses v AL

Conzacs:
ﬁA/QG—a!ﬁ.ce:
cs: SCRS00SSL Project Mapmager: Suddy Hill Page Ne.: 1
Saxnla ID : GS-18-8
Lab ID T 9207286-91
Mac=ix : Ground=2Q0
Data Collactad : Q7/10/92
Datea Received Q7/15/92
Pziscrity : Routiza
Csllectex T GEL
Velatile Organics
Headspaces Sczzen
1,2-Dichlorsbenzene < 1.00 pz==
1,3-Dickzlorszenzene < 1.00 g==
3enzene < 1.90 ge=
Chlorscenzene < 1.00 pe=
Zthylbenzene 258 pe=
Tarzacziczoeciviene < 1.00 ze=
Tclueze < 1.00 ge=
cis-1,i-dizhlozoprspgvlane < 1.490 zz==

P.0O. Box 30712 * Charleston, SC 29417

Phoae (803) $36-3171 + FAX (803) 766-1178
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ical Engineering and Anaiytical Se

GENERAL TNGINEERING LABORATORIES

S

Enviro
4olly F. Gresne Laboratory Certiflcations:
" vresidient FL -EBT1S6/87294
. NC 33
George C. Greene, P.E., Ph.D. SC 10120
.. Vice President VA 00151
;C Registrauca No. 9103 ™ 02934
} CERTIFICATE OF ANALYSIS wi 99988775
Client: Bus—is Clemical, I=c. Daza: 07/238/9%2
P.0. Box 70788
| Cmarleston, Soutk Cazolizna 29415 ’g
Csztaces: Released by: 7 @/ 224
;k/ oClossidar
cz: BURS00S31 Project Mamager: Buddy Hill . Paga No.: 1
Saxpla ID : G3~-18-22
Lab ID : 9207328-401
Maczix : GrsundB20
Date Calleczad : 07/15/92
Date Recsaived : 07/18/92
Px=igziz : Routize
Cslleczax : GEL
Volatile Organics
Headspace Scosen
1,2-Diczlorcbenzene < 1.30 sz
1,3-Dicalorchenzene < 1.00 pe=
Senzene < 1.00 2=
Chlorocenzerne < 1.00 se=
gchyltenzene < 1.00 zom
Tazrzaczlozoeclviene < 1.00 ge=
Toluene < 1.0 ===
cis-i,3-Dichlorsorapviene < 1.30 zz=

P.0. Box 30712 * Charteston, SC 29417
Phone (803) 536-8171 + FAX (803) 766-1178
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Molly F. Greme
President

GENERA ENGINEERING LAB( ATORIES

Gueorge C. Greene, P.E., Ph.D.

Vice President

Environmental Engineering and Analytical Services

SC Registrauon No. 9103

CERTIFICATE OF ANALYSIS

Labaratory Certiflcations:

FL
NC
sC
VA
™
w1

EBT156/87294
3

10129

151

02534
99988779

2.0. 3ex 70788

Cliant: Surzis Ceemical, I==.

Caazxleston, Scunhk Carslina 29418

Cazzacg=:

Raleased by:

Data: 07/30/9%2

Dichlorsbromcmetiane
JichleraciZluorszmecane
Zthvikenzene

Meclkv! 3romide

Ohane /N2 SIARTTT « FAX (R3) 766-1178

oo OoOO0O00
coocoovooo
g
o

P.0. Box 30712 * Charleston, SC 29417

sl
c=: BORSQ0QS31 Project Managex: Suddy Bill Page No. 1
Sample ID : GS-18-7
Lab ID : 9207339-40S
Maz=zixz ! Ground=E20
Data Collaczad 07/18/92
Date Recsived : 07/17/92
Pziozicy : Routize
Callec=or T GEL
Volatila Oxzganics
Prisrity Polluctant Volatiles
1,1,l-Tzichlozsechane < 30.0 ge
1,1,2,2-Tatzacklozzecane < 50.0 poo
l,l,2-T=zicznlozrcecaace < 50.0 ze
l,1-Dickhlorcechane < 30.0 pes
1,l-Dichleorcechylene < 30.0 zeo
1,2-Dichlorccenzene < 50.0 zeo
1,2=-Dichlorsethane < 50.0 zep
1,2-Dichloraprocane < 30.0 zeo
i,2-czans-Dicxloroechylene < 30.0 zeo
1,3-Dichlorstenzene < 0.0 zeo
l,4-Dicilozccenzene < 30.0 zeo
2-Chlozcecaylviayl ecker < 50.0 peb
zolein < S0Q =eo
Acsylonicgzile < 300 geo
Senzene < 50.0 ped
Bromofor < 50.0 peb
Cazbon Tetrzacalorida < S pED
Chlozopenzane < 30.3 peb
Cilorodibromometzane < 30.0 geb
Chloroetciane <3 pob
Caloroform <3 oo!
< 3
< 3
<3
< 3

