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1.0 Introduction

The tormer Pennzoil-Quaker State (PQS) Etowah Terminal is located in Kanawha County at 1015 Barlow
Drive in Charleston, West Virginia (Figure 1). The property (hereafter referred to as the Site) is bordered
fo the north by woodland. An Allegheny Power natural gas pipeline crosses the northern end of the Site.
A former Columbia Natural Gas (CNG) pipeline station facility is located approximately 0.5 mile north of
the Site. The Site is bordered to the east by a railroad corridor and Barlow Drive beyond. A steep,
wooded slope is located beyond Barlow Drive, east of the Site. Residences are located immediately
south and the Elk River is located along the western border of the Site,

On November 16, 2001, PQS submitted an application to the West Virginia Department of Environmental
Protection (WVDEP)-Division of Land Restoration (DLR), Office of Environmental Remediation (OER) to
Participate in Voluntary Remediation Program (VAP). The VRP is established in W.V. Code 22-22-3 and
14 W.V. Reg. 452.60-34. The VRP application was approved on January 3, 2002. A VRP Agreement to
investigate and remediate the property was executed on April 15, 2002 and modified for schedule
changes on September 23, 2002, and March 4, 2003. Shaw Environmental, Inc. (Shaw Environmental)
developed an Additional Site Characterization Sampling and Analysis Plan (SAP) approved by the
WVDEP-OER on July 10, 2003.

1.4 Purpose and Objectives

The goals of this Additional Site Characterization Report (ASCR) are to identify comtaminants of potential
concern (COPS) and contaminants of concern (COCs), to develop a conceptual site model and present
the necessary data in a concise and understandable manner for use in developing risk-based closure
standards (including no action) for cleanup of such site-related constituents. COPCs are possible
contaminants that could reasonably be expected based on Site history, COCs are contaminants that
have been detected or not eliminated from concern, The COPC's and COC's were determined based on
known site operational history and information contained in previous environmental site assessmants
(ESA's), which were included as part of the VRP Application.

The overall quality assurance {QA) objective is to provide data and data reporting that is representative of
Site conditions. The ASCR meets this abjective by providing details on the following subjects:

» The Data Quality Objectives for the project:

« Specific Quality Control (QC) procedures that wera implemented to achieve these objectives; and
« Staff organization and responsibility.

N Projacta PO Eiowah/Mavision 1 ABCR-Elowah-Novembar 2005 bast doo i Movember 3003 (Ravislon Mo, 1)
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1.2 Project Background
1.2.1 Facility History

Prior to the construction of the Site, the subject property was used for agricultural purposes, On
December 28, 1938, Elk Refining Company purchased a 1.56-acre tract of land (identified as Plot
32 on Elk District Map 44L) from Edith Bowers Bailey and Homer Bailey. The first ASTs were
constructed on-site during 1938 and additional ASTs were added as the petroleurn bulk storage
terminal expanded (Table 1). On August 30, 1941, Elk Relining Company purchased a 1.3-acre
tract of land {identified as Plot 31 on Elk District Map 44L) from Delia Bowers and James C.
Bowers. On July 30, 1947, Elk Refining Company purchased a 1.0-acre tract of and (identified as
Plot 30 on Elk District Map 44L) from Ambrose C. Smith and his wife. On January 9, 1948, Elk
Refining Company purchased a 1.01 tract of land including the former one-story "Bower's School"
building (identified as Plot 33 on Elk District Map 44L) from the Board of Education of the County
of Kanawha. The warehouse/office and garage/storage buildings were constructed during 1950,

On January 1, 1970, Elk Refining Company was merged with Pennzoil United, Inc. (now PQS).
On November 30, 2001, PQS sold the subject property to Etowah River Terminal, LLC.

The Site consists of a two-story warehouse/office building, a garage/storage building, asphalt,
parking lots, a grave yard, a fire (pump) house, a flair, a fuel loading rack, an oil loading rack, an
pil/water separator, a dock, two former fire houses, a former pump house, a former loading rack,
19 aboveground storage tanks (AST's) and associated aboveground product piping (Figure 2),
The 14 main ASTs (numbered ASTs) are located inside of the diked areas and are summarized
in Table 1. The four non-numbered ASTs include the following:

= A 275-gallon diesel additive AST installed during 1999 inside the diked area adjacent to
the fuel loading rack;

o A 275-gallon drip oil AST installed during 1999 inside the diked area adjacent to the oil
loading rack;

= A 320-gallon kerosene heating oil AST located on a concrete floor inside the
garage/storage building; and

* A 30-gallon hydraulic oil AST located on a concrete floor in the garage/storage building.

The fuel loading rack is constructed on bermed concrete near the center of the site, The inactive
oil loading rack is constructed on gravel near the north end of the site,

Stormwater drains located in the diked area and on the asphalt parking lot on the northern end of
the site flow into an cil'water separator located on the eastern side of the site (Figure 2). Treated
stormwater from the oil/water separator discharges into the Elk River in accordance with national
Pollution Discharge Elimination System (NPDES) Permit No. WV0045225, Stormwater that falls
on the asphalt parking lot located on the southern end of the site flows into catch basins along the
western edge of the facllity and is discharged into the Elk River.

M Propctn @05 E1owah/Ravisan 1 ABCH-Elowah-Novermbe: 2000 16, dos 2 Mavarbar 2003 (Revision No. 1)



Shaw Environmental, Inc.
PQS Tax ID Mo, 76-0200625

122 Current Property use

Currently the Etowah River Terminal LLC operates the Site as bulk storage terminal for freeze
conditioning agents including ethylene glycol and calcium chioride solutions. Calcium chloride is
stored in ASTs 403, 404 and 405. Ethylene glycol mixlures are stored in ASTs 393 and 398
through 402. The Site is zoned for industrial use. Current land surface completion is shown on
Figure 3.

13 Regional Geology and Hydrogeological Setting

The Site is located in Charleston, West Virginia on a steep sided fluvial terrace adjacent to the Elk River
(Figure 1). The Elk River is a southwest flowing tributary of the Kanawha River. The unconfined
groundwater table ranges from approximately 15 to 38 feet below ground surface (b.g.s). The area lies
within the unglaciated portion of the Appalachian Plateau physiographic province, which is generally
characterized by relatively flat lying gently folded Upper Paleozoic sedimentary rocks. Quaternary fluvial
and colluvial deposits greater than approximately 40 feet thick underlie the site. Udorthents Smoothed-
Urban Land complex soils are developed at the surface of the Site (Van Houten, et. al., 1981). The
Udorthents Smoathed-Urban Land complex typically consists of areas of heterogeneous fill material that
has been leveled by culting the higher parts and filling the lower parts. Based on boring lags, fill materials
at the Site range from approximately 4 to 12 teet thick. The fill appears to be underlain by a fining upward
sequence of Quaternary alluvial deposits generally comprised of silty sand with occasional gravel overlain
by clayey silt and silty clay. The Quaternary alluvium Is disconformably underfain by the Pennsylvania
Allegheny Formation, which is generally comprised of cyclic sequences of sandstone, siltstone and shale
with occasional thin limestone and coal strata (Cardwall, et. al,, 1986).

The normal pool elevation of the Elk River is approximately 566 feet above mean sea lavel (MSL). The
unconfined groundwater table ranges from approximately 14 feet to 40 b.gs. (estimated to be
approximately 572-587 feet MSL). Based on boring logs, the unconfined aquifer appears to be
characterized by gray lo orangish brown sandy clay, sand silt and fine to coarse sand. Based on
historical gauging data, groundwater in the unconfined aquifer appears to flow westward toward the Elk
River with an average hydraulic gradient of approximately 0.07 feet/foot. The unconfined aquifer appears
to be in hydraulic communication with the Elk River,

1.4 Summary of Previous Environmental Assessments

From 1938 until 2001, the Site was a bulk storage terminal for petroleum products including gasoline,
diesel, kerosene, bulk oil and additives. Additionally, an Allegheny Power natural gas pipeline crosses
the northern end of the site (Figure 2).

Prior to the establishment of WVDEP regulations for underground storage tanks (USTs), a 2,000-gallon
gasoline UST and a 2,000-gallon diesel UST were removed from a single basin in the southeast side of
the Site. Additionally, a 550-gallon used oil UST was removed from a basin located near the southwest
corner of the property (Figure 2),

W PropeiaPOS EewahPevision 1 ASTR-Elowah-Novembsr 2000 sl deo 3 Movarmber 2003 [Ravigion Mo. 1)
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On February 3, 1988, approximately 120 gallons of diesel fuel was released during truck loading
operations, The product spilled onto the ground and flowed into a ditch where it was recovered. Notes
were not available to document where the ditch was located or the manner in which the fuel was
recovered. Former PQS personnel indicated that the ditch was located adjacent to the fuel loading rack
near the cil'water separator. The spill incident was reported to the WVDEP and the National Spill
Release Center. No enforcement actions were taken by the WVDEP.

On November 1, 1989, approximately one quart of diesel fuel was released during transfer operations
from a barge hose into the Elk River. A boom and absorbent pad were used to contain and remove the
spilled product.

Lead based paint was used on 12 of the ASTs located in the diked areas. On August 18, 1997, paint chip
samples were collected from AST No. 398 and AST No. 401 through AST No. 404 for the analysis of total
lead. Analytical results indicated total lead concentrations ranging from 260 milligrams per kilogram
(ma/kg) to 34, 000 ma/ky.

During April 2000, PQS personnel observed stained soil and stressed vegetation caused by a subsurface
release from the Allegheny Power (Former Mountaineer Gas) pressurized natural gas line that extends
beneath the north end of the site immediately north of AST No. 393. Natural gas line repair was
completed by Allegheny Power on July 2, 2003, In a telephone communication on July 24, 2003, Mr.
Robert Bostic of Allegheny Power stated that oils have not been used in the natural gas line and that
there would be no reason to suspect polychlorinated biphenyls or other oil born substances in the line.
On July 23, 2003, Shaw Environmental collected a soil sample from the excavated material in the location
of the natural gas line repair. The soil sample was submitted to REI Consultants (REIC) in Beaver, West
Virginia for analyses of volatile organic compounds (VOC) plus mercaptan {a compound added to natural
gas thatl imparts a distinct odor). Sampling procedures are included in Section 2.1.3 and analytical results
are presented in Section 2.4,1. VOC compounds and mercaptan were not detected in the soil sample
collected from the natural gas repair site.

On September 20, 2000, IT Corporation (now Shaw Environmental) conducted a Phase | Environmental
Investigation. Ol staining was noted only on the ground surace adjacent to the oil loading rack at the
northern end of the Site. No other staining or visual signs of a release from the ASTs were observed at
the time of the site inspection.

During November 2000, IT Corporation (now Shaw Environmental) conducted a Phase 1l Environmental
Investigation at the Site. In order to determine if the shallow subsurface had been impacted by petroleum
hydrocarbons, soil samples were collected from five (5) hand auger borings (HA-1 through HA-5)
advanced in the diked areas to depths ranging from approximately 1.5 to 4.5 b.g.s. On November 3, 2000
(Figure 2). Soil samples were submitted to SPL, Inc. (SPL) in Scott, Louisiana for analyses of benzene,
toluene, ethylbenzena and xylenes (BTEX) according to EPA Method B8021B, total petroleum
hydrocarbons (TPH) gascline range organics (GRO), diesel range organics (DRO), and oil range organics
(ORO) in accordance with EPA Method 80158, and total lead and toxicity characteristic leaching
procedure (TCLP) lead in accordance with EPA Method 6010B. Groundwater was not encountered in the
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hand auger borings. Analytical results are summarized in Table 2. A benzene concentration above the
WVDEP action level of 0.05 mg/kg and a total BTEX concentration above the WVDEP action level of 10
mg/kg were detected in the soil sample collected from the 3.0-3.5 feet b.g.s. soil sample from HA-2. One
(1) TPH-GRO concentration was detected above the WVDEP action level of 1,900 mg/kg in the 3.0-3.5
feet b.g.s, soil sample from HA-2.

In order to determine the ground surface had been impacted by lead from lead-based paint used on the
ASTs, IT Corporation (now Shaw Environmental) collected three (3) composite soil samples (C-1, C-2
and C-3) from inside the diked area surrounding the ASTs on Movember 3, 2000 for the analysis of TCLP
lead. A TCLP lead concentration exceeding the Resource Conservation and Recovery Act (RCRA)
maximum conecentration level (MCL) of 5.0 milligrams per liter (mg/L) was detected in the composite soil
sample collected from the area around ASTs No. 398 through No. 402 (Table 2 and Figure 2).

Further delineation of the area impacted by lead was accomplished by collecting five (5) discrete soil
samples (C2-A through C2-E) from 0 to 0.5 feet b.g.s. inside the diked area between AST Mo, 398
through AST No. 402. Total lead concentrations in soil samplas C2-A (1,590 mg/kg) and C2-C (3,050
ma'kg) were detected above the Table 60-3B Industrial De Minimis level of 1,000 ma/kg. Analytical
results indicated TCLP lead concentrations above the RCRA MCL of 5.0 mg/L in two (2) soil samples
collected near AST No. 399 (Table 2). Based on total lead and TCLP lead analytical results, lead
impacted soil was identified and additional surface soll sampling was recommended to further delineate
the areal extent of adsorbed-phase lead in surface soll.

In order to further determine if the subsurface soll at the Site had been impacted by potential releases of
petroleum hydrocarbons or lead, IT Carporation (now Shaw Environmental) supervised the completion of
ten (10) Geoprobe® borings (GP-1 through GP-10) ranging from 16-43 feet b.g.s. on November 16-17,
2000 (Figure 2). Soil samples were submitted to SPL in Scott, Louisiana for analyses of BTEX according
to EPA Method 80218, TPH GRO, DRO and ORO according to EPA Method BO15B and total lead
according to EPA Method 60108, Groundwater samples were not collected. Analytical results for soil
samples collected from Geoprobe® borings are summarized in Table 2. Benzene concentrations above
the WYDEP Action Level of 0.05 mg/kg were detected in six (6) soil samples, A TPH DRO concentration
in one (1) soil sample exceeded the WVDEFP Action Level of 2,600 mg/kg.

In order to determine if releases of petroleum hydrocarbons had impacted groundwater at the Site, IT
Corporation (now Shaw Environmental) supervised the drilling/finstallation of monitoring wells MW-1
through MW-6 during June 2001. Total depths ranged from 20 to 44 feet b.g.s. at the locations that
appeared most likely to be impacted (Figure 2). MW-1 through MW-3 was installed along the
topegraphic bench adjacent fo the Elk River, MW-4 was installed in the west side of the former UST
basin near the southeastern corner of the site. MW-5 was installed near the fuel loading rack near the
center of the site. MW-6 was installed adjacent to the oil landing rack at the north end of the facility. Soil
and groundwater samples were submitted to SPL in Scoft, Louisiana for analyses of BTEX and methyl
tertiary butyl ether (MTBE) according to EPA Method 8021B, and TPH GRO, DRO and ORO according to
EPA Method BO15B.
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Analytical results for soil and groundwater samples collected from the six (6) soil boring/monitaring wells
are summarized in Tables 2 and 3. Absorbed-phase benzene and total BTEX concentrations exceeded
the WVDEP action levels in the 18 to 20 feel b.g.s. soll sample from MW-5, Analytical results for
groundwater samples collected from the six (6) monitoring wells indicated dissolved-phase petroleum
hydrocarbons did not exceed the West Virginia Groundwater Standards (WVGS) as referenced in Title 46
CFR Series 12, Appendix A

As part of a site investigation for a property purchase by Etowah River Terminal LLC, CTL Engineering,
Inc. (CTL) drilled/installed monitoring well MW-7 on September 27, 2001, CTL collected soil samples
from the MW-7 boring and groundwater samples from MW-1 through MW-5 and MW-7. Soil and
groundwater samples were submitted to Test Amarica in Mashville, Tennessee for analyses of BTEX
according to EPA Method 8021B and TPH GRO and DRO according to EPA Method 80158, Analytical
results are summarized in Tables 2 and 3. Dissolved-phase BTEX, TPH GRO and TPH DRO
concentrations were not detected above WYDEP action levels.

1.5 Site Health and Safety Program

Shaw Environmental developed and followed a site-specific Health and Safety Plan (HASP) for the Site.
The HASP documents policies and procedures that protect workers and the public from potential hazards
posed by site work. Shaw Environmental considers safety the highest priority and has established a zero
incident goal. Fieldwork was conducted in accordance with the HASP in a manner minimizing the
probability of near misses, equipment/property damage and personal injury. The HASP was reviewed
prior to initiating each task and as often as necessary to provide for the health and safety of each site
worker. Each site worker raviewed the HASP and signed the HASP Certification.
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2.0 Site Characterization

21 Procedures and Methodologies

The standard sampling procedures and field methods used by Shaw Environmental for the Additional Site
Characterization are described in this section. Details are provided for eguipment cleaning and
decontamination, soil sampling collection from direct-push borings, sample storage, handling and field
documentation.

21.1 Decontamination

Prior to field use and between each use, sample equipment was decontaminated to remove
possible residual chemical contamination. Field equipment was pre-cleaned at the equipment
maintenance area and wrapped in aluminum foil or plastic. Field decontamination was performed
using the following steps:

1. Post-Sample Collection Cleanup - Residual visible soil was removed as much as possible by
scraping and shaking. Residue was handled as investigation derived waste (IDW),

2. Gross Wash and Water Rinse - The equipment underwent a vigorous brushing with
laboratory-grade, phosphate-free detergent in water and was rinsed with tap water lo remove
visible particulate. Stainless-steel sprayer or equivalent device provided potable water rinse.

3. Dilute Acid Rinse - Interior and exterior surfaces of glass and stainless steel sampling
equipment were rinsed with 10% nitric acid (HNO3) solution, The 10% dilute nitric acid was
applied using a labeled laboratory-grade Nalgene spray boftle. The dilute acid rinse releases
metals from the surface of the sampling equiprment.

4. Analyte-Free Water Rinse - Decontaminated equipment was rinsed with deionized (DI)
certified analyte-free water supplied by REIC. Analyte-free water was applied using labeled
laboratory-grade Nalgene® spray bottles.

5. Solvent Rinse - The sample equipment was rinsed with reagent grade isopropanacl and
allowed to air dry. |sopropanol was applied using labeled laboratory-grade Nalgene® spray
hottles,

8. Second Analyte-Free Rinse - The equipment was rinsed again using analyte-free water.
Analyte-free water for this rinse was drawn from a squeeze bottle.

7. Equipment was air-dried.
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8. Protective Wrap - Decontamination equipment was prepared for storage by draining residual
DI water from the equipment and allowing it to air dry. The sampling surfaces were wrapped in
layers of aluminum foil and stored in a designated storage location, free from sources or potential
sources of contamination.

2.1.2 Soil Sample Collection

Directed surface and subsurface soil samples were collected from 28 soil boring and /or
temporary monitoring well locations (Figure 2). Soil samples were collected from the 0-2 foot
depth interval b.g.s. to evaluate the risk of dermal contact, inhalation of soil particles, vapors and
incidental ingestion. Soil samples were collected from the 2-8 foot depth interval b.g.s. to
evaluate the risk of incidental ingestion to caonstruction and utility workers, In order to evaluate
the potential soil to groundwater migration pathway, soil samples were collectad from the two-foot
interval immediately above the saturated zone.

The ground surface al each sample location was covered with 4.0-millimeter (mil} plastic
sheeting. Atmospheric VOC concentrations were monitored using an organic vapor analyzer
(OVA) to assess potential health and safety hazards. A decontaminated stainless steel hand-
auger was used to collect the surface soll sample from the 0-2 foot depth interval b.g.s.
Subsurface soil samples were collected from soll borings using a Geoprobe® unit employing
direct-push techniques. The direct-push vehicle was positioned at each soil boring location and
the drive unit was hydraulically raised on its base so that the weight of the vehicle and a
hydraulically powered percussion hammer pushed the probe with an attached 2-inch outside
diameter (0D} care barrel into the ground., Direct-push soll samples were collected using a
specially designed stainless steel sample tube or core barrel with an inner polyvinyl chloride
(PVC) sleave. Following the retrieval of the PVC sleeve, each sail sample was removed from the
core barrel and the sleave spit open using a decontaminated knife equipped with a stainless steel
blade, Surace and subsurface soll samples were collected afler removing non-representative
debris such as rocks and vegetative material. Immediately upon retrieval, a representative soil
sample was collecled across each sample interval using a 5.0-gram Terra Core™ sampler in
compliance with EPA Method 5035,

Following the collection of soil samples for VOCs analysis, each sample interval was screened
using an OVA and soil was collected directly into a resalable 4.0-mil plastic bag for headspace
analysis using the ambient temperature headspace (ATH) method, Soil was allowed to
equilibrate for approximately 15 minutes to reach ambient temperature. Following equilibration,
the tip of the OVA probe was inserted in to the bag and the OVA reading was recorded on the
boring log and field activity daily log (FADL). Equilibration and soil headspace screening were
performed outdoors, since temperalures below 55 degrees Fahrenheit (F) were not encountered
and special procedures were not required. Following the collection of the soil headspace
samples, each sample was described in the field and classified according to the Unified Soils
Classification system (USCS) in accordance with ASTM Method D-2488-80. Soil sample
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descriptions, sample depth intervals and sample identification names were recorded on boring
logs (Appendix A).

Following the collection of samples for VOC and headspace analysis, the remaining soll from
each sample interval was homogenized as thoroughly as possible by coning and quartering using
a stainless steel spatula in a stainless steel bowl, Excess vegetation and rock was removed
during sample mixing. Each sample was formed into a cone (coned) and then divided into
approximately equal quarters. Each quarter was mixed thoroughly and then recombined with the
other quarters using a stainless steel spatula. The coning and quartering process was repeated
until the sample was homogenized as much as possible. Samples collected for chemical analysis
were placed in the appropriate sample containers with required preservatives, labeled for proper
identification, packed in a cooler with ice and shipped to Test America in Nashville, Tennessee.
The sample collection location and process were recorded on a FADL. Equipment used for
sample collection, transfer and homogenization was properly decontaminated before collecting
samples and between sampling locations as previously described.

2.1.3 Surface Soil Sampling

In order to delineate lead concentrations detected in soil adjacent to AST No. 399, six (6) surface
soil samples (SS-1 through S5-6) were collected using a decontamination stainless steel hand
auger from the D - 0.5 foot depth interval at locations shown on Figure 2. Soil from sach sample
location was homogenized as thoroughly as possible by coning and quartering using a stainless
steel spatula in a stainless steal bowl. Excess vegetation and rock was removed during sample
mixing. Each sample was formed into a cone {coned) and then divided into approximately equal
quarters. Each quarter was mixed thoroughly and then recombined with the other quarters using
a stainless steel spatula. The coning and quartering process was repeatad until the sample was
homogenized as much as possible. Surface soil samples were collected in the appropriate
sample containers, labeled for proper identification, packed in a cooler with ice and shipped to
Test America in Nashville, Tennessee for TCLP lead according to EFA Method 6010B/1311. The
sample collection location and process were recorded on a FADL. Equipment used for sample
collection, transfer and homogenization was properly decontaminated before collecting samples
and between sampling locations as previously described,

2.1.4 Temporary Monitoring Well Installation

Drilling and temporary monitoring well installation were conducted by Roy Fox of EnviroProbe,
Inc. in accordance with West Virginia Title 47 Code of State Regulations (CSR) Series 60. Mr.
Fox is West Virginia certified driller No. 00174, Sampling equipment was decontaminated prior to
and between each use as described above. Direct-push temporary monitoring wells were
installed by advancing 2.0-inch inside-diameter (ID) (2.125-inch OD) casing rods to the desired
depth using a hydraulic drive unit, Once the casing rods were set at the desired depth, a 1.0-inch
diameter well screen was lowered through the 2.0-ID of the casing rods as additional 1.0-inch
diameter Schedule 40 PVC well riser was added to the well assembly. The well screen and riser
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assembly was lowered until reaching an expendable drive point at the bottom of the casing. After
disconnecting the drive point and setting the screen in place, the casing rods were retracted. As
the casing rods were retracted above the screen, either the natural formation collapsed or fine-
grade sand, was Installed by gravity through the rod annulus to between two (2) to five (5) feet
above the top of the screened interval. Bentonite chips were installed above the sand filter pack
to ground surface to form a barrier to vertical migration of fluids along the well annulus,
Temporary monitoring well construction details are summarized on logs included in Appendix A.

