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EXECUTIVE SUMMARY

Shaw Environmental, Inc. (Shaw Environmental) has completed the following risk assessmant for the
former Pennzoll-Quaker State (PQS) Etowah Terminal in Charleston, West Virginia. During 1938, the site
began operations as a bulk distribution facility for petroleum products. On November 30, 2001, PQS sold
the subject property to Etowah River Terminal, LLC. The Etowah River Terminal, LLC currently operates
the site as bulk storage terminal for freeze conditioning agents including ethylene glycol and calcium
chloride solutions. On September 3, 2003, PQS (now PQS dba SOPUS Products) entered the site into a
WVoluntary Remediation and Redevelopment Agreement within the West Virginia Voluntary Remediation
and Redevelopment Rule (The Rule),

Environmental investigations completed between November 2000 and June 2004 documented that soil
and groundwater at the Site have been impacted by Site operations. Constiluents detected in soil include
benzene, toluene, ethylbenzene and xylenes (BTEX), methyl tertiary butyl ether (MTBE), total petroleum
hydracarbons (TPH) gasoline range organics (GRO), diesel range organics (DRO), and oil range organics
(ORO), chromium (both trivalent and hexavalent), lead, 18 polynuclear aromaltic hydrocarbons (PAHS),
acetone, 2-butanone, carbon disulfide, and methylene chloride. Constituents detected in groundwater
include BTEX, MTBE, TPH (including GRO, DRO, and ORO}, 18 PAHs, and dissolved lead. Constituents
detected in surface water include TPH (DRO and ORO, only), lead, both total and dissclved; and 11
PAHs. Caonstituents detected in near shore sediment include TPH (ORO, only) and lead.

Chemicals of Potential Human Concermn (COPHCs) were determined by screening maximum
concentrations in soil and groundwater against conservative benchmarks developed to be protective of
human health for direct contact exposure, potential migration to groundwater, and potential migration to
indoor air. Constituents exceeding the screening criteria were designated as COPHCs o be evaluated in
the risk assessment. Based on analytical data, COPHC in soll include benzene, ethylbenzene, toluene,
xylenes (total), MTBE, acetone, carbon disulfide, and methylene chloride. COPHCs for groundwater
include benzene, MTBE, TPH-GRO, TPH-DRO, TPH-ORO, dissclved lead, 1-methylnaphthalene, 2-
methylnaphthalene, dibenzla,h)anthracene, and indeno(1,2,3-cd)pyrene. Based on analylical data
COPHCs do not exist for surface water and sediment; however, these media were evaluated further for
potential impacts to ecological receptors.

A groundwater model was constructed to assess the potential for soil to groundwaler migration and to
assess the fate and transport of COPHCs in grouncdwater. Using the surface water data and the modal
results, & screening level assessment for both current and future exposure scenarios was completed to
assess the potential of surface water concantrations to pose health concerns for human receptors. Since
the refarenced potential groundwater concentrations were below the referenced screening levels,
COPHCs do not exist for surface water,

A conceptual site model was developed for the Site. Potential human receptors evaluated in the risk
assessmant included on-site commercial workers and on-site construction workers. On-site commercial
workers are assessed for exposure to COPHCs in groundwater via inhalation of indoor air. On-site
construction workers are assessed for exposure to COPHCs in groundwater via dermal contact and
inhalation of Indoor air. Estimated cancer risks for all receptors were within both West Virginia's and

N'Projecin' P QSE owahFlaporin/AA Apl I'.,',. Movamber 2004
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USEPA's target risk range of 1 x 10° to 1 x 10", The West Virginia Department of Environmental
Protection (WVDEP) and United States Environmental Protection Agency (USEPA) consider
noncarcinogenic hazard indices that are less than one (1.0) to be acceptable. Hazard indices for the
evaluated receptors are below 1.0,
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1.0 SITE DESCRIPTION AND HISTORY

In Nevember 2001, PQS submitted an application for the former Etowah Terminal in Charleston, West
Virginia to the WWVDEFP Office of Environmental Remediation (OER}), and on September 3, 2003 the Site
antered into a Voluntary Remediation and Redevelopment Agreement within the Rule. By submitting this
application, PQS agreed to remediate the Site according to the standards, terms and conditions set forth
under the West Virginia Voluntary Remediation and Redevelopment Rule (The Rule), Title 60 Code of
State Regulations, Series 3, as established in the Voluntary Remediation and Redevelopment Act
{VARA) West Virginia Code §22-22-1 (Shaw, 2003). The following risk assessment was conducted in
accordance with the Rule for the purpose of evaluating potential risks to human health and the
environment posed by this Site, and directing remediation efforts to reduce those risks, if necessary, to
accaplable levels.

Section summarizes information from the Additional Site Characterization Repart (ASCR) for the Farmer
PQS Etowah Terminal (Shaw Environmental, 2003).

1.1 Physical Description of Site

The former PQS Etowah Terminal is located in Kanawha County at 1015 Barlow Road in Charlestor,
West Virginia (Figure 1). The property (hereafter refarred 1o as the Site) (s bordered to the north by
woodlands. An Allegheny Power natural gas pipeline crosses the northern end of the Site. A former
Columbia Gas Transmission (CGT) 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 Road beyond. A steep, wooded
slope is located beyond Barlow Road, east of the Site. Residences are located immediately to the south
and the Elk River is located along the western border of the Site.

1.2 General History and Land Use
1.2.1 Historical Land Use

Prior to the construction of the Site, the property was used for agricultural purposes. On
December 28, 1938, Elk Refining Company purchased a 1.56-acre tract of land (identified as Plat
32 on Elk District Map 44L) from Edith Bowers Bailey and Homer Bailey. The first above ground
storage tanks (ASTs) were constructed on-site during 1938 and additional ASTs were added as
the petroleum bulk storage terminal expanded. On August 30, 1941, Elk Refining 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 land {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 faormer
one-stary "“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,

M Projecta PO EwallReporta i Rpl 1 Movsmber 2004
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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
oil'water separator, a dock, two former fire houses, a former pump house, a former loading rack,
and 19 aboveground storage tanks (ASTs) and associated aboveground product piping (Figure
2). The 14 main ASTs (numbered ASTs) are located inside of the diked areas. The four non-
numbered ASTs include the following:

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

. A 275-gallon drip oil AST installed during 1299 inside the diked area adjacent to the oil
loading rack;

. A 320-gallon kerosene healing ol 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
oll 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 oil/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 Mational
Pallution 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 facility and is discharged into the Elk River,

1.2.2 Current Land Use

Currently the Etowah River Terminal LLC operates the Site as a bulk storage terminal for freeze
conditioning agents including ethylene glycol and calcium chloride solutions. Calciumn chloride is
stored In ASTs 403, 404 and 405. Ethylene glycol mixtures are stored in ASTs 393 and 388
through 402. The Site is zoned for industrial use. Current land surface features are shown on
Figure 2.

Drinking water wells do not exist within 2,000 feet of the facility (Shaw, 2003). The closest water
supply wells are located west of the Site on the opposite side of the Elk River. No groundwater
irrigation activity is known In the vicinity of the Site. Groundwater is not used as a local drinking
water supply and depth to the unconfined groundwater aquifer ranges from approximately 14 to
40 feet below ground surface (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 approximataly 1.3 miles southwest (downstream) of the Site,

M’ Projcis/ POEE cwalvFlepona i Apl e fiswmarmibar 2004
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Basements are reported in residential buildings located approximately 200 feet south of the Site.
The office/warehouse and garage/storage bulldings at the Site are constructed on concrete slabs
and foundations. This bottom floor of the Office/Warehouse is approximately 50% below grade.

1.2.3 Anticipated Future Land Use

The current operations are expected to continue at the Site. The future land use is assumed to
remain non-residential for this evaluation.

1.24 Land Use of Adjacent Properties

Residences are located to the south of the Site and are anticipated to remain for at least 30 years
into the future. The hillside across Barlow Road is wooded and relatively steep and is unlikely 1o
be developed. Based on this, land use of adjacent properties is not expected to change,

1.3 Geologic Conditions of Site

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 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. Quatemary fluvial and colluvial deposits
greater than approximately 40 feet thick underlie the site. Udorthents Smoaothed-Urban Land complex
solls are developed at the surface of the Site (Van Houten, et. al., 1881}, 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 feel thick. The fill appears to be underlain by a fining upward sequence of
Quatermnary alluvial deposits generally comprised of silty sand with occasional gravel overlain by clayey
silt and silty clay. The Quaternary alluvium is disconformably underlain 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).

1.4 Hydrogeologic Conditions of Site

The Elk River is adjacent to the Site. The normal pool elevation of the Elk River is approximately 566 feet
above mean sea level (MSL), The unconfined groundwater table ranges from approximately 14 feet to 40
b.g.s. (estimated to be approximately 572 - 587 feet MSL). Based on boring logs, the unconfined aquifer
appears to be characterized by gray to orangish brown sandy clay, sandy silt and fine to coarse sand.
Based on historical gauging data, groundwater in the unconfined aquiter appears to flow westward toward
the Elk River with an average hydraulic gradient of approximately 0.07 feet/foot (Shaw Environmental,
November, 2004 and previous Quarterly Monitoring Reports, June 2001 - November 2004, and Shaw
Environmental, November 2003, The unconfined aquifer appears to be in hydraulic communication with
the Elk River, (Shaw, 2003).
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2.0 SITE INVESTIGATION AND IDENTIFICATION OF COPHCs

This section summarizes the scope and findings of prior field investigations conducted at the Site.
Additional information on the individual Site investigations can be tound in the Former PQS Etowah
Terminal No. 5117, Charleston, West Virginia - Application to Participate in Voluntary Remediation
Pragram (Shaw Environmental, 2001) and In the ASCRH (Shaw Environmental, 2003).

21

Summary of Previous Site Investigations and Site Remediation

The following investigations have been conducted at the Site to assess and charactenize environmental
conditions:

January 2001 - Phase || Environmental Investigation performed by 1T Corporation {now Shaw
Environmental). This investigation was conducted to assess Site conditions. Activities included:
collection of 5 hand auger soil samples (HA-1 through HA-5), collection of 3 composite soil
samples for lead analysis {C-1 through C-3), collection of 5 discrete soil samples for lead analysis
(C2-A through C2-E), installation of 10 Geoprobe” soil borings (GP-1 through GP-10), and
installation of groundwater manitoring wells MW-1 through MW-6.

September 2001 ~ Etowah River Terminal, LLC Due Diligence Investigalion. This investigation
included the installation of monitoring well MW-7 and collection of soll samples from the soll
boring. Groundwater samples were collected from wells MW-1 through MW-5 and MW-7.

July 2003 — Additional Site Characterization {Shaw Environmental). This investigation was
conducted to further delineate dissolved-phase hydrocarbons. Activities included installing 26
additional Geoprobe soil borings, of which 14 were completed as temporary monitoring wells so
that groundwater samples could also be collected.

September 2003 — Surdace Water and Sediment Sampling of Elk River {Shaw Environmental).
Activities included collection of 5 near shore sediment samples (NS-1 through NS-5) and 5
collocated near shore surface water samples (also NS-1 through NS-5) to characterize sediment
and surface water in the Elk River. Additionally, 15 surface water samples (E-1 through E-15)
were collected from the Elk River at locations farther away from the shore.

June 2004 - Additional Surface Water Sampling in Elk River (Shaw Environmental). Activities
were limited to collecting 4 surface water samples (ES-2, ES-2 DUP, ES-5, and ES-7) to further
assess PAH concentrations in the Elk River.

June 2001 through May 2004 - Quarerly Groundwater Sampling (IT Corporation and Shaw
Environmental). Quarterly sampling events were conducted to assess groundwater at the Site

(Shaw Environmental, November, 2004 and previous Quarterly Monitoring Reports, June 2001 -
Movember 2004).
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Additional information on the above investigations is available in the ASCR (Shaw Environmental, 2003).

2.2 Data Segregation and Selection of Chemicals of Potential Concern

The previously discussed site investigations provide the analytical data that are available to assess
potential human and ecological risks at the Site. Analytical data are available for soil, groundwater,
surface water and sediment,

Level Il data validation was performed in accordance with the Region |l Modifications to National
Functional Guidelines (Organics - 9/94, and Inorganics - 4/93), as applied to SW-846 methodology for at
least 10 percent of the soil and groundwater samples collected during the Additional Site
Characterization. A summary of Level lll data validation is Included in Section 3.2 of the referenced
Additional Site Characterization (Shaw Environmental, 2003). A full report of Level Ill data validation is
included in Appendix F of the referenced Additional Site Characterization (Shaw Environmeantal, 2003).

As part of the Quality Assurance/Quality Control (QA/QC) program during the site characterization, the
precision, accuracy, representativeness, comparability and completeness of field sampling procedures
was evaluated by analyzing the results of trip blanks, rinsate blanks, split soil samples and duplicate
groundwater and surface water samples (Section 3.0 of Shaw Environmental, November, 2003). In
accordance with EPA approved protocol for risk assessment, duplicate results for soil and groundwater
media are treated as one sample and not individually. However, since the WYDEFP Division of Water
Resources requires thal surface water samples be reported individually, surface water duplicates results
were not averaged. Duplicate groundwater and surface water samples were within typical and analytical
precision expectations (Sections 3.1, 3.2 and Appendix F, Table D of Shaw Enviranmental, 2003).

221 Soil

A total of 103 soil samples (including 3 duplicate soil samples) from previous investigations were
available for use in the risk assessment. Of the 103 soll samples, 29 were surface soil samples
and 74 were subsurface soil samples. The 3 duplicate samples (SB-6, TMW/SB-16 and SB-21)
were averaged with the corresponding sample and treated as one discrete sample. Table 2-1
presents a list of the soil samples collected in the previous investigations and the analyses
conducted on each sample. Analytical results from the soil samples listed in Table 2.1 were used
in the risk assessment. Background soil samples are also presented in the table; however, it
should be noted that these samples were not used to quantify exposures in the risk assessment.
A summary of all soil analytical sample results collected at the Site is provided in Appendix A
Tables 2, 8,9, 11 and 11.