138



GENERAJ TINGINEERING LABO™ \TORIES

Envi ental Engineering and Analytical ___ ces
.* Molly F. Greene Laboratory Certifications:
, Prosudent FL ES7156/87294
NC 3
George C. Greene, P.E, PR.D. sC 10120
Vice President VA 00151
SC Regustrauoa No. 9103 ™ 02934
l CERTIFICATE OF ANALYSIS wi 99988779
{ Client: 3us=is Chamical, Iz=c. Data: 07/30/92
2.0. Box 70788
Chazxlesean, Soutk Cazoliza 29418
Contacz:
cc: 3TRS00SSL Project Marager: 3uddy Hill Paga No.: 2
Sazpla ID : GS-19-7
Lab ID : 9207339-45
Maczixz : GroundH20
Data Collactad : 87/15/92
Date Received : Q7/17/92
Pziozizy : Routize
Collaczorx : G2L
Methyl Chlozicde < 30.90 peo
Methylene Cilaozide 125 zeo
Tatzaczlozsechylane < 30.0 zeB
Tcluene < 30.0 z&o
Tricalozgethylene 288 zeo
Trichloroflucc-czeclane < 33.0 czo
Viavl calezi < £0.0 g=2
cis—-1,3-dichloropzopyvliene < 30.0 z&o
zans-i,3-Dicaloropronyliens < 33.0 ge2

Coxxments:

A dilurciscn was sequized for volatila crzanics due o 3igh csncenccacicn of

-t

sarget csmsounds.  As a zesuls, tle datacticsn lindics azs alevated.

Machvlene Chloride was deractad in tle anaiwvtical blank.

P.0. Box 30712 » Charleston, SC 29417
Dhana /ANT) €£4.2171 « FA Y /RM) TRA-11TR

1AL



GEVER«\ ENGI‘IEERIVG LAB( \TORIES

Eanvi. __mental Engineering and Analytieal S.. .ices

Laboratory Certiflcations:

Molly F. Greme
; FL EB7T1S6/37294
President N Pt
G CG P.E. Ph.D. sC 10120
V‘:;q;tuxd::e& VA 00151
SC Regiswauon No. 9103 ™ 02934
CERTIFICATE OF ANALYSIS Wi 99988779

Client: 3ur=is Chemical, Iznec. Daza: 07/238/92

2.0. Bex 740788
Ctazleston, Socuth Cazsli=a 23413

Csntacs: Relaased by:
tZicar
<: SURS00S31 Project Manager: Buddy Sill Page No.: 1
Sampla ID : G3-20-7
Lab Id : 9207286-34
Mag=ix ¢ Grsund=20
Date Caollac=Ted : 07/14/92
Data Received : 07/18/92
2xziority : Routize
Callec=ax . G=%

Volatile Organics
2riority Pollutant Volaciles

° 1,1,l-Tzicaloroechane < 2.00 zzb
1,1,2,2-Tertzacihlozceciaane < 2.00 pee
1,1,2-Tzichlorcenihane < 2.00 gpb
1,1l-Diczloroethane < 2.00 peb
l,1-Dichlozcethyvlene < 2.90 peb
1,2-Dickhlorspenzene < 2.00 zpb
1,2-Diczlorseclane < 2.30 pre
l1,2-Dickloropropane < 2.00 ged
i,2-crans-Dichlorseczylene < 2.00 smo
1,3~ ch:lo'saen:ene < 2.00 pob
1l,4-Dichlozcoenzane < 2.00 poi
2-Chlorsechylvinvl echer < 2.00 ppb
Aczolain < 20.0 oo