Following installation, each temporary monitoring well was developed using new 3/8-inch or %-
inch diameter single-use disposable polyethylene bailers. Temperature, pH, conductivity and
dissolved oxygen were measured using a callbrated water quality meter., Development and
callbration logs are included in Appendix B,

2.1.5 Groundwater Sample Collection

Groundwater samples were collected from 15 out of 18 temporary monitoring wells/soil borings
(TMW/SBs): (TMW/SB-25, TMW/S55B-35, TMW/5B-3D, TMW/SB-75, TMW/SB-11, TMW/SB-12,
TMW/SB-13, TMW/SB-14, TMW/SB-16, TMW/SB-17, TMW/SB-20, TMW/SB-22, TMW/SB-23,
TMW/BG-1, TMW/BG-2) and seven (7) monitoring wells (MW-1 through MW-7) on August 15,
2008,

Due to the presence of liquid-phase hydrocarbons (LPH), a groundwater sample was not
collected from TMW/SB-7D. As described in Section 2.4.5, TMW/SB-7 was abandoned and
replaced with a four (4) inch diameter monitoring well (MW-8) and LPH was remediated using
dual-phase high vacuum recovery technology. Following the remediation of LPH, a groundwater
sample was collected from MW-8 on December 2, 2003. Analytical results for the groundwater
sample collected from MW-8 an December 2, 2003 were reported in the Groundwater Monitoring
Report for the fourth quarter 2003,

Due to insufficient groundwater recharge within 24 hours following purging, groundwater samples
could not be collected from TMW/SB-18 and TMW/SB-26. Due to Insufficient groundwater
recharge within 24 hours following purging, a groundwater sample could not be collected for
analysis of PAMs from TMW/SB-23, a groundwater sample could not be collected for analysis of
metals, TPH-DRO and TPH-ORO from TMW/SB-11, a sample could not be collected for analysis
of metals, TPH-GRO, TPH-DRO and TPH-ORO from TMW/SB-3S and a groundwater sample
could not be collected for PAHs from TMW/SB-7S. Based on analytical results from temporary
monitoring wells and permanent monitoring wells, COC delineation is sufficient (see Section 7.2),
The need for additional groundwater analytical data (if any) will be considered prior to the
preparation of a Baseline Human Health and Ecological Risk Assessment (BHHERA).

Groundwater samples were collected to give an indication of the nature and extent of COCs in
groundwater, and provide data on groundwater quality. The following sampling methods were

NiProjsctaPOSEwalAmvinion 1 A50H-Elowab-Revambos 2007 tekl dos 10 Wovember 2000 |Havisan No, 1)



Shaw Environmental, Inc.
POS Tax ID No. 78-0200625

used to collect groundwater samples from the referenced direct-push temporary monitoring wells
and permanent monitoring wells.

Liquid lavels were gauged in the temparary manitaring wells after waiting at least seven (7) days
following development. Each temporary or permanent monitoring well was purged by bailing
using new 3/8-inch or %-inch diameter disposable polyethylene bailers with new polypropylene
rope. Purge water was collected in a polyethylene vessel and temperature, pH, conductivity and
dissolved oxygen were measured using a calibrated water quality meter. Purging was considered
complete when water quality paramelers stabilized over two (2) successive well volumes. Al a
minimum, threa (3) well volumes were removed. Purging data were recorded on FADLs and
groundwater sample collection logs. Copies of groundwater sample collection and instrument
calibration logs are included in Appendix B,

Within 24-hours following purging, groundwater samples were collected from each temporary or
permanent monitoring well using new disposable bailers as described above. Sample containers
were prepared by Test America with the proper labels. VOC samples were collected first,
followed by metals, SVOCs, PAH and TPH. Samples for dissolved metals were processed
through 0.45 micron fitters in the field to remove suspended particles. Upon collection, the
samples were properly labeled and placed in clean cooler containing jce and cooled to a
temperature of 4 degrees centigrade (C). The sample identification number, matrix, preservation
method, sampling date, sampling time and analysis requested were recorded on a chain-of-
custody form. The samples and chain-of-custody form were shipped via Federal Express to Test
America in Nashville, Tennessee. Sample collection data were recorded on FADLs and
groundwater sampling logs.

2.1.6 Field Variances

The following variances from the work plan were followed during direct-push drilling, soil sample
collection and temporary monitoring well installation:

1. Groundwater was encountered within eight (8) feet b.g.s. and collection of a separate soil
sample from the two (2) foot interval immediately above groundwater was not possible In
TMW/5B-2S, SB-9 and SB-19.

2. Due to perched or shallow groundwater, it was not possible to collect the full 2-8 feet b.g.s.
depth Interval soil sample for laboratory analysis in TMW/SB-25, TMW/SB-3S, TMW/SB-7S, SB-
9 and SB-19. In each case a soll sample was collected from the depth interval above the top of
the saturated zone.

3. Perched groundwater conditions were suspected in TMW/SB-2, TMW/SB-3 and TMW/SB-7,
s0 shallow and deep borings with temporary monitoring wells were installed, Shallow TMWs,
designated by the suffix "S" was installed with a screened interval placed to straddle shallow
perched groundwater encountered in each boring. Deep TMWs, designated by the suffix "D",
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were installed with a screened interval placed to straddle the unconfined groundwater aquifer.
Manitoring well MW-5 serves as the deep well for TMW/SB-25. Soil samples were collected from
the 0-2 and 2-8 foot depth intervals in TMW/SB-2S, TMW/SB-35 and TMW/SB-7S. Soll samples
were collected from the two (2) foot depth interval immediately above the saturated zone in
TMW/SB-3D and TMW/SB-7D.

4. Direct-push methods were necessary at this site to facilitate delineation in difficult access
locations and to improve time efficiency and to minimize subsurface disturbance. The diameter of
direct-push borings was smaller than the boring diameter required under West Virginia Title 47
CSH Series 60. A variance was approved by the WVDEP-Division of Water Resources (DWR).

5. Bentonite was installed from the top of the sand filter pack around the temporary monitoring
wells casing to the ground surface. Grout was not used. These variances from West Virginia
Title 47 Series 60 requiremants made it possible to remove each temporary monitoring well
without over-drilling. Additionally, the installation of bentonite in the annular space improved the
boring seal at the time of abandonment. A variance was approved by the WVDEP-DWR.

6. In order to confirm that Level Il analytical requirements were met, the tempaorary manitoring
wells were required for ore than 120 days. Upon satisfactory validation of laboratory results for
groundwater analysis, each temporary monitoring well will be abandoned. Since the temporary
monitoring wells were required for more than 120 days, a varance for extended use was
approved by the WVDEP-DWHA,

2.1.7 Near Shore Sediment and Surface Water Sampling

In order to evaluate potential risk to the surface water habitat, five (8) near shore water and
sediment samples (NS-1 through NW-5) were collected and 15 additional surface water samples
(E-1 through E-15) were collected in accordance with Appendix J of the Waest Virginia Voluntary
Remediation and Redevelopment Act Guidance Manual (Figure 2). Near surface water and
sediment samples (N-1 through NS-5) were collected at locations most likely to be impacted. The
near shore water and sediment samples were collected from location downstream of site. Near
shore samples were collected within two (2) feet of the edge of the Elk River. Near shore surface
water samples were collected when the Elk River was within 10 percent of the normal pool level
and at least 48 hours after the last storm event. Near shore sediment samples were collected in
the 0.0 - 0.5 foot depth interval within the sediment of the Elk River,

2.1.8  Waste Material Handling
Decontamination of IDW including general garbage, soil cuttings, soll stained direct-push PVC

liners, soil stained plastic sheeting, decontamination fluids and purge water were handled in
accordance with the following procedures: _
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General Garbage

General garbage including packaging material, unused sample jars and other non-contaminated
garbage were separated from potential contaminated garbage and disposed of in a general trash
bin.

ow

Soil and soil impacted IDW including PVC liners and plastic sheeting was collected in properly
labeled, Department of Transportation (DOT) approved §5-gallon drums and stored on pavement
on the west sida of the Office/arehouse Building (Figure 2). Containers were labeled to show
the date filled and the source of the waste. Purge water was allowed to evaporate and disposal
was not necessary. Soil and soil impacted IDW were subsequently disposed off-site in
accordance with local, state and federal regulations.

2.2 Sample Locations and Purpose
2.2.1 Surface and Subsurface Samples

Directed surface and subsurface soil samples and groundwater samples were collected from
28 locations (Figure 2). The purpose and details of each sample location are described as
follows:

« Soll boring (SB) SB-1 was advanced in the stained area along the eastern side of the Oil
Loading Rack. This boring provided field and analytical data for assessing the risk
associated with possible petroleumn releases associated with the Oil Loading Rack near the
north end of the Site, This boring was terminated at the top of the saturated zone
approximately 20 feet b.g.s. Soil samples were collected from 0-2 feet, 2-8 feet and 18-20
teet depth intervals.

»  TMW/SB-25 was advanced on the western (downgradient) side of the Fuel Loading Rack.
A temporary monitoring well was installed with the screened interval from approximately
3-8 feet b.g.s. in accordance with Variance 3 in Section 2.1.6. In accordance with Variance
2 in Section 2.1.6, soil samples were collected from the 0-2 feet and 2-4 feet depth
intervals, A groundwater sample was collected from the adjacent MW-5. This boring
provided field and analytical data for use in assessing the risk associated with possible
petroleurn releases associated with the Fuel Loading Rack.

«  TMW/SB-3 was located on the western (downgradient) side of the oil/'water separator. This
boring location was selected to provide field and analytical data for use in assessing the
risk associated with possible petroleum releases from the oil'water separator. Perched
groundwater was encountered approximately 7.5 feet b.g.s. In accordance with Variance 3
in Section 2.1.6, a shallow temporary monitoring well (TMW/SB-35) was installed to a total
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depth of 12 feet b.g.s. with a screened interval from 7-12 feet b.g.s. Soll samples were
collected from the 0-2 feet and 2-7.5 feet depth intervals. A deep boring (TMW/SB-3D) was
advanced adjacent to TMW/SB-35 and encountered the saturated zone associated with
the top of unconfined groundwater at approximately 28 feet b.g.s. A soil sample was
collected from the 26-28 feet depth interval. TMW/SB-30 was installed to a total depth of
32 feet b.g.s. with the screened interval from 22-32 feet in accordance with Variance 3 in
Section 2.1.86.

* SB-4 was advanced on the western (downgradient) side of the former USTs near the
southeast corner of the former PQS Etowah Terminal, This boring provided field and
analytical data for use in assessing the risk associated with possible petroleum releases
fram the former USTs. The top of the saturated zone was encountered at approximately 24
feet b.g.s. Soil samples were collected from the 0-2 feet, 2-8 feet and 22-24 fest depth
intervals, A groundwater sample was collected from the adjacant MW-4,

« S5B-5 was advanced adjacent to the eastern half of the Garage/Storage Building. There
was no record of previous assessment at this location. This boring location was selected to
determine if soil has been affected by potential impact resulting from the petroleum
hydrocarbons associated with the Garage/Storage Building. This boring was terminated
approximately eight (8) feet b.g.s. Soil samples were collected from the 0-2 feet and 2-8
feet depth intervals.

« 5B-6 is located adjacent to the eastern half of the Garage/Storage Building. There was no
record of previous assessment al this location. This baring location was selected to
determine il soil has been affected by potential impact resulting from the petroleum
hydrocarbons associated with the Garage/Storage Building, This boring was terminated
approximately eight (B) feet b.g.s. Soll samples were collected from the 0-2 feet and 2-8
feet depth intervals.

» TMW/SB-7 was located on the western (downgradient) side of the tormer waste oll UST,
This boring was selected to provide field and analytical data for use in assessing the risk
associated with possible petroleum releases associated with the former waste oil UST.
Perched groundwater was encountered approximately eight (8) feet b.g.s. In accordance
with Variance 3 in Section 2.1,6, a shallow temporary monitoring well (TMW/SB-78) was
installed to a total depth of 12 feet b.g.s. with the screened interval from 7-12 feet b.g.s.
Soil samples were collected from the 0-2 feet and 2-8 feet depth intervals. A deep boring
(TMW/SB-7D) was advanced adjacent to TMW/SB-75 and encountered the top of the
saturated zone associated with unconfined groundwater at approximately 36 feet b.gs. A
soll sample was collected from the 34-36 feet depth interval, TMW/SB-7D was installed to a
total depth of 42 feet b.g.s. with the screened interval from 32-42 feet depth interval in
accordance with Variance 3 in Section 2.1.6.

» SB-8 s located on the western side of the Warehouse/Office Building. There is no record of
previous assessment at this location. This boring location was selected to determine if soil
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has been affected by potential impact resulting from the petroleum hydrocarbons
associated with the Garage/Storage Building. This boring was terminated approximately
eight (8) feet b.g.s. Soil samples were collected from the 0-2 feet and 2-8 feet depth
intervals.

« 5B-8 was advanced between ASTs No. 403, No. 404 and No. 405 near the southern end of
the diked AST area at the former PQS Etowah Terminal. This boring location provided field
and analytical data necessary to determine if soil and groundwater have been impacted by
petroleum hydrocarbons associated with the ASTs No. 403, No. 404 and No. 405, Perched
groundwater was encountered approximately four (4) feet b.g.s. and soil samples were
collected from the 0-2 feet and 2-8 feet depth intervals in accordance with Variance 2 in
Section 2.1.6,

« SB-10 was advanced along the western (downgradient) property boundary adjacent to
MW-1. This boring location was selected to provide field and analytical data for use in
assessing the risk associated with possible petroleum hydrocarbons from the southern side
of the site. The top of the saturated zone was encountered at approximately 12 feet b.g.s.
Soil samples were collected from the 0-2 feet, 2-8 feet and 10-12 feet depth intervals,

»  TMW/SB-11 was advanced along the western {downgradient) property boundary adjacent
to the septic tanks, This boring location was selected to provide field and analytical data for
use in assessing possible petroleum hydrocarbon migration downgradient from the former
facility. The saturated zone was encountered at approximately four (4) feel b.g.s. and a soil
sample was collected from 2-4 feet depth interval, A sheen was observed in soil from the
saturated zone. In accordance with the SAP dated December 2002, a temporary
monitoring well was installed. TMWSB-11 was installed to a total depth of approximately 12
feet b.g.s. with the screened |nterval from 2-12 feet b.g.s.

»  TMW/SB-12 was advanced along the westemn property boundary downgradient from the
diked AST areas. This boring provided field and analytical data for use in assessing
possible petroleum hydrocarbon migration pathways downgradient from the former facility.
The saturated zone was encountered at approximately four (4) feet b.g.s. and a soil sample
was collected from the 2-4 feet depth interval. A sheen was observed in soil from the
saturated zone. In accordance with the SAFP dated December 2002, a temporary
monitoring well was installed. TMW/SB-12 was inslalled to a total depth of approximately
eight (8) feet b.g.s. with the screened interval from 3-8 feet b.g.s.

«  TMW/5B-13 was advanced along the western property boundary downgradient from the
diked AST areas. This boring provided fleld and analytical data for use in accessing
possible petroleum hydrocarbon migration pathways downgradient from the former facility.
The saturated zone was encountered at approximately 12 feet b.g.s. and a soil sample was
collected from the 10-12 feet depth interval. An OVA reading above 50 ppm was detected
in the soil sample immediately above the saturated zone. In accordance with the SAP
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dated December 2002, a temporary monitoring well was installed. TMW/SB-13 was
installed to a total depth of approximately 16 feet b.g.s. with the screened interval from 6-16
feet b.g.s.

s  TMW/SB-14 was advanced along the western property boundary downgradient from the
diked AST areas. This baoring provided field and analytical data for use In assessing
possible petroleurn hydrocarbon migration pathways downgradient from the former facility.
The saturated zone was encountered at approximately 10 feet b.g.s. and a soil sample was
collected from the B-10 feet depth interval,

«  TMW/SB-15 was advanced along the western {downgradient) property boundary adjacent
to MW-2. This boring location was selected to provide field and analytical data for
assessing the risk associated with possible petroleum hydrocarbons from the central area
of the site. This boring was terminated at the top of the saturated zone approximately 12
feet b.g.s. Soil Samples were collected from 0-2 feet, 2-8 feet and 10-12 feet depth
intervals.

o  TMW/SB-16 was advanced along the western property boundary downgradient from the
diked AST areas. This boring was selected to provide field and analytical data for
assessing possible petroleum hydrocarbon migration pathways downgradient from the
former facility. The saturated zone was encountered at approximately 16 feet b.g.s. and a
soil sample was collected from the 14-16 feet depth interval. An OVA reading above 50
ppm was detected in the soil sample immediately above the saturated zone. In accordance
with the SAP dated Decamber 2002, a temporary monitoring well was installed. TMW/SB-
16 was installed to total depth of approximately 20 feet b.g.s. with the screened interval
form 10-20 feet b.g.s.

+  TMW/SB-17 was advanced along the weslern property boundary downgradient from the
former pump house and ASTs. This boring location was selected to provide field and
analytical data to assess possible petroleum hydrocarbon migration pathways
downgradient from the former facility. The saturated zone was encountered at
approximately 12 feet b.g.s. and a soil sample was collected from the 10-12 feet depth
interval. An OVA reading above 50 ppm was detected in the soil sample immediately
above the saturated zone. In accordance with the SAP dated December 2002, a temporary
monitoring well was installed,. TMW/SB-17 was installed to a total depth of approximately
17 feet b.g.s with the screened interval from 7-17 feet b.g.s.

» TMW/SB-18 was advanced along the westemn property boundary downgradient from the
diked AST areas. This boring location was selected to provide field and analytical data for
assessing possible petroleum hydrocarbon migration pathways downgradient from the
former facility, The saturated zone was encounterad at approximately eight (8) feet b.g.s.
and a soil sample was collected from the 6-8 feet depth interval. A sheen was observed in
soil from the saturated zone. In accordance with the SAP dated December 2002, a
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temporary monitoring well was installed. TMW/SB-18 was installed to a total depth of
approximately 12 feet b.g.s. with the screened interval from 7-12 feet b.g.s.

» S5B-19 was advanced along the western (downgradient) property boundary adjacent to
MW-3. This boring location was selected to provide field and analytical data for assessing
the risk association with possible petraleumn hydrocarbons associated with the northem side
of the site. The saturated zone was encountered at approximately six (6) feet b.g.s. Sail
samples were collected from the 0-2 feet and 2-6 feel depth intervals in accordance with
Variance 2 in Section 2.1.6. In accordance with Variance 1 in Section 2.1.8, a soil sample
was nol collected fram the two (2} foat intarval immediately above the saturated zone.

. SB-20 was advanced along the western property boundary downgradient from the diked
AST areas. This boring location was selected to provide field and analytical data for
assessing possible petroleum hydrocarbon migration pathways downgradient from the
former facility. The saturated zone was encountered at approximately 16 feet b.g.s. and
a soil sample was collected from the 14-16 feet depth interval. An OVA reading above 50
ppm was detected in the soil sample immediately above the saturated zone. In
accordance with the SAP dated December 2002, a temporary monitoring well was
installed, TMW/SB-20 was installed to a depth approximately 19.4 feet b.g.s. with the
screened interval from 9.4-19.4 feet b.g.s.

. 5B-21 was advanced at the former Loading Rack near the northern end of the former
PQS Etowah Terminal. This boring location was selected to provide lield and analytical
data tor assessing the risk associated with possible petroleum releases associated with
former loading rack. Soil samples were collected from 0-2 feet and 2-B feel depth
intervals.

. TMW/5B-22 was advanced west (downgradient) of ASTs No. 383 and Mo, 394. This
boring location was selected to provide field and analytical data to determine if soil and
groundwater have been impacted by possible petroleum hydrocarbons associated with
ASTs No. 393 and No, 394, OVA readings above 50 ppm were detected in soil samples
from 2.0 feet b.g.s. to the top of the saturated zone. In accordance with the SAP dated
Decamber 2002, the boring was continued and groundwater was encountered at
approximately 22 feet b.g.s. TMW/SB-22 was advanced to a total depth of approximately
26 feet b.g.s. and the temporary monitoring well was installed with the screened interval
fram 14-24 feet b.g.s. Scil samples were collected from 0-2 feet, 2-8 feet and 20-22 fest
depth intervals.

. TMW/SB-23 was advanced west (downgradient) of ASTs No. 395, No. 396 and No. 397.
This boring location was selected to provide field and analytical data to determine If soil
and groundwater have been impacted by possible petroleum hydrocarbons associated
with ASTs No. 395, No. 386 and No. 397. Groundwater was encountered at
approximately 23.5 feet b.g.s. Soil samples were collected from the 0-2 feet, 2-8 feet and
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22-23.5 feet depth intervals, A temporary monitoring well was installed to a total depth of
26 feet b.g.s. with the screened interval from 16-26 feet b.g.s. Soil samples were
collected from the 0-2 feet, 2-8 feat and 22-23.5 feet depth intervals,

» 5B-24 was advanced between the former Pump House and AST No. 392. This boring
location was selected to provide field and analytical data necessary to determine if soil
and groundwater have been impacted by possible petroleum hydrocarbons associated
with the former Pump House or AST No. 392. OVA readings above 50 ppm were
detected from approximately 2-10 feet b.g.s. In accordance with the SAP dated
December 2002, the boring was continued until OVA readings were below 50 ppm. Soll
samples were collected from the 0-2 feet, 2-8 feet and 10-12 feet depth intervals.

. 5B-25 was advanced between ASTs No. 399 and No. 400 near the center of the former
PQS Etowah Terminal, This boring location was selected to provide field and analytical
data necessary to determine if soil and groundwater have been impacted by petroleum
hydrocarbons associated with the ASTs No, 399 and No. 400. Soil samples were
collected from the 0-2 feet, 2-8 feet depth intervals.

u TMW/SB-26 was advanced between ASTs No. 401 and No. 402 near the center of the
former PQS Etowah Terminal. This boring location was selected to provide field and
analytical data necessary to determine if soll and groundwater have been impacted by
petroleum hydrocarbons associated with the ASTs No. 401 and No. 402. Groundwater
was encountered approximately 22 feet b.g.s. TMW/SB-26 was advanced to a total
depth of approximately 24.5 fest b.g.s. A temporary monltoring well was installed to a
depth of approximataly 24.5 feet b.g.s. with the screened Interval from 14.5-24.5 feet
b.g.s.

. Background (BG) soil boring TMW/BG-1 was advanced at the southeast corner of the
former PQS Etowah Terminal, This location appeared to be up-gradient from the former
petroleum bulk storage operations. Potential sources for off-site impact include
stormwater runoff or groundwater migration from the CSX railroad corridor. Groundwater
was encountered approximately 12 feet b.g.s. and the boring was advanced to a total
depth approximately 17 feet b.g.s. TMW/BG-1 was installed with a screened interval
from 7-17 feet b.g.s. Soil samples were collected from the 0-2 feet and 10-12 feet depth
intervals.

. TMW/BG-2 was advanced along the eastern side of the Former PQS Etowah Terminal,
This location appeared to be up-gradient from the former petroleum bulk storage
operations,  Potential sources for off-site impact include stormwater runoff or
groundwater migration from the CSX railroad corridor. Groundwater was encountered
approximately 16 feet b.g.s. and the boring was advanced to a total depth approximately
20 feet b.g.s. TMW/BG-2 was installed with a screened interval from 10-20 feet b.g.s.
Soll samples were collected from the 0-2 feet, 2-8 feet and 14-16 teet depth intervals.
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Analytical Program
231 COPCs

The COPCs include the following: BTEX, MTBE, TPH-GRO, TPH-DRO, TPH-oil range organics
(ORO), lead, cadmium, chromium [lI, chromium VI, ethylene glycol, solvents and PAH. A list of
COPCs and reasons for eliminating or including COPCs from the sampling program appears in
Table 4.,

232 COCs

COCs include the COPCs listed above, The proposed analytical program includes BTEX, MTBE,
metals (cadmium, chromium (I, chromium VI and lead), TPH-GRO, TPH-DRO, TPH-ORO,
ethylene glycol, solvents and PAH. A list of COCs with the respective analytical methods is
included as Table 5.