2211 Chemicals Analyzed

Table 2-1 provides a list of the samples and the corresponding analyses for each
sample. Soil samples collected in November 2000 and June 2001 were generally
analyzed for benzene, total BTEX, TPH (GRO, DRO, and ORD), and lead. Samples
collectad during the ASCR field activities (July 2003) were analyzed for BTEX, MTBE,
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and TPH-GRO, PAHs, cadmium, chromium, and lead as summarized in Table 2-1.
Additionally, 5 samples collected in May 2001 were analyzed only for lead.

2.2.1.2 Chemicals Detected

Tables 2-2 and 2-3 provide a statistical summary of the analytical results of the
conslituents detected in soil samples, regardiess of depth. In order to evaluate the
potential for migration of COPHCs in soil to groundwater, the total soil column was
utilized. Therefore, Table 2-2 summarizes data for the total soil column to facilitate the
evaluation of the potential migration of COPHCs from soil to groundwater, Detected
constituents in soll included BTEX, MTBE, TPH (GRO, DRO, and ORO), chromium (both
trivalent and hexavalent), lead, 18 PAHs, acetone, 2-butanone, carbon disulfide, and
methylene chloride.

2.21.3 Selection of Chemicals of Potential Human Concern

Table 2-2 also provides a conservative comparison of the maximum detected
concentration (MDC) for each constituen! detected in soil with its respective West Virginia
De Minimis Level for direct contact (industrial soil) and migration to groundwater. Only
the maximum concentration for lead exceeds the De Minimis levels for direct contact.
However, benzene, MTBE, TPH-GRO, TPH-DRO, 1-methylnaphthalene, 2-
methylnaphthalene, and naphthalene maximum soil concentrations exceed their
respective De Minimis levels for migration to groundwater.

Volatile Organic COPHCs include benzene, ethylbenzene, toluene, xylenes, MTBE, and
naphthalene. Table 2-3 presents the volatile organic compounds (VOCs) in total soil
column at the Site that potentially pose a concern for the indoor air pathway.

2.2.2 Groundwater

The first groundwater samples were collected at the Site on June 20, 2001. Analytical results for
groundwater samples collected from manitoring wells from June 2001 through August 2004, were
used. During this time, 128 groundwater samples (including 3 duplicate samples) have been
collected from the Site. The duplicate samplas for MW-B (08/31/04), SB-2/IMW-5, and TMW/5B-
22 were averaged with the corresponding sample and the results treated as one discrete sample.
Appendix A Tables 3 and 12 provides a complete summary of the groundwater analytical results
obtained from the Site monitoring wells.

2.2.21 Chemicals Analyzed

Groundwater samples were generally analyzed for BTEX, MTBE, and TPH (GRO, DRO,
and ORO), The groundwater samples collected during the October/Movember 2003
ACSRH sampling event were analyzed for cadmium, lead, chromium (both hexavalent and
trivalent), BTEX, MTBE, TPH (including GRO, DRO, and ORQ), ethylene glycol, PAHSs,
and VOC and sem| volatile organic compounds (SYOC) in accordance with the WVDEP
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approved SAP. A list of the groundwater samples used in the risk assessment and the
corresponding analyses are provided in Table 2-1.

2.2.22 Chemicals Detected

Tables 2-4 and 2-5 provide a statistical summary of the constituents detected in the
above-referenced groundwater samples. Constituents detected in groundwater included
BTEX, MTBE, TPH {including GRO, DRO, and ORO), 18 PAHs, and dissolved lead.

Based on the analysis of groundwater samples collected from monitoring wells at the Site
on a quarterly basis during June 20, 2001 through August 31, 2004 BTEX, MTBE and
TPH-GRO were not detected above Table 60-3B Groundwater De Minimis levels {Shaw
Environmental, November, 2004 and previous Quartery Monitoring Reports, June 2000 -
November 2004). Based on quarterly data, TPH-DRO concentrations detected in MW-3
and MW-7 and TPH-ORO concentrations detected in MW-7 appear to be declining.
Based on quarterly data, FAH concentrations appear to be stable at concentrations close
to the method detection limits, These data are referenced in Table 2-1 and are included
in Appendix A Tables 2 and 2a.

2.2.2.3 Selection of Chemicals of Potential Human Concern

Table 2-4 also provides a comparison of the MCD for each constituent detected in
groundwater with its respective De Minimis Level for direct contact with groundwater.
There were 10 constituents with MDCs that exceeded their respective De Minimis direct
contact levels for groundwaler (benzene, MTBE, TPH-GRO, TPH-DRO, TPH-OROC,
dissolved lead, {-methylnaphthalens, 2-methyinaphthalene, dibenz{ah)anthracene, and
indeno{1,2,3-cdlpyrena),

A screening assessment was conducted to evaluate the potential for valatile organic
constituents to volatilize and migrate from groundwater to indoor air and pose health risks
to human receptars, Since the West Virginia VRRP has no screening values available to
assess volatiization from groundwater to indoor air, default screening concentrations
were utilized from the USEPA (USEPA, 2002). The values presented in Table 2b of
USEPRA, 2002 represent values for residential exposure at a target cancer risk of 1E-05
and a hazard of 1.0. These values were adjusted by a factor of 7.0 to reflect the more
limited exposure of an on-site worker as compared to that of a resident. Exposure factors
adjusted included the exposure frequency (1.4 times), the building air exchange rate (1.6
times), and the exposure time (3 times}. The default nonresidential volatilization to indoor
air screen for constituents in groundwater was used to focus the risk assessment of
indoor air vapors on those constituents most likely to pose health risks. Table 2-5
presents the screening of the detected YOCs at the Site. Only benzene exceeds the
screening value. Therefore, benzene in groundwater was evaluated further as a COPHC
for all complete air pathways (Section 3.0},
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223 Surface Water

Twenty-five surface water samples (including 2 duplicate samples) were collected from the Elk
River. Appendix A Tables 12 and 16 provides a complete summary of the surface water
analytical results obtained from the Elk River. The results from the surface water samples are
used to evaluate the potential for current exposure to constituents in surface water,

2.23.1 Chemicals Analyzed

Twenty-one surface water samples collected from the Elk River in September 2003, were
analyzed for BTEX, MTBE, TPH (GRO, DRO, and OROQ), and lead (both total and
dissolved). Additionally, 4 surface samples collected in June 2004 were analyzed for
FAHs in accordance with the WVDEP approved SAP. A list of the surface water samples
used in the risk assessment and the corresponding analyses are provided in Table 2-1.

2.2.3.2 Chemicals Detected

Table 2-6 provides a statistical summary of the constituents detected in the surface water
samples collected from the Elk River. Constituents detected in surface water included
TPH (DRO and ORO, only), lead, both total and dissolved, and 11 PAHs.

2.2.3.3 Selection of Chemicals of Potential Human Concern

Table 2-6 also provides a comparison of the maximum concentration for each detected
constituent in surface water with the appropriate WVDEP Surface Water Quality
Standards (46 CSR, Appendix E Table 1). The data summarized in Table 2-6 provides a
comparison of available surface water data for the current exposure scenarios.

Maximum TFPH concentrations exceeded the groundwater De Minimis levels, however,
surtace water guality standards do not exist for TPH. In accordance with the WVDEP,
TPH was addressed by assessing the PAH constituents of TPH. Fluoranthene
concentrations were nol detected above the Surface Water Quality Standard. Total
carcinogenic PAH were calculated by adding the respective PAH concentrations. MNon-
detect concentrations were added at half of the laboratory method detection limit. The
laboratory method detection limit was the lowest achievable limit available from an
analytical laboratory. The Surface Water Quality Standard for total carcinogenic PAHs
(0.000031 mag/L) is close to the laboratory method detection limits for PAHs (0.0000017 -
0.0000046), Appendix A Table 16 shows thal total carcinogenic PAH concentrations did
not differ from background concentrations and that the Site is not contributing PAHs to
the Elk River. Additionally, there were no "clear* PAH detections. All concentrations
were estimated values below the laboratory reporting limit and were flagged as J values.
Based on background or upgradient surface water analytical data, PAH and TPH were
gliminated as COPHCs,
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No COPHs were selected for surface water based on actual surface water analytical
rasults.

In order to address potential future exposures 1o surface water constituents at the site,
groundwater meodeling was conducted for the site to estimate potential future
groundwater concentrations that might discharge to the Elk River (Appendix B).
Benzene, TPH-GRO, TPH-DRO, TPH-ORO, dibenz(ah)anthracene, and lead
concentrations in groundwater exceeded the groundwater De Minimis levels and were
modeled to analyze their fate and transport in groundwater at the Site. Estimated surface
watar concentrations were developed by application of an alternate default dilution factor
of 10-fold as recommended by WVDEP (WVDEP, November 29, 2004). The maximum
modeled groundwater constituent concentrations at the discharge point to the Elk River
were divided by this dilution factor to account for dilution of the constituent concentrations
ance the plumes mix with surface water in the Elk River. These rasultant concentrations
were then compared to the WVDEP Surtace Water Quality Standards (46 CSH, Appendix
E Table 1). Constituents that exceeded the Surface Water Quality Standards are
designated as COPHCs for surface water for future exposure scenarips, Table 2-7
provides the comparison ol the potential fulure surface water concentrations (based on
the fate and transport groundwater model developed tor the Site) with the adjusted De
Minimis Levels. Based on modeling, no constituents were designated as COPHCs for
direct contact with surface water.

2234 Selection of Chemicals of Potential Ecological Cancern

As previously discussed, the results of the groundwater model demonstrated the potential
for migration of constituents in groundwater to the Elk River (Appendix B). Therefore,
impacts to aquatic biota from the current and future water concentrations were addressed
by comparing the water concentrations to applicable surface water quality standards
protective of agquatic biota. For this evaluation, data from the West Virginia Water Quality
Standards (46 CSR, Appedix E, Table 1), the Ecological Preliminary Remediation Goals
from Efroymson et al (1997), and the USEPA Region 5 Ecological Screening Levels for
Water (USEPA, 2003), were ulilized. Table 2-8 provides the ecological comparison for
surface water, Lead and benzola)pyrene were selected as COPECs in surface water
and further discussed in Section 4.0,

224 Sediment

Six nearshore sediment samples (including 1 duplicate sample) were collected from the Elk River.
The duplicate sample, NS-2 DUP (08/11/03), was averaged with its respective corresponding
sample and the resull was trealed as one discrete sample. Appendix A Table 8 provides a
complete summary of the nearshore sediment analytical results obtained from the Elk River.
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2.24.1 Chemicals Analyzed

Near shore sediment samples were analyzed for BTEX, MTBE, TPH (GRO, DRO, and
ORO), and lead in accordance with the WVOEP approved SAP. A list of the sediment
samples used in the risk assessment and the corresponding analyses are provided in
Table 2-1.

2.2.4.2 Chemicals Detected

Table 2-8 provides a statistical summary of the constituents detected in the sediment
samples collected from the Elk River. Constituents detected in sediment included TPH
(ORO, only) and lead.

2.2.4.3 Selection of Chemicals of Potential Human Concern

Table 2-B also provides a comparison of the MDC for each delected constituent in
nearshore sediment with an appropriate De Minimis screening level for direct contact with
sediment. Since Wes! Virginia has no approved screening criteria for sediment, the
residential soil De Minimis levels were conservatively used to screen detected
canstituents in sediment. The MDCs for nearshore sediment constituents were below the
conservative screening concentrations.

2.2.4.4 Selection of Chemicals of Potential Ecological Concern

Since the MDCs for nearshore sediment constituents were below the conservative
screening concentrations, there are no constituents of potential ecological concern
(COPECs).

2.3 Summary of Chemicals of Potential Concern

2.3.1 Soil

Lead is the only detected constituent that exceeds the De Minimis levels for direct contact with
soil, However, removal of the soil with elevated lead was completed on October 12, 2004 in
accordance with the WVDEP approved Hemedial Action Plan For Remaoval of Lead Impacted Soil
[Shaw Environmental, August 2004). Therefore, lead is not designated as a COPHC for further
consideration in soil for the risk assessment.

Seven constituents (benzene, MTBE, TPH-GRC, TPH-DRO, 1-methylnaphthalene, 2-
methylnaphthalene, and naphthalene) in soil have a MDC that exceeds the De Minimis levels for
migration to groundwater. Thus, the soil to groundwater COPHCs designated are benzene,
MTBE, TPH-GRO, TPH-DRO, 1-methylinaphthalene, 2-methyinaphthalens, and naphthalene.
These seven COPHCs were further evaluated for the potential to leach to groundwater by a
conducting a modeling study.
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For the soll to indoor air pathway, all detected VOC constituents and napthtalene were evaluated
further in the risk assessment,

2.3.2 Groundwater

Based on comparison of the groundwater MDCs with De Minimis levels for direct contact with
groundwater, the following ten constituents were designated as COPHCs in groundwater;

Benzaene

MTEE

TPH-GRO

TPH-DRO

TPH-ORO

Lead
1-Methylnaphthalenea
2-Methyinaphthalene
Dienz{a,hjanthracene, and
Indeno(1,2,3-cdpyrene.

Based on the results of screening for potential volatilization to indoor air (Table 2-5), benzene is
the only COPHC retained for the groundwater to air pathway.

2.3.3 Surface Water

Based on the screening assessment for surface water, no COPHCs were designated for either
the potential current or future exposure scenarios for surface water. COPECs were limited to
lead and benzo(a)pyrene.