Tylonitzil < 20.0 zob
Benzene < 2.00 zob
Sromofar= < 2.00 spd
Carben Tetzacklozice < 2.00 zpb
Cilorcbenzene < 2.390 sob
Calorsdizrcmomeciane < 2.30 zoo
Cilorcechane < 2.90 peb
Caxlorofsmmm < 2.30 b
Dichklorsbromomeclhane < 2.00 b
DichlorzdiZluoromezhane < 2.00 poe
Zthyikenzene < 2.90 2o
Methvl Bromide < 2:90 sob

P.0. Box 30712 * Charleston, SC 29417
Phone (803) 556-8171 « FAX (803) 766-1178
Y



GENERA ENGINEERING LAB( ATORIES

Eavironmental Engineering and Anaiytical Services

Laboratary Cortifications:

Molly F. Gresne
FL EST156/37294
President NC pe
George C. Greene, P.E., Ph.D. sc 10120
Vice President VA 00151
SC Registrauon No. 9103 ™ 02934
CERTIFICATE OF ANALYSIS wI 99988779
Clienr: 3uzzis Chemical, Iz, Data: 07/30/92
2.0. 3oz 70788
Ciaxlastsn, Socutk Cassli=a 29415
Cancacs: Relaased by:
Qo=
cz=: 3URS0QSS1 Projecz Manager: 3uddy Rill faga Nao.: 1
Sacsle ID : G3-4-3%
Lab D ¢ 9207339-03
Macx:ix . Grouxnd=e2Q
Date Cslleczed : Q7/18/32
Daze Recaived : Q7/17/92
Pxioricy : Routize
Csasllec=ox : G

Volazile Orxganics
9zioricy Pollutant Volatiles

1,1,l-Tzichlcrcechane < 10.0 z=b
1,1,2,2-Teczacklozoecharce < 10.0 pepo
1,1,2-T=izhlezsechane < 10.0 zeo
1,1-Dichlorseclane < 10.0 seb
1,1-Dicklorsetaylene < 10.9 zeb
1,2-Dicklorctenzene < 10.3 zo
1,2-Dicklorcechane < 10.0 peo
1,2-dicklorspropane < 10.0 poe
l,2-crans-dicklorgataylene < 10.9 zeb
1,3-Dicklorscenzene < 10.0 zeo
1,4-Dichlorsbenzen < 10.0 goa2
2—Chlorgechylvinyl echex < 10.0 poi
Aczclein < 100 poe
Acryloniczila < 100 pob
Benzene < 10.0 sz

Sromefoz=m < 10.0 pen
Carsen TatracXloricde < 10.0 228
Cilorcbenzene < 10.0 oob
Cilorodibromomechane <.10.0 ceo
Chlorcechane < 10.0 omb
Chlozofoz== < 10.0 ges
Dicalorscromomechane < 10.0 geo
DichlozadiZligrzmecihane < 10.0 zes
Zthyltenzene < 13.0 o=

Macayl Srsmide < 13.3 ==

P.O. Box 30712 « Charleston, SC 29417
Phone (803) 556-8171 « FAX (803) 766-1178



v ————— ———-— v . A —— — —————

N B ¥ St el B it —a v b an

Envi-——mental Engineering and Analytical S ices

Labontory Certifications:

Molly F. Greene
Presudent .\C 37156187294
Cecorge C. Gresne, P.E., Ph.D. sC ’ 101‘.‘9
Vic= President VA 00151
SC Registrauon No. 9103 ™ 02934
CERTIFICATE OF ANALYSIS wT 99988779
Cliene: 3uz=is Ciemical, I=c. Daza: 07/30/92

P.0. 3ex 70788
Cazlaston, Sounh Caxzoliza 29418

Conzacs:
cz: BURS00S551 Proiecs Marager: SBuddy Fill Page No.: 2
Sazpla D : GS-4-~9
Zab ID ¢ 92073329-43
Mat=:ix ¢ Grouad=E20
Dacta Csosllectad : 07/18/92
Data Racaived : 07/17/%2
Pxiozity : Rouziza
Callac=s= : GEL
Mecayl Chloride < 10.0 pzecb
Mechavlene Chlozide 21.3 zpb
Tetzacilorgetiylene < 10.9 geb
Toluene < 10.39 zpb
Txichlozsechvlene < 10.0 =B
Tzicklorsilucrometliane 11.1 o0
viavl czloricdas < 10.0 ==t
cis-1l,3-Dichlorcpropyvlene < 10.0 peb
tzans-1,3-dichlorspzopylene < 10.0 zmo

Comments:

A diluticn was zeguirsc Ior veolatile orzgamics Sue to Righ ssacenzzation ef
target comzcunds. As a ra2suls, tze detaction limits are siavatad.