2.3.3 Laboratory Analyses

The specific analytical program was chosen 1o target potantial sources identified by a historical
review of Site records and based on previous Site investigations. The analytical parameters and
corresponding analytical methods for each type of media to be sampled as part of the Additional
Site Characterization are presented in Tables 6 and 7. The referenced tables also provide
information concerning container types and preservation and holding time requirements.

Samples collected as part of the ASCR were submitted to Test America, Inc. (Test America) in
Mashville, Tennesses, Test America is WVYDEP certified laboratory No. 219. A copy of Test
America's Wast Virginia Laboratory Certificate is included at the end of Appendix B, Samples
were analyzed in accordance with U.S. EPA approved procedures such as those set forth by SW-
846, Methods of Chemical Analysis for Water and Wastes (U.S. EPA 600/4-79-020, 1983
revision). The quality of data collected during the Additional Site Characterization met level |l
validation and 10 percent of the analytical data validated.

Analytical Results

2.4.1 Soil Analytical Results

BTEX, MTBE, TPH-GRO/DRO/ORO, ethylene glycol, metals, solvents and PAH concentrations
were not detected above the Table 60-3B Industrial De Minimis levels or WVYDEP Draft Industrial

De Minimis levels (Tables 8-10). Soil analytical data are summarized in Tables 8, 9 and 10.
Chain-of-custody and certificate-of-analysis copies are included as Appendix C.
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242 Surface Soil Samples

TCLP lead concentrations ranged from below the method detection limit of 0.500 mag/kg in SS-1,
55-3, 5§5-5 and 55-6 to 3.05 mg/kg in S5-4 (Table 11). Soll sample locations are shown on Figure
2. Based on these data the area of TCLP lead concentrations exceeding 5.0 mg/kg near AST No.
389 has been delineated. PQS will consider remedial options for lead impacted soil in the vicinity of
AST No. 389 and communicate any remedial actions under separate cover. Chain-of-custody and
certificate-of-analysis copies are included as Appendix C.

WVOCs including mercaptan were not detected in a soil sample collected from the 2-3 feet depth
interval in SB-27, This soil sample was collected in the excavation for repair of the Allegheny
Power natural gas line (Figure 2). Based on these data, no further investigation of the Allegheny
Power natural gas leak and line repair is necessary. Chain-of-custody and certificate-of-analysis
copies are included as Appendix C.

24.3 Groundwater Analytical Results

Benzene concentrations of 0.322 mg/L, 0.07 mg/L, and 0.0608 mg/L were detected in groundwater
samples collected from TMW/SB-3S, TMW/SB-7S and TMW/SB-23, respectively (Table 12 and
Figure 4). No other benzena concentrations were detected above the Table 60-3B Groundwater
De Minimis level of 0,006 mg/L. Ethylbenzene concentrations were not detected above the Table
60-38 Groundwater De Minimis level of 1.300 mg/L. Toluene concentrations were not detected
above the Table 60-3B Groundwater De Minimis level of 1.000 mg/L. Total xylenes concenlrations
were not detected above the Table 60-38 Groundwater De Minimis level of 10.000 mg/L. An MTBE
concentration of 1.230 mg/L was detected above the WVDEP Draft Groundwater De Minimis level
of 0.020 mg/L in the groundwater sample collected from TMW/SB-75. Chain-of-custody and
cartificate-of-analysis copies are included as Appendix D,

Dissolved lead concentrations of 0.05 mg/l and 0.04 mg/L were detected in groundwater
samples collected from TMW/SB-16 and TMW/SB-17, respectively. No other dissolved lead
concentrations were detected above the Table 60-3B Groundwater De Minimis level of 0.015
ma/L.

TPH-GRO concentrations were detected above the WYDEP Draft Groundwater De Minimis level
of 1.500 mg/L in TMW/SB-7S (1.51 mg/lL) and TMW/SB-23 (2.83 mg/l). TPH-DRO
concentrations were detected above the WVDEP Draft Groundwater De Minimis level of 0.330
mg/l in TMW/SB-25, TMW/SB-7S, TMW/SB-12, TMW/SB-13, TMW/SB-14, TMW/SB-186,
TMW/S5B-17, MW-3, TMW/SB-20, TMW/SB-22, TMW/SB-23 and MW-7. TPH-DRO
concentrations exceeding the referenced De Minimis level ranged from 0.647 mg/L in TMW/SB-
13 to 30.0 mg/ll in TMW/SB-23. TPH-ORO concentrations were detected above the WVDEP
Draft Groundwater De Minimis level of 0.610 mg/L in TMW/SB-7S (5.92 mg/L), TMW/SB-12 (10.8
mg/L), TMW/SB-16 (5.80 mg/L) and TMW/SB-17 (2.10 mg/L). No other TPH concentrations were
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detected above WVDEP Draft Groundwater De Minimis levels. PAH parameters were not
detected above Table 60-38 Groundwater De Minimis levels in groundwater samples.

Groundwater samples were collected from seven (7) temporary monitoring wells (TMW/SB-11,
TMW/EB-12, TMW/SB-13, TMW/5B-14, TMW/SB-16, TMW/SB-17 and TMW/SB-20) and three
(3) monitoring wells (MW-1, MW-2 and MW-3) located adjacent to the Elk River. Due to the close
proximity to the Elk River, COC concentrations were compared with Surface Water Quality
Standards (SWQS), as referenced in 46 CSR 1, Appendix E, Table 1. Benzene concentrations
were not detected above the SWQS of 0.071 mg/L (Table 12). Toluene concentrations were not
detected above SWQS of 0.2 mg/L. Fluoroanthene concentrations were not detected above the
SWQs of 0.370 mg/l. Concentrations of other PAH COCs were detected in groundwater
samples collected from TMW/SB-12, TMW/SB-17 and TMW/SB-20 above the SWQS of 0.000031
mg/L. SWQSs for ethylbenzene, xylenes, MTBE, lead, TPH-GRO, TPH-DRO and TPH-ORO are
not established.

2.4.4 Near Shore Sediment and Surface Water Analytical Results

BTEX, MTBE, lead, TPH-GRO, TPH-DRO and TPH-ORO concentrations were not detected
above Table 60-38 Industrial De Minimis ar WVDEP Draft Industrial De Minimis levels in near
shore sediment samples (Table 8).

COCs were not detected above SWQSs in near shore surface water samples (NS-1 through NS-
4) ar surtace water samples (E-1 through E-15) (Table 12 and Figure 4). A TPH-DRO
concentration of 0.785 mg/L was detected in surface water sample E-5 above the Table 60-38
Groundwater De Minimis level of 0.330 mg/L.  Surface water sample E-5 was the third sample
location away from the shoreline within the second transect from the upstream boundary of the
Site (Figure 4). Surface water sample E-& was located approximately 77 feet from the shoreline.
Mo other COCs were detected above Table 60-3B Groundwater De Minimis levels in surface
water samples.

245 Liquid-Phase Hydrocarbons

During direct-push soil boring advancement (July 14 - 23, 2003), petroleum odors and sheens
were observed in TMW/SB-3S, TMW/SB-7S, TMW/SB-7D, SB-9, TMW/SB-16, SB-19, TMW/SB-
22 and TMW/SB-23. In accordance with the SAP, temporary monitoring wells were not installed
in SB-9 or SB-19. SB-9 is surrounded by TMW/SB-28, MW-5 and MW-7. SB-18 is surrounded
by MW-3, TMW/SB-18 and TMW/SB-23. In accordance with the SAP, temporary monitoring
wells were installed in TMW/SB-35, TMW/SB-7S, TMW/SB-7D, TMW/SB-16, TMW/SB-22 and
TMW/SB-23. LPH was not detected in TMW/SB-38, TMW/SB-7S, TMW/SB-16, TMW/SB-22 and
TMW/SB-23, As described below, a LPH thickness was detected in TMW/SB-7D.

On August 14, 2003, a 0.69 foot liquid-phase hydrocarbons (LPH) thickness was detected in
TMW/SB-7D. LPH was not detected in any other temporary monitoring well or monitoring well
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{Table 13). Following the discovery of LPH, liquid level gauging was conducted in TMW/SB-7S
and TMW/SB-7D on August 29 and September 4, 2003 (Table 14 and Figure 5). A total of 0.06
gallon of LPH was recovered by manual bailing on August 28 and September 4, 2003.

On September 12, 2003, an eight (8) hour high vacuum recovery event utilizing a mobile
treatment unit (MTU) equipped with a liquid ring blower was conducted in TMW/SB-7D. Liquid
levels were gauged in TMW/SB-78 and TMW/SB-7D. Vapor recovery rates ranged from 4.3
standard cubic feet per minute (scfm) o 5.3 sctm. Vacuum influence was detected in MW-1 and
MW-7. An estimated 0.13 gallons of LPH was volatilized and recovered from TMW/SB-7D. Due
to the small diameter (1-inch) of TMW/SB-7D and the depth (approximately 39 feet below top of
casing), liquids were not recovered during the MTU event.

On October 15, 2003, Shaw Environmental abandoned TMW/SB-7D and installed a four (4) inch
diameter monitoring well (MW-8) in the same location. MW-8 was installed using hollow stem
auger methods by Roy Fox of EnviroProbe, Inc. in accordance with West Virginia Title 47 Code of
State Regulations (CSR) Series 60. Mr. Fox is West Virginia certified driller No. 00174, Drilling
equipment was decontaminated prior to and following use. Groundwater was encountered
approximately 38 feet b.g.s. and the monitoring well was installed with the screened interval from
20.58 — 49.58 feet b.g.s. LPH was not encountered during drilling or installation activities. Soil
bering and monitoring well installation logs are included in Appendix A.

On October 16, 2003, Shaw Environmental developed MW-B by pumping. Temperature, pH,
conductivity and dissclved oxygen were measured using a calibrated water quality meter.
Development logs are included in Appendix B. LPH were not detected during well development.

On October 21, 2003, Shaw Environmental conducted an eight (8) hour high vacuum recovery
gvent utilizing a mobile treatment unit (MTU) equipped with a liquid ring blower in MW-8. Liguid
levels were gauged in MW-8 and TMW/SB-7S and LPH was not detected. Vapor recovery rates
ranged from 3.5 standard cubic feet per minute (scfm) to 6.2 scfm. Vacuum influence was
detected in MW-1 and MW-7 (Appendix E). Approximately 2,700 gallons of groundwater was
recovered from MW-8, treated through carbon and broadcast onto the site surface. BTEX
constituents were not detected in liquid sample collected from the carbon effluent (Appendix D).

On October 31, 2003, Shaw Environmental gauged liquid levels in MW-8 and TMW-7S, LPH

were nol detected. LPH removal is considered complete and will be verified by quartery
monitoring of liquid levels in MW-8 and the seven (7) other monitoring wells on-site.
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3.0 QA/QC Procedures and Protocols

341 QA/QC Analytical Results

The precision and accuracy of the field sampling procedures were checked through the preparation,
collection, submission and analysis of duplicate samples, trip blanks, and rinsate blanks. The following
QA/QC samples were collected and submitted for laboratory analysis.

Sample Type Quantity
Trip Blanks B
Equipment Rinsate Blanks 5
Split Samples 4
Duplicate Samples 3

Trip blank samples consisted of a set of sample containers filled with analyte-free water prepared by and
obtained from the analytical laboratory. Blank water was comprised of the same water used by the lab for
method blanks. Trip blanks were submitted at a frequency of one per sample shipment containing samples
to be analyzed for VOCs. Trip blanks were analyzed for the same VOCs as media samples included in
each particular shipment. Eight (8) trip blank samples were submitted to the analytical laboratory. VOCs
were not detected in trip blank samples (Table 15). Analytical results of the trip blank samples indicate that
the sample packaging and shipping methods were effective and appropriate to prevent cross-cantamination
between sample containers, Copies of the laboratory analytical repors and sample chain of custody
records are included in Appendices C and D.

Equipment rinsate blanks were collected from the final anaylte-free DI water rinse of the equipment
decontamination process during soil sampling activities. Once a piece of sampling equipment was fully
decontaminated, analyte-iree water was poured over, across and through the sample collection surfaces
and the water was collected directly into appropriate water matrix sample containers. One rinsate blank was
submitted per 20 samples. Five (5) equipment rinsate blank samples were submitted to the analytical
laboratory, Rinsate blanks were analyzed for the same parameters as those analyzed in matrix samples
included in each particular shipment. Benzene, ethlybenzene, total xylenes, MTBE, lead and TPH-GRO
were not detected in rinsate blanks (Table 10). An estimated toluene concentration of 0.0011 mg/L was
detected in the rinsate blank for the 18 — 20 foot soil sample from SB-1. TPH-DRO concentrations were
detected slightly above the laboratory method detection limit (MDL) in four (4) out of five (5) TPH DRO
blanks. Only one (1) TPH-DRO concentration (0.210 mg/L in the rinsate blank for NS-5) was detected
slightly above two times the MDL of 0.100 mg/L in rinse blank samples. TPH-ORO concentrations were
detected slightly above the laboratory MDL in two (2) out of five (5) rinsate blanks. None of the TPH-ORO
rinsate blank concentrations were detected at or above two times the MDL of 0.100 mg/.. PAHs were
detected at or slightly above laboratory method detection levels in three (3) out of 54 analyses for PAHs in
rinsate blanks. Analytical results of the equipment rinsate blank samples indicate that the equipment
decontamination procedures were effective in eliminating potential cross-contamination between sample
locations.
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Soil splits were used to assess sample representativeness and analytical precision. Split samples wera
prepared by dividing a single sample into two equal aliquots for separate analyses. Split samples were
collected at a frequency of one per 20 samples per analytical method. Four (4) split samples were
submitted to the analytical laboratory. Each spiit sample was analyzed for the same parameters as the
corresponding regular sample. Soll split sample analytical results for VOCs, lead, TPHs, PAHs and solvents
were within typical analytical precision expectations (Appendix F, Table A, B and C). Results for soil
sample precision are discussed in Section 3.3.

Groundwater duplicates were used lo assess sample representativeness and analytical precision.
Duplicates were prepared by collecting two (2) samples independently at the same location during a single
act of sampling. Duplicate samples was collected at a frequency of one per 20 samples per analytical
method, Each duplicate sample was analyzed for the same parameters as the corresponding regular
sample. Three (3) duplicate samples were submitted to the analytical laboratory. Groundwater duplicate
sample analytical results were within typical analytical precision expectations (Appendix F, Table D).
Results for groundwater sample precision are discussed in Section 3.3,

Matrix spike (MS) and matrix splke duplicate (MSD) sample pairs were collected at a frequency of one per
20 environmental samples per matrix sampled (See Section 3.3). Results of the MS/MSD were used by the
laboratory to evaluate the analytical precision of tha method given the matrix analyzed. The analytical
laboratory followed internal quality control procedures specified in the SW-846 organic and inorganic
methads., MS and MSD samples were required as part of the SW-846 quality control procedures.

Temperature blanks prepared provided by the laboratory were included in each sample shuttle for more
accurate measurement of sample shuttle temperatures taken upon receipt at the laboratory (See Section
3.3). Results of temperature blanks were noted by the laboratory sample custodian upon receipt.

3.2 Level lll Data Validation

Prior to releasing data for use by project staff, 10 percent of the total data packages underwent a formal
validation procedure to examine laboratory compliance with QA requirements and other factors, which
determined the quality of the data. Level lll data validation was parformed by Shaw Environmental Senior
Chemist, Richard W, McCracken. Mr. McCracken validated data for VOC, PAH, lead and TFH analytical
results for 10 percent of the soil and groundwater samples collected during the Additional Site
Characterization. Test America in Nashville, Tennessee analyzed the samples using SW-846 methods.
Level Il data validation was performed in accordance with the Region Il Modifications to National
Functional Guidelines (Organics — 9/94, and Inorganics — 4/93), as applied to SW-846 methodology. The
full report of Level Il data validation is included as Appendix F.

321 voOC
Adsorbed-phase VOC results were acceptable as reported with J qualifiers noted for compounds in

seven (7) soll samples. A J qualifier indicates that the associated numerical value was an
estimated quantity. Toluene results in soil samples from the 2 ~ 8 feet depth interval in SB-1, the 0
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~ 2 feet depth interval in TMW/SB-25 and the 2 — 8 feet depth interval in TMW/SB-25 were qualified
BJ due to an estimated concentration detected in the associated rinse blank sample. Dissolved-
phase VOC results were acceptable as reported with no J qualifiers in four (4) groundwater
samples.

322 PAH
Adsorbed-phase and dissolved-phase PAH results were acceptable as reported with no qualifiers.
323 Metals

Adsorbed-phase and dissolved-phase lead, cadmium, chromium IIl and chromium VI results were
acceptable as reported with no qualifiers.

324 TPH

Adsorbed-phase TPH results were acceptable as reported with no qualifiers. Dissolved-phase
TPH-GRO results were acceptable as reported with one J qualifier. Dissolved-phase TPH-DRO
results were acceptable as reported with J qualifiers for all groundwater samples. Dissolved-phase
TPH-ORO results were acceptable as reported.

3.3 Precision of Data Analyzed

The analytical laboratory followed the internal quality contrel procedures specified in the SW-B46 organic
and inorganic methods. A MS and MSD were required as part of the SW-846 quality control procedures.
The investigation team coordinated with the lab ensuring that extra samples were collected as needed for
the MS/MSD. A temperature blank consisting of a sample container filled with potable water, accompanied
each cooler shipped to the laboratory. Temperature blanks were provided by the laboratory for a more
accurate measurement of sample shuttle temperatures taken upon receipt at the laboratory. Additionally,
the precision and accuracy of the field sampling procedures was checked through the preparation,
collection, submission and analysis of QA/QC samples, field audits and review of field documents.

3.3.1 Precision

Pracision refers to the level of agreement among repeated measurements of the same paramater,
It Is usually stated in terms of standard deviation, relative standard deviation, relative percent
difference, range, or relative range. The overall precision of a piece of data is a mixture of sampling
and analytical factors, The analytical precision is much easier to control and quantify because the
laboratory is a controlled, and therefore, measurable environment. Sampling precision is unique to
each site, making it much harder to control and guantify. The goals for each factor are addressed
here separately.
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Sampling precision was checked by obtaining a duplicate sample for every 20 samples collected for
each type of media. Precision was evaluated by calculating the relative percent difference (RPD)
as follows:

RPD. difference between the two messured values » 100
Average of the two messured valies

Sail split sample RPD results indicate that 95 percent of analytical results for VOCs, metals and
TPHs, and 94 percent of PAHs and solvents were within typical precision expectations.  Split soil
samples are not duplicate samples and variation in APD results is not uncommon. On-site
subsurface conditions such as micro-stratigraphic changes, laminated fill or other sall
characteristics that can not be eliminated through homogenization increase the possibility of wide
varation in split soil sample analytical results. Additionally, relatively minor variation in low COC
(close to method detection limits) concentrations may cause relatively large RPD percentages.

Groundwater duplicate sample RPD results indicate that 98 percent of the analytical results for
VOCs, lead, TPHs and PAHs are within typical analytical precision expectations. Minor variations in
concentrations caused the RPD in one (1) out of 45 analyses to vary more than 35 percent.

3.3.2 Accuracy

Accuracy refers to the difference between a measured value for a parameter and the true value for
the parameter. It is an indicator of the bias in the measurement system. Sources of error
measured by this parameter include the sampling process, field contamination, preservation,
handling, sample matrix, sample preparation and analytical technigue.

The sampling accuracy was assessed by collecting and submitting one rinsate blank per 20
samples and one trip blank for each sample shipment that contains samples to be analyzed for
volatile organics. The accuracy goal for the trip and rinsate blanks is to contain less variation than
the method detection limit for each analytical parameter. No variation was found in VOCs, lead,
TPH-GRO and TPH-ORO analyses for rinsate blanks (Table 15). Analytical results for 80 percent
of TPH-DRO analyses varied by less than the mathod detection limit. Analytical results for 84
percent of PAH parameters varied by less than the method detection limit. Mo variation was found
in VOCs analyses for trip blanks. Analytical results of the equipment rinsate and trip blank samples
indicate that the equipment decontamination procedures were effective in eliminating potential
cross-contamination between sample locations.

Laboratory accuracy was evaluated by the analysis of one method blank per sample batch and cne
spiked sample per sample batch. For samples analyzed using SWB46 methods, the spike
acceptance criteria specified in the method were adopted. Volatile and semi-volatile method blanks
contained no more than the detection limit for target compounds and no more than five times the
detection limit of common lab contaminants including methylene chloride, acetone, 2-butanone, and
phthalate esters. Inorganic method blanks contained less than the detection limit for each analyte.

WPty POREawahFlavislon 1 A50A-Eiowah-Novambes 2003 laxl. doc 26 IMowernbes 2003 |Ravision Na, 1)



Shaw Environmental, Inc.
PQS Tax 1D No. 76-0200625

3.3.3 Representativeness

Representativeness is a measure of the degree to which the measured results accurately reflect the
medium being samplad and overall site conditions. Representativeness is a qualitative parameter
that is addressed through the proper design of the sampling program in terms of sample location,
number of samples and actual material collected as a sample of the whole.

Sampling protocols were followed to assure that samples collected are representative of the media.
Field handling protocols (e.g., storage, handling in the field, and shipping) were also followed to
praserve the Integrity of the collected samples. Proper field documentation and data validation
wera used to establish that protocols were followed and that sample identification and integrity were
maintained.

3.34 Comparability

Comparability expresses the confidence with which one data set can be compared to another.
When comparing data, it Is important to compare data collected under the same set of conditions.
Seasonal trends, depth of sample collection, analytical protocol, method detection limits, and any
other sampling/analytical variables were taken into account when comparing data sets. This was
accomplished using established USEPA methods for collecting and analyzing the samples, and
documenting the methods used.

3.3.5 Completeness

Completeness is a measure of the amount of information that must be collected during the field
investigation to allow succesasful achievement of the project objectives, The overall objective of the
Additional Site Characterization is to characterize the nature and extent of contamination at the site,
so that a preliminary risk assessment can be pedformed. The completeness goal for the activities
was 90% for the field sampling and 90% for the laboratory analyses, Based on field and laboratory
documentation and data validation, the data completeness goal was met. Field and laboratory data
are usable.
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4.0 Geology, Hydrogeology and Hydrology

4.1 Topography, Geology and Hydrogeology

The Site is located in Charleston, West Virginia on a steep sided Quaternary fluvial terrace remnant
adjacent to the Elk River (Figure 1). The Elk River is a southwest flowing tributary of the Kanawha River
with a normal pool elevation approximately 566 feel above mean sea level (MSL). Topography slopes
westward toward the Elk River. Approximately 40 percent of the ground surface is covered by asphalt and
concrete pavement and bulldings (Figure 3). The remaining area is covered by grass, gravel and soil.

Based on liquid level gauging data recorded on August 14, 2003, the unconfined groundwater table ranges
from approximately 13.86 feet to 39.74 leet b.g.s. The average depth to groundwater was approximately
18.65 feet b.g.s. (Table 13). Lithologic descriptions included on boring logs indicated the unconfined aquifer
is generally characterized by gray to orangish brown silty, clayey fine to medium grained sand with
occasional gravel and occasional intercalated silty clay and clayey silt. Using liquid level gauging data
recorded on August 14, 2003, a potentiometric surface map was constructed for the Site (Figure 6).
Groundwater in the unconfined aquifer appears to flow westward toward the Elk River with an average
hydraulic gradient of 0.12 feet/foot.

The area lles within the unglaciated portion of the Appalachian Plateau physiographic province, which is
generally characterized by relatively flat ling gently folded Upper Paleozoic sedimentary rocks, Fill and
Quaternary fluvial and colluvial deposits greater than approximately 40 feet thick undedie the site.
Udorthents Smoothed-Urban Land complex soils are developed at the surface of the Site (Van Houten, et.
al., 1981). The Udorthents Smoothed-Urban Land complex typically consists of areas of heterogeneous fill
material that has been leveled by cutting the higher parts and filling the lower parts.