2.3.4 Sediment

Based on the screening assessment for sediment, no COPHCs were designated for exposure to
sediment, No COPECs were selectad for sediment at the site.
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3.0 HUMAN HEALTH EXPOSURE AND RISK ASSESSMENT

3.1

Site Conceptual Model for Potential Human Exposure

A conceptual site model was developed for this Site and is presented in Figure 3.

3.1.1 Soil

Based on analytical data, COPHCs were not detected at or above screening values. Thus,
COPHCs were not designated for either direct contact with constituents in secil. Since VOCs were
detected in soil, the potential for volatilization of COPHCs in soil to indoor or ambient air was
further assessed.

Soil-to-groundwater COPHCs were identified and were assessed for potential migration to
groundwater using VLEACH as part of the groundwater model (Appendix B). Based on
screening results, all detected VOCs wera eliminated.

3.1.2 Groundwater

On-site receptors that may be exposed to constituents in groundwaler at the Site include both
commercial workers and future construction workers, Commaercial workars at the Site may be
exposed to wvolatile organic constituents in scil and groundwater through volatilization and
subsequent migration of vapors into indoor breathing air. It is assumed that on-site warkers will
nol have direct contact exposure (o groundwater since the Site receives publicly-supplied water.
A future construction worker may install or repair underground utility lines as part of routine site
maintenance. Therefore, future exposure to constituents in groundwater via direct contact
(dermal comact only) with groundwater js plausible for future construction workers. The
construction worker may also inhale VOC vapars that have volatilized and migrated from sail and
groundwater to outdoor air. These potential exposures were evaluated for construction workers
at tha Site,

Groundwater COPHCs with MDCs at or abova De Minimis levels were identified and were
assessed for potential off-site migration (toward the Elk River) by the groundwater model for the
Site {Appendix B).

3.1.3 Surface Water

The nearest surface water body is the Elk River, located adjacent to the property. Based on the
analytical results of surface water samples collected from the Elk River, and the site-specific
groundwater models estimated concentrations, potential groundwater COPHC concentrations
were estimated for the Elk River (Appendix B). Using the available surface water data and the
model results, a screening level assessment for both current and future exposure scenarios was
completed to assess the potential of surface water concentrations to pose health concerns for
human receptors (Tables 2-6 and 2-7). Since the modeled potential groundwater concentrations
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were below the referenced conservative screening levels, neither COPHCs nor COPECs exist for
surface water.

3.1.4 Sediment

Based on analytical data from near shore sediments; no COPHCs or COPECs were designated
in sediment.

Incomplete Exposure Pathways
3.2.1 Commercial Worker

For on-site commarcial workers, all exposure pathways associated with potential contact with soil
[incidental Ingestion and dermal contact) are considered incomplete, since no direct contact
COPHCs were designated in soll. Additionally, no contact with surface water or sediment is
anticipated for on-site commercial workers. Since the Site has publicly-supplied drinking water,
incidental ingestion of and dermal contact with COPHCs in groundwater are considered to be
incomplete pathways.

3.2.2 Construction Worker

For on-site construction workers, all exposure pathways associated with potential direct contact
with scil (incidental ingestion and dermal contact) are considered incomplete, since no direct
contact COPHCs are designated in soil. Additionally, no contact with surface water or sediment
is anticipated for construction workers.

3.2.3 Residents

The Site (s assumed to remain in use as a commercial astablishment for at least 30 years into the
future; therefore, all on-site residential exposure pathways to soil and groundwater are
considered incomplete. A land use covenant (LUC) will be required. The site receives publicly-
supplied water to support the designation of groundwater pathways as incomplete,

Off-site residential exposure pathways 1o soll is considered to be incomplete. Although there are
residents located near the Site boundaries, no documented spills are known to have occurred at
the Site which would be potentially responsible for off-site soil contamination. Since there are no
documented off-site spills from the Sile, potential exposures to soil for nearby residents are
considered incomplete exposure pathways.

In a similar manner, off-site residential exposures to constituents in groundwater are also
considered incomplete. Known constituent plumes in groundwater are estimated to migrate off-
site in a general westward direction toward the Elk River, not toward the nearby homes. The area
has publicly-supplied water and no known wells have been documented within 2,000 feet of the
Site (Shaw, 2004). Based on the direction of contaminant migration at the Site and that water
usage in the immediate area of the Site is not supplied from the local groundwater aquifer, off-site



Shaw Environmental, Inc.
PQS dba SOPUS Products Tax ID No. 76-0200625

residential exposure pathways associated with groundwater at the Site are considered
incomplete.

3.2.4 Recreational Youth

The Site is not used for recreational purposes; therefore, on-site recreation exposure pathways
are considered to be incomplete. As discussed in Section 3.1.3, surface water and groundwater
model results were screened for current and fulure exposure scenarios and modeled results were
below the conservative screening levels. Thus, COPHCs do not exist for surface water. Soil
exposure pathways are considered incomplete tor the off-site recreational user since off-site
surface spills have not been documented. Exposure pathways associated with sediment are
considerad to be incomplete because no COPHCs are designated in sediment.

Using the available surface water data and the model results, a screening level assessment for
both current and future exposure scenarios was completed to assess the potential of surface
water concentrations to pose health concerns for human receptors (Tables 2-6 and 2-7), Since
the modeled potential groundwater concentrations were below the referenced conservative
socreening levels, COPHCs do not exist for surface water,

3.3 Complete Exposure Pathways

Commercial Worker

Complete exposure pathways for commercial workers on-site include the following:
» Inhalation from COPHCs In soll and groundwater that may migrate to ambient air, and
» Inhalation from COPHCs in soil and groundwater that may migrate to indoor air

It is assumed that commercial workers spend the entire duration of their work shifts exposed to indoor air.
This is a conservative assumption, since commercial workers may spend portions of their work shift
exposed to outdoor ambient air where concentrations of vapors are expected to be significantly lower as
compared to indoor air. Based on this, the ambient air pathways from groundwater are qualitatively
assessed by the assumption if risks and hazards are acceptable for indoor air, they are also acceptable
for ambient air.

Construction Worker

Complete exposure pathways for construction workers include the following:

* Dermal contact with COPHCs in groundwater, and
« |nhalation from COPHCs in soil and groundwater that may migrate to ambient air.

Construction workers exposed to COPHCs in ambient air are assessed qualitatively in this risk

assessment by the assumption if risks and hazards are acceptable for indoor air, they are also acceptable
for ambient air.
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Figure 3 presents the conceptual site model for this assessment.

3.3.1 Exposure Point Concentrations

Exposure point concentrations (EPCs) were developed for use in estimating potential risks and
hazards for potentially exposed receptor populations at the Site. Determination of EPCs typically
relies on the use of various approved statistical methodologies aimed at calculating the 95%
upper confidence level (UCL) on the mean. The procedures employed to estimate the 95% UCL
for COPHCs are discussed below,

Appendix H in the West Virginia Voluntary Remediation and Redevelopment Act Guidance
Manual, Version 2.1 (WVDEP, 2002) indicates that the UCL on the mean depends on whether
the data follow a normal distribution or a lognormal distribution. The WY guidance also
recommends using USEPA guidance (USEPA, 1982a) when calculating the 95% UCL on the
mean for both distributions. Accordingly, COPHCs in groundwater were tested for normality and
lognormality with the Shapiro-WIlk test (USEPA, 1992b).

Since the USEPA guidance (USEPA, 1892a) was issued, the USEPA's Office of Research and
Development issued a publication titled: The Lognormal Distribution in Environmental
Applications (USEPA, 1897a), This publication states the following conclusion:

"It is seen from the simulated examples that, even when the underlying distribution is lognormal,
the performance of the jackknife, boolstrap, and CLP procedures is more accurate than that of
the H-UCL".

Based on this analysis of the accuracy of the H-statistic (H-UCL), EPCs for the data sets that
were determined to have lognormal distributions were calculated using the bootstrap method.
The bootstrap method was selected for constituents with lognormal distributions because it
randomly samples the entire data set, including non-detect values. In the bootstrap procedure,
repeated samples of size n are drawn with replacement from a given set of observations. The
procedure is repeated a large number of times (5,000 times for the current application), and each
time an estimate of the mean is computed. The estimates thus obtained are used to compute the
standard error of the mean. The "bootstrap t' approach by Efron (1882} was used In the current
assessment and is discussed in USEPA (1997a).

For the constituents with undefined distributions, as determined using the Shapiro-Wilk test, the
bootstrap statistic was also selected as the technique to estimate the EPC. It should be noted
that no COPHCs In any site media were found to have a normal data distribution.

3.3.11 Soil EPCs

Soil EPCs were not calculated for direct contact for this risk assessment since no sail
direct contact COPHCs were designated.
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For evaluating the soil to indoor air pathway, EPCs for VOC constituents were
determined based on the maximum soil analytical results from areas where either current
buildings are located or where it is plausible for buildings to be located at the Site in the
future. Since it is nearly impossible to construct a building on the steep sloped bank of
Elk River due to the proximity of the river and the steep nature of the slope at the Site,
soil data obtained from the escarpent area below the Site were eliminated from
consideration in determining EPC. Also, the developed portion of the Site is fairly narrow
on the northemn end (only approximately 30 feel wide); therefore, this area is unlikely to
be developed in the future. Based on this, the soil EPCs were determined using data
from the soil samples collected around the current existing buildings at the site. Sail
samples from soll borings SB-4, SB-5, SB-6, 5B-8, TMW/SB-7, and TMW/SB-3 were
used to represent concentrations of VOCs in soil that could potentially migrate to indoor
air. In the case of all VOCs, maximum soil concentrations were utilized as the EPC. Soil
to Indoor Air EPCs used in the evaluation are summarized below.

Soil EPCs Used to Evaluate the Indoor Air Pathway

COPHC EFC (ug/L) Sample Location
Benzene 375 TMW/SB-3
Ethylbenzene 16.6 TMW/SB-3
Toluene 8.1 TMW/SB-3
Xylenes (total) 353 TMW/SB-7
MTBE 625 TMW/SB-7
Acetone 81.3 SB-6
Carbon disulfide 4.83 SB-5
Methylene chloride 4.6 SB-6

3.3.1.2 On-Site Groundwater EPCs

On-site groundwater EFCs were calculated from the on-site groundwater data and are
presented in Table 3-1. EFPCs were calculated from the groundwater data set as
discussed in Section 3.3.1. As shown in Table 3-1, the total number of on-site sampla
results used to calculate EPCs for groundwater ranged from 9 to 126. The calculated
EPCs were used in this analysis to quantitatively evaluate the exposure via inhalation
and dermal contact with COPHCs in groundwater.

3.3.1.3 Surface Water EPCs

The derivation of EPCs for surface water was discussed in Section 2.2.3. Since surface
water concentrations were estimated based on results of the groundwater fate and
transport model, 95% UCLs were not calculated for surface water. EPCs for surface
water were based on the maximum modeled groundwater concentration estimated at the
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Elk River adjusted by a dilution factor of 10. Table 2-6 and 2-7 provide the surface water
EPCs used in this assessment.

3.3.1.4 Sediment EPCs

EPCs for sediment were not statistically calculated because only five sediment samples
wera collected from Elk River, Therefore, EPCs for sediment are the maximum detected
constituent concentrations summarized in Table 2-9,

3.3.2 Exposure Modeis and Corresponding Parameter Values

Spreadsheets have been developed to calculate risks and hazards for each receptor. Appendix
C includes these spreadsheets with the input values used to estimate the indoor air
concentrations using the fate and transport model discussed in the following section.

3.3.2.1 Inhalation of COPHCs in Indoor Air

Potential indoor air exposures were estimated by determining representative EPCs in
each media. Soil EPCs were based on maximum WOC concentrations in soil as
discussed in Section 3.3.1.1 and groundwater EPC concentrations were based on 95%
UCL concentration for benzene.

The Johnson and Ettinger (2003) screening-level model was used to estimate indoor air
concentrations at the Site for COPHCs in both soil and groundwater. This model
incorporates both convective and diffusive mechanisms for estimating the transport of
contaminant vapors emanating from either subsurface soils or groundwater into indoor
spaces located directly above the source of contamination. The Johnson and Ettinger
model is a one-dimensional analytical solution for vapor transport into indoor spaces and
provides an estimated attenuation coefficient that relates the vapor concentration in the
indoor space to the vapor concentration at the source of contamination. The model is
constructed as both a steady state solution to vapor transport (infinite or nondiminishing
source) and as a quasi-steady state solution (finite or diminishing source). Inputs to the
model include chemical properties of the contaminant, saturated and unsaturated zone
soil properties, and structural properties of the building. The maodel inputs and resultant
risks and hazards are provided in Appendix C. Chemical-specific input parameters are
also used by the model.

3.3.3 Estimated Chemical Intake Values for Individual Pathways

The chemical-specific and pathway-specific values used to estimate the body dose lor each of
the exposure pathways quantitatively evaluated are provided in Appendix C. Table 3-2 provides
a summary of the intake parameters used in the risk assessment.

The "Average Daily Dose" (ADD) and “Lifetime Average Daily Dose" (LADD) are the general
parameters used to quantify exposure doses in human health risk assessments, The ADD is
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used as a standard measure for characterizing long-term non-carcinogenic effects. The LADD
addresses exposures that may occur over varying durations from a single event to an average
70-year human litetime and are used to estimate potential carcinogenic risks. These equations,
and the factors used in each, apply to all COPHCs. The following subsections present the
equations for calculating ADD and LADD.

It should be noted that the Johnson & Ettinger indoor air model does not calculate a dose, but
simply estimates risks and hazards using COPHC unit risks (ug/m™"’ and reference
concentrations (mg/m”) that assume 24 hour per day exposure.