Merhvlene Chloride was dezmected i t2e analyticzal blank.

P.0. Box 30712 * Charleston, SC 29417
Phoge (803) 556-8171 « FAX (803) 766-1178
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Environmental Engineering and Analytical Services

Laboratory Cctfﬂc:lious:

. {3 -
’ g‘t:!iz:tcm .:'%-: ES7 156/873:-34
sC 10t
— (Jioergpem(’:;d(znmlm. P.E. Pn.D. VA 00!?1,
3C Registrauon No. 9103 ™ 02934
CERTIFICATE OF ANALYSIS wT 99988779
r~
i
L.
Clienz: Bur=is Cemical, Izg. Data: 07/30/9%2
v 2.0. Box 70788
Carleston, Southk Cazsli=a 29415 <zf£;:7
Cantacsz: Raleased by:
QC _ofiLcar
e=: BURS00S31 Project Manager: Buddy Zill Page No.: 1
Saxpla D : G3-1-9
Lab ID : 9207335-96
Magoix : GroundiE20
Data Csllaczad ¢ 07/18/92
Data Received 2 Q7/17/92
Pzioxzicy : Rourize
Callec=or T GEL

Volatile Orgazics
2ziozizy Polilucanc Volacilas

1,.,1-T=izalorzechane < 2.00 goo
1,1,2,2-Teczacalaorcechane < 2.00 oes
1,1,2-Tziczlorseczane < 2.90 ze=
1,l-dichlorgechane < 2.00 ze=
1,1l-dicklozrcecktvlene < 2.00 zps
1,2-2icklorscenzere < 2.00 spa
1,2-Dichlozseciane < 2.90 e
l,2-Dicklszzzrepane < 2.00 gz=
l,4-czans-dicalorceciyvliene < 2.00 zpb
1,3-Dichlorocenzene < 2.00 poo
l,4~-Dicklozctencene < 2.30 zzo
2-Chlorgetayvlivizyl eckex < 2.00 gz
Aczolein < 20.90 zpb
Accyloniczila < 20.0 ouh
Senzene < 2.00 zomb
Bromofor= < 2.00 2oo
Carbon Tetzachloride < 2.00 zos
Chlorsbenzene < 2.00 ppb
Cialorodibrzozomacihane <+2.00 2oz
Chlorsethane < 2.00 mon
Calorosfor= < 2.00 zmb
Dichlorscromomechane < 2.30 zzb
Dicalaoradiiliozomesnane < 2.09 zom
Zthvlikenzene < 2.30 poa
Merlvyl 3zomoce < 2.00 zmo

3 P.O. Box 30712 + Charleston. SC 29417
’ Phone (803) 5568171 - FAX (803) 766-1178 |40



T GRNEKAL ENGINEEKING LABUKATLTURIES

E nmental Engineering and Analytica rvices
Laboratory Certifications:
FL EB7156:37294
: sc totz3
elc::g:s:;dau:ag. PE.FrD. VA 00131
SC Registration No. 9103 . ~ b
CERTIFICATE OF ANALYSIS W 99988779
Cliep=: 3uz=is Chemigal, I=c. daza: 07/30/32
7.0. 3ox 70738
Caslastsn, Soumk Cazsli=a 29415
Carzac=:
¢=: 3CRsSOQQ531 ?T¥3ject Manager: Suddy Zill fage No.: 2
Saz=pla D : GS-1-3
Lan D : 9207338-06
Mag=i= ! GroundH20
Saca Csllaczad : 07/18/3%2
Data Raceived : Q7/17/%2
Fziszizy : Routize
Cslleczosx T GED
Mezlyl Chlarzica < 2.00 zea
Metlivlerne Chlioride < 2.30 zz
Tecrzachlorsetavliane < 2.00 =z
Toluene < 2.00 ==z
Trichlozzetiavlane < 2.90 sz
Tricklorafiuczzzetiane < 2.30 pz
Tiavl czlozide < 2.00 @z
Sis=-i,3-Dizalorszropvlane < 2.30 zeco
tIans-l,3-dicxlszaprspvlene < 2.30 ppz

P.0. Box 30712 * Charlestwon, SC 29417
Pboue (803) 556-8171 « FAX (803) 766-1178
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