Based on boring logs, fill materials at the Site range from approximately 4 to 12 feet thick. The fill appears
fo be underain by a fining upward sequence of Quaternary alluvial deposits generally comprised of silty
clayey fine to medium grained sand with occasional gravel overain by clayey silt and silty clay. The
Quaternary alluviumn s disconformably underdain by the Pennsylvanian Allegheny Formation, which is
generally comprised of cyclic sequences of sandstone, siltstone and shale with occasional thin limestone
and coal strata (Cardwell, et. al., 1986), Depth to bedrock s unknown, Hydrogeological cross-sections A-A'
and B-B' show west to east and narth to south subsurface views of the site (Figure 7).

4.2 Surface Water Hydrology

Surface water runoff flows westward to the adjacent Elk River (Figure 2). Stormwater drains located in the
diked area and on the asphalt parking lot on the northern end of the site flow into an oiliwater separator
located on the eastern side of the site (Figure 2). Treated stormwater from the oil'water separator
discharges into the Elk River in accordance with National Pollution Discharge Elimination System (NPDES)
Permit No. WV0045225, Stormwater from the asphalt parking lot located on the southemn end of the Site
flows into catch basins along the western edge of the facility and is discharged into the Elk River.

N:Prajecin/ POE/Elowsh/Revigion 1 ASCH-Elowsb-Mavambar 2000 st doe 23 Newiirbear 2003 [(Fewision Ma, 1]



Shaw Environmental, Inc.
PQIS Tax 1D No. 76-0200625

5.0 Sensitive Receptor Survey

Based on known site operational history and information contained in previous environmental site
assessments (ESA's) included in the VRP application, this section summarizes sensitive receptor
information for the Site. The Site consists of a two-story Warehouse/Office building, a Garage/Storage
building, asphalt parking lots, a grave yard, a fire (pump) house, a flair, a fuel loading rack, an oil loading
rack, an oll/water separator, a dock, two former fire houses, a former pump house, a former loading rack,
19 ASTs and associated aboveground product piping (Figure 2). No wetlands or vernal pools are located
on-site. The Site is bordered to the north by woodland, to the east by a railroad corridor and Barlow Drive
beyond, 1o the south by residences and to the west by the Elk River. A steep, wooded slope Is located
beyond the railroad corridor and Barlow Drive, east of the Site. An Allegheny Power natural gas pipeline
crosses the northern end of the Site. A former Columbia Natural Gas (CNG) pipeline station facility is
located approximately 0.5 mile north of the Site. The Site has been designated an industrial zone.

Drinking water wells do not appear to exist within 2,000 feet of the facility. The closest water supply wells
are located west of the Site on the opposite side of the Elk River. No commercial groundwater irrigation
activity is known in the vicinity of the Site. Groundwater is not used as a local drinking water source and
depth to the unconfined groundwater aquifer ranges from approximately 14 to 40 feet b.g.s. Drinking
water in the area is supplied by the West Virginia American Water Company, which obtains potable water
from an intake along the Elk River located approximately 1.3 miles southwest (downstream) of the Site.

Basements are reported in residential buildings located approximately 200 feet south of the Site. The

Office/Warehouse and Garage/Storage buildings at the Site are constructed on concrete slabs and
foundations. This bottom floor of the Office/Warehouse is approximately 50% below grade.
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6.0 Discussion of Analytical Data

6.1 Surface Soil (0-2 feel b.g.s.)

BTEX, MTBE, TPH-GRO/DRC/ORO, ethylene glycol, metals, solvents and PAH concentrations were not
detected above the Table 60-3B Industrial De Minimis levels or WVDEP Draft Industrial De Minimis levels
in soil samples collected from the 0 - 2 feet depth interval (Tables 8 - 10).

6.2 Subsurface Soil (2-8 Feet b.g.s.)

BTEX, MTBE, TPH-GRO/DRO/ORO, ethylene glycol, metals, solvents and PAH concentrations were not
detected above the Table 60-38 Industrial De Minimis levels or WWVDEP Draft Industrial De Minimis
levels in soil samples collected from the 2 -~ B feet depth interval (Tables 8 - 10).

6.3 Subsurface Soil (2-Foot Depth Interval Immediately Above Groundwater)

BTEX, MTBE, TPH-GRO/DRO/ORO, ethylene glycol, matals, solvents and PAH concentrations were not
detected above the Table 60-3B Industrial De Minimis levels or WVDEP Draft Industrial De Minimis
levels in scil samples collected from the two (2) foot depth interval immediately above the saturated zone
(Tables 8 - 10).

6.4 Near Shore Sediment

BTEX, MTBE, lead and TPH-GRO/DRO/CORO concentrations were not detected above Table 60-3B
Industrial De Minimie or WVDEP Draft Industrial De Minimis levels in near shore sediment samples
(Table 8). Since TPH-DRO was not detected in near shore sediment samples, PAHs and solvents
analyses were not performed.

6.5 Groundwater Analytical Results

Two (2) benzene concentrations (0.322 mg/L in TMW/SB-35 and 0.07 mg/L in TMW/SB-7S) were detected
above the Table 60-3B De Minimis level of 0.005 mg/L in perched groundwater on the southem side of the
Site (Table 12 and Figure 4). TMW/SB-3S is located between the loading rack and oil'water separator.
TMW/SB-7S is located adjacent to the northwest comer of the Garage/Storage Building at the south end of
the Site. One (1) benzene concentration (0.0608 ma/L in TMW/SB-23) was detected above the referenced
Groundwater De Minimis level in unconfined groundwater near the north end of the Site. No other benzene
concentrations were detected above the Table 60-3B Groundwater De Minimis level of 0.005 mg/L.

Ethylbenzene concentrations were not detected above the Table 60-38 Groundwater De Minimis level of
1.300 mg/L. Toluene concentrations were nol detected above the Table 60-3B Groundwater De Minimis
level of 1.000 mg/L. Total xylenes concentrations were not detected above the Table 60-3B Groundwater
De Minimis level of 10.000 mgfL.
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One (1) MTBE concentration (1.230 mg/L in TMW/SB-7S) was detected above the WVDEP Draft
Groundwater De Minimis level of 0.020 mg/L in perched groundwater. TMW/SB-7S is located adjacent to
the northwest corner of the Garage/Storage Building in the southwest area of the Site.

Two (2) dissolved-phase lead concentrations (0.05 mg/L in TMW/SB-16 and 0.04 mg/L in TMW/SB-17)
were detected above the Table 60-3B Groundwater Da Minimis level of 0.015 mg/L in groundwater west
of the former pumphouse in the northern area of the Site. No other dissclved lead concentrations were
detected above the Table 60-3B Groundwater De Minimis level of 0.015 mg/L.

One (1) TPH-GRO concentration (2.83 mg/lL in TMW/SB-23) was detected above the WVDEP Draft
Groundwater De Minimis level of 1.500 mg/L in unconfined groundwater. TMW/SB-23 is located adjacent to
former bulk ol ASTs in the northern area of the Site. One (1) TPH-GRO concentration (1.51 mg/L in
TMW/SB-75) was detected above the Table 60-3B De Minimis level in perched groundwater. TMW/SB-7S
is located adjacent to the northwest comer of the Garage/Storage Building in the southwest area of the Site.
No other TPH-GRO concentrations were detected above the WVDEP Draft Groundwater De Minimis level
of 1,500 mgiL.

Two (2) TPH-DRO coneentrations (1.56 mg/L in TMW/SB-2S and 8.90 mg/L in TMW/SB-7S) were detected
above the WVDEP Draft Groundwatar De Minimis level of 0.330 mg/L in perched groundwater on the
southern half of the Site. TMW/SB-2S is located adjacent to the loading rack. TMW/SB-7S is located
adjacent to the northwest comer of the Garage/Storage Building in the southwestern area of the Site. Four
(4) TPH-DRO concentrations (0,708 mg/L in MW-7, 21.0 mgil. in TMW/SB-12, 0.647 mg/L in TMW/SB-13
and 0.853 mg/L in TMW/SB-14) were detected above the referenced De Minimis level in unconfined
groundwater in the western area of the Site. Six (6) TPH-DRO concentrations (16.4 mg/L in TMW/SB-16,
17.7 mg/L in TMW/SB-17, 1.54 mg/L in MW-3, 2.89 mg/L in TMW/SB-20, 2.04 mg/L in TMW/SB-22 and
30.0 mg/L in TMW/SB-23) were detected above the referenced De Minimis level in unconfined groundwater
in the northern area of the Site. Mo other TPH-DRO concentrations were detected above WVDEP Draft
Groundwater De Minimis level of 0.330 mg/L.

Two (2) TPH-ORO concentrations (5.80 mg/L in TMW/SB-16 and 2.10 mg/L in TMW/SB-17) were detected
above the WVDEP Draft Groundwater De Minimis level of 0.610 mg/L in the northern area of the Site. One
(1) TPH-ORO concentration (10.8 mg/L in TMW/SB-12) was detected above the referenced Groundwater
De Minimis level in unconfined groundwater in the westem area of the Site. One (1) TPH-ORO
concentration (5.92 mg/L in TMW/SB-75)) was detected above the referenced De Minimis level in perched
groundwater, TMW/SB-75 is located adjacent to the northwestern comer of the Garage/Storage Building in
the southwestern area of the Site. No other TPH-ORO concentrations were detected above WVDEP Draft
Groundwater De Minimis level of 0.610 mg/L.

PAH parameters were not detected above Table 60-3B Groundwater De Minimis levels in groundwater
samples.

Groundwater concentrations discussed above occur in the following four (4) areas (Figure 4):

N:Presjoata/ POS ElwnlyFeviaion | ASCR-Etawnh-Noyamibar 203 el tac 31 Newamber 2000 [Ravisian Mo, 1)



Shaw Environmental, Inc.
PGS Tax 1D No, 76-0200625

Fuel Loading Rack Area — A benzene concentration in TMW/SB-3S and a TPH-DRO concentration in
TMW/SB-25 were detected above referenced De Minimis levels in perched groundwater adjacent to the
Fuel Loading Rack.

Southwestern Area - Benzene, MTBE and TPH-GRO/DRO/ORO concentrations were detected above
referenced Groundwater De Minimis levels in TMW/SB-7S located in perched groundwater in the
southwestern area of the Site near a former waste oil UST. Due to LPH in TMW/SB-7D, an unconfined
groundwater sample could not be collected in this area. TMW/SB-7D was abandoned and replaced by MW-
8. LPH has been removed and it should be possible to collect a groundwater sample from MW-8 during
quarterly manitoting scheduled for December 2003,

Western Area — A TPH-CRO concentration in TMW/SB-12 and TPH-DRO concentrations in MW-7,
TMW/SB-12, TMW/SB-13 and TMW/SB-14 were above the referenced Groundwater De Minimis level in
unconfined groundwater located in this area. Former diesel ASTs No. 403, No. 404 and No. 405 are
located along the upgradient eastern edge of this area.

MNorthern Area — Benzene, dissolved lead, TPH-GRO, TPH-DRO and TPH-ORO concentrations were
detected above the referenced Groundwater De Minimis levels in this area, TPH-DRO concentrations were
detected above the referenced Groundwater De Minimis level in the unconfined groundwater in MW-3,
TMW/SB-16, TMW/SB-17, TMW/SB-20, TMW/SB-22 and TMW/SB-22. Dissolved lead and TPH-ORO
concentrations were detected above the referenced Groundwater De Minimis levels in TMW/SB-16 and
TMW/SB-17, Benzene and TPH-GRO concentrations were detected above (he referenced De Minimis
levels in TMW/SB-23. The former pump house, bulk oll ASTs No. 395, No, 396 and No. 397 and kerosane
ASTs Mo, 393 and No. 394 are located along the upgradient eastern margin of this area.

6.6 Near Shore and Off-Shore Surface Water

BTEX, MTBE, lead, TPH-GRO and TPH-ORO concentrations were not detected above Table 60-3B
Groundwater De Minimis levels or WVDEP Draft Groundwater De Minimis levels in near shore or off-shore
surface water samples (Table 12).

A TPH-DRO concentration of 0.785 mg/L was detected in the off-shore surface water sample collected at
location E-5 In the Elk River (Table 12 and Figure 4). TPH-DRO concentrations were not detected above
the WVDEP draft Groundwater De Minimis level of 0.330 mg/L in other off-shore or near shore surface
water samples. The TPH-DRO concentration appears to be part of normal background in the Elk River for
the following reasons:

Only one (1) out of 20 surface water samples exceeded the referenced De Minimis level. Near-shore
surface water samples were collected in the most likely location to be impacted by COCs from the Site.
TPH-DRO econcentrations were not detected above the referenced De Minimis level in near-shore surface
water samples (NS- 1 through NS-5) or in the off-shore surface water sample in the same transect nearer to
the Site (E-4).
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Possible COC sources are present in the Elk River (ships and other water craft operating in the Elk River).
Upstream facilities that store or have stored petroleum hydrocarbons exist,
6.7 Preliminary Site Conceptual Model

Bulk storage of petroleum products including gasoline, diesel, bulk cil and additives began at the Site in
1938 and continued until 2001. During the course of operations, 19 ASTs and three USTs were utilized.
It is possible that petroleum hydrocarbon liquids stored in the ASTs and USTs leaked product containing
VOCs, SVOCs (TPHs) and lead into the subsurface. Historical field and analytical data and findings from
an Additional Site Characterization performed during July and August 2003 indicate the following:

« Surface soll is not impacted above Table 60-3B Industrial De Minimis levels or WVDEP Draft De
Minimis Levels and exposure pathways are not complete, Thus, risk for on-site
industriallcommercial workers via particulate inhalation, ingestion and dermal contact with surface
soil does not exist.

» Subsurface soil media is not impacted above Table 60-3B Industrial De Minimis levels or WVDEP
Draft De Minimis Levels and exposure pathways are not complate. Thus, possible risk for on-site
construction and utility workers via inhalation of VOCs from subsurface soil, ingestion of
subsurface soil and dermal contact with subsurface seil does not exist,

« Dissolved-phase COC concentrations in groundwater media indicate that a risk of exposure for
on-site workers via inhalation of VOCs from groundwater is possible.

» [Dissolved-phase COC concentrations are present at shallow depths in perched groundwater near
the fuel loading rack and southwestern comer of the Site. Ingestion, dermal contact and
inhalation exposure pathways are possible for on-site construction and utility workers
encountering perched groundwater in the two referenced areas.

Surface pavement and buildings appear to cover approximately 33 percent of the site surface. Based on
historical data, groundwater flows westward toward the Elk River. A Site Conceptual Model form is
included as Appendix G.

6.8 Exposure Pathways of Concern

Exposure pathways ol concern appear to include inhalation of volatiized COCs from groundwater
(Appendix G).

6.9 Future Exposure Pathways of Potential Concern

Possible future construction projects across the subject site could pose a potential concern for
construction or utility workers digging in the subsurface. COCs in perched groundwaler located in the
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vicinity of the fuel loading rack and southwest corner of the Site could be of potential concern to
construction and utility workers digging in the subsurface. Exposure pathways of potential concem
include ingestion, dermal contact and inhalation.

6.10  Preliminary Ecological Standard Determination
The Elk River is located along the western border of the Site. There are no known incidents of impact to
wildlife related to the Site. Based on analytical data, near shore sediments are not impacted by COCs

above Table 60-3B Industrial De Minimis levels or WVDEP Draft Industrial De Minimis levals. A
preliminary checklist to determine the applicable ecological standard is included as Appendix H.
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7.0 Delineation of Impact

741 Delineation of Impacted Soil

VOCs, lead, TPHs and PAHs were not detected above Table 60-3B Industrial De Minimis levels or
WWDEP Draft Industrial De Minimis Levels in soil samples collected on-Site (Tables 8, 9 and 10).

7.2 Delineation of Impacted Groundwater

Benzene, MTBE, lead, TPH-GRO, TPH-DRO and TPH-ORO were detected above Table 60-3B
Groundwater De Minimis Levels and WVDEP Draft Industrial De Minimis Levels for TPH (Table 12 and
Figure 4). COC concentrations were detected above Table 60-3B Groundwater De Minimis levels and/or
WWDEP Draft De Minimis Levels for TPH in the following four (4) areas (Figure 4):

Fuel Loading Rack Area - A benzene concentration and a TPH-DRO concentration were detected above
referenced Groundwater De Minimis levels in perched groundwater in TMW/SB-35 and TMW/SB-28
located adjacent to the Fuel Loading Rack. Since COCs were not detected above the referenced De
Minimis levels in the unconfined groundwater sample collected from MW-5, vertical delineation is completa.
Based on boring logs, a perched zone was encountered in TMW/SB-25, TMW/SB-35, MW-7 and SB-9, but
not in SB-4, SB-8 or TMW/SB-26. Thus, the limits of the perched zone have been horizontally defined.

Southwestern Area - Benzene, MTBE and TPH-GRO/DRO/ORO concentrations were detected above
referenced Groundwater De Minimis levels in TMW/SB-75 located in perched groundwater in the
southwestern comer of the Site near a former waste oil UST. Due to LPH in TMW/SB-7D, an unconfined
groundwater sample could not be collected in this area. TMW/SB-7D was abandoned and replaced by MW-
8. LPH has been removed and a groundwater sample should be collected from MW-8 during quarterly
monitoring scheduled for December 2003. Based on analytical results of the groundwater sample to be
collected from MW-8, vertical delineation of dissolved-phase COCs may be determined. Based on boring
logs, the harizontal limits of the perched zone appears to be confined to the immediate vicinity of TMW/SB-
78.

Western Area - A TPH-ORO concentration in TMW/SB-12 and TPH-DRO concentrations in MW-7,
TMW/SB-12, TMW/SB-13 and TMW/SB-14 were detected above the referenced Groundwatar Da Minimis
level in unconfined groundwater located in this area. Former diesel ASTs No. 403, No. 404 and No. 405 are
located along the upgradient eastern edge of this area. Dissolved-phase COCs were not detected above
the referenced Groundwater De Minimis levels in groundwater samples collected from MW-2 (located cross-
gradient to the north), MW-5 (located upgradient to the east) and TMW/SB-11 (located cross-gradient to the
south). Delineation of TPH-DRO concentrations above the referenced Groundwater De Minimis level in the
weslern area is complete.

Northern Area - Benzene, dissolved lead, TPH-GRC, TPH-DRO and TPH-ORO concentrations were
detected above the releranced Groundwater De Minimis levels in this area. TPH-DRO concentrations were
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detected above the referenced De Minimis level in the unconfined groundwater in MW-3, TMW/SB-16,
TMW/SBE-17, TMW/SB-20, TMW/SB-22 and TMW/SB-22. Dissolved lead and TPH-ORO concentrations
were detected above the referenced Groundwater De Minimis levels in TMW/SB-16 and TMW/SB-17.
Benzene and TPH-GRO concentrations were detected above the referenced Groundwater De Minimis
levels in TMW/SB-23. The former pump house, bulk oil ASTs No. 395, No, 396 and No, 397 and kerosene
ASTs No, 393 and No. 394 are located along the upgradient eastern margin of this area. Since COCs were
not detected in groundwater samples collected from MW-2 and MW-6, upgradient (eastward) and cross-
gradient (southward) delineation are complete. Depending on the results of a future risk assessment, cross-
gradient delineation in the northward direction may not be necessary.

7.3 Additional Site Characterization Recommendation
Groundwater samples will be collected from MW-8 and the seven (7) other on-Site monitoring wells during

quarterly monitoring scheduled for December 2003. Single aquifer tests are needed to determine average
hydraulic conductivities for risk assessment purposes.
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Table 2
Historical Soil Analytical Data
Former PQS Etowah Terminal

Shaw Environmental, Inc.
PGS Tax ID No. 76-0200625

1015 Barlow Drive
Charleston, West Virginia
Total Lead g TPH |
Benzene| BTEX | MTBE | Total | TCLP GRO DORO ORO
ma/k mg/k ma/kg)| (mg/kg)|{m m malk k
0.05 10 NE 1,000 [ 1,900 2,600 6,100
C-1 11/3/00 | 0-0.5 | 0.0031 | 0.0244 NS 2.13 0.07 NS NS NS
C-2 11/3/00 | 0-0.0 | <0.0011 | <0.0011 NS 2220 8.2 NS NS NS
C-3 11/3/00 | 0-0.5 | <0.0012 | <0.0012 NS 545 1.2 NS NS NS
HA-1 | 11/3/00| 0-15 | <0.0012 | <0.0012 NS 245 0.16 0.98 1700 1600
HA-2 | 11/3/00| 3-3.5 | <0.120 746 NS 232 013 6300 1200 180
HA-3 | 11/3/00 | 0-1.0 | <0.0012 | <0.0012 NS 139 <0.04 | <0.12 170 230
HA-4 | 11/3/00| 2-3 | 0.0036 | 0.0149 NS 23.8 | <0.04 5.1 26 37
HA-5 | 11/3/001 2-3 | 0.0160 | 0.0160 NS 53.3 0.06 0.74 240 260
I GP-1 |11/16/00] 4-8 | 0.5300 | 3.5900 NS 58.6 NS 180 4,500 1,800
GP-1 |11/16/00] 12-16 | <0.0012 | <0.0012 NS 6.8 NS <(.12 38 25
GP-2 [11/16/00] 4-8 | <0.0013 | <0.0013 NS 13.8 NS <0.13 13 18
GP-2 |11/16/00] 12~ 16 | <0.0011 | <0.0011 NS 56 NS <(.11 3.7 4.4
GP-3 |11/16/00] 8—12 | 0.2500 | 8.3500 NS 17.8 NS 900 150 13
GP-3 [11/16/00] 12-~16 | =0.0012 | <0.0012 NS 8.7 NS <Q.12 7.4 71
GP-4 |[1116/00] 8-12 | <0.0014 | <0.0014 NS 12 NS <0.14 4.8 9.2
GP-4 [11/16/00] 12 ~16 | 0.0660 | 06160 NS 8.4 NS 6.3 30 6.4
GP-5 |11/16/00] B8—-12 | <0.0011 | <0.0011 NS 6.7 NS 0.17 200 450
GP-5 |[11/16/00] 12—~16 | <0.0012 | <0.0012 NS 8.5 NS <0,12 <3.7 4.5
GP-6 [11/16/00] 4-8 | 0.5000 | 5.9500 NS 146 NS a0 1,000 320
GP-6 [11/16/00] 16 ~20 | 0.0470 | 0.5410 NS 14.1 NS 33 4.2 7
GP-6 |[11/16/00] 36 - 40 | <0.0012 | <0.0012 NS 5.8 NS <0.12 <38 <3.9
GP-7 [11/16/00] B—12 | <0.0012 | <0.0012 NS 11.2 NS 0.15 5.1 5.5
GP-7 |11M16/00] 40 ~ 43 | <0.0012 | <0.0012 NS 15 NS <0.12 <3.8 <3.8
GP-8 [11/17/00{ 12-16 ( 0.3000 | 1.0200 NS 12.8 NS 37 310 40
GP-8 [11/47/00| 24~28 | 0.0200 | 0.0200 NS 10.4 NS 0.13 46 8.2
GP-8 (11/17/00] 16-20 | 0.3700 | 1.9500 NS 10.2 NS 100 300 58
GP-9 |11/17/00] 28 ~32 | <0.0011 | <0.0011 NS 57 NS <0.11 <37 4.1
GP-10 {11/17/00] 12~16 | 0.0130 | 0.2458 NS 10.2 NS 160 5.4 <4.0
GP-10 [11/17/00] 2024 | <0.0012 | <0.0012 NS 8.1 NS <0.12 =4 1 56
C2-A | 5/30/01| D-0.5 NS NS NS | 1,590 3 NS NS NS
C2-B | 6/30/01| 0-0.5 NS NS NS 658 32 NS NS NS
c2-C |5/3001] D-05 NS NS NS 3,060 | 75.2 NS NS NS
C2-D | 5/30/01] 0-05 NS NS NS 949 6.49 NS NS NS
C2-E | 530/01| 0-05 NS NS NS 151 0.228 NS NS NS
MW-1 | 6/14/01 | 8-10 | <0.0012 | <0.0012 | <0.0098] NS NS <40 6.1 B
MW-1 | B/14/01 ] 10-12 | <0.0011 | <0.0019 | <0.0091] NS NS <0.11 856 12
MwW-2 | 6/13/01| 0-2 | <00012 | <0.0012 |<0.0089] NS NS <012 53 43
MwW-2 | 6/13/01 ] 10-12 | <0.0012 | <0.0012 | <0.0082] NS NS <0.12 7.1 11
B14/01| 4-6 | <0.0013] <0.0013 | <0.010 NS NS 56 160 8O
6/14/01 | 12 -14 | <0.0011 <D,UD1_1 <0.0088] NS NS <0.11 83 11 )

M i Prejects PO SN EowaMASC R Table 2




Table 2 (Continued) Shaw Environmental, Inc.