3.3.3.1 Dermal Contact with COPHCs in Groundwater

The type of dose calculated for dermal contact with water is described by the following

equation:

CWxSAxK, xEFx EDxET xCF
ADD or LADD = £

BW x AT

where:
cw = constituent concentration in water {(mg/1)
SA = skin surface area exposed (cm®/event)
Ky = permeability constant (cm/hr)
EF = exposure frequency (events/year)
ED = exposure duration (years)
ET = exposura time (hr)
CF = conversion factor (10 Licm’®)
BW = body weight (kg)
AT = averaging time (days) for carcinogenic effects: 70 years x 365 days; for

non-carcinogenic effects: ED x 365 days

For this assessment, values for skin area for the construction worker were based on
average values for hands and forearms as provided in the Exposure Factors Handbook
(USEPA, 1997b). Permeability constants are from RAGS Part E (USEPA, 2001).

3.3.4 Toxicity Values for Noncarcinogens

USEPA-derived toxicity values used in evaluating noncarcinogenic health hazards are called
reference doses (RfDs). RfDs are expressed in units of dose (USEPA, 1989) (mg/kg-day) and
incorporata uncertainty factors to account for limitations in the quality or quantity of available data.
Chronic oral RfDs were used in this assessment to evaluate noncarcinogenic effects from both
oral and dermal exposure to COPHCs at the site. The RfDs utilized in this assessment and their
sources are as follows:

+ Benzene — 0.004 mg/kg-day, IRIS (USEPA, 2004},

» MTBE - 0.86 mg/kg-day, (USEFPA Region 9 PRG Table, 2002),

¢«  TPH-GRO - 0.2 mg/kg-day (WY Draft Supplemental Guidance for TPH, GRO assumed to be
aromatic),
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« TPH-DRO - 0.04 mg/kg-day (WV Draft Supplemental Guidance for TPH-DRO),
*» TPH-ORO - 0.03 mg/kg-day (WV Draft Supplemental Guidance for TPH-ORO),
» Lead — No RfDs are available,

« 1-Methyinaphthalene — 0.004 mg/kg-day, IRIS (USEPA, 2004),

» 2-Methylinaphthalene — 0.004 mg/kg-day, IRIS (USEPA, 2004),

» Dibanz{a,hjanthracene - No RfDs are available,

» Indeno(1,2,3-cd)pyrene - No RiDs are available,

The Johnson & Eftinger Model uses reference concentrations (RIC) (Section 3.3.3) to estimate
non carcinogenic hazards associated with inhalation of COPHCs in indoor air. RIC values
utilized in this assessment include:

« Benzene - 0.03 mg/m’, IRIS (USEPA, 2004),

« Ethylbenzene — 1.0 mg/m”, IRIS (USEPA, 2004),

« Toluene - 0.4 mg/m”, IRIS (USEPA, 2004),

« Xylenes (total) - 0.1 mg/m”, IRIS (USEPA, 2004),

« MTBE - 3.0 mg/m”, IRIS (USEPA, 2004),

« Acetone - 3.3 mg/m’, USEPA Region 9, 2004 (based on Route to route extrapolation,
« Carbon disulfide - 0.7 mg/m”, IRIS (USEPA, 2004),

+ Methylene chloride - 3.0 mg/m”, (USEPA Region 3, 2004, from HEAST),

3.3.5 Carcinogenic Slope factors

The slope factor is used to estimate an upperbound lifetime probability of an individual developing
cancer as a result of exposure to a particular level of a potential carcinogen. To derive the
carcinogenic slope factors (CSF), data from animal studies (or occasionally from human
epidemiological studies) are fit to the linearized multistage model, and the upper 85th percent
confidence limit on the slope of the resulting dose-response curve is calculated., Therefore, this
slope factor reflects an upperbound estimate of the probability of carcinogenic response per unit
dose of a chemical. The CSF is expressed in units of reciprocal dose (ma/kg-day)’'. CSFs are
derived separately for oral and inhalation exposure, as appropniate.

Oral CSFs were used in this assessment to evaluate carcinogenic effects from dermal exposure
to COPHCs at the Site (see Section 3.3.5 for discussion of dermal toxicity criteria). The oral
C5Fs utilized in this assessmant and their sources are as follows:

» Benzene - 0.055 (mg/kg-day)”, IRIS (USEPA, 2004),

e  MTBE - 0.004 {mg/kg-day) ', (USEPA Region 3 RBC Tabla, April 2004),
+ THP-GRO - Nao aral CSF is available,

« THP-DRO - Mo aral CSF is available,

« THP-ORO — No oral CSF is available,

» Lead - No oral C5F is available,

+ 1-Methylnaphthalene — No oral CSF Is available,



Shaw Environmental, Inc.
PQS dba SOPUS Products Tax ID No. 76-0200625

» 2-Methylnaphthalene — No oral CSF is available,

« Dibenz(a h)anthracene — 7.3 (mg/kg-day)”, NCEA Provisional Value, (USEPA Region 3 RBC
Table, April 2004),

» Indeno(1,2,3-cd)pyrene — 0.73 (malkg-day) ', IRIS (USEPA, 2004).

The Johnson & Ettinger Model uses unit risk factors (URFs) (Section 3.3.3) to estimate
carcinogenic risks associated with inhalation of COPHCs in indoor air.  URFs utilized in this
assessment include:

«  Benzene—7.8x 107 (ug/m™)", IRIS (USEPA, 2004),

= Ethylbenzene - No inhalation CSF is available,

« Toluene — No inhalation CSF is available,

= Xylenes (total) — No inhalation CSF is availabla,

+  MTBE - Na inhalation CSF is available,

+ Agetone — No inhalation GSF is available,

+ Carbon disulfide — No inhalation CSF is available,

+ Methylene chloride — 4.7 x 107 (pg/m™", IRIS (USEPA, 2004),

3.3.6 Dermal Toxicity Criteria

USEPA has developed CSFs and RiDs only for ingestion and inhalation exposures (USEPA,
1989). There are no available toxicity criteria for evaluating dermal exposures. In the absence of
dermal criteria, oral CSFs and RfDs, which are based on administered dose, are generally used.
However, the dermal exposure doses estimated in the Section 3.3.3 are absorbed doses, as the
exposure algorithms consider the amount of the COPHC that crosses the stratum corneum of the
skin into the systemic distribution. In order to make analogous comparisons o these doses, oral
toxicity criteria based on administered doses would need to be adjusted to absorbed (intermal)
doses. To caleulate an absorbed aral CSF or RfD for a chemical, the oral absorption efficiency of
the chemical in the toxicity test vehicle (e.q., water, oll, food) needs to be known. Gastrointestinal
absorption factors of 1.0 were applied for all COPHCs in this assessment based on guidance
provided by RAGS Part E (USEPA, 2001}.

Adjustments to administered dose-based toxicity critaria are made as follows:

RID gocmar = RfD orer X ABS o

GSFnrﬂJ

COF sy 22
A AR

whera:

ABS.u = oral absorption factor for the constituant,
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3.4 Risk Characterization

Risk characterization Is the final step of the health risk assessment process. It includes a description of
the nature and magnitude of the potential for occurrence of adverse health effects under a specific set of
conditions. In this step, the site-specific exposure assessment and the dose-response assessment are
integrated into quantitative estimates of potentlal health risks to Site receptors. The calculated
carcinogenic and noncarcinogenic risks are summarized in Table 3-3,

3.4.1 Carcinogenic Risks

The potential carcinogenic risk to current and fulure on-site commercial workers at the Site is 1 x
10" The total potential carcinogenic risk to future on-site construction workers at the Site is less
than 1 x 10°. Exposure pathways evaluated for each receplor are summarized in Table 3-3.

The carcinogenic risk estimates to each of these potential receptors are within West Virginia's
and USEPA's target cancer risk range of 1.0 x 10° to 1.0 x 10™,

3.4.2 Noncarcinogenic Hazard Indices

The potential noncarcinogenic hazard index for current and future on-site commercial workers at
the Site is 0.1. The total potential noncarcinogenic hazard index for future on-site construction
workers at the Site is less than 0.2. Exposure pathways evaluated for each receptor are
summarized in Table 3-3.

The WWDEP and USEPA consider noncarcinogenic hazard indices less than one (1.0) to be
acceptable. Accordingly, the calculaled non-carcinogenic hazard indices for bolh receptors are
considered acceptable.

a5 Uncertainty Analysis

Uncerainties are inherent in every aspect of a quantitative risk assessment. Often times during the risk
assessment process, certain assumplions are made. These assumptions may lead to an overestimation
or an underestimation of the aclual risks associated with this Site. In general, these assumptions are
"conservative”, that is, made in such a way as to mare likely result in an overestimation of the actual risk,

Conservative assumptions made in this risk assessment are described in Section 3.3.3. Generally, these
assumptions are related to receptor exposure parameters. The inclusion of site-specilic tactors can
decrease the level of uncertainty, although some uncerainty persists in even the most site-specific and
accurate risk assessmeants. A careful and comprehensive analysis of the critical areas of uncertainty in a
risk assessment is an important part of the risk assessment process. The uncertainty analysis provides a
context for better understanding the assessment conclusions by identifying the uncertainties that have
moest significantly affected the assessment results. Table 3-4 provides a brief summary of the key
uncertainties in this assessment and qualifies the level of effect each uncertainty has on the assessmant,

For this assessment, the exposure frequency for the construction worker was conservatively assumed to
be 20 days per year based on professional judgment. Based on the area of the Site {approximately 4.55
acres), it is likely that this value is biased high and that actual Site construction with intrusive activities in
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soil would not last for a one-month five day per week period. This assumption for the exposure frequency
has likely contributed to the overestimation ot risks for the construction worker. Another exposure
assumption based on professional judgment is the exposure time. The exposure time utilized for this
assessment was 4 hours per day. It is highly unlikely that actual intrusive construction work within the
water table at the Site would last for 4 hours each day. This assumption, too, likely has contributed to an
overestimation of risk for the construction worker,

Uncertainties associated with toxicity data also contribute to the overall uncertainty associated with
estimated risks at this Site. The carcinogenic slope factors utilized for all PAH constituents other than
benzofa)pyrene are provisional values based on guidance from the National Center for Environmental
Assessment (NCEA). The assumption used for these provisional values is based on the theory that the
carcinogenic PAHs have a cancer potency that can be equated to some fraction of the potency of
benzo(a)pyrene. The slope factors are not based on actual toxicological studies of each individual PAH
constituent. It is possible that this overestimates potential risks rather than underestimates risks for the
PAH constituents, as these slope factors are not presented in the IRIS database (USEPA, 2004).

Similar uncertainties exist with the toxicity of MTBE. Information on the toxicity of MTBE is uncertain;
more is known about MTBE's inhalation loxicity than its oral toxicity. Recent evidence suggests that
MTBE may be carcinogenic; however, USEPA has not formally designated a carcinogenicity
classification. The impacts of the uncertainty of the toxicity data for MTBE are not significant on this
assessment, since risks and hazards associaled with MTBE were below the West Virginia and USEPA
thresholds.

PAH dermal absorption coefficients utilized in this assessment were based on guidance from BAGS Part
E (USEPA, 2001). The dermal coefficients for PAHs in this guidance were estimated based on a
regression equation determined from various chemical constituants with relatively low (below 3.0) octanol-
water partition coefficients (Log K.y}, The Log K,,s for potentially carcinogenic PAHs are generally higher
than 5.0. Since the large majority of the experimental data set that was used to derive the dermal
absorption coefficients in RAGS Part E has Log K,.s equal to 3.0 or below, and only one chemical had a
Log K., above 5.0, a potentially high level of uncertainty exists regarding the use of the regression-based
dermal absorption coefficients in RAGS Part E for PAHs with elevated K.,s. PAH dermal absorption
coefficiants estimated from equations presentad in RAGS Part E are expected to be overestimated.
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4.0 De MINIMIS ECOLOGICAL SCREENING RISK ASSESSMENT

The Elk River is located along the western border of the Site. There are no suspected impacts to
terrestrial wildlife at the Site because of limited habitat. A checklist to determine the applicable ecological
standard is included as Appendix D.

Tables 2-8 and 2-9 provide the summaries of the environmental assessments for surface water and
sediment to determine potential impacts to aquatic biota from Site-related constituents in the Elk River.
Benchmarks protective of aquatic biota were used for the comparison of surface water data from the
West Virginia Water Quality Criteria, Ecological PRGs (Efroymson et. al (1897}, and USEPA Region 5
Ecological Screening Levels for Water (USEPA Region 5, 2003). To assess surface water COPEC
concentrations, a site-specific dilution factor was derived utilizing a calculated site-specific flow rate for
groundwater discharging to the Elk River and the documented low flow rate of the Elk River. The
derivation of the dilution factor is discussed in Appendix E. Based on calculations presented in
Appendix E, a dilution factor of approximately 4,000 was estimated for the site. To conservatively
account for the fact that mixing may not be instantaneous, the dilution factor of 4,000 was reduced to a
site-specific dilution tactor of 400 for use in risk assessment. Howsaver, the WVDEP suggested the use of
an alternate (more conservative) default dilution factor of 10 (WVDEP, November 28, 2004). Therefore,
the 10-fold dilution factor was applied to the modeled resulls to estimate potential future COPEC
concentrations in the Elk River,

For surface water, lead and benzo{a)pyrene concentrations exceed ecological standards (Table 2-8).
The surface water assessment (Shaw Environmental, 2004) included the collection of upgradient
background surface water samples for PAHs. As discussed in Section 2.2.3.3, it was determined that
site-associated sample results were not different from the upgradient surface water samples. Therefore,
concentrations of benzola)pyrene in surface water are not attributable to site-related activities. Lead
concentrations wera detected in only 2 out of a total of 21 surface water samples collected at the Site,
The two concentrations were not detected in samples collected adjacent to the Site. Concentrations were
not detected above ecological standards in near-shore surface water samples that were collected within
two feat of the shoreline. The samples with lead detections were collected in the river channel at
distances ranging from 50 to 75 feet away from the shore line. These distances indicate that lead
concentrations in surface water from actual samples are notl attributable to site-related activities.
Additionally, both of the lead concentrations (0.0030 mg/L and 0.0040 mg/L} were low estimated (flagged
J) concentrations that were below the laboratory reporting limits. For future surface water conditions
based on modeled groundwater concentrations, the concentrations of lead are predicted to be similar to
actual surface water sample results from the Elk River (4.10 x 10™ after application of the 10-fold dilution
tactor—refer to Table 2-8). The modeled concentrations were based on groundwater data obtained prior
to the remediation of lead impacted soil at the Site. Since the soil containing the elevated lead
concentrations has been removed from the Site, the potential for leaching of lead from Site soil to the Elk
River has been mitigated. Additionally, model-predicted lead concentrations in surface water were based
on pre-remedial groundwater sample data and are numerically similar to the ecological standards for lead
(0.0032 mg/L). Further, based on the known low flow rates for the Elk River, it is likely that the
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conservative 10-fold dilution factor applied to the modeled groundwater results underestimates the
amount of dilution for the Site. Therefore, lead concentrations in surface water are not considered to be a

concem for ecological receptors, and further clean-up of Site related media to address elevated lead
concentrations above the ecological thresholds is not warranted.