Historical Soil Analytical Data PQS Tax ID No. 76-0200625
Former PQS Etowah Terminal
1015 Barlow Road
Charleston, West Virginia
Total Lead TPH
Benzene| BTEX | MTBE | Total | TCLP GRO DRO ORO
mg/k Ik mg/kg)|{m m mglk
0.0500 | 10,0000 NE 1,000 5 100 00 NE
<0.001 | <0.001 | <0.008 NS NS <01 <37 <3.7
0.1800 | 10.8100 | 0.1500 NS NS <100 130 43
<0.001 | <0.001 | <0.008 NS NS <0.100 19 4.8
<0,001 | =<0.001 | <0.008 NS NS <().100 4.8 6.6
<0.001 [ =<0.001 | <0.008 NS NS 0.17 =40 <4.0
<0.005 | 0.2480 NS NS NS 21 1,210 NS EI

mgfkg - milligrams per kilogram NE - not establishad
BTEX - benzene, toluene, athylbenzena and xylanes NS - not sampiled
MTBE - mathyl tartiary butyl ether < - not detected at the following method detection limit

TCLP - toxicity charactenstic leaching procedure

TPH - total petroleum hydrocarbons

GRO - gasoline range organics (Cy - Cig)

RO - diesel range organics (Cqy - Cugh

DORO - ail range organics (Cag - Cas)

WVDEP- West Virginia Department of Environmental Protection
Concentrations exceeding the WVDEP action levels are bolded and shaded.



Historical Groundwater Analytical Data

Table 3

Former PQS Etowah Terminal
1015 Barlow Drive

Shaw Environmental, Inc.
PQS Tax ID Mo, 76-0200625

Charleston, West Virginia
Ethyl- Total TPH

Benzene | Toluene | benzene | Xylenes | MTBE GRO DRO ORO

Location| Date ugflL ug/lL L ug/L ug/L ug/L m mag/L

Wv NA 5 1,000 700 10,000 NE NE N NE

MyWV-1 08/15/03 <1 <1 <1 <1 <1 <100 0,129 0.387

06/4/03 <1 <1 <1 <1 <1 <100 0.562 0.566

h 03/13/03 <1 =1 <1 <1 <1 <100 0,149 <0,100

12/9/02 < <1 <1 <1 <1 <100 0.197 0,342

9/23/02 <1 <1 <1 <1 <1 <100 0.204 0.293

B/26/02 =1 <1 <1 <1 <1 =100 0.181 0.323

3/18/02 <1 <1 <1 <1 <1 <100 0.179 0.24

1212/01 <1 <1 <1 <1 <B <100 <0.10 0.11

I 102101 <1 <1 <1 <1 < <100 0.136 NS

8/11/01 <1 <1 <1 <2 <10 <500 <0.15 <0.40

6/20/01 <1 <1 <1 <2 <8 <100 <0.10 <0.10

MW-2 | 08/15/03 <1 <1 <1 <1 1.2 <100 =010 0.143

06/4/03 < <1 <1 <1 <1 <100 0.104 0.130

03/13/03 1.6 <1 <1 <1 <1 <100 <0.10 =0.10

12/9/02 <1 <1 <1 <1 <1 <100 <0.10 0.106

9/23/02 <1 <1 <1 <1 <1 <100 <0.10 <0.10
6/25/02 <1 <1 <1 <1 <1 <100 <0.10 <0.10 jl

3/18/02 <1 <1 =<1 <1 <1 <100 <0.10 0.11

12112101 <1 1 <1 <1 < =100 <0.10 0.12

10/2/01 <1 <1 <1 <1 <1 <100 0.128 NS

9/11/01 <1 <1 <1 <2 <10 <500 <0.12 <0.30

6/20/01 <1 < =1 <2 <8 =100 <(0.10 <0.10

MW-3 | 08/15/03 <1 <1 <1 <1 <1 <100 1.540 0,248

D6/4/03 <1 <1 <1 1.9 <1 <100 0.546 0.140

03/13/03 <1 < <1 <1 <1 <100 0.204 0.140

12/9/02 <1 <1 <1 <1 <1 =100 1.350 <100

l 9/23/02 <1 < 1 58 <1 108 1.44 =0.10

G6/25/02 <1 <1 <1 4.9 =<1 179 1.15 =0.10

3/18/02 <1 1.1 12 9.4 1.3 244 1.03 0.47

12/12/01 2.7 1.1 <1 2.4 <8 300 0.37 0.23

l 10/2/01 <1 14 19 85 1 346 0.642 NS

9/11/01 <1 <1 <1 <2 <10 =500 0.83 <0.30

6/20/01 <1 <1 < <2 <8 190 DE—‘?L 0.15

MW-4 | 08/15/03 <1 <1 <1 <1 <10 <100 <010 0.145
06/4/03 <1 <1 <] <] <1 <100 <010 0.141 J

l 03/13/03 <1 < <1 <1 <1 <100 <0.10 <0.10

12/9/02 <1 <1 <1 <1 <] =100 <0.10 <0.10

8/23/02 <1 <1 <1 <1 <1 <100 =0,10 <0.10

B/25/02 <1 <1 <1 <1 <1 <100 <0.10 <0.10

3/18/02 <1 <1 <1 < <1 <100 <0.10 <0.10

12112101 <i <1 <q <1 <8 <100 =<0.10 <0.10

. —— e
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Table 3 (Continued) Shaw Environmental, Inc.
Historical Groundwater Analytical Data PQS Tax ID No, 76-0200625
Former PQS Etowah Terminal
1015 Barlow Road
Charleston, West Virginia

9/11/01 <1 <1 <1 <2 <10 <500 <0,12 <0.30
6/20/01 <1 <1 <1 <2 <g <100 <0.10 <0.10

MW-5 | 08/15/03 <1 <1 <1 <1 <10 <100 <0.10 0.121
06/4/03 <1 <1 <1 <1 <1 <100 0117 0.182
03/13/03 <1 < < <1 <1 <100 =0).10 0.120

( 12/9/02 < <1 <1 <1 <1 <100 0.490 1,290
9/23/02 <i <1 <1 <1 <1 <100 <0.10 <0.10
6/25/02 =1 <1 =1 <1 <1 <100 <0.10 =0.10
ez <1 <1 < <1 <1 <100 <0.10 =<0.10
12/12/01 <1 <1 <1 <1 <8 <100 <0,10 <0.10

‘ 1072001 <1 <1 <1 < <1 <100 | <0.10 NS
9/11/01 < <1 <1 <2 <10 <500 <0.13 <0.30
6/20/01 =1 <1 <1 <2 <8 <100 <0.11 =0.11

MW-6 | 0B/15/08 | <1 <1 <1 <1 <10 117 | 0.121 0.106
06/4/03 <1 <1 <9 <1 <1 <100 0.170 0.176
03/13/03 1.3 <1 <1 <1 <1 108 0.202 0.115
12/8/02 1 <1 <1 <1 < 120 0.290 0.631
8/23/02 <1 <1 <1 1.4 <1 =100 <0.100 <0,100
6/25/02 <1 <1 <1 24 <1 <100 <0,10 =0.10
3/18/02 <1 <1 <1 <1 <1 <100 <0.10 <0.10
12/12/01 48 1.4 <1 28 <B 200 0,13 0.29

’ 10/2/01 NS NS NS NS NS NS NS NS
9/11/01 <] 2 <1 <2 <10 <500 <0.13 <0.30
620001 =1 <1 <1 <2 < 160 0.16 <(0.10

MW-7 | 08/15/03 | <1 <1 <1 <1 <10 <100 | 0705 | 0.140
06/4/103 <1 <1 <1 <1 <1 <100 1.47 0.344

" 0313103 | <1 <1 = <1 <1 <100 551 <0.100
12/9/02 < <1 <1 <1 1.3 <100 1.2 1.16
8/23/02 <1 <1 <1 <1 1.7 <100 0.775 0.139
6/25/02 =1 <1 <1 1.9 21 <100 0.719 <0.10
3/18/02 <1 <1 <1 <1 256 <100 0.841 0.48
12/12/01 <9 <1 <1 <1 <B 110 0.39 0.27
10/2/01 <1 <1 <1 <1 1.3 <100 0.607 NS ]

TPH - total petrolaum hydrocarbons ug'l. - micrograms per liter

DRO - diesel range omganics mg/L - milligrams per liter

GRO - gasoline range arganics MTBE - methyl tertiary butyl ether

ORD - oll range organics NE - not established

« - analyte was not detected at the referenced method detection limit NS - not sampled

WVGS - Wesl Virginia Groundwater Standard (Title 48 CFR Series 12, Appendix A)



Y o AR ST By

OHO PUB JHN DR OHD Chamsq sspesod & agnes) paipus jo Buddeussn swos
wuey sfezme punoubascags - | oy

SudqESnDAY wnaoasd o - M)
B | PUE SELN J0) SRAS SUSUIL S0 JRIR PEYSIOEISS S8y SI0AM L - .
R png A e - SE1LW
SRumix PUE SUSTUBGHIR "BUSNIN "SUSTUSG - X31E
LEICD [EOUHDD |0 WBLSUIEIOD - D400
X8| S25-U0 LB 7] SIESUSD L5¥ U] DOIOJS 15Ty SUYOSED JO jusmisucs] SR A =sumiA|
FEIE | Ea1E-U0 JUBINE (7] SIESURED| L5V U] peIys |5y SUSDERD |0 JUSmiE000 = TEEEOL | imEmgms hﬂ
UBBIIG USNDS | 151} BO SISBM BB SjRmSahU] T ] =t =T —
Hyd| S5~ [USHE [N BiEEWISD Sy U pRICIS BNy [Bsalp josiuemgswan]  sad SIICHIEN SETEMTI0S H¥,
305 FE-LI SIS ) BjRsuEn S5V uj pRs0is janj] ou Suou ISIEMIDE ]
IELN BRS-LIC JUSKE ||y BESUISE AAIPPE BosED S|iss00 BU ] JEEMWIOE Isge jang el
[ ES) W DapnSul Jupeoin, 10} SANpOV Bulos=D Sjgesoa| sk | gooseL o oE s
(] TE-UG 10GWE (1N, SIRSUGp| SMIDDE onpoad WNSKIed PUE 515y UD 10T Uj ejgseod]  sek TZBeERL | WIS
(2 e < S e ﬁm«:uﬁﬁ.ﬂe_ ou 5150008 | mmos =T T
DONS] LS 110 SiEEm JEey SRhRSEAL S7] 10 BIFEM U] JUBMREU0Y sl LiZiol TR0 G
%3 1E| BS-UD JUEES N SEsUlEp £15Y Ui punis faflj BUIDTRD J0 Jusnlsuod] sah 00l IETEM|I0S
(AT THS-UID JUSTKS || B7EsUlEp S15y U1 pautls jen]| ol e JSREMIOE éﬁ
1 WINIOFLT 157 JIC S5 50U cIusnALl TUSTIESU0D |10 S15EM 56K BEZOrSET ETT e =
T 157] 10 MZem 8ol SIRDjsoa) JUSTIELGD (10 BISEM SBA LEBS209) JEER S [
] 1511 B0 BjFR Teaw SIElisnaUl] TUSTIHEDY (IO B13EM 264 BEFOVRL FARMPO0S [T
X318 H[E-U0 |USTES IN] SlEeU)|00] 15y U] PRIS [N Su)j0Ees |0 Jusnigsu0g e PRl ~IRIEMYIOS
EELET ON = E3j0N UD|Rioag SIUBLINIDOES BrooasigelL | Jequny Eipop 5405
e ujpspnpu) | SvD _

|EUluLIa ] yemol3 SDd Jauliod
5290020-5L "ON O WL S0 wiaauag jequajod jo sjueumwRiuGe] Jo 15



SO 00 SHAERIIT ST 0N

"OHO Pue 04 'O "OHY ueswaq epqissod s s)nssd [eanieue jo Buiddepseas swog

yueg afiesols puncubancge - | oy

BQWnU - ‘oN

suoqescpiy sgewore sespnufiod - Hyd

suefiio abues 10 - QHO

soiefiin afum psep - Ola

sopefio afum sugosed - oo

suoqresopiy winsned (9o) - Hdl

Jaupe iyng Arepus fuglew - SE1LW

seusyix [E10) pue suszuaqiie ‘suBNDl ‘BusZUS] - X319

‘Hdl pue ssus ping Arepue) Agew sy sine) SPULIW B JJEIP PEYSHOEISS SBY Uogaaold FEUSWUNNALS JO Jusuwpedan ewnbing, jsem eyl -,
UOMIDT [y | EPOUIS [ENWSYD RN [SHEEM DIOS JO UOIEN(EAS JO) SPOUISH 1S8] - OFE MS
WIS0UDD jO IUBUILEILOS - 300

50928 X318 s8  l0zoeEr | Jeemaios | seus)
80928 X318 sah £8880) IBjEMYIOS auan|oj
I0LES usauog jJuanog safh SNOUEA lajemios Hcm:_om—
SWIS D0.28 HvYd safl SNOUBA 121EM]I0S Hid
HS5108 OHO L0u BuoU 121BM/]108 soueblo sbuel |
80928 EEITY OU auou JsEm)I0s 1aya |Ang Asetue) JAuje
g0L09 pea’ sah Z008L IBJEMIOS |Aieeie) pes
goLosg pea’ S8A 1266EYL 1ajEm/|i08 pea
0928 OHD Lou &-10-9008 IR sauebio abuel auy
H5108 [0/ susjAyl3 sah LLEL0L JajEmpios joakjb au
20928 X318 sah #1001 18jBM1I0S auazuaqiiiajl
gsiLo8 OHa T 2uou 1EEMI0S SOJUBDUO SDUR) _ﬁwm__u_
WOEL. 1A WUy sah BEZOPSS ) 131EM/|10S IA Wniwosydl
80109 11 W0y saf LEBSS09) RRM/I0S 11 winiwoso
H01L09 [TTE=) sah BEFOTYL IBEMI0S winjwpeay
20928 X318 sah ZEPLL 18EMI0S B
powyiap pouiapy 8e-09 2|qel | Jequnpy
m or8 MS jeanfjeuy u) papnjouj SV

By 1sap) ‘uoisapeyn
aaug mopeg SLol
Jeululia ] yemols SDd Jeuung
SEB0020-9.L "ON Tl ¥E1 S0d uiaguo] jo sjueliWweElue) jo 15
"OUj ‘|EJUSWIUOIAUT MEYS S elqeL



Table 6
Summary of Soil and Sediment Analytical Program
Former PQS Etowah Terminal

Shaw Environmental, Inc.
PQS Tax 1D Mo. 76-0200625

WP rojeolsl PQEElowak BAFTablE B

1015 Barlow Drive
Charleston, West Virginia
Table 60-3B | Maximum
De Minimis | Datection
Leval Limit {a) Sample
Parameter Container | Preservation
Soll and VOCs Banzana 71-43-2 15
Sediment| Solvants Toluena 108-88-3 2,000 1,000 uslng Tarra Cora sampler

Ethylbanzena 100-41-4 6,000 3,000 | 3-40ml glass| Cool to 4 deg, C 14
Xylanes 1330-20-7| 4,500 2,250 VOA viles | (2 viles)HNaSO,|  days
Mathwyl tartlary butyl ether nonda BOO (b} 400 4 oz, Glass | (1 vial) CH,O
Acatona G7641 6,200 3,100 SW-846 {1 Glass) nona
n-Butanal {1-Butanol) 71-36-3 | B8,000 44,000
Garbon disulfide 75150 1,200 GO0
Carbon tatrachlorde 56235 53 3 using En Cora sampler
Chlorobanzans 108807 540 270 3-En Cores |Cool 1o 4 deg. C 48
Cyclohexanons 108841 | 1,000,000 | 500,000 no headspace hours
1,2-Dichlorebenzensa a5501 3,300 1,650
Isetutanc TRB31 77,000 5R,500
1,1,2-Trighloroathana 7005 18 10
Trichloroathena 7016 61 a1
Mathylens chlarida 75-02 210 106
Mathyl ethyl ketone (MEK) 78933 28,000 14,000
Mathiyl isobutyl ketone (MIBK) 108101 2,900 1,450
Tatrachlorosthens 127184 1890 B5
1,1,1-Trichlormethane (TCA) 71556 3,200 1,600
Trichloroflucramethans 75604 1,300 G650

SVOCs | B270C |o-Cresol (2-Methylphancl) 95487 44,000 22,000 | 4oz Glass | Coolto 4 deg. C| 14 days

Solvents | SIMS  |m-crasol (3-Methylphanol} 108394 44,000 22,000

and PAH p-Cresol (4-Mathylphenal) 106445 4,400 2,200
Pyridine 110861 BE0 440
Nitrobanzense 8853 110 55
Acanaphthane B3-32-8 38,000 18,000
Anthracens 120-12-7 380,000 185,000
Benzo{ajanthracana 56-55-3 29 16
Benzo{a)pyrens 50328 2.8 1
Benzo(billuoranthens 205992 20 15
Benzolkjfuroanthana 207089 280 145
Chrysane 218-01-9 2,800 1,480
Dibanzo{ah)janthracens 53703 29 1
Fluoranthane 206-44-0 30,000 15,000
Fluorana BE-T7A-T 33,000 16,500
Indena(1,2,3-od)pyrena 193385 29 16
Maphihalane a1-20-3 180 a5
Pyrene 129-00-0 64,000 27,000

TPH BO15B |2-Ethoxyethanol 110805 | 350,000 | 175000 | 4oz Glass |Coolto4dag. C| 14 days

Ethylana glycol 107211 1,000,000 | 500,000
Mathanol 67561 440,000 220,000
Dissel ranga organics Cip-Cay nona 8,300 (b} 4,150
Gasoline range organics Cg-Cyy | BO0G-61-8] 6,600 (b) 3,300
il range organics Cyy-Cay rne ,000 (b} 4,500




Table 6 (Continued)

Summary of Soil and Sediment Analytical Program

Former PQS Etowah Terminal
1015 Barlow Drive
Charleston, West Virginia

Shaw Environmental, Inc.
POS Tax 1D Mo. T8-0200625

Table 60-38| Maximum
Da Minimis | Detection
CAS Lavel Limit (a) Sample Holding
Parameter Numbiar m Imm! Container
Inorganios | 60108 |Cadmium 7440438 811 406 4 oz, Plastic
60108 |Chramlum | 18065831 | 1,000,000 500,000
71864 |Chromium VI 185402099 BED 330
60108 |Lead iTGLF‘ lead as EE{ Table B) | 7438-92-1 1,000 500

VO - volatile organic compound
SVOC - semi-volatile organic compound
VOA - volatile organic analysis
TPH - total petroleurm hydrogarbons
PAH - polynuclear aromatic hydocarbons
SIMS - singla lon monitoring spectromeatry ME - not astabllshad
MIBK - mathylisobutyl kelona, also 4-mathyl-2-pantanone MEK - mathyl athyl ketonse, also 2-butanons
SW B4E - Tast Mathods for Evaluation of Solid Wastes: Physical/Chemical Methods, Third Edition
Table 60-38 Dae Minimis Level - Wast Virginia de minimis lavals for indusirial soll {revised January 2002)
(@) - maimum detection limit is hall of the above-referenced Da Minimis level or the standard laboratory method daetaction limit, whichever |s lowar
(b} - West Virginia Tabla 2, draft Da Minimis level for industrial soll {ravised January 2002)
For PAH and solvents samples, extract and hold panding resulls of TPH-DRO (analyze i TPH-DRO |5 equal to or greater than 100 mg/kg).
Whare laboratory method detection limits are above the De Minimls Level, the laboratory will achieve the lowast practical J value
{(mnticipated problem analytes ara highfightad).

HMaS0, - sodium bisulfate
CH,O - methanol

dag. C - degrees celsius

OZ - Duncea

mg'kg - milligrams per kilogram
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TABLE & Shaw Envircnmental, ne
SOIL ANALYTICAL RESULTS FOR VOC, LEAD AND TPH FOE Taw 0 ke TE-ONOES
Formar POS Etowsh Terminal
1045 Bariow Drive
Cherieston, Wes! Yinginla
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SOIL ANALYTICAL RESULTS FOR PAH
Former PQS Etowah Terminal
1015 Barlow Drive
Charleston, West Virginia
== —————

Shaw Environmental, Inc.
PQS Tax ID No: 76-0200625

|
P

1-Mathy)
Sample naphthalens »
ocation } 4
Table - 1 NE
SB-1 0-2 THT03 0.02530 0,08290 0.06220 0.02250 0.05950 : 0.37600 _
{adiacent o MWS)| 2-8 71703 <(. 00404 <0 D0404 <0 00404 <0.00484 | <0.00404 <0.00404 0.0097 <0.00404 ||
_\ 18-20 THTI03 <00.00402 <0,00402 0.00402 <000402 | <0.00402 <0.00402 0,00402 <0 00402
$B-2 0-2 7603 <0.D040% <0 0040% <0.00409 000408 | <0.00409 <(00409 0.00409 <0.00409
{adjacent to MW-5)| 2-4 THE03 «<0.0040T <0.00407 <0.00407 <0.00407 | <0.00407 0.02640 601380 0.02030
TMWSB-3S&D D2 7/16/03 <0, 00406 <) DO405 0.00406 000406 | <0.00406 <0.00406 | <0.00406 <0.00406
2-75 7B 000740 <0.00411 <01.00411 n.o4810 | <0.00411 081700 0.,08060 0.55500
25 -28 THTO3 <0, 0042% =0 (042% 0.00428 <1 00422 <) 00429 <0.00429 <0, 00420 <0 00429
B4 0-2 7116103 0.01400 008630 0 09540 0.00658 0.08190 {.02050 0.00828 0.01870
{adjecant to MW-4]| 2-8 THEM3 <0.0p403 <0).00409 0.00409 <0,00400 | <0 00408 «<0.00408 | <0DO40Y <0 00405
22-24 711603 <{) 00421 <0),00421 0.00421 <000421 | <0.00421 <0.00421 000421 <0.00421
SE-5 0-2 7/15/03 0.0716 0.0428 0.0642 0.103 0.0321 0,114 0.0255 0.130
TMW/SB-7 5 0-2 715403 00938 0171 0.203 0.0491 0117 0.0230 0.0179 0.0249
Z2-4 711503 0.0279 <0 00403 00738 0.0642 0.0158 0101 0.0205 0176
58-8 0-2 71603 000812 002470 0.00812 0.00387 | D.02130 <0 DD3GT | <0.00387 <0 DO3ST
‘ 2-8 7/18/03 =1 OjI%E =0, 00396 <0,00366 <0.00396 | <0.00295 <000386 | <0.D0355 <0.00395
ﬁ SB-G 0-2 73 0.01230 <(1.00408 0.00406 0.04280 0 D08gs Q00408 | <0.00408 0.23600 *
2-4 7703 0.00653 <0.00408 <0), 00408 001510 0.00899 <000408 | <0.0040B 0 06850
SB-15 0-2 71803 0.00990 0.0240 0.0308 <0.00400 0.0220 0.0831 06511 0.0703 ;
(adjscentio MW-2)|  Z-8 711503 0.00628 0.0188 0.0285 0 00585 0.0191 0.398 0171 0.531
10 -12 7115103 <0.00438 <0.00438 <0.00436 <(),00438 o.0101 3R 0751 1.80
TMWI/SE-18 14 - 18 THEDI 0.0538 <0,00372 0.0188 Q267 =0.00372 <0 00372 <0 00372 218
TMWISBE-20 14-16 72103 0.08660 <0 00378 <{1.003T8 0.08010 | <0.00378 <0.00378 0.01870 004190
58-21 0-2 72203 0.0D48¢ 0.01610 0.01810 000403 | 001330 000403 | <0.00403 <0.00403
2-8 712203 0 00402 <0.00403 <01 00403 <000403 | <0.00403 000403 | <0.00403 <0 0403
t TNW/SE-22 0-2 T4 0.01830 <0.00422 0.00422 0.18200 <0.00422 <(.00422 <0 Qpa22 1.38000 uf
2-8 12103 0.00662 <0.00414 <0.00414 002830 | <0.00414 <0.00414 | <0.00414 0.28500
20-22 7122/03 <0.00391 <0 00381 <0.00391 <000391 | <0.00381 <000391 | <0.00391 <{).00391
TWWISRB.23 0-2 TIE203 <0 00418 =0.00418 <0.00418 <0 00418 =D.00418 <0.00418 =0 00418 < < 00418
2-8 712203 <0.00408 <0.00408 <0.00408 <0.00408 | <0.0ps0B <0.00408 | <0.00408 <0 00408
22.235 7122403 0.01150 <{) (0364 <0.00384 007870 | <n.D0384 <0,00384 0.00730 0 58600
58-24 0-2 7721103 <0.00411 0.01030 0.00299 J <0, 00411 (0.00885 <0.00411 | <000419 <0.00411
2-8 72103 0.00577 <0.00412 <0,00412 001480 | <oo04tz 005970 0.03050 0.11500
10- 12 F2103 <0.00408 <{) 00408 <0.00408 | = <000408 | <0.00408 0.00530 0.03350 0.00205 L
SB.25 0-2 I E <0.00420 <0.00420 <0.00420 000420 | <0.00420 000420 | <000420 <0 00420
2.8 1721103 <0 00409 <0 00408 <0.00400 <0.00408 | <0.00408 <0 00409 0.00408 0.03580
TMW/SE-25 0-2 TNTRR 000414 <0 00414 <0.00414 0.027T0 <0.00414 020800 011200 0 25200
2-8 N7 <{1.00387 <0 00357 <0 00357 |  <0.00387 0.02880 0.04880 |

=0.00387

|

0.05310

e

—




TABLE 9 {Continued) Shaw Environmental, Inc.
SOIL ANMALYTICAL RESULTS FOR PAH POS Tex ID No. T6-0200525
Former PQS Etowah Terminal
1015 Barlow Drive
Charleston, West Virginia

PAH - polynuciear aromatic hydrocarbonz Tabls 0-38 De Minimis - De Minimes Levels from West \Virginia De Minimis Leveis for Soil end Groundwater (revised January, 2002)
(2} - West Virginia Department of Environmental Protecton Draft De Minimis Levies In Soil and Groundwater for TPH



TABLE 10 Shaw Environmental, Inc.