For near shore sediment, only two constituents, TPH-ORO {maximum of B7.2 mg/kg) and lead {maximum
of 30.5 mg/kg) were detected. No ecological screening values protective of aquatic biota could be located
for THP-ORO. Values of 110 mg/kg and 31 mg/kg for lead are available from the Ecological PRGs
(Efroymson et al., (1987), and USEPA Region 5, respectively. Since the Site MDC for lead in near shore

sediment is below both of these criteria, potential impacts from lead in sedimant on aquatic biota are not
predicted,
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5.0 CONCLUSIONS AND RECOMMENDATIONS

51 Summary

Environmental investigations completed at the Site between November 2000 and June 2004 documented
that both soil and groundwater at the Site were impacted by Site operations. Samples were also
collected to determine i surface water and sediment in the Elk River had been impacted by Site
operations. Constituents detected in soil include BTEX, MTBE, TPH (GRO, DRO, and ORD), chromium
(both trivalent and hexavalent), lead, 18 PAHs, acetone, 2-butanone, carbon disulfide, and methylene
chloride. Constituents detected in groundwater include BTEX, MTBE, TPH (including GRO, DRO, and
ORO), 18 PAHs, and dissolved lead. Constituents detected in surface water include TPH (DRO and
ORO, only); lead, both total and dissolved; and 11 PAHs. Constituents detected in sediment include TPH
(ORO, only), and lead.

COPHCs were determined by screening MDCs in soil and groundwater against conservative benchmarks
developed to be protective of human health for direct contact exposure, potential migration to
groundwater, and potential migration to indoor air. For VOCs in sail, no appropriate screening criteria
were available so all detected VOCs in soil were analyzed for migration to indoor air. Constituents
exceeding the screening crileria were designated as COPHCs, and evaluated further in the risk
assessment. Based on analylical data, COPHC in soil include benzene, ethylbenzene, toluene, xylenes
(total), MTBE, acetone, carbon disulfide, and methylene chloride. COPHCs in groundwater included
benzene, MTBE, TPH-GRO, TPH-DRO, TPH-ORO, dissolved lead, 1-methylnaphthalene, 2-
methylnaphthalene, dibenz(a.hjanthracene, and indeno(1,2,3-cd)pyrene. Based on analytical data,
COPHCs do not exist for surface water and sediment; however, these media were evaluated further for
potential impacts to ecological receptors,

A groundwater model was executed to assess the potential for COPHC concentrations in soil to migrate
to groundwater and to assess the fate and transport of COPHCs in groundwater. Surface water data and
meodeled results were screened for both current and future exposure scenarios to assess the potential of
surface water concentrations to pose health concerns for human receptors. Since the predicted
groundwater concentrations were below the referenced screening levels, COPHCs do not exist for
surface water.

A conceptual site model was developed for the Site. Potential human receptors evaluated in the risk
assessment included on-site commercial workers and on-site construction workers. On-site commargial
workers were assessed for exposure to COFHCs in groundwater via inhalation of indoor air. On-site
construction workers were assessed for exposure to COPHCs in groundwater via dermal contact and
qualitatively for inhalation of ambient air. Estimated cancer risks for receptors were significantly below
both West Virginia's and USEPA's target risk range of 1 x 10° to 1 x 10", Hazard indices for the
evaluated receptors are below 1.0. The WYDEP and USEPA consider noncarcinogenic hazard indices
less than one (1.0) to be acceptable. Cancer risks and noncarcinogenic health hazards are summarized
as follows:
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Summary of Cancer Risks and Noncarcinogenic Hazards

Receptor Estimated Cancer Risk Estimated Hazard Index
On-site  Commercial Worker | 1.0E-05 a1
(Current and Futura)}
On-site  Construction  Worker | Less than 1.0E-05 Less than 0.2
\_untura)

An evaluation of ecological risks associated with potential surface water and sediment COPECs was
conducted for the Elk River. Based on the evaluation of surface water and sediment COPECSs, potential
impacts to agquatic biota are not predicted.

5.2 Conclusion and Recommendation

Based on analytical and field data collected during the environmental site assessments and the results of
this risk assessment, the Site does not pose a risk to potential human or ecological receptors. Thus, a
final report should be prepared and application for a certificate of completion should be filed in
accordance with standards and terms set forth by The Voluntary Remediation and Redevelopment Rule
and the Voluntary Remediation and Redevelopment Act. Additionally, based on the analytical results
from guarterly groundwater samples referenced in Section 2.2.2 and the results of this risk assessment,
no further remedial or monitoring action is needed.

A deed restriction should be filed with tha Clerk of Kanawha County Commission in the form of a LUC to
restrict Site usage to non-residential and restrict groundwater from portable usage as defined by Title 60
CSR Series 3, Voluntary Remediation and Redevelopment Rule. The LUC and certain engineering
controls conceming facility maintenance should be outlined in the Final Report.
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Shaw Environmental, Inc,
PQS dba SOPUS Products Tax ID No. 76-0200625
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Table 2-1
Samples Used
In The Risk Assessment
Former PQS Etowah Terminal
Charleston, West Virginia

Shaw Environmental, Inc,
PQS dba SOPUS Products
Tax ID No. 76-0200625

Dale  |Sample Depth
Sample ID Sampled (ft hgs] Analysis
Saoil Samples
C-1 11/3/2000 {0-0.5) |Benzens, Total BTEX, Pb
C-2 11/3/2000 {0 -0.0) Banzene, Total BTEX, Pb
C-3 11/3/2000 {0 - 0.5) Banzene, Total BTEX, Pb
HA-1 14/3/2000 {0-1.5) Benzene, Total BTEX, Pb, TPH
HA-2 11/3/2000 (3—3.5) |Benzene, Total BTEX, Pb, TPH
HA-3 11/3/2000 | (0-1.0) |Benzene, Total BTEX, Pb, TPH
HA-4 11/3/2000 (2-3) Benzene, Total BTEX, Pb, TPH
HA-& 11/3/2000 (€ — 3) Benzena, Total BTEX, Ph, TPH
11/16/2000 {4 - B) Benzene, Total BTEX, Ph, TPH
GP-1 11/16/2000 (12 — 16} Benzene, Total BTEX, Fb, TPH
11/16/2000 {4 -B) |Benzens, Total BTEX, Pb, TFH
GP-2 1116/2000 {12 - 16) [Benzens, Total BTEX, Pb, TPH
11/16/2000 {8 -12) Benzene, Total BTEX, Pb, TPH
GP-3 11/16/2000 (12 - 16} Benzene, Total BTEX, Pb, TPH
11/16/2000 (B-12) Benzene, Total BTEX, Pb, TPH
GP-4 11/16/2000 (12 = 16) Benzaene, Total BTEX, Pb, TPH
11M16/2000 {B8—12} Benzene, Total BTEX, Pb, TPH
GP-5 11/16/2000 (12 = 16) Benzene, Total BTEX, Pb, TPH
11/16/2000 (4 - 8) Benzene, Total BTEX, Pb, TPH
11/16/2000] (16 - 20) |Benzene, Total BTEX, Pb, TPH
GP-6 11/16/2000 {36 - 40} Benzene, Total BTEX, Ph, TPH
11/16/2000 {8 =12) Benzene, Total BTEX, Pb, TPH
GP-7 11/16/2000 {40 — 43) Benzene, Total BTEX, Pb, TPH
11172000 {12 - 16) Benzene, Total BTEX, Fb, TPH
GP-8 11/17/2000 (24 — 28) Benzene, Total BTEX, Pb, TPH
11/17/2000] (16 - 20) |Benzene, Total BTEX, Pb, TPH
GP-9 11172000 (28 — 32) Benzene, Total BTEX, Pb, TPH
11/17/2000] {12 - 16) [Benzene, Total BTEX, Pb, TPH
11/17/2000] (20 -24) |Benzene, Total BTEX, Pb, TPH
6/14/2001 (B -10) Benzene, Total BTEX, MTBE, TPH
6/14/2001 | (10-12) _|Benzene, Total BTEX, MTBE, TPH
£/13/2001 {0-2) Benzene, Total BTEX, MTBE, TPH
671372001 (10 - 12)  |Benzene, Total BTEX, MTBE, TPH
G14/2001 (4 - 6) Beanzene, Total BTEX, MTBE, TPH
61 4/2001 {12 -14) Benzene, Total BTEX, MTBE, TPH
6/4/2001 (22 - 24) Benzene, Total BTEX, MTBE, TPH
6/4/2001 (18 - 20)  |Benzene, Tolal BTEX, MTEE, TPH I
6/4/2001 (20 - 22} Benzene, Total BTEX, MTBE, TPH [
6/4/2001 (2-4) Benzene, Total BTEX, MTBE, TPH I
B/5/2001 {12 -14) |Benzene, Tolal BTEX, MTBE, TPH
9/27/2001 (14 - 16)  |Benzene, Total BTEX, GRO, DRO
5/30/2001 (0-05) |Pb
5/30/2001 (0 - 0.5} Pb
5/30/2001 (Q - 0.5} Pb
5/30/2001 {0 - 0.5) Pb
5/30/2001 (0 -0.5) Phb
7/17/2003 {0-2) BTEX, MTBE, Pb, TPH, PAHs
SB-1 71772003 {2 - B) BTEX, MTBE, Pb, TPH, PAHs
SB-1 711712003 (18 - 20) |BTEX. MTBE, Pb, TPH, PAHs
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Table 2-1 (Continued)
Samples Used
In The Risk Assessment
Former PQS Etowah Terminal
Charleston, West Virginia

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

Date  |Sample Depih
Sample ID Sampled (ft bgs)

7/16/2003 {(0-2) BTEX, MTBE, Pb, TPH, PAHs

TMW/SB-25 7/16/2003 (2 - 4) BTEX, MTBE, Pb, TPH, PAHs
7/16/2003 (0 - 2) BTEX, MTBE, Pb, TPH, PAHs
7/16/2003 (2-75) |BTEX, MTBE, Pb, TPH, PAHs

TMW/SB-35 & D 717/2003 (26 - 28) BTEX, MTBE, Pb, TPH, PAHs
7/16/2003 (0-2) BTEX, MTBE, Pb, TPH, PAHs
7/16/2003 (2 - 8) BTEX, MTBE, Pb, TPH, PAHs
762003 (22 - 24) BTEX, MTEE, Pb, TPH, PAHs
7i15/2003 (0 -2} BTEX, MTEBE, TPH, VOCs, Cd, Pb, Cr
71 6/2003 {2 - 8) BTEX, MTBE, TPH, VOCs, Cd, Pb, Cr
7116/2003 (0-2) BTEX, MTBE, TFH, VOCs, PAHs, Cd, Pb, Cr
715/2003 (2- 8 BTEX, MTBE, TPH, VOCs, Cd, Pb, Cr
7/15/2003 (2 - B) BTEX, MTBE, TPH, VOCs, Cd, Pb, Cr
7M15/2003 (0-2) BTEX, MTBE, TPH, VOCs, PAHs, Cd, Pb, Cr
7/15/2003 (2-4) BTEX, MTBE, TPH, VOCs, PAHs, Cd, Pb, Cr
7/23/2003 {34 - 36) BTEX, MTBE, TPH, VOCs, PAHs, Cd, Pb, Cy
7116/2003 (0 -2) BTEX, MTBE, Pb, TPH, PAHs
THME2003 {2 - 8) BTEX, MTBE, Pb, TPH, PAHs
711712003 {0 -2) BTEX, MTBE, Ph, TPH, PAHs
7117/2003 (2-4) BTEX, MTBE, Pb, TPH, PAHs
7114/2003 (0-2) BTEX, MTBE, Fb, TPH
7/14/2003 (2-8) BTEX, MTBE, Fb, TPH

SB-10 7/14/2003 (10-12) [BTEX, MTBE, Pb, TPH

ThMW/SB-11 7/14/2003 (2 -4) BTEX, MTBE, Fb, TFH

TMW/SB-12 7/14/2003 (2 - 4) BTEX, MTBE, Pb, TPH

TMW/SB-13 711 5/2003 (10-12) BTEX, MTBE, Pb, TPH

TMW/SB-14 7/16/2003 (8 - 10) BTEX, MTBE, Pb, TPH
7/15/2003 {0-2) BTEX, MTBE, Pb, TPH, PAHs
7/15/2003 (2 - B) BTEX, MTBE, Pb, TPH, PAHs