SOIL ANALYTICAL RESULTS FOR SOLVENTS AND METALS PQS Tax ID No. 76-0200525
Former PQS Etowah Terminal
Barlow Drive
Charleston, West Virginia
Sampie Identification Metals  Solvents -
Chromium 2-Buta- | Carbon | Carbontst- | Chloro- | 1,2-Dichlor- | Isobutyl | Methylene | Tetrachl- | 1,1,1-Trichi- | 1,1,2-Trichl- | Trichior- | Cyclo- Trichlorafiu- n- 2-Ethoxy-
Sample | Depth Cadmiuny | Lead | hexavalent | trivalent | Acetone none disuffide | rachloride | banzene | ocbenzene | alcohol chioride | oroethene | oroethane oroathane | oethene | hexanone | oromethana | Butano! | Methanol | ethanol
Locafion | (Fest} | Dats | Img/kg) | (mphg)| (makg) | (mghka} | | imgkg) | i { {mglkg) i (maikg) fmgikg) ) {m | b ] . i 1 E_l .".:WHMW mafkg)
Tabla 60-1B - Industrial B10 1,000 660 1,000,000 6,200 28,000.0 1.200.0 5.300 540 3,300 77,000.0 210.0 180.0 3,200 15.00 61.0 1,000,000 1,300 88,000 440,000 350,000
5B-5 0-2 | 71503 <125 20 <Z.B1 270 00355 | 00450 | 0.00411 <(.0020 =0.0020 0,000 <0.0131 0.0027 J <0, 0020 lnan_.ﬁu <[ 0020 <0020 | =<0.00653 <1 D020 <0.00580 <13.1 <281
2-8 | TM&M3 <1.30 187 <7.66 456 00219 J | <0.0447 000483 <0.0017 =0.0017 <0.0077 =0 0133 0.0036 J <0 0017 00017 <0007 <0.0017 <0,00665 <0007 <D. 00854 <13.3 <288
SB-& 0-2 | 7THE3 <1.08 11.7 <2 24 181 0.04880 | <0.0404 | O004B0 <Q00E 00018 <0.0018 00112 0.0031 J <0.0016 <0, 0016 <0.0018 «0.0016 | <0.00559 <0 0016 =[] DOB0A <1712 <774
2-8 | THEO3 <1.37 172 <380 ar2 0.08130 | =0.0538 | <0.00215 =0.0021 <0.0021 =0.0021 =(.0140 00046 J <0.0021 <0002 <0, 021 <0002 1 <0.00695 <0021 <0008 <14.0 <280
_ T™MWISB-| Q-2 | THaM3 <116 185 <2 35 328 021500 | 004058 ) | 000383 <0.0017 <0007 <0.0047 <0.0118 00024 J <0.0017 <0007 <0.0017 <0.0017 | <0.00550 <0.0017 <. 00855 <118 <236
TSA&D | 2-4 | THHO3 <120 26.5 =744 4.5 010300 | 00211 J | 000648 =0.0020 <0.0020 <0. 0020 «0.0122 =0 (048 <0_0020 <0.0020 <0.0020 <().0020 <0.00611 <0020 <(.00854 <122 <24 4
34 -38] T/Z303 <111 7.36 314 T34 00226 4 | <0.0478 | <0.001890 <0008 <0.0018 <0.0018 <DON2 <[ 0047 =0.0015 <0008 <0.0018 00018 | <0.00561 <0,0018 <().00951 <11.2 =27 &
SBEFS | 2-8 | T5M3 <1.18 143 <2 41 313 0.07970 | <0.0473 | <D.007BD <0 D018 <0.0018 <0 0018 <0.0120 01.0041 J <0.0015 00018 <0.0018 <0 0018 | <000502 <0 0018 <0.00845 <12.0 <241
mp/kg - milligrams per kilogram T - less than the following laboratery method detection Imit T o
J - analyte below practical quantitation lima MNE - not aztahished
Tabie 80-3B De Minimis - De Minimus Leveiz from West Virginig De Minimis Levels for Soll and Groundwaler (revisad January, 2002) NS5 - anafys was not snatyzed
Dup - Duplicate

§ - spike recovery outside sccepted recovary imits
* - Resample for broken tottie for TPH DRO and ORO analyzes collectad on 827/02
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TABLE12 B—-.Em__.‘q-.li inc.
GROUNDWATER AND SURFACE WATER ANALYTICAL RESULTS POS e TERCERMRY
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1015 Barlow Drive
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Shaw Environmental, Inc.

PQS Tax ID No, 76-0200825
Table 13

Liquid Level Gauging Data (August 14, 2003)
Former PQS Etowah Terminal
1015 Barlow Drive
Charleston, West Virginia

Depth Depth | Corrected ||
Casing TOC to to LPH Groundwater
Diameter Elevation Product Water Thickness Elevation
ML&EE“] .- {FﬂﬂJ — {FE;LM%
MW-1 2 79.27 ND 15.84 <0.01 63.43
MW-2 2 79.84 ND 16.36 <0.01 B83.48
MwW-3 2 80,93 ND 17.37 =0.01 63.56
MWW-4 2 100.16 ND 25 64 =0.01 74.52
MW-5 2 100,89 ND 37.47 =0.01 63.42
MwW-6 2 102.14 MND 15.82 <0.01 86.32
MW-7 2 99 40 ND 35.82 <0.01 63.58
TMW/SB-25 1 103.27 ND 3.03 <1.00 100.24
TMW/SB-35 1 100.94 ND 11.28 <1.00 89.66
TMW/SB-3D 1 100.86 ND 28.20 <1.00 72.66
TMW/SB-7S 1 102.44 ND 7.54 <1.00 84.90
TMW/SB-7D 1 102.41 39.05 39.74 0.69 62.15
TMW/SE-11 1 78.35 ND 13.91 <1.00 64 44
TMW/SB-12 1 76.80 ND 4.40 <1.00 72.50
TMW/SB-13 1 T78.47 ND 15.09 <1.00 63.38
TMWI/SB-14 1 17.27 ND 13.86 <100 63.41
TMW/SB-16 1 79.84 ND 16.41 <1.00 63.43
TMW/SB-17 1 79.81 ND 16.32 <1.00 63.49
TMW/SB-18 1 80.02 ND 15.00 <1.00 65,02
TMW/SB-20 1 7767 ND 14.20 <1,00 63,47
TMW/ISB-22 1 10137 ND 20.62 =1.00 80.85
TMW/SB-23 1 106.09 ND 27.05 <1,00 78.04
TMW/ISB-26 1 100,38 ND 23.35 <1.00 77.03
TMW/BG-1 1 102 47 ND 15,71 <1,00 BB.76
| TMW/BG-2 1 104,48 ND 16.38 <1.00 B88.10

TOC - top of casing

LPH - liquid-phase hydrocarbons

MW - monitoring well

ND - not datectad

NM - not measurned

MNotes:

1. Elevations are in feel based on an arbitrary on-site datum of 100.00 feet,

2 The elevation of MW-7 has not been surveyed. The total depth of MW-T (s 40,00 feet with 10.00 feet of screen
3. Unconfined groundwater aquifer data are unshaded and perched groundwater data are shown in blue.

4. Average depth to water below TOGC: 18.65 Fesat

N Projects\POSE orwahWECH Table 13



Shaw Environmental, Inc.
PGS Tax D Mo, 76-0200625
Table 14

Liquid-Phase Hydrocarbons Recovery
Former PQS Etowah Terminal
1015 Barlow Drive
Charleston, West Virginia

Monitoring Depth to LPH LPH Recovery
Well Date Feet
TMW/SB-7D B/14/03 30.05 ; : .
B/29/02 38.72 40,49 0.69 0.02
09/4/03 30.35 40.41 1.06 0.04
B/12/03 39.00 40.72 1.72 0.13*
Abandoned TMW/SB-7D and replaced with 4-inch diameter MW-8 on 10/15/03
Tolal Gallons LPH Recovered From TMW/SB-7D; 0.19
MW -8 10/16/03 MNA 38.57 MNA 000
{Fieplaced TMW/SE-TDY | 10/21/03 MNA 39,41 MNA 0.00"
10/31/03 NA 38.37 MA 0.00
Total Gallons LPH Recovered To Date: 0.00
Total Gallons LPH Hecovered Sitewide: 0.19

LPH - Liguid-Phasa Hydrocarbons M4 - not applicable (LPH not detected)
TMW/SE - tamporary monitaring well/'soll boring LPH was first obsarvad in TMW/SB-70 on 8/14/03,

* Estimated recovary during high vacuum mobila treatment unit event,

WP PO B EbrwahiASCR Tabie 14



TABLE 15 Shaw Envircnmental, inc.

ANALYTICAL RESULTE FOR EQUIPMENT AND TRIP BLANKS POS Tex ID W 750000525
Formsr POS Etowah Terminal
1015 Bariow Drive
Charleston, West Virginia
‘Sampre ldentificstion VOO Parameters Malnis TEH PaAH Farameters
Eihybe Total Acgmpph- | Acenaph- | Anthrs- | Seniois) | Beomeis) | Benrsibfiu- | Benuoighl) | Benzofkifiu- | Chrye | Ciberzian) | Fluomo- nderc{t23- | 3Methyl Magh- | Prensn. 1-Methyl
Sample Depth Berzene | DANTsne Tolismne Hylanes | MTEE Laad GRO o0 ORQ thane thyhans ErvE anthracens | pytens crarihane | perylmne | oraniieds Py anfvacens | antheow | Floorene | cdjpyrens | naphthsisne | thaiens threne Pyrane | naphifisne
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Shaw Environmental, Inc.
POS Tax |D No. 76-0200625

APPENDIX A

SOIL BORING LOGS



Soil Boring Logs

B [ oo b | b Vst b

Profect: PQS#5117-Etowah Terminal

Client: Pennzoil-Quaker State Company
Project No: B45335

Site Location: 1015 Barlow Drive, Chas, WV
License No.: WV-00174

Drill Co.: Enviroprobe, Inc.
Drilter: Roy Fox
Drilling Method: Direct Push

Rig Type: Geoprobe
Diameter: 2"

“Soll Boring ID: SB-1
Page: 10f1

Depth to Water: 20'
Total Hole Depth: 24'
Logged by: KEC
Checked by: GAR
Date: 07/17/03

W
2 | & Sample E E E
:.“ES ; Description Number| = 1:5 l:; -ﬁ
5% 3 Bl R |R.]5
D —
2 |5 3 a|8|8]|23
Ground Surface
03 GWETT GRAVEL AND BRICK, Iittle sitt. Fill
12 ML rd 1 0-2' |24"24"|1110]| 24.8 *
23 Gray SILT, little clay, trace sand, moist, medium
3 sliff, petroleurmn odor.
335
4' ML Brown, Mottled, Gray, Clayey SILT, moist, very stiff,
57 pelrloum, odor. 2 | 28 |7224"|1120] 86.4] *
Ti ML A1
35 Brown, Mottled, Gray SILT, little clay, trace sand,
E moist, medium stiff, petroleum odor.
9 3 810" | 12724" 11130] 105
10
113 a | 10412 [12724" |1131] 183
123 Brown, Mottled, Gray, Silty CLAY, trace sand,
134 moist, medium stiff, petroleum odor. 5 12-14' | 14"/24" |1140] 616
143
3 -16° [ 147124" |1 1547,
= Gray, Silty, Fine to Medium SAND, moist, soft, i o el 2
16 petroleum odor,
173 7 | 1618 | 16724 [1150] 1285
18
192 8 | 18-20' | 16%124" [1151| 68.4| *
20 2 Brown, Mottled, Gray, Fine to Medium SAND, some
: 4 \ silt, very moist, dense, petroleum odor. /|
] 3
213 Bl Brown, Motled, Gray, Fine to Medium SAND, with
223 2511 sandstone gravel, litlle silt, wet, dense, petroleum
: ’i odor.
23_; :-"' i
249 CL
. Gray, Sandy CLAY, moist, very stiff, petroleum
25.5 odor.
235 TD=24'
End of Borehole
274
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Project: PQS#5117-Etowah Terminal

Client: Pennzoil-Quaker State Company
Profect No: B45335

Site Location: 1015 Barlow Drive, Chas, WV
License No.: WV-00174

Soil Boring-TMW Log

Driffer: Roy Fax

Well Diameter: 2"

Drill Co.: Enviroprobe, Inc.

Drilling Method: Direct Push
Rig Type: Geoprobe

TMW/SB ID: TMW/SB-28

Page: 1 0of 1
Depth to Water:

Total Hole Depth:

Logged by: KEC

Checked by: GAR

Date: 07/16/03

4'
Bl

=k

(1] o BN [ ] 3
PR I RO I T V0N T N S N N N TR (S W U

-4

oo

BT Y [ Y A N N R S G Y N O G S B

w

*Samples submitted to lab

e i 'E g v}
et E gj £ sl E E
81812 Description z E = 5 | TMW Details
— 2 L] .g Lg. E g =
5 w g [-9 @ | O 2
AEAR: E| E| & |E|SE
o =2 0] wn (5] i n | &
-

:
;’[-

]
0 Ground Surface

ASPHALT and CONCRETE pavement.

Brown, mottled, gray, silly CLAY, some silt,
maoist, medium stiff, petraleum odeor.

0-2'

24"124" 1235

Dark brown, silty CLAY, some silt, very moist,
medium stiff, petroleum odor.

2-4'

24"(24" 11243

CL |

Brown, mottled, gray, silty CLAY, some silt,
wel, madium stiff, petroleum odor,

TD=8

End of Barehole




TMW/SB ID: TMW/SB-35
Soil Boring-TMW Log
Page: 1of1
Client: Pennzoil-Quaker State Company Drilter: Roy Fox Total Hole Depth: 12
Project No: 845335 Drilling Method: Direct Push Logged by: KEC
Site Location: 1015 Barlow Drive, Chas, WV Rjg Type: Geoprobe Checked by: GAR
License No.: WV-00174 Well Diameter: 2" Date: 07/16/03
*Samples submitted to lab
3|z | &
=l 4| 2 E| & 5 ¢
E ' i Description Zz - - = | TMW Details
= 4] (14 L L o (O%
£ 8 s a =1 = a8 ag
al 2| 8 E £ g | E|ak
al3]| o A @ » |a|lEte
" | -
DE Ground Surface
. ASPHALT and CONCRETE pavemeant.
14 @ Dark brown, silty CLAY, some sill, some 1 0-2' |24"/24"|1100| 36.7
1 gravel, moist, medium stiff, petroleum odaor.
2-
3]
4 CL :
o Brown, mottled, gray, silty CLAY, some silt,
4 moist, medium stiff, petroleum odor,
51 / 2 | 2-7.5 |e6e6"|1110| 1113
6
TE /
1 cL o
N Brown, maottled, gray, silty CLAY, some silt,
8 wet, medium stiff, sheen, petroleum odor.
0] %
10 %
i
114 ML
y Brown, mottled, gray, clayey SILT, some
- clay, little sand, wet, medium stiff, M‘
12 petroleum odor. ’
= TD=12' 7
13 End of Borehole
14-]
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Project: PQS#5117-Etowah Terminal
Client: Pennzoil-Quaker State Company

Project No: 845335

Site Location: 1015 Barlow Drive, Chas, WV

License No.: W\V-00174

Soil Boring-TMW Log

Drilter: Roy Fox

Drill Co.: Enviroprobe, Inc.

Drilling Method: Direct Push

Well Diameter: 2"

Rig Type: Geoprobe

TMW/SB ID: TMW/SB-3

Page: 10of 1

Depth to Water: 28
Total Hole Depth: 32
Logged by: KEC
Checked by: GAR

Date: 07/17/03

*Samples submitted to lab

Inose,

| 53| 8
=| 8 @ ) g E 3 E
g | S| = Description Z = (= = | TMW Details
sl nlf 212 glg|8z
[= 3 ]
§ 3| % eE| E| €| E|%E
=1 G @ | @ @w |6 |Te
-1
0 Ground Surface
P i
14 oL ASPHALT ant;“l CONCRETE paulrament 1 0.2 |12'124*lo7s0| 218
2 Dark brown, silty CLAY, some silt, some
3 gravel, moist, medium stiff, petroleum odor.
C
4 - Brown, mottled, gray, silty CLAY, some silt,
5 moist, medium stiff, petroleum odor. 2 2.8 |60"72"|080o0| 663
G
4 CL
8 / Brown, mottled, gray, siity CLAY, some silt,
) / wel, medium stiff, petroleum odor, sheen. 3 8-10' |24"/24"|0812| S01
10 A
1y M Brown, mottled, gray, clayey SILT, some 4 |10127|24%24" 10814 906
123 ML clay, little sand, very moist, soft, patroleum
13 odor, 5 12-14" | 14"/24"|0821] 290
ot B0 Brown, clayey SILT, some clay, some sand,
15 very moist, sofl, petroleumn odor. 1 6 |14-16 |14"124"|0822| 4718
16 Brown, clayey SILT, some clay, some sand,
17 moist, medium stiff, patruleum odor. 7 16-18' |12"/24" |0833| 096
18 Gray, fine to medium SAND, some silt, moist,
dense, patroleum odor. 8 | 18-20 (12124~ |0834| 2260
Gray, fine to medium SAND with some - —
:::i?;zr: gﬁ:’ﬂl. trace silt, moist, dense, ) o |20-22 |18%24"|0g06| 553 |: 114
Gray, silty, fine to medium SAND, little silt, B E £33
vary molst, medium stiff, petroleum odor. 10 | 22-24'118/247|0908( 51.5 1ifEt: §
11 | 24-26'| 20724 [0034] 19.9 |:
Gray, silty, fine to medium SAND, little silt, -3 aihis : :
damp, medium stiff, slight petroleum odor. PrEE=. e
12 | 26-28' |20"/24"|0036) 126" |::: £5: : :

Gray, fine to medium SAND, trace silt, wet,

TD=32'

SHEEER2SPTBNIRRBRIE3

End of Borehole

-------
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Soil Boring Logs Soil Boring ID: SB-4

[T Ty Pﬂ'ﬂﬂ.‘ 1of1
Project: PQS#5117-Etowah Terminal Drill Co.: Enviroprobe, Inc. Depth to Water: 24'
Chient: Pennzoil-Quaker State Company Driller: Roy Fox Total Hole Depth: 26'
Project No: 845335 Driiling Method: Direct Push Logged by: KEC
Site Location: 1015 Barlow Drive, Chas, WV Rijg Type: Geoprobe Checked by: GAR
License No.: WV-00174 Diameter: 2" Date: 07/16/03
: ]
/ ﬁ Sample § E
. = E
o o Description Number | g r E %_ B
€18 |8 e | BB |58
HEAL ala|a|@]|®s
0 Ground Surface
- cL ASPHALT and CONCRETE Pavement. ) ‘ ¥ .
1_; Gray, Silty CLAY, some silt, some gravel, moist, 1 0-2' |18%24" 0830] 11.8
23 medium stiff, slight petraleum odor. Fill.
34
E ok / Brown, Mottled, Gray, Silty CLAY, trace sandstone
4] % gravel, moist, medium stiff.
53 % 2 2-8' |e0v72"|os42] 111 *
CE /
3 /
73 %
83 %
e é 3 | 810 |22v24" |oss7| 11.3
103 /
113 % 4 | 1012 | 22124 |0s00] 11.7
o] [
3 7 i N i an
= T | - 12.3
135 . % Brown, Silty CLAY, some silt, little sand, maoist, b el fodde ol
143 %’l medium stiff,
163 %/; 6 | 14-16' | 22"124" |0912] 11.2
15“% SM it Brown, Fine to Medium SAND, some silt, moist.
1?-; | 7 16-18' | 24"/24" |0928] 8.4
18 |
19 il 8 | 18-20' | 24'124" |0931] 10.1
203 Hh
3 il 9 22" | 24124~ |0958) 12.1
z; 3 L. r Gray, Clayey SILT, some clay, moist, soft. 20-22 | 24°12
233 10 | 22-24' | 24"724” |1000| 13.4] *
4
253 o Gray, Clayey SILT, some clay, wet, soft,
3 SMHIHE Brown, Fine to Medium SAND, some silt, wet,
263 dense,
ZT"E TD=26' :‘
28 End of Borehole
20




Soil Boring Logs Soll Boring ID: SB-5

B £ peret L i Pﬂ‘gﬂ.‘ 1of1
Project: PQS#5117-Etowah Terminal Drill Co.: Enviroprobe, Inc. Depth to Water: NIA
Cilient: Pennzoll-Quaker State Company Driller: Roy Fox Total Hole Depth: B.0'
Project No: 845335 Drilling Method: Direct Push Logged by: KEC
Site Location: 1015 Barlow Drive, Chas, WW  Rig Type: Geoprobe Checked by: GAR
License No.: WV-00174 Diameter: 2" Date; 07/15/03
@ |8 S & E
@ ; ample € =
5 ; Description Nurbar 2 g : E ‘;E.
£ nils =1 o - ES
o |g E | § lZlelds
al 3 |o (73] @ w|la]|so
0~ Ground Surface
J i ASPHALT and CONCRETE Pavement.
Im Brown, Sandy SILT, some gravel, moist, dense,
W 1 0-22 [18%24" |1318] 52| *
o 1 HH Gray, Sandy SILT, some sand, trace gravel, very
2_‘ moist, soft, slight petroleum odor.
1
34 ML
a Brown, Sandy SILT, moist, medium stiff, some
. I sand.
a- H
5—- 2 2-8' | 64"72" |1327] 4.7 :
6-] ML
a4 Brown, Mottled, Gray, Clayey SILT, little sand, little
g organic matter, moist, medium stiff.
T-
B_
1 End of Borehole
o
10+