S5B-15 7/15/2003 {(10-12) BTEX, MTBE, Pb, TPH, PAHs

MW/SB-16 715/2003 |  (14-18) [BTEX, MTBE, Pb, TPH, PAHs

TMW/SB-16 FS 715/2003 {14 - 16) BTEX, MTBE, Pb, TPH, FAHs

TMW/SB-17 7/14/2003 (10-12) |[BTEX, MTBE, Pb, TPH

TMW/SB-18 7/14/2003 (6 -8) BTEX, MTBE, Pb, TPH
7/14/2003 (0-2) BTEX, MTBE, Pb, TPH

S5B8-18 7/14/2003 {2 - B) BTEX, MTBE, Pb, TPH

ThW/SB-20 7/21/2003 (14 - 16) BTEX, MTBE, Pb, TFH, PAHs
7/22/2003 {0 -2} BTEX, MTEE, Pb, TPH, PAHs

SB-21 7/22/2003 (2-8) BTEX, MTBE, Pb, TPH, PAHs

SB-21 FS 7/22/2003 (2 - B) BTEX, MTBE, Pb, TPH, PAHs
7121/2003 (0 - 2) BTEX, MTBE, Pb, TPH, PAHs
7/21/2003 (2 - 8) BTEX, MTBE, Pb, TPH, PAHs

TMW/SB-22 7/22/2003 (20 - 22) BTEX, MTBE, Pb, TPH, PAHs
7/22/2003 (0 - 2) BTEX, MTBE, Pb, TPH, PAHs
7/22/2003 (2-8) BTEX, MTBE, Pb, TPH, PAHs

TMW/SB-23 7/22/2003 (22 - 23.5) |BTEX, MTBE, Pb, TPH, PAHs
7/21/2008 {0 - 2) ETEX, MTBE, Ph, TPH, PAHs

SB-24 7/21/2003 (2 - 8) BTEX, MTBE, Pb, TPH, PAHs

SB-24 7/21/2003 (10-12) |BTEX, MTBE, Pb, TPH, PAHs

SB-25 7/21/2003 (0-2) BTEX, MTBE, Pb, TPH, PAHs
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Table 2-1 {Continued)
Samples Used
In The Risk Assassment

Farmer PQS Etowah Terminal

Charleston, West Virginia

Shaw Environmental, Inc.
PQS dba SOPUS Products
Tax ID No. 76-0200625

Ir ate ample Oep ——
Sample ID Sampled (ft bgs) Analysis
SB-25 == 7/21/2003 (2 - 8) BTEX, MTBE, Fb, TPH, PAHs
| 7117/2003 {0 -2} BTEX, MTBE, Pb, TPH, PAHs
772003 {2 - B} BTEX, MTBE, Pb, TPH, PAHs
TMW/SB-26 7/23/2003 (20 - 22) BTEX, MTEE, Pb, TPH
Background Soil Samples jl
| TH8/2003 (0 -2) BTEX, MTBE, Ph, TPH, PAHs
7/16/2003 (2 -8} BTEX, MTBE, Pb, TPH, PAHs
TMW/BG-1 [16/2003 | (10-12) |BTEX, MTBE, Pb, TPH, PAHs |
7M6/2003 (0-2) BTEX, MTBE, Pb, TPH, PAHs
T6/2003 {2 -8) BTEX, MTBE, Pb, TPH, PAHs
MW/BG-2 T6/2003 (14 - 16) BTEX, MTBE, Ph, TPH, PAHs
Groundwater Samples
WV -1 B/31/2004 NA BTEX, MTBE, and TFH
51 7/2004 MA, BTEX, MTBE, and TPH
3/1/2004 MNA BTEX, MTBE, and TPH
12/2/2003 NA BTEX, MTBE, and TPH
B/15/2003 NA BTEX, MTBE, and TFH
6/4/2003 MA BTEX. MTBE, and TPH
313/2003 MA BTEX, MTBE, and TPH
12/9/2002 MNA B_IEX. MTBE, and TPH
B/23/2002 MNA BTEX, MTBE, and TPH
6/25/2002 MNA BTEX, MTBE, and TFH
3/18/2002 MNA BTEX, MTBE, and TPH
12/12/2001 A BTEX, MTBE, and TPH
10/2/2001 MA BTEX, MTBE, and TPH
9/11/2001 NA BTEX, MTBE, and TPH
6/20/2001 MNA BTEX, MTBE, and TPH
M-2 8/31/2004 MNA BTEX, MTBE, and TPH
5/17/2004 NA BTEX, MTBE, and TPH
3/1/2004 NA BTEX, MTBE, and TPH
12/2/2003 NA BTEX, MTBE, and TPH
B/15/2003 MNA BIEX, MTBE, and TPH
6/4/2003 MNA BTEX, MTBE, and TPH
313/2003 MNA BTEX, MTBE, and TPH
12/9/2002 NA BTEX, MTBE, and TPH
8/23/2002 NA BTEX, MTBE, and TPH
6/25/2002 MNA BTEX, MTBE, and TPH
3 B/2002 MA BTEX, MTBE, and TPH
12/12/2001 MA BTEX, MTBE, and TPH
10/2/2001 NA BTEX, MTBE, and TPH
9/11/2001 NA BTEX, MTBE, and TPH
6/20/2001 NA BTEX, MTBE, and TPH
FAW-S 8/31/2004 MA BTEX, MTBE, PAHSs, and TPH ‘
5/17/2004 MNA BTEX, MTBE, PAHs, and TPH
4M1/2004 MA BTEX, MTBE, PAHs, and TPH
12/2/2003 MNA BTEX, MTBE, and TPH
i B/15/2003 MA BTEX, MTBE, PAHs, and TPH i
6/4/2003 NA BTEX, MTBE, and TPH
313/2003 MA BTEX, MTBE, and TFH
\L 12/8/2002 NA BTEX, MTBE, and TFH
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Table 2-1 {Continued)
Samples Used
In The Risk Assessment
Former PQS Etowah Terminal
Charleston, West Virginia

Shaw Environmental, Inc,
PQS dba SCPUS Products

Tax ID No. 76-0200625

|

ample Dep
Sample ID Sampled (ft bgs) Analysis
MW-3 0/23/2002 NA BTEX, MTBE, and TPH
6/25/2002 NA BTEX, MTBE, and TPH
31812002 NA BTEX, MTBE, and TPH
12/12/2001 NA BTEX, MTBE, and TPH
10/2/2001 NA BTEX, MTBE, and TPH
9/11/2001 NA BTEX, MTBE, and TPH
L 6/20/2001 NA BTEX, MTBE, and TPH
MW -4 8/31/2004 NA BTEX, MTBE, and TPH
5717/2004 NA BTEX, MTBE, and TPH
3172004 NA BTEX, MTBE, and TPH
12/2/2003 NA BTEX, MTBE, and TPH
B16/2003 NA BTEX, MTBE, and TPH
6/4/2003 NA BTEX, MTBE, and TPH
3132003 NA BTEX, MTBE, and TPH
12/9/2002 NA BTEX, MTBE, and TPH |
9/23/2002 NA BTEX, MTBE, and TPH
6/25/2002 NA BTEX, MTBE, and TPH
31 8/2002 NA BTEX, MTBE, and TPH
19/12/2001 NA BTEX, MTBE, and TPH
10/2/2001 NA BTEX, MTBE, and TPH
5/11/2001 NA BTEX, MTBE, and TPH
, 6/20/2001 NA BTEX, MTBE, and TPH
W5 B/31/2004 NA BTEX, MTBE, and TPH j
5/17/2004 NA BTEX, MTBE, and TPH
37172004 NA BTEX, MTBE, and TPH
12/2/2003 NA BTEX, MTBE, and TPH
8/15/2003 NA BTEX, MTBE, and TPH J
6/4/2003 NA BTEX, MTBE, and TPH
3/13/2003 NA BTEX, MTBE, and TPH
12/9/2002 NA BTEX, MTBE, and TPH
9/23/2002 NA BTEX, MTBE, and TPH
6/25/2002 NA BTEX, MTBE, and TPH
3/18/2002 NA BTEX, MTBE, and TPH
12/12/2001 NA BTEX, MTBE, and TPH
10/2/2001 NA BTEX, MTBE, and TPH
9/11/2001 NA BTEX, MTBE, and TPH
6/20/2001 NA___|BTEX, MTBE, and TPH q‘
MW-6 8/3172004 NA BTEX, MTBE, and TPH
5/17/2004 NA BTEX, MTBE, and TPH
31/2004 NA BTEX, MTBE, and TPH '
12/2/20003 NA BTEX, MTBE, and TPH
B/15/2003 MA BTEX, MTBE, and TPH
6/4/2003 NA BTEX, MTBE, and TPH
31372003 NA BTEX, MTBE, and TPH
12/9/2002 NA BTEX, MTBE, and TPH
072312002 NA BTEX, MTBE, and 1PH
6/25/2002 NA BTEX, MTBE, and TPH i
3/18/2002 NA BTEX, MTBE, and TPH
1271212001 NA BTEX, MTBE, and TPH
5/11/2001 NA BTEX, MTBE, and TPH
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Table 2-1 (Continued)
Samples Used
In The Risk Assessment
Former PQS Etowah Terminal
Charleston, West Virginia

Shaw Environmental, Inc.
PQS dba SOPUS Products
Tax ID No. 76-0200625

ate ample Dep
Sample ID Sampled (ft bgs) ___ Analysis sis
MW-6 6/20/2001 NA [BTEX, MTE-E and TPH
MW-7 B/31/2004 NA BTEX, MTBE, PAHs, and TPH
51712004 MNA BTEX, MTBE, PAHs, and TPH
3/1/2004 MNA BTEX, MTBE, PAHs, and TPH
12/2/2003 NA BTEX, MTBE, and TPH
8/15/2003 MA BTEX, MTBE, FAHs, TPH, and Dissolved Pb
&/4/2003 MNA BTEX, MTBE, and TPH
313/2003 NA BTEX, MTBE, and TPH
12/9/2002 MA BTEX, MTBE, and TPH
9/23/2002 MNA BTEX, MTBE, and TPH
B/25/2002 MA BTEX, MTBE, and TPH
M B/2002 NA BTEX, MTBE, and TPH
12/12/2001 MNA BTEX, MTBE, and TPH
10/2/2001 MA BTEX, MTEE, and TPH
MW-B 8/31/2004 NA BTEX, MTBE, PAHs, and TPH
5172004 NA BTEX, MTBE, PAHs, and TPH
3/1/2004 MNA BTEX, MTBE, PAHs, and TPH
12/2/2003 MNA BTEX, MTBE, and TPH
SB-1/MW -6 8/15/2003 A BTEX, MTBE, TPH, and Dissolved Ph
TMW/SB-25 8/15/2003 A BTEX, MTBE, TPH, and PAHs
SB-2/MW-5 B8/15/2003 NA BTEX, MTBE, TPH, and Dissolved Pb
SB-2/MW-5 DUP 8/15/2003 MNA BTEX, MTBE, TFH, and Dissclved Pb
TMW/SB-35 B81156/2003 MNA BTEX and MTBE
TMW/SB-3D 8/15/2003 MA BTEX, MTBE, and TPH
SB-4/MW -4 B/A15/2003 MNA BTEX, MTBE, TPH, and Dissolved Pb
MW/SB-75 8/15/2003 MNA BTEX, MTBE, and TPH ﬂ
SB-10/MW-1 8/15/2003 MNA BTEX, MTBE, TPH, and Dissclved Pb
TMW/SB-11 8/15/2003 MA BTEX, MTBE, GRO
|TMW!SB-TE B/15/2003 NA BTEX, MTBE, TPH, Dissolved Pb, and PAHs
MW/SB-13 B/15/2003 NA BTEX, MTBE, TPH, Dissolved Pb, and PAHs
TMW/SB-14 8/15/2003 MNA BTEX, MTBE, TPH, Dissolved Pb, and PAHs
SB-15/MW-2 B/15/2003 NA BTEX, MTBE, TPH, and Dissolved Pb
|TMW {5B-16 B 5/2003 MA BTEX, MTBE, TPH, Dissolved Pb, and PAHs
MW/SB-17 B/15/2003 NA BTEX, MTBE, TPH, Dissclved Pb, and PAHs
SB-19/MW-3 8/15/2003 NA BTEX, MTBE, TPH, Dissclved Pb, and PAHs
TMW/SB-20 B/15/2003 MNA BTEX, MTBE, TPH, Dissolved Pb, and PAHSs
TMW/SB-22 B/15/2003 MA BTEX, MTBE, TPH, Dissolved Pb, and PAHs
TMW/S5B-22 DUP B/15/2003 MA BTEX, MTEE, TPH, Dissolved Pb, and PAHs
TMW/SB-23 8/15/2003 MA BTEX, MTBE, TPH and PAHs
Background Groundwater Samples
'TMWEEG-‘! 8/15/2003 MNA BTEX, MTBE, and GRO
MW/BG-2 B8/15/2003 MA BTEX, MTBE, TPH and Dissolved Pb
Sediment
NS-1 (0 - 0.5} 9/11/2003 {0 - 0.5) BTEX, MTBE, Pb, TPH
N5-2 (0-0.5) 8/11/2003 {0 - 0.5} BTEX, MTBE, Pb, TPH
NS-3 (0 - 0.5) 9/11/2003 (0 - 0.5) BTEX, MTBE, Pb, TPH
NS-4 (0 - 0.5} 9/11/2003 {0 - 0.5) BTEX, MTBE, Pb, TPH
NS-5 (0 - 0.5) 8/11/2003 {0 - 0.5) BTEX, MTBE, Pb, TPH
NS-2 FS (0 - 0.5) 8/11/2003 {0-05) |BTEX, MTEBE, Fb, TPH
Surface Water
. Prajcis POS! Erawah! Reports' FLA AptTable 2-1