Soil Boring Logs Soil Boring ID: 5B-6

[ T Pﬂgﬂ.‘ 1af1
Prujﬂct: PQ5#51 1?—EtﬂWﬂh TE’I‘lTlinEil Dd"' coﬂ- Envimpmhal |I'Il|:. Dﬂpﬂl ta w'mr: HJ’.A
Client: Pennzoil-Quaker State Company Driller: Roy Fox Total Hole Depth: &
Project No: 845335 Drilling Method: Direct Push Logged by: KEC
Site Location: 1015 Barlow Drive, Chas, WV Rjg Type: Geoprobe Checked by: GAR
License No.: WV-00174 Diameter: 2" Date: 07/15/03
3 | E
; g i}
g g Sample | £ § E
i T c - m
O E‘I Description Number| < lﬁ l; 8
& 8 £ - a a E
0 Ground Surface
: ASPHALT, CONCRETE, and Rebar PAVEMENT,
{ W Gray, Silty, Fine to Medium SAND, some silt, some
1 | gravel, moist, dense, petroleum odor.
1~ I 1 0-2' |20"24" |1517] 186 *
1 WU
2 oL Pl —
- / Gray, Silty CLAY, litle sand, moist, medium stiff,
l % petroleum odor.
3 %
4 ML K
J Brown, Sandy SILT, some sand, moist, medium
J stiff.
4 i
54 2 28 |e4vr2r|1527] 3.7 | ¢
.E,-
T_
'ﬂ'_
- End of Borehole
g,._




TMW/SB ID: TMW/SB-7H
Soil Boring-TMW Log
B Frovinmrnmaeinl b g parm e
. Page: 1 0of1
Project: PQS#5117-Etowah Terminal Drill Co.: Enviroprobe, Inc. Degl'h to Water: 8
Client: Pennzoll-Quaker State Company Driller: Roy Fox Total Hole Depth: 12'
Project No: 845335 Drilling Method: Direct Push Logged by: KEC
Site Location: 1015 Barlow Drive, Chas, WV Rig Type: Geoprobe Checked by: GAR
License No.: WV-00174 Well Diameter: 2" Date: 07/15/03
*Samples submitted to lab
3 ®
: c
| 4] 2 E | & 3
j} g - Description 4 = - % | TMW Details
clal £1 8] %8|t
a & E E E £
g (=
38| a d | @ s% @ |Ee
-3
-2
-1
IJ—: ML Ground Surface
i Brown, sandy SILT, some sand, trace gravel,
: moist, medium stiff, slight petroleum odor,
17 1 | o2 |18%24 [1613| 1.7*
2
o] W Brown, sandy SILT, some sand, little clay,
2 little gravel, moist, medium stiff, petroleum
4+ odor.
5] 2 | 28 |e4"72"|1622| 124°
6 CL - .
9 7z Brown, mottled, gray, silty CLAY, some silt,
E trace sand, moist, medium stiff, petroleum
74 / odor.
84 cL
] Brown, mottled, gray, silty CLAY, some silt,
. trace sand, wet, medium stiff, Sheeny
0 / petraleum odor.
115 %
3
12 1
] TD=12'
13_3 End of Borehole
14~




Tl TMW/SB ID: TMW/SB-70
st . . Soil Boring-TMW Log
Page: 10of 1

Project: PQS#5117-Etowah Terminal Drill Co.: Enviroprobe, Inc. D::ﬂ: to Water: 36'

Client: Pennzoil-Quaker State Company Driller: Roy Fox Total Hole Depth: 42'
Project No: 845335 Drilling Method: Direct Push Logged by: KEC

Site Location: 1015 Barlow Drive, Chas, WV Rig Type: Geoprobe Checked by: GAR

License No.: WV-00174 Well Diameter: 2" Date: 07/23/03

*Samples submitted to lab
3| s | §

| 8 2 § E § E

,ﬁ g o Description Z £ o = 5 | TMW Details
£ £ 21 8| 8|88z

g Q & E| E| E |E|SE

al3| a6 @ | @ w» |o |2

-3

-2

'E: ML Ground Surface

1 BF{’_W. Eﬂnd}' SH._T. some sand, frace Qfﬂ'h"ﬂl, 1 0-2' 18%124"(1433] 2.0

2 moist, medium stiff, slight petroleum odor.

3 ML Brown, sandy SILT, some sand, little clay, 49 [TevawiTes. S

5 little gravel, moist, medium stiff, petroleum 4.6 |22'124"|1442| 142

64 CL odor.

7 /ﬂ Brown, mottled, gray, silty CLAY, some silt, 6-8' 122724 (1444 138

g CL % trace sand, moist, medium stiff, petroleum

trace sand, very damp, medium stiff, sheen,

1294 CL P
:2 "/// petroleum odor. /
16 / Bl‘ﬂwn, mnﬂled, gra}f, EHI.]I' CLAY: some Ej”., .14_1 &' 2D1|m4n 15{}5 448
16 / little sand, moist, medium stiff, petroleum
17 / odor. g |16-18' |24"24"|1520| 193
7
EF
A

12-14' | 20"/24"|1503] 308

2
3
4
/ odor. b B-10" |24"/24"|1451| 241
:'EIJ /ﬁ Brown, mottled, gray, silty CLAY, some silt, 6 |10-12'|24"/24"|1453| 281
7
a8

18

;g g,lﬁ 4 Brown, mottled, gray, silty CLAY, some silt, 10| 19-20° [247247) 1922)

2 1\ little sand, little sandstene gravel, moist, 11 | 20-22' |10"724"|1550] 111

29 1 \medium stiff, petroleum odor,

%3 25 Brown, fine to medium SAND with trace 12 | 22-24'[10%24" (1551 117
wihsd\ sandstone gravel, moist, medium stiff, it

25 sl \mtmlaum ey 13 | 24-26' [12"124"|1615] 71.1

27 Brown, mottled, gray, silty, fine to medium 14 | 26-28' [12"/24"|1617| 151

28 e \SAND, litle silt, moist, medium stiff, v s

% .-:’*,H \Brmlm. fine to medium SAND, trace silt, 16 | 28-30°| 8%24" |1630( 20.2

31 Gy \cist, Joose. 16 |30-32'[10%24"[1715| 14.1

32 Brown, fine to medium SAND, moist, dense. :

33 17 | 32-34' |18"24"|1742| 98 |::: EH:

34

35 18 | 34-36' |187/24"|1745]| B8.4"

§$ Brown, fine to medium SAND, wet, loose.

36

39

:2 Brown, silty SAND, little silt, wet, soft.

p. "NID=42

:g End of Borehole

46




Soil Boring Logs

Soil Boring ID- 56-8

B [ et b L by et . Faga". 1 ﬂf1
Cilient: Pennzoil-Quaker State Company Driller: Roy Fox Total Hole Depth: 8.0
Project No: 845335 Drilling Method: Direct Push Logged by: KEC
Site Location: 1015 Barlow Drive, Chas, WV  Rig Type: Geoprabe Checked by: GAR
License No.: WV-00174 Diameter: 2" Date: 07/16/03
[
o [
4 g Sam E E g
. ple
8 ; Description Number| < e Z !; g
E|l @215 a =4 -
E ? & E E E o) % =
2 lo 3 3 |88 ]|298
0- Ground Surface
i ASPHALT and GRAVEL PAVEMENT,
} oL
I Brown, mottled, gray, silty CLAY, some silt, some
11 gravel, moist, medium stiff, 1 0-2' |24"24" |1338] 13.0] *
24 CL B - E g
. / Brown SILT, little clay, little organic matter, moist,
- medium stiff.
3._.
4h_ ML N Brown SILT, little clay, trace sand, moist, medium
o stiff.
54 2 2-8 | 68"72"[1348] 13.8] *
E_
?_
B
L TD=8 |
3 End of Borehole
g_




Client:
Profect No:
Site Location: 1015 Barlow Drive, Chas, WV Rjg Type: Geoprobe
License No.: WV-00174

Wi Erovirmname Ll | Iniramieseurm e

Profect: PQS#5117-Etowah Terminal
Pennzoil-Quaker State Company

Drill Co.: Enviroprobe, Inc,
Driller: Roy Fox
845335 Drilling Method: Direct Push

Diameter: 2"

Depth to Water:

4

Total Hole Depth: &
Logged by: KEC
Checked by: GAR

Date: 07M7/03

End of Barehole

e "
g - Sample | £ g E &
O g Description Nunther i % |; 8 g
g |& 5 s ' 3lels
§ (:q L&) (}g !‘3 “w o * S
0- Ground Surface
J COAL and GRAVEL with sand, moist, loose. Fill.
1+ 1 0-2 |20%24" |1415] 24.2] *
b ?’ Brown, mottled, gray, silty CLAY, some silt, some
| % gravel, very moist, medium stiff, petroleum odor.
o ]
$ | & 5’? Brown, mottled, gray, silty CLAY, some silt, very
. % moist, medium stiff, petroleum odor, =
aj //%: 2 2.4' |20%24" |1425) s57.1] *
] %
4__ O : Brown, mottled, gray, silty CLAY, some silt, wet,
J medium stiff, , petroleum odor.
5_
.B-"
7+ /
1 7




Soil Boring Logs Soil Boring ID: 5B-10 |
B Eeirparsami § rrimst ks, b Plgﬁ.' 1 ﬂf 1
Client: Pennzoll-Quaker State Company Drilter: Roy Fox Total Hole Depth: 16'
Project No: 845335 Drilling Method: Direct Push Logged by: KEC
Site Location: 1015 Barlow Drive, Chas, WV Rjg Type: Geoprobe Checked by: GAR
License No.: WV-00174 Diameter: 2" Date: 07/14/03
™
g8 o | E
Sample L
g Pr Description s E E ;; % B
g & = -1 -5 E E
g E £ 5 o |83
8 = U] /7] TE o * 8
o4 ML Ground Surface
1 M Brown, sandy SILT, some sand, some gravel, some
N organic matter, moist, medium stiff. V4 . o N
1? Brown, sandy SILT, little sand, moist, medium stiff. L 0-2' [ 24'/24" [0048] 3.3
2
3_: CONCRETE fragments.
" Brown, fine to medium SAND, little silt, moist,
] loose.
L
5 2 2-8' |20%72"|1020] 19| *
6]
T
8-
9 3 8-10° | 12v24" |1025] 2.1
104 : .
] Brown, silty CLAY, some silt, little sand, moist,
o medium stiff,
114 4 10-12' | 12"/24" |1027] 1.1 ’
124 Brown, fine to medium SAND, little silt, very moist,
] loose. /
13 Brown, fine to medium SAND, wet, dense. v
3 Gray, fine to medium SAND, wet, dense, petroleum
14 odor. A
p Brown, fine to medium SAND, wet, dense.
15
" TD=16' /‘ﬁ
1]'_.: End of Borehole
18-




TMW/SB ID: TMW/SB-11
Soil Boring-TMW Log
B T e irww i o ooy b b
i Page: 1of 1
Client: Pennzoil-Quaker Slate Company Driller: Roy Fox Total Hole Depth: 12’
Project No: 845335 Drilling Method: Direct Push Logged by: KEC
Site Location: 1015 Barlow Drive, Chas, WV  Rig Type: Geoprobe Checked by: GAR
License No.: WV-00174 Well Diameter: 2" Date: 07/14/03
*Samples submitted to lab
5ls| €
=l 4] 2 E| § g |k
E L Description z & - = | TMW Details
< 0 o © o e | OF
£ 8 & =% = = a o/
8 o 5 E| E|E|cE
a 4 (0] 0 ] [, 3 T
-3
_2_:
1
05 ML Ground Surface
9 Brown, sandy SILT, some sand, lrace gravel,
{ ML some organic matter, moist, medium dense. 1
14 Brown, sandy SILT, some sand, moist, 1 0-2' |16"24"|1055| 2.2
1 medium stiff. :
2 =
. ‘|20v24" 8.5"
° " W Brown, sandy SILT, some sand, trace gravel, % Ry I b :
e moist, medium stiff. 3
4%_ ML Brown, sandy SILT, some sand, wet, soft. E
5] 3 | 46 [12724"|1110
6 :
74 4 | 68 [12%24"[1111 =
B? - Gray, sandy SILT, some sand, wet, soft, + "_
. sheen, petroleum odor. £: s o
Bq 5 B-10" |12'24" 1117
1ﬂ_: CL 71 Gray, sandy CLAY, some sand, some silt,
. very moist, medium stiff.
114 6 |10-12' |12"/24" 1119
-3 TD=12' ﬁ
-
133 End of Borehole




TMW/SB ID: TMW/SB-12
Soil Boring-TMW Log
Rhra [ el | wbmivriay
Page; 10of 1
Client: Pennzoil-Quaker State Company Dritler: Roy Fox Total Hole Depth: 8
Project No: 845335 Drilling Method: Direct Push Logged by: KEC
Site Location: 1015 Barlow Drive, Chas, WV Rig Type: Geoprobe Checked by: GAR
License No.: WV-00174 Well Diameter: 2" Date: 07/14/03
*Samples submitted to lab
o —— —#
3 ®
=| 4| ® E| § ¢
8|1 2|3 Description Z | E = | _ 5 | TMW Details
| O g v © o |0%
o s o a 2| B g
§ A 5| 5| 5 |5(sS E
316 a| 8 8| E8
-2
1
0] ML Ground Surface
. Brown, sandy SILT, some sand, trace gravel,
1 ML some organic matter, moist, medium stiff.
. Brown, sandy SILT, some sand, moist,
1+ medium stiff. 1 0-2' |16%24"|1162] 3.2
2- :
i GRAVEL, little sand, little silt, moist, dense.
3+ 2 | 24 |16Y24"|1154] 2.4° :
1 ML r—r
a4 ML Brown, sandy SILT, very moist, medium stiff. :
. Gray, sandy SILT, some sand, wet, soft, E3
’ sheef; petroleum odor. E
5 =
- i i
6 : i
7 i
o TD=8 /]
] End of Borehole
0—




TMW/SB ID: TMW/SB-13]

- Soil Boring-TMW Log
Bl 1 gyl 0 e immrui rm
Page: 10f1
Client: Pennzoil-Quaker State Company Driller: Roy Fox Total Hole Depth: 16'
Project No: 845335 Drilling Method: Direct Push Logged by: KEC
Site Location: 1015 Barlow Drhlrﬂ, Chaﬂ-. wv R"E- 'ryp._- Geupmba Checked bf. GAR
License No.: WV-00174 Well Diameter: 2" Date: 07/15/03
*Samples submitted to lab
§| 3| B
= | & = E E % E
8| 21 - Description z £ g | 5 | TMW Details
| a2 gl 8| & |8|82
Bl o | & E| E| E |E|BE
a|l3| o | & | & |d|Te
“*
3
23
43
03 ML Ground Surface
] Brown, sandy SILT, some sand, some gravel,
43 moist, medium stiff. (Fill). 1 0-2 |18"24"|1045| 7.2
29 SME Brown, silty, fine to medium SAND, some silt,
3___: Wlth gra'l-"l?r| {imluding coal frﬂgn‘lﬂnts}, n‘IDiSL 2 2_‘4- 13";24" .“]4? (5 3
3 loose. (Fill). :
o : EE
3w it 12724 o8 [iii] i
o Gray, sandy SILT, some sand, trace brick i e IR o : £ 11
6 fragments and gravel, moist, soft, petroleum i kil
. odor. (Fill). RS S — 5
73 4 | 68 |12v24"|1085| 462 |iii EEf
B_ N Gray, sandy SILT, some sand, very moist, ==
9- sofl, ggismetTcdor: 65 | 8-10' [16"24"|1105| 98 (i ESfii
103 Hig
113 6 |10-12 |16"24"|1107| 68* |: Sl
12? < Gray, sandy SILT, some sand, wet, soft,
133 petroleum odor. = ¥
142 Brown, fine to medium SAND, trace silt, wet, HiE
dense. =3
153
2  :
o E TD=16'
174 End of Borehole
18-




TMW/SB 1D: TMW/SB-14
Soil Boring-TMW Log
b [ vl | Wy miind e b
Page: 10f1
Project: PQS#5117-Etowah Terminal Deill Ca:: Efiriropeobe, Inc. Denth to Water: 10
Client: Pennzoil-Quaker State Company Driller; Roy Fox Total Hole Depth: 16'
Project No: 845335 Drilling Method: Direct Push Logged by: KEC
Site Location: 1015 Barlow Drive, Chas, WV Rig Type: Geoprobe Checked by: GAR
License No.: WV-00174 Well Diameter: 2" Date: 07/15/03
*Samples submitted to lab
5|3 | 8
ARAE: E| 8| 8 |8
HE IR Description 2 | E E | = [TMW Detals
= g o w o 219%
8 -E_ =¥ a a o
§ g £ | & E |E|GE
3 (0] 0 ] @ W | za
-4
]
33
23
43
0 ML Ground Surface
- Brown, sandy SILT, some sand, little gravel
3
27
_: L] L A .3
- el i I Brown, sitty, fine to medium SAND, some sil, 2 | 24 |18Y24"\0048) 2
4 ] moist, soft. (Fill).
] GW Ii";l:‘t 3 .
5 o2 el BRICK Bagments. (FH). 3 | 46 [@&724" [0953] 3.0
6 WL Gray, sandy SILT, some sand, moist, soft, .
3 petroleum odor. =
74 4 | 68 |8"24" |0955| 870 :
8-
e 5 | 8-10' |16724" | 1005 1614* | : :
10—5 " Gray, sandy SILT, some sand, wet, soft,
113 petroleum odor. g
123 i “Hztie]  Orangish-brown, fine to medium SAND, trace
E R silt, wet, dense, petroleum odor.
13- (BT 251 g
] ! iil :
14 1111 : ]
16 3 = §
ﬂ; TD=16' 7{
173 End of Borehole
185




Mg fmerwviamited b riTesmarun

Project: PQS#5117-Etowah Terminal

Chlent: Pennzoil-Quaker State Company
Profect No: 845335

Driller: Roy Fox

Diameter: 2"

Drill Co.: Enviroprobe, Inc.

Drilling Method: Direct Push
Site Location: 1015 Barlow Drive, Chas, WV Rig Type: Geoprobe

License No.: WV-00174

Depth to Water: 12

Total Hole Depth: 16'
Logged by: KEC

Checked by: GAR
Date: 07/15/03

]
?’g g Sampl E g g
. ple S
5 —5-2' Description Number | g c:::' t % g
£ G 2 | € E S
§ g i E E % o 3 -
| Ly 3 3 o) o * 8
04 ML Ground Surface
] Brown, sandy SILT, some sand, trace gravel, molst,
7 medium stiff.
14 1 0-2' |20%24" |os42| 30| *
2
3_: SN i Brown, silty, fine to medium SAND, some silt, trace
v sandstone, moist, soft.
4
_E -\ " " 2‘ -
3 ] e Brown, sandy SILT, some sand, moist, soft. 4 Gl Latlod L 9
6]
?? M. Gray, sandy SILT, some sand, very moist, soft,
" n petroleum odor.
9 3 8-10' | 20"24" 0900] 875
10
115 4 | 10-12' | 20724 |oooa| 820 *
: B Brown, fine to medium SAND, trace silt, moist,
12': SP dense, petroleum odor.
. Orangish-brown, fine to medium SAND, wet,
13- dense, petroleum odor.
14
15
164
’ . TD=16' /L
174 End of Borehole
18-




TMW/SB ID: TMW/SB-16
Soil Boring-TMW Log
Page: 1 of 1
Project: PQS#5117-Etowah Terminal Drill Co.: Enviroprobe, Inc. Depth to Water: 16
Client: Pennzoil-Quaker State Company Driller: Roy Fox Total Hole Depth: 20'
Project No: 845335 Drilling Method: Direct Push Logged by: KEC
Site Location: 1015 Barlow Drive, Chas, WV Rig Type: Geoprobe Checked by: GAR
License No.: WV-00174 Well Dilameter: 2" Date; 07/15/03
*Samples submitted to lab
5|3 | 8
= 41| 8 E | & g g
8 a ; Description Z £ =~ ol TMW Details
| o] = 2| 8| 8 |8|ci
al|l Q| & E E £ E | & E
6|3 | o | & | & |d|ETE
=4
0 E ML Ground Surface
R Brown, sandy SILT, some sand, trace
1 organic matter, trace gravel, moist, medium 1 0-2 |22724* (0735 1.0
4 sitiff,
2
3; 2 24" 221240737 0.7
4'5 gl Brown, silty, fine to medium SAND, some silt,
4 ML moist, loose. A ' A
53 Gray, sandy SILT, some sand, very moist, 3 4-6' [20%247|0745( 88.2
6 soft, petroleum odor.
73 4 | 68 |20%24"|0747| 466
8
9":: 5 8-10' |20"/24"|0753| B89
10- -
. Brown, fine to medium SAND, trace silt, —:
11-; moist, dense, FI'BTI'GIBUI'I‘I odar. 6 10-12' [20"124"|0754| 588
123 1
133 7 1214 [18'124°|0803| 376 |:ii S
14_; Gray, fine to medium SAND, trace silt, very =
154 moist, dense, petroleum odor. 8 |14-16' |18"24" |0805| BO2* =i
16= i Pi
- Gray, fine to medium SAND, trace silt, wet, 3
17_; dense, sheen, petroleum odor. E
182 9 | 16-20'|1824"|0800| — =¥
19 =
20
] TD=20' A
213 End of Borehole
224
23
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Project: PQS#5117-Etowah Terminal

Client: Pennzoll-Quaker State Company
Profect No: 845335

Site Location: 1015 Barlow Drive, Chas, WV
License No.: WV-00174

*Samples submitted to lab

Soil Boring-TMW Log

Driller: Roy Fox

Well Diameter: 2"

Drill Co.: Enviroprobe, Inc.

Drilling Method: Direct Push
Rig Type: Geoprobe

TMW/SB ID: TMW/(SB-17

Page: 1 of 1
Depth to Water: 12

Total Hole Depth: 17’

Logged by: KEC
Checked by: GAR
Date: 07/14/03

Ble| P,
= E 2 ) 5 E § E
$181< Description z2 | £ | @ | k| 35 TMWDeais
el o | E 2| &8 2 I BIE
§12|3 E|E| & |E|Bs
5|16 a | & | & |B|EE
e
27
43
03 ML Ground Surface
B Brown, sandy SILT, some sand, trace gravel,
13 moist, medium stiff. 1 0-2 (20"24*|1508| 3.3
E
:3% 2 | 2-4 |20%24"|1507| 2.9
4E . Brown, sandy SILT, some sand, moist, soft,
5 iron-staining. 3 | 46 |20724"(1513] 268 [ :
E_:: — Gray, sandy SILT, some sand, moist, soft,
73 petroleum odor. 4 | 68 |20%24"|1515| 239 |: :
3*3
97 5 | 8-10' |20"24"(1521] 38.7 |:
10 e SM (HIHH[| Gray, fine to medium SAND, some silt, very
5‘ lilll H moist, dense, petroleum odor.
HIH i 4 i a '449! E = E
A 3 SM H Gray to brown, fine to medium SAND, some i Sl hd ol e s
123 sp MHILEL sit, very moist, dense, petroleum odor. 3
. Azt Gray to brown, fine to medium SAND, little £
13- ﬁ 21 silt, wet, dense. i i
~ T : &
- ..'Er* EE',E"'! it 18
14 b 7 |1216'[20724"(1526| — [iiiESf::1
3 shpe RS — RS
TERNN HH=—t
16 % } ‘ :
o ILE . "I'.'.lc.
el
11_3: S fd "
3 TD=17
18 End of Borehole
193
203




TMW/SB ID: TMW/SB-18
Soil Boring-TMW Log
it [ prrbrs e bud il -mml ruiarw b
. Page: 10f1

Project: PQS#5117-Etowah Terminal Drll Co.: Enviroprobe, Inc. Death to Water: 8

Cilent: Pennzoil-Quaker State Company Driller; Roy Fox Total Hole Depth: 12'
Project No: 845335 Drilling Method: Direct Push Logged by: KEC
Site Location: 1015 Barlow Drive, Chas, WV Rig Type: Geoprobe Checked by: GAR

License No.: WV-00174 Well Diameter: 2" Date: 07/14/03

*Samples submitted to lab
g3 | g

| # g ) - 2 E

8|l 21l - Description z £ € |F = | TMW Details
| 0 u o © @ o (OF

g 8 z =1 a = R

al s 4] ] @ & o | e

-3

-1

ol ML Ground Surface

Brown, sandy SILT, some sand, litlle gravel,
moist, medium stiff,

1 1 0-2' [16"24"|1415

2

3 2 24" |16"24" 1417

4

Brown, fine to medium SAND, little gravel,
trace siit, moist, loose.