Former PQS Etowah Terminal

Table 2-1 {Continued)
Samples Used
In The Risk Assessment

Charleston, West Virginia

Shaw Environmental, Inc,
PQS dba SOPUS Products
Tax ID No. 76-0200625

Date ample Dep
Sample ID Sampled (ft bgs) Analysis
8/11/2003 A BTEX, MTBE, Pb (total and dissolved), and TPH
9/11/2003 NA BTEX, MTBE, Pb (total and dissolved), and TPH
NS-3 9/11/2003 MA BTEX, MTBE, Ph (lotal and dissclved), and TPH
NS-4 9/11/2003 MNA BTEX, MTBE, Pb (total and dissolved), and TFH
MN5-4 DUP 9/11/2003 MA BTEX, MTBE, Pb (tctal and dissolved), and TPH
NS5 9/11/2003 MA BTEX, MTBE, Pb {total and dissolved), and TPH
E-1 8/11/2003 NA BTEX, MTBE, Pb (total and dissolved), and TPH
E-2 8/11/2003 MA BTEX, MTEE, Pb (total and dissolved), and TPH
E-2 G6/156/2004 A PAHs
E-2 DUP 6/15/2004 M A PAHs
E-3 9/11/2003 A BTEX, MTBE, Pb (total and dissolved), and TPH
IE-4 9/11/2003 NA BTEX, MTBE, Pb {total and dissolved), and TPH
E-5 8/11,/2003 NA BTEX, MTBE, Pb (total and dissolved), and TPH
E-5 B6/15/2004 MA PAHs
E-6 9/11/2003 MA BTEX, MTBE, Pb {total and dissolved), and TPH
E-7 8/11/2003 MNA BTEX, MTBE, Pb (total and dissolved), and TPH
E-7 &6/156/2004 MA PAHs
E-B 9/11/2003 MA BTEX, MTBE, Pb (total and dissolved), and TPH
E-9 9/11/2003 MNA BTEX, MTBE, Pb [total and dissolved), and TPH
E-10 9/11/2003 MNA BTEX, MTBE, Pb (total and dissalved), and TPH
E-11 9/11/2003 MNA BTEX, MTBE, Pb {total and dissolved), and TPH
E-12 8/11/2003 A BTEX, MTBE, Pb {total and dissolved), and TPH
E-13 8/11/2003 NA BTEX, MTBE, Pb (total and dissolved), and TPH
E-14 2/11/2003 MNA BTEX, MTBE, Pb (total and dissolved), and TPH
E-15 8/11/2003 MA BTEX, MTBE, Pb {total and dissolved), and TPH
—_—— ——s

HTEX = banzene, toluene, athylbanzena, and xylanas

MTBE = methyd-t-butyl athar

TPH = total petroléum hydrocarbons (gasoline, diasel and oil range organics)

GRO = gasolineg range organics
DRO = diasal ranga organics
Cd = cadmium

Pb = lead

Cr = chromium {both trivalent and hexavalent)
PaHs = polynuclear aromatic hydiocarbons
VOGS = volalila organic compounds (solvents)
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Table 2-7 Shaw Environmental, Inc.
Identification of COPHCs in Surface Water PQS dba SOPUS Products
(Future Scenario) Tax ID No. 76-0200625
Former PQS Etowah Terminal
Charleston, West Virginia

_Based on Modeled Groundwater Concentrations ==
Maximum Modeled Surface Water West Virginia Maximum

Surface Water Concentration after Surface Water  |Detection Exceed
Concentration in the Applying 10X Quality Standards” DeMinimis
Elk River (mg/L) Dilution Factor”® (A Criteria) Levels?

(mgll)

T 2,00E-03 § i 2.00E-04 1 B.60E-04 | No
otal Patroleum Hydrocarbons
9.00E-02 B.00E-03 NiA No
1.23E401 1.23E400 A No
4.70E+00 4.70E-01 /A No
1 4.10E-02 | 4106-08 | 5.00E-02 | Mo

Modalad, will not reach Elk
Dibanz{a,hjanthracana River NYA MiA Mo
——

MA = Not Avallale or Not Applicable

"WVDEP approved altemata dilution tactar,

*The values presented are the West Virginla Water Quality Standard for protection of human health (48 CSR 1,
Appendix E Table 1}, Tha A crltena was assumed.

COPHCs - chemicals of potantial human concem
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Shaw Environmental, Inc.
POS dba SOPUS Products
Tax (D Mo. T6-02008256

Table 3-3
Summary of Carcinogenic Rlaks and Noncarcinogenic Hazards
Formar POS Etowah Terminal
Charleston, Waeat Virginia

Cancar | Parcant Hozard Parcent
_Mndlnnlrh'l:pum Routa/Medium Risk of Total l‘..‘-mtrhl.;lor Index of TD‘I;I Caontributor
|On-slte Commarcial Worker {current)
Inhalatlon of Vapors fram Groundwater (Indoor air) 1,8E-08 1007% Bonzong Q,000220 1007 Benzana
1.8E-08 0.000220
Inhalation of Vapors feam Soil (indoor air)
1.0E-06 100°% Banrana 012 ¥ Basnora
A, A Ethylbanzans 0.000062 0% Elhylbonzans
A MiA Toluane OO0 2 0% Toksana
M MiA Kylanes 0.00012 0% Hyanng
A A MTBE 000 1 0% MTBE
WA A Acalong 0.000032 0% Acolons
M M Carbon duultlide 0.00031 1% Carbon disulfide
5.0E-09 0% Mathylons chiorlbe 000001 0% Mothylone chiorids
1.0E-05 0.12
TOTAL 1E-05 [N
10n-site Constroction Worker (luture)
inkatation of vapors from Groundwiter joutdoor alr} | <6.0E-00 M MNiA =0, 00007 MA A
[Cualitatively Assassed basod on commarcial worker)| <6.0E-09 «0.00007
Inhalation of vapors frem Sol (ouldoor alr) <1,0E-06 MIA WA .12 A A
[Cualitativisly Assassed basod on commarcial werker) <1,0E-06 <1
Darmal Comtact with Grouncdwabes 4 BE-10 0.8% Banzanga 000015 0.1% Henrena
A.0E-09 5% MTBE 0.00007 1% MTBE
e M TPH-GRC 000015 0.1% TPH-GAD
WA 1) TPH-ORO 0.01100 B.8% TPH-DAO
) M, TPH-ORAC 0.03860 e TPH-ORC
Hih MiA Lend MiA i L
1] HiA, 1-Mathylnaphthalane 0,030 38.0% 1-Maothyinaphihalens
] MiA, 2-Methyinaphthalens 0.0&x20 20.2% 2-Muothyinaphthakens
GAE-08 B7.8% Ditsanzis, hjanthracens A A Dibene(a hjanthracens
A3E-0i 5, 6% Inanid 1,2, 3-cdipyrans L] MiA Indana(1,2,3-cdpyrana
6.BE-08 811
TOT. AL <1E-05 wl),2
ol
WA = Mol appicable

P POEE Vwathy leporns A4 FolTabie 1-1




Shaw Environmental, Inc.

PQS dba SOPUS Products

Table 3-4

Key Uncertainties Associated with the Risk Assessment

Former PQS Etowah Terminal
Charleston, West Virginia

Tax ID No. 76-0200625

[hata

{likaly overastimeata)

Source of Uncertainty Effect on Risk/Mazard Potential Magnitude Aationale for
Estimates Assumptions

Biased Sampling; Overestimate Moderate Samples wam not collected

Collecting Soll Samples al on a random sample grid

locations whare pattam,

concentrations are |kely

to ba highest

Exposura Assumptions Ower- or Undarestimate Modearale Exposure assumplions
suchi as the exposura
fraquency and exposura
duration were salected
based on best professional
judgmeant, based on curent

. _and future site use.

Usa of chronic RIDs to Overestimale Moderata Chronic exposuras by

evaluate 20-day exposura definition last for at least 7

for somae COPCs years. Application of
chronie woxiolty values toa
subchronic exposura may
overestimate risks by an
arder of magnitude,

FAH and MTBE Toxicity Cwar- or Underastimete Slight to Moderate Some taxicity data, mainly

for PAHs and MTBE, ara
based on provisional
guidance from LUSEPA,
Every effort has baan mads
lo make sura the most
currant and accurate
toxicity data wena used in
Ihis assassmant.

TPH Toxcity Data

Ower- o Underastimate

Slight to Modarata

Toxicity data used In
evaluating TPH canstituants
bagically assumes
surrogata toxlciy values,
since no specific
toxicological data are
available for TPH
constituents, Whila this
approach provides a
method to analyze potential
risks and hazards
associated with TPH, risks
and hazards may be over-
or underestimated.

PAH Darmal Absorption
Coafficients

Overastimale

Mederata o High

RAGS Part E provides
Crarmal Absorptlon Factors
for use In assessing PAH
exposura. Howaver, further
avaluation suggests that
thasa ahsarplion factors

may be unrealistically hlih.

N:Projeots PO EbvwalvReponafs FIplTatie 3-4



Shaw Environmental, Inc.
PQS dba SOPUS Products Tax ID No. T6-0200625

APPENDIX A

ANALYTICAL DATA TABLES
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Shaw Environmental, Inc.
PQS dba SOPUS Products Tax ID No. 76-0200625

Table 2
Historical Soil Analytical Data
Former PQS Etowah Terminal

1015 Barlow Drive
Charleston, West Virginia
Total Lead TPH
Benzens| BTEX | MTBE | Total | TCLP GRO DRO ORO
!%-'kg; !mg!ﬁ! !mﬂ!kﬂ! !mgﬁL! imEL! !mﬂﬂcﬂ!

11/3/100 .5 | 0.0031 | 0.0244 NS 213 | 0.07 NS NS NS
C-2 [11/3/00] 0-00]<00011] <00011] NS 2220 82 NS NS NS
C-3 | 11/300| 0-05 [ <0.0012| <0.0012| NS 545 1.2 NS NS NS
HA-1 [ 11/3/00| 0-15 | <0.0012 | <0.0012 | NS 245 0.15 0.98 1700 1600
HA-2 | 11/3/00 | 3—35 | <0.120 746 NS 232 | 013 6300 1200 190
HA-3 | 11/3/00 | 0-1.0 | <0.0012 | <0.0012 | NS 139 | <004 | <0.12 170 230
HA4 | 11/3/00 2-23 | 00036 | 0.0148 NS 238 | <004 51 25 a7
HA-5 | 11/3/00] 2-3 | 0.0160 | 0.0160 NS 53.3 | 0.06 0.74 240 260
GP-1 [11/16/00] 4-8 | 0.5300 | 35900 NS 59.6 NS 190 4,500 [ 1,800
GP-1 | 11/16/00] 12 - 16 | <0.0012 | <0.0012 | NS 5.8 NS <0.12 38 25
GP-2 |11/16/00] 4-8 | <0.0013 | <0.0013 | NS 13.9 NS <0.13 13 19
GP-2 [11/16/00] 12 — 16 | <0.0011 | <0.0011 | NS 56 NS <011 3.7 4.4
GP-3 [11/16/00] B-12 | 0.2500 | 8.3500 NS 17.9 NS 900 150 13
GP-3 [11/16/00] 12— 16 | <0.0012 | <0.0012 | NS 57 NS <0.12 7.4 7.1
GP4 |11/16/00] B-12 | <0.0014 | <0.0014 | NS 12 NS | <014 48 gz |
GP-a |11/16/00] 12— 16 | 0.0660 | 0.6160 NS 84 NS 6.3 30 6.4
GP-5 |11/16/00] 8-12 | <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 45
GP-6 |11/16/00] 4-8 | 05000 | 5.9500 NS 146 NS BO 1,000 320
GP6 |11/16/00| 16 -20 | 0.0470 | 0.5410 NS 14.1 NS 33 42 7
GP8 |11/16/00] 36-40 | <0.0012 | <0.0012 | NS 58 NS <0,12 <3.9 <3.9
GP-7 |11/16/00] 8-12 | <0.0012| <0.0012 | NS 1.2 NS 0.15 5.1 55
GP-7 | 11/16/00] 40 — 43 | <0.0012 | <0.0012 | NS 15 NS <0.12 <3.8 <38
GP-8 [11/17/00[ 12—-16 | 0.3000 | 1.0200 NS 12.8 NS 37 310 40
GP-8 [11/17/00] 2428 | 0.0200 | 0.0200 NS 10.4 NS 0.13 46 8.2
GP-6 [11/17/00] 16 -20 | 0.3700 | 1.9500 NS 10.2 NS 100 300 68
GP-9 [11/17/00] 28 —32 | <0.0011 | <0.0011 | NS 5.7 NS <011 <37 4.1
GP-10 [11/17/00] 12-16 | 0.0130 | 0.2456 NS 10.2 NS 150
GP-10 |11/17/00] 20— 24 | <0.0012 | <0.0012 | NS 8.1 NS <0.12
C2-A | 5/30/01] 0-05 NS NS NS 1,590 3 NS
C2-B | 5/30/01| 0-05 NS NS NS 658 32 NS
c2-C [5/30/01] 0-05 NS NS NS 3050 | 75.2 NS
c2-D |[5/30/01] 0-05 NS NS NS 949 6.49 NS
C2-E | 5/30/01| 0-05 NS NS NS 151 | 0.228 NS
MW-1 | 6/14/01 | 8-10 | <0.0012 | <0.0012 | <0.0098] NS NS <4.0
MW-1 | 6/14/01 | 10 -12 | <0.0011 | <0.0011 | <0.0091] NS NS <0.11
MW-2 | 6/13/01| 0-2 | <00012] <0.0012 [ <0.0099] NS NS <0.12
MW-2 | 6/13/01 | 10-12 | <0.0012 | <0.0012 [<0.0092] NS NS <0.12

6/14/01 <0.0013 | <0.0013 | <0.010| NS NS 5.6

6/14/01 <0.0011 | <0.0011 [<0.0088] NS | NS [ <0.11

M ProjedaPOSElowshRaporisa Rptidop A Table 2



Shaw Environmental, Inc.
PQS dba SOPUS Products Tax ID No. 76-0200625

Table 2 (Continued)
Historical Soll Analytical Data
Former PQS Etowah Terminal
1015 Barlow Road
Charleston, West Virginia
Total
Depth |Benzene, BTEX
Feet mg/k
6/4/01 | 22-24 | <0.001
MW-5 | 6/4/01 | 18-20 | 0.1800 | 10.9100
MW-5 | B/4/01 | 20-22 | <D.001 | <0.001
MW-6 | 6/4/01 2-4 <0.001 | <0.001
6/5/01 | 12-14 | <0.001 | <D.001

8/27/01 | 14-16 | <0.005 | 0.2490 | NS NS NS 71 7210 NS |

L == S e
mg'kg - milligrams per kilogram NE - nol astablished
BTEX - banzene, toluens, ethylbenzens and xylanes ME - not sampled
MTBE - methy! tertiary butyl ether < . ol detected at the following method detection limit
TCLP - toxicity characteristic leaching procadure mg'L - milligrams per liter

TPH - tatal petroleum hydrocarbons

GRO - gasoline range organics (Cy, - Ty

DRO - diesel range organics {Cyg - Con)

CRO - il range organics (Cyg - Cas)

WVDERP- West Virginia Department of Environmental Protection

H ProjectaPOSElowah/Roporta®a RpiApp A Table 2



Historical Groundwater Analytical Data

Shaw Environmental, Inc.