Leaaadlassstsasataaasdonaatarenbasaatosaatopualsanateiaatoanatossatbanaalesssbosaaloanil

5 3 4-6' [14"/24" 1424 T4
6
? R " " i ha § §
Brown, sandy SILT, some sand, little gravel, . 53 | Wt Wesy 1.9 :
moist, soft. 3
8 5 B
Gray, silty, fine to medium SAND, little silt, :
wet, loose, petroleum odor, 32— 235
9 : HEE
e
10 5 | 812" |18724"[1428( — |::iESf ]
11 i
@ TD=12'
13 End of Berehole
14




Soil Boring Logs
'q-l-';-n-ultm-
Project: PQS#5117-Etowah Terminal Drili Co.: Enviroprobe, Inc.
Client: Pennzoil-Quaker State Company Drilfer: Roy Fox

Project No: 845336 Drilling Method: Direct Push
Site Location: 1015 Barlow Drive, Chas, WV  Rig Type: Geoprobe

Soll Boring ID: SB-10

Page: 1 of 1

Depth to Water: &'

Total Hole Depth: 12

Logged by: KEC
Checked by: GAR

License No.: WV-00174 Diameter: 2" Date; 07/14/03
. g
: c ©
i g Sam a g E
ple = E
3 ; Description Nombee] = I; ;g- B
£1 8 |8 = 2 = ES
i E E & g {E =
04 ML Ground Surface
5 Brown, sandy SILT, some sand, moist, medium
i stiff,
1 P 1 02 |18'24" |1330] 13| *
2
3
»
_- A i 3 L 4 L 1‘2 -
- Brown, silty, fine to medium SAND, little silt, moist, : o i b
i soft.
5
- Brown, silty, fine to medium SAND, little silt, wet,
i soft.
i Gray, silty, fine to medium SAND, litlle silt, wet,
] soft, sheen, petroleum odor.
8
o
10
. Brown, fine to medium SAND, trace silt, wet,
. dense.
114
=
12 7.‘
‘ TD=12'
i End of Borehole
13




TMW/SB ID; TMW/SB-20}
Soil Boring-TMW Log

Bl [ otrrsmrid A bt s in
Project: PQS#5117-Etowah Terminal Do Wb dow e s
Client: Pennzoil-Quaker State Company Driller: Roy Fox Total Hole Depéh' 20"
Project No: 845335 Drilling Method: Direct Push Logged by: KEC
Site Location: 1015 Barlow Drive, Chas, WV Rig Type: Geoprobe Checked by: GAR
License No.: WV-00174 Well Diameter: 2" Date: 07/21/03
*Sampiles submitted to lab

m

| 2] ® g E
E 31| < Description z E = = | TMW Details
S 2 © @ © o | O E
0 & a -1 a s |g¢
E- 21 ® E E £ E|SE
S| o & | @ b |a|Ee
_,B-E
.7_2
.5.3
.5%
43
..3_;
_2_;
,1~§
od mL Ground Surface
8 Brown, sandy SILT, some sand, little gravel,
1'5 moist, medium stiff. 1 0-2' |24"24"|1150| 1.7
23
3 s Brown, sandy SILT, some sand, moist,
3q ML medium stiff, A 2 | 24 |24'24" 1162 77.2
4‘5 Gray, sandy SILT, some sand, trace gravel,
5'§ mﬂlﬁt, SOﬂi p_ﬂtl‘uhum Ddﬂr. 3 4-5' 19" 24" 120?- AT4
6
73 4 6-8' |19%24"|1209| 378
Bé Gray, silty, fine to medium SAND, little silt,
93 very moist, soft, petroleum odor. 5 | 8-10' [14"24"|1220| 821 | f::d
103 =i
3 Brown to light gray, fine lo medium SAND, i = ]
13 little silt, moist, medium stiff, petroleum odor. 6 [ 10-12' [14"/24"|1222]| 458 E
123 3
133 7 [12-14 [20724" [1240| 232
142
15';'- 8 |14-16' |20"/24"[1242| 180"
16 E
3 Brown to gray, fine to medium SAND, trace 3
173 silt, wet, medium dense, Shgen; petroleum
183 odor. 9 |16-20' |20"24" (1248
19
205 1
21 3 TD=20"
22_5 End of Borehole
23
24
253




b [ s il bl anbom
Profect: PQS#5117-Etowah Terminal Drill Co.: Enviroprobe, Inc. Depth to Water: NIA
Client: Pennzoil-Quaker State Company Driller: Roy Fox Total Hole Depth: 8'
Profect No: 845335 Drilling Method: Direct Push Logged by: KEC
Site Location: 1015 Barlow Drive, Chas, WV Rig Type: Geoprobe Checked by: GAR
License No.: WV-00174 Diameter: 2" Date: 07/22/03
" 5
: 2 § ©
o S = E
© . ample = 4
O 's-el Dasoription Number | g E F‘, %g
€18 |8 & s |8 E
o
813 |65 | & 5 2148
0 Ground Surface
. CONCRETE.
1w
Brown, mottled, gray, clayey SILT, litthe sand, litlle
1 sandstone gravel, moist, medium stiff.
1—% 1 0-2" |18"24" |0948] 4.5 =
2_
3.__
4
4__
5+ 2 2-8 | 70%72"|1005| 6.7 e
E_
T._
B_
] TD=8' Vi
. End of Borehole
E_




TMW/SB ID: TMW/SB-22
Soll Boring-TMW Log

s Eovimrvrerist b niombraohos b

Page: 1 of 1

Client: Pennzoil-Guaker State Company Driller: Roy Fox Total Hole Depth: 26'
Project No: 845335 Drilling Method: Direct Push Logged by: KEC
Site Location: 1015 Barlow Drive, Chas, WV Rig Type: Geoprobe Checked by: GAR
License No.: WV-00174 Well Diameter: 2" Date: 07/21/03-07/22/03
*Samples submitted to lab
_ B
=l d| e E | & 5 g
E o Description z § = < | TMW Details
= 2 o o 2 |2 |B8S
w0 -E_ =8 o a S lag
§ Q|8 E E E | E|5E&
- (0 & 7] @ B |Te
o =
{]—E Ground Surface
R _\GDNGRETE pavement. 3
E Brown, clayey SILT, some clay, some gravel, 1 0-2 |24%/24711620| 24.8
25 ML maist, medium stiff, petroleum odor,
33 Brown, mottled, gray, clayey SILT, some
43 clay, moist, medium stiff, petraleum odor,
5_5 o L] i " -
- = Brown, mottled, gray, clayey SILT, some Z #O [BOTTEEED)
65 clay, trace sand, moist, medium stiff,
73 petroleum odor.
83
83 3 8-10" | 20%24" | 1648| 123
103
14 4 [10-12' [20"24"|1660| 121
12-'2 - = o
135 5 |12-14'|24"/24"|1715| 363 |:
" 8 =
153 6 |14-16' [2224"|1745| 688 |1 E=iii]
163 : :
173 7 | 1618 |24"24"|1747| 1068 |: i = ;i ]
183 . =
3 e ‘. Gray, fine to coarse SAND, with frace : =
193 o sandstone gravel, moisl, very dense, 8 |18-20"|18"/24"|0820| 258 |::: E=:
20 4 petroleum odor. S —
24 | 9 |20-22'|20"24"|0822| 929* |
22—2 o .11 Gray, fine to coarse SAND, little sandstone Pi S
234 ML ..+ | gravel, wet, loose, sheen| petroleum odor. 303 EEE
245 Brown, clayey SILT, some clay, very moist, g - 1i 3
25_5 medium stiff.
26~
o 3 TD=26"
2 End of Borehole
28
20
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Project: PQS#5117-Etowah Terminal

Client: Pennzoil-Quaker State Company

Profect No: B45335
Site Location: 1015 Barlow Drive, Chas, WV Rig Type: Geoprobe
License No.: WV-00174

Soil Boring-TMW Log

Drili Co.: Enviroprobe, Inc.
Driller: Roy Fox
Drilling Method: Direct Push

Welf Diameter: 2"

TMW/SB ID: TMW/SB-23

Page: 10f2

Depth to Water: 23.5'
Total Hole Depth: 26'
Logged by: KEC
Checked by: GAR
Date: 07/22/03

*Samples submitted to fab

AERE
] £

= 8] 8 E| 58| 8 |28
& o I Description = E s e = | TMW Details
£l al% £ 22|88z
al Q18 = E E | E|SE
8316 |8| 8 |3|E8
3
da;l
-2
-1
Dj Ground Surface

" ML COMNCRETE pavement,
1% E::m;ncgﬁy AR - TR 1 0-2' |18"24"|1035( 1.0*
i
S_j' s Gray, clayey SILT, some clay, moist, medium

. stiff, petroleum odor.
e Brown, mottled, gray, clayey SILT, some

- clay, moist, medium stiff, petroleum odor.
5 2 | 28 |72972"|1042| 40.4*
64 ew

qm " SANDSTONE gravel. A

¥ o Brown, mottled, gray, clayey SILT, some

- clay, moist, medium stiff, iron-staining,

5_:1 petroleum odor.

o Brown, mottled, gray, clayey SILT, some ML=

93 clay, little sand, very moist, medium stiff. 3 | 810" |24"24"|1108) 24.9
10-5 ML Brown, mottled, gray, clayey SILT, some

. clay, some sand, damp, soft, SH&8n
11_1 petroleum odor. 4 |10-12' |24"724"[1110] 66.3
12




Soil Boring-TMW Log

s Frovisasvascial | Il mirssiur be

Project: PQS#5117-Etowah Terminal

Client: Pennzoil-Quaker State Company
Profect No: B45335

Driller: Roy Fox

Site Location: 1015 Barlow Drive, Chas, WV Rijg Type: Geoprobe

License No.: WV-00174 Well Diameter: 2"

Drill Co.: Enviroprobe, Inc.

Drilling Method: Direct Push

TMW/SB ID: TMW/SB-23

Page: 2of 2

Depth to Water: 23.5'
Total Hole Depth: 26'
Logged by: KEC
Checked by: GAR

Date: 07/22/03

*Samples submitted to lab
5| ®
=l 4] ¢2 E| & g 2
E g - Description Z = e = = | TMW Details
- ) a [ @ % o B
ﬁ § = =1 =1 a
& E| E| E|E|BE
al3]|o | & | & |d|CE
13 5 |12-14' |24%124" 1127 256
14_: ML Brown, mottled, gray, clayey SILT, some : -
. clay, some sand, moist, medium stiff,
15 petroieum odor. 6 |14-16'|24%24"|1235| 405 |
‘IE? SM B HH[] Brown to gray, silty, fine to medium SAND, E
. 11{f]] some silt, moist, medium dense, petroleum S8 — 2
174 odor. A 7 |16-18'|20%24"[1250| 683 |I: i 7111 ]
. Gray, fine to medium SAND, with sandstone il i
. 3 gravel, moist, very dense, petroleum odor. i
19 8 |18-20' [16"24"|1327| 146 | S} i1
2
= Gray, fine to medium SAND, with sandstone £ 1%
. gravel, very moist, dense, patroleum odor. 5
21+ 9 |20-22'(16"24"(1329| /871 |::: &5
2 B
28° 10 p2-23.5]12"12"|1350] 986* |: ::
. Gray, fine to medium SAND, with trace HE
24 sandstone gravel, wet, dense, petroleum —
1 odor. allpne —
- 11 [23.5-26130"30"|1355 5 — 3%
?14 Reddish-brown to gray, clayey SILT, some
. clay, little sand, very moist, medium stiff. is .8
26- 2~ 8
: TD=26' /l
2?_: End of Borehole
281




Soil Boring Logs Soll Boring ID: SB-24 |
s Ensrsrarial b et Page: 10f1
Cllent: Pennzoil-Quaker State Company Driller: Roy Fox Total Hole Depth: 12'
Project No: 845335 Drilling Method: Direct Push Logged by: KEC
Site Location: 1015 Barlow Drive, Chas, WV Rig Type: Geoprobe Checked by: GAR
License No.: WV-00174 Diameter: 2" Date: 07/21/03
w T e R A
v | €
g | . 5 3 2
i ; ample £ =
3 ; Description Number| o I;-} %
£ 2|5 el e (Elo)5
A 2
213 (& 3| 8 |&d|lce]?8
o mL Ground Surface
e Brown, mottled, gray, clayey SILT, some clay with
1 ML trace gravel, moist, soft, petroleum odor. o
ki Brown, mollled, gray, clayey SILT, little clay, trace 0y T .
L 4 sand, moist, medium stiff, petroleum ador, iron- 1 0-2 24°/247 11005) 5.8
i staining.
2
3
4
5 2 2.8 | 70772 1025|610
6
7
8
9 3 | 810 |17v24" |1050] 71.4
107 ML Brown, sandy SILT, some sand, moist, medium
i sfiff.
1- 4 | 10412 | 1724 |1088] 122 *
12": TD=12'
1 End of Borehole
13+




Soil Boring Logs

W Frwirnran i | irrsnatuay bs.

Profect: PQS#5117-Etowah Terminal

Client: Pennzoll-Quaker State Company
Project No: 845335

Site Location: 1015 Barlow Drive, Chas, WV
License No.: WV-00174

Diameter: 2"

Drill Co.: Enviroprobe, Inc.
Driller: Roy Fox
Drilling Method: Direct Push

Rig Type: Geoprobe

Soll Boring ID; SB-25 |

Page: 10f1

Depth to Water: N/A
Total Hole Depth: &'

Logged by: KEC

Checked by: GAR
Date: 07/21/03

TD=8'

End of Borehole

o
1 Q
E g Sam § E E
ple | €
O E Description Number | & x ; g
ol [=8 a oL E
E» § @ E E E ol
= |0 (3 IB Eﬁ 0. *
0- Ground Surface
4 ML 1 _GRAVEL. Fill. .
b Brown, clayey SILT, some clay, trace gravel, very
1 GP [gzds moist, soft, petroleum odor. -
ML Black, fine SAND and COAL fragments, moist, . kil §
1- oty / | 02 |20724" |og1s] 13.8
i Brown, clayey SILT, some clay, very molst, soft,
J petroleum odor.
24 ML
J Brown, mottled, gray, clayey SILT, moist, medium
J sliff, petroleum odor,
3_
4_
5+ 2 2-8' |48"72" |o940| 417 ¢
ﬁ_
T_




L e e L LAk L T

Project: PQS#&117-Etowah Terminal

Client: Pennzoil-Quaker State Company
Project No: 845335

Site Location: 1015 Barlow Drive, Chas, WV
License No.: WV-00174

Soil Boring-TMW Log

Drilfer: Roy Fox

Wefl Diameter: 2°

Drifl Co.: Enviroprobe, Inc.

Drilling Method: Direct Push
Rig Type: Geoprobe

TMW/SB ID: TMW/SB-26

Page: 10of 2
Depth to Water; 22
Total Hole Depth: 26

Logged by: KEC

Checked by: GAR

Date; 07/17/03-07/22/03-07/2

*Samples submitted to lab
5| s | §
" & ©
z| 8] 8 | § | B g | B
881~ Description Z2 | & € | E < | TMW Details
clal? 2l ¢ ¢]8l83
E‘ | 8 E | E| E |E|GE
2 (U] @ ()] 0 w | TS

04 cL b Ground Surface

1 //”//, Brown, silty CLAY, some silt, trace gravel,

4 ML 4 moist, medium stiff, petroleum ador. (Fill). A
14 Brown, mottled, gray, clayey SILT, trace 1 0-2' |24"24"| 1630

% sand, moist, stiff, petroleum odor,
2

<
37
4
5j" 2 | 28 |72'72"|15645
i
e 8
8- ML

] Brown, clayey SILT, some clay, little sand,

4 moist, medium stiff, petroleum odor.
9-: 3 8-10" |24"/24"|1614
1{?j

. Brown, silty, fine to medium SAND, moist,

- medium stiff,
114 a | 1012 |24'24*|1615
12
13-; 5 |12-14' |24%24"|1010
14




e e LA (LUt

Project: PQS#5117-Etowah Terminal

Client: Pennzoil-Quaker State Company
Profect No: B45335

Site Location: 1015 Barlow Drive, Chas, WV
License No.: WV-00174

Depth (feet)
USCS Class.

Soil Boring-TMW Log

Driller; Roy Fox

Well Diameter: 2"

Description

Sample Number

Drill Co.: Enviroprobe, Inc.

Drilling Methed: Direct Push
Rig Type: Geoprobe

Sample Interval

TMW/SB ID: TMW/SB-26

Page: 20f 2

Depth to Water: 22
Total Hole Depth: 26'
Logged by: KEC
Checked by: GAR

Date: 07/17/03-07/22/03-07/2
*Samples submitted to lab

TMW Details

Sample Recovery
Sample Time

FID/PID
(ppm-viv)

1416

sP |

Brown, fine to medium SAND, with _
sandstone gravel, moist, very dense, slight
petroleum odor.

16-18'

18-20'

20-22

sP |
] cL

Gray, fine to medium SAND, some

sandstone gravel, wet, dense. -

Brown, mottled, gray, silty CLAY, some silt,
moist, medium stiff.

SP [

Brown, fine to medium SAND, moist, medium
dense,

CL

(5]
N s
Lt laea s btsa sl palanas

8

3

Brown, silty CLAY, some silt, moist, medium

10

22-26'

24"124" (1012
24°/24" 1039 =il
24"124" 1140
24"24" (1303
48"48" (1309 =1

stiff.

End of Borehaole




Soil Boring Logs Soil Boring ID; SB-27

: Page: 1 of 1
b (roryermmiad 4 b don 10
Project: PQS#5117-Etowah Terminal Drill Co.: NIA Depth to Water: N/A
Client: Pennzoil-Quaker State Company Driller: NIA Total Hole Depth: 3
Project No: 845335 Drilling Method: Hand Auger Logged by: KEC
Site Location: 1015 Barlow Drive, Chas, WV Rig Type: N/A Checked by: GAR
License No.: WV-00174 Diameter: 4" Date: 07/23/03
a |
4 E Sampl E g E
0 : ample i
s Description Number| - % _g-%
£l 8|8 E =8 E
E E a =
AERE 213 |8|8]|23
o4 ML Ground Surface
Brown, clayey SILT, some clay, little gravel, moist,
A medium stiff.
ML Gray, clayey SILT, some clay, little sand, little 1 o-1 l12v12* 11708 1.7
] organic matter, very damp, soft, :
1+ |
2 1-2¢ |12'm2"|1710] 1.0
2
3 2-3' |12"M12" 17156 1.0 .
o] |
TD=3'
] End of Borehole
4
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Project: PQS#5117-Etowah Terminal

Client: Pennzoil-Quaker State Company
Project No; B45335

Site Location: 1015 Barlow Drive, Chas, WV
License No.: WV-00174

Soil Boring-TMW Log

Driller: Roy Fox

Well Diameter: 2"

Drill Co.: Enviroprabe, Inc.

Drilling Method: Direct Push
Rig Type: Geoprobe

TMW/SB ID: TMW/BG-1

Page: 10f1
Depth to Water: 12'
Total Hole Depth: 17"
Logged by: KEC
Checked by: GAR
Date: 07/16/03

*Samples submitted to lab
s | ¢
2l 8] @ E| § g g
ki alz Description z £ = = | TMW Details
= B2 a '} 2 1as
&5 8 'E_ a a F-4 a |l
al @ | B E E 5§ | EISE
al 5 0] & @ 0 i
.
U—% Ground Surface
3 ASPHALT, GRAVEL, and ORGANIC
e TTER.
1+ cL i ) " 1 0-2' |20"24"|1435| 20.3*
% jW/ Brown, mottled, gray, silty CLAY, some silt,
g.i / maisl, medium stiff,
3 /
3
4§ . Brown, maottled, gray SILT, some clay, moist,
5 IO - 2 | 2@ |70'72°[1440] 13.4°
]
%
E
9 3 | 810" |20v24" {1500 11.3
m%: . Brown, mottled, gray, gandy SILT, some
11 a sand, very maist, medium stiff. 4 10-12 | 20124 |1503] 9.7*
23
123 Brown, silty, fine to medium SAND, little silt,
. wet, sofl,
13-;
143
4 5 |1217 |50"60" 1608 ——
15-5
1&-%
174
E TD=A7 ﬂf
16+ End of Borehole
3
19
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Project: PQS#5117-Etowah Terminal
Cllent: Pennzoil-Quaker State Company

Soil Boring-TMW Log

Drill Co.: Enviroprobe, Inc.
Driller: Roy Fox

TMW/SB ID: TMW/BG-2

Page: 10f1
Depth to Water: 16'

Total Hole Depth: 20/

Project No: 845335 Drilling Method: Direct Push Logged by: KEC
Site Locatifon: 1015 Barlow Drive, Chas, WV Rig Type: Geoprobe Checked by: GAR
License No.; WV-00174 Well Diameter: 2" Date: 07/16/03
‘Samples submitted fo lab
Mﬂ
5|3 g
o
=l 818 , § | & £
ﬁ 5 -l Description z = 14 - 3 | TMW Details
- 2 o v o =
£ W = -4 a B a|l@z
51 8] 8 5| 5| 5| 5/a5
al s 4} 0 v @ @ | E
-23
KE
QE ™ Ground Surface
E ﬂ Brown, silty CLAY, some silt, litle gravel, little
1-;1] organic matter, moist, medium stiff. 1 02 |20%24"|1600] 3.0
2—31 - % Brown, mottied, gray, silty CLAY, some silt
33 / moist, medium stiff, petroleum odor.
a3 ML fEEA
3 Brown, maottled, gray, clayey SILT, moist,
53 medium stiff, petroleum ador, 2 | 28 |ro"72t{1613| 22.2*
3
Lz
Y
._‘.1 2 4 a1 ]
95 5, Brown, mottled, gray, silty CLAY, some silt, ; S ol b B
10 little sand, moist, medium stiff, petroleum
3 odar.
113 4 |10-12' [22v24"|1627| 11.2
12%
13-3 5 |12-14'|24v24"|1637] 14.7
14
1 * Brown, sandy SILT, some clay, moist, £
15-21 medium stiff, slight petroleum odor. 6 |14-16' [24v24"|1630] 166" | ::
Brown, silty, fine to medium SAND, wet,
loose.
7 116-20'|72"/72"|1645] —

TD=20"

End of Borehole




Monitoring Well ID; MW-8
Drilling Log-MW Installation

M sk ermrted { 84wk p b 1
! Page: 10f1
Project: PQS-Etowah Terminal Drill Co.: Enviroprobe, Inc. D:::ﬁ to Water: 38'
Client: Pennzoll-Quaker State Company Driller: Roy Fox Total Hole Depth: 52'
Project No: 845137.03 Drilling Method: HSA Logged by: DTC
Site Location; 1015 Barlow Drive, Chas, WV Rijg Type: Auger Checked by: GAR
License No.: WV-00174 Well Diameter: 4" Date: 10/15/03
*Samples submitted fo lab
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Ground Surface

NO SAMPLES COLLECTED FROM 0' TO
33' BELOW GROUND SURFACE (b.g.s.).
SEE SOIL BORING LOG FOR TMW/SB-7D
FOR LITHOLOGICAL DESCRIPTIONS.
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SP FZTEE Light brown, fine to medium SAND with ifle | 1| 33.35' |1.3] 1315 | —

saued silt, moist, loose, trace muscovite.
NOTE: DUE TO MECHANICAL
DIFFICULTY, COLLECTION OF SPLIT-
SPOON SAMPLES WAS SUSPENDED.
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End of Borehole
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