PQS dba SOPUS Products Tax ID No. 76-0200625

Table 3

Former PQS Etowah Terminal

1015 Barlow Drive
Charleston, West Virginia
Ethyl- Total TPH

Toluene | benzene | Xylenes | MTBE | GRO DRO ORO

gl ig/L) /L mg/l
MW-1 8/31/04 <0134 =0.46 <0,36 <(.26 <0.47 <30 0.180 <0.150
5M17/04 =5 <5 <5 <10 <5 =100 <(.200 0.250
3/1/04 <=0.34 <(.46 <0 36 <(.26 <0.47 23 <0.150 =0, 160
12/2/103 <1 <1 <1 <1 <1 <100 0.147 0.282
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
03/13/03 <1 <1 <1 <1 <1 <100 0.148 <0,100
12/9/02 <1 <1 <1 <1 <1 <100 0.197 0,342
9/23/02 <1 <1 <1 <1 <1 <100 0.204 0.283
B/25/02 <1 <1 <1 <1 <1 =100 0.181 0.323
3/18/02 <1 =1 =1 <1 <1 =100 0.178 0.24
12/12/01 <1 <1 <1 =1 <8 <100 <010 0.11
10/2/01 <1 <1 <1 <1 <1 =100 0.136 NS
9/11/01 <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 B/31/04 <(.34 =(.46 <().36 <(.26 =0.47 <30 ETJ?B <0.15
5M704 <5 =5 <5 =10 =5 <100 =0.20 0.25
3M1/04 <(.34 =0.46 <(.36 <0.26 4 16 0.16 <0.15
12/2/03 <1 <1 =1 <1 <1 =100 =0.10 0.145
08/15/03 <1 <1 <1 <1 1.2 <100 <010 0.143
06/4/03 <1 =1 <1 <1 <1 =100 0.104 0.130
03/13/03 1.6 <1 <1 <1 <1 <100 <10 <0.10
12/9/02 <1 <1 <1 <1 <1 =100 <010 0.106
9/23/02 <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 <1 <100 <0.10 0.11
12/12/01 <1 1 =1 <1 <8 <100 <0.10 0.12
10/2/01 <1 <1 <1 =1 <1 =100 0.128 NS
9M11/01 <1 <1 <1 <2 =10 <500 <(.12 <(.30

6/20/01 <1 <1 <1 <2 <§ <100 <0.10 -=:|'2I.1_i:I|_._|

MWW-3 8/31/04 <0.34 <().46 <0.36 <0.26 <0.47 52 0.86 <0.15
5/17104 <5 <5 <5 <10 <5 <100 0.27 0.43
3/1/04 <0.34 <) 46 <0.36 <0.26 <0.47 16 <0.0087 <0.15
12/2/03 <1 <1 <1 <1 <1 <100 0.273 0.209
08/15/03 <1 <1 <1 <1 <1 <100 1.540 0.248
06/4/03 <1 <1 <1 1.9 <1 =100 0.546 0.140
03/13/03 <1 <1 <1 <1 <1 <100 0.204 0.140
12/9/02 <1 <1 <1 <1 =1 <100 1.350 <100
9/23/02 <1 <1 1 5.8 <1 108 1.44 <0.10
B/25/02 <1 <1 <1 4.9 <1 179 1.15 =0.10
318102 <1 1.1 1.2 9.4 1.3 244 1.03 0.47
12112101 2.7 1.1 <1 2.4 <8 300 0.37 0.23
10/2/01 <1 1.4 1.8 8.5 <1 346 0.642 NS
9/11/01 <1 <1 <1 <2 <10 <500 0.83 =0.30



Shaw Environmental, Inc.
PQS dba SOPUS Products Tax ID No. 76-0200625

Table 3 (Continued)
Historical Groundwater Analytical Data
Former PQS Etowah Terminal
1015 Barlow Road
Charleston, West Virginia

Benzene
3/1/04 <0.46 <0.36 <(.26 <0.47 a5 0.12 <0.156
12/2/03 <1 <1 <1 <1 <1 <100 <0.10 0.139
08/15/03 <1 <1 < <1 <10 <100 <0,10 0.145
06/4/03 <1 <1 <1 <1 <1 <100 <0.10 0.141
03/13/03 <1 <1 <1 <1 <1 <100 =0.10 <0.10
12/8/02 <’ <1 <1 <1 <1 <100 <0.10 =010
9/23/02 <7 <1 <1 <1 < <100 <0.10 =0.10
6/25/02 <1 <1 <1 <1 <9 <100 <0.10 <010 |
3/18/02 <1 <1 <1 <1 <1 <100 <0.10 =010
12/12/01 <1 <] <1 <1 <8 <100 <0.10 =0.10
10/2/01 <1 <1 <1 <1 <1 <100 =<0.10 NS
8/11/01 <1 <1 <1 <2 =10 <500 <(.12 <0.30
6/20/01 < <1 <1 <2 <§ <100 <0.10 =0.10
MW-5 B/31/04 <) 34 =0.46 <0.36 <0.26 <047 <30 0.094 <0.15
5117/04 <5 <5 <5 <10 <5 <100 <0,20 0.22
3/1/04 <0.34 <0 46 <0.36 <0.26 <0.47 15 0.10 <0.15
12/2/03 < <1 < <1 <1 <100 <0.10 0.113
08/15/03 <1 =1 <1 <1 <10 <100 =0,10 0.121
06/4/03 <1 <1 <1 <1 <q <100 Q117 0.182
03/13/03 <] <1 <1 <1 <1 <100 <0.10 0.120
12/9/02 <1 <1 <1 <] < <100 0.490 1.280
9/23/02 < <1 <1 <1 <1 <100 <0.10 <0.10
6/25/02 =<1 <1 <1 <1 <1 <100 <0.10 =0,10
3Maen2 <1 <1 <1 <1 < <100 <0.10 <0.10Q
12/12/01 <1 <1 <1 <1 < <100 <0.10 <0.10
10/2/01 <1 <1 <1 =1 <1 <100 <0.10 NS
9/11/01 =<1 <1 <1 <2 =10 <500 <0.13 <0.30
G/20/01 <1 =<1 <] <2 <§ =100 <0.11 <0.11 I

N:/PropacesP QS ErowahRepora/fs RplApp ATable 3



Shaw Environmental, Inc.
PQS dba SOPUS Products Tax ID No. 76-0200625

Table 3 (Continued)
Historical Groundwater Analytical Data
Former PQS Etowah Terminal

1015 Barlow Road
Charleston, West Virginia
Ethyl- Total . TFH
Benzene | Toluene | benzene | Xylenes | MTBE GRO DRO ORO
Location| Date ug/L u ug/L ug/L ug/L. ug/L L mg/L
WVGS 5 1,000 700 10,000 | NE NE NE
Mw-6 | 8/31/04 [ <0.34 <046 <0.36 <0.26 | <0.47 <30 0.091 <0,15
5/17104 <5 <5 <5 <10 <5 <100 <0.20 0.22
3/1/04 <0.34 <0.46 <036 <0.26 | <0.47 45 0.12 <0,15
1212103 <1 <1 <1 <1 <1 <100 0.103 0.163
08/15/03 <1 <1 <1 <1 <10 117 0.121 0,106
06/4/03 <1 <1 <1 <1 <1 <100 0.170 0.176
03/13/03 13 <1 <1 <1 <1 106 0.202 0.115
12/9/02 1 <1 <1 <1 <1 120 0.290 0.631
9/23/02 <1 <1 <1 14 <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 4.8 14 <1 28 <B 200 0.13 0.29
10/2/01 NS NS NS NS NS NS NS NS
9/11/01 <1 2 <1 <2 <10 <500 <0.13 <0.30
6/20/01 <1 <1 <1 <2 <8 160 016 | <010
MW-7 | B/31/04 | <0.34 | <0.46 <0.36 <0.26 | <047 | <30 0.560 <0.15
5117104 <5 <5 <5 <10 <5 <100 0.490 0.71
3/1/04 <0.34 <0.46 <0.36 <026 | <047 <12 <0.0097 1.200
12/2/03 <1 <1 <1 <1 <1 <100 1.400 0.244
08/15/03 <q <1 <1 <1 <10 <100 0.705 0.140
06/4/03 <1 <1 <1 <q <1 <100 1.47 0.344
03/13/03 <1 <1 <1 <1 <1 <100 5.51 <0.100
12/9/02 <1 <1 <1 <1 1.3 <100 1.2 1.16
9/23/02 <1 <1 <1 <1 1.7 <100 0.775 0.139
6/25/02 <1 <1 <i 19 2.1 <100 0,719 <0.10
3/18/02 <1 <1 <1 <1 25 <100 0.841 0.48
12/12/01 <1 <1 <1 <1 <8 110 0.39° 0.27
10/2/01 <1 <1 <1 <1 1.3 <100 0.607 st

ugfL - microgramsa per fiter

mg/L - milligrams per liter

MTBE - methyl tertiary butyl ather
ME - not establishad

NS - not sampled

TPH - total petroleum hydrocarbons

DRO - diesel range arganics

GRO - gasoling range organics

ORO - oil range organics

= - analyte was not detected at the referenced method detection fimit

WVGS - West Virginia Groundwater Standard (Titles 46 CFR Serles 12, Appendix A)

N Propectw PO S EtowatyReporsfA Rptilpn ATeble 3



Shaw Environmental, Inc.
PQS dba SOPUS Products Tax ID No. 76-0200625

Table 3a
Historical Groundwater Polynuclear Aromatic Hydrocarbons Analytical Data
Former PQS Etowah Terminal

4015 Barlow Drive
Charleston, West Virginia
Acenap- | Acenaph- Benzo{a) Dibenz{a,h) Fluor- Indenc(1,2 - Naphth- Phenan-
DATE hthens thylene Anthracene | anthracene anthene Fluorene | 3-cd)pyrene alene threne Pyrens
ugi/L) ug/L (u ugiL} {ugiL ( {ug/L) ]
s _ 370 NE _ 1.800 0.091 _ D2 [ ; X 1,500 240 0.081 180
831104 0.031 NS <(),0056 =0.0027 <0.003 <0),0017 NS <0.0027 <(1.0042 <0.0018 <0.0037 0.13 <0 00486 <(,0038
5117104 <0.05 0.51 <0.05 <05 <0,05 0.07 <(.05 <005 <(.05 0.071 <0 .05 0.17 <0.056 <0.05
3104 0.008 NS <(.002 0.012 0.026 0.019 NS =0.002 0.014 <0002 0.025 D.029 =0.004 0.015
Bf15/03 <01 =01 <0.1 =01 <01 <0.1 <0.1 <0.1 =01 0.1 =01 <0.1 <0.1 4 <{1.1
MW-7 B/31/04 0.0091 NS <{(1.0056 <0.0027 <(.003 <0.0017 NS =0.0027 <{.0042 <0.0016 <0.0037 0.018 <0).0046 0.023 NS <{) 0038
517104 <{.05 <{.05 =0.05 <{.05 <0.05 «{.05 0.088 0.064 <005 0.08% <0.06 <0.05 <0.05 <(0.05 <0.05 0.13
371104 0.0086 NS <002 0.013 =0.001 <(.002 NS <0.002 0014 <{1.002 0.023 0.025 <(.004 0.048 NS 0.015
8/15/03 <0.1 <0.1 <01 <0.1 =1 <0.1 <1 <01 <0.1 <0 1 <01 <01 <0.1 <01 <01 <(.1
MW-8 | &/a1/04 | 0.0035 NS <0.0056 <0.0027 <0.003 <0.0017 NS <0.0027 <0.0042 | <0.0016 <0.0037 <0.018 <0.0045 0.018 NS <0.0038
8/31/04 d 0.0035 NS <(J.0056 <0.0027 <(.003 <0.0017 NS <{.0027 =(,0042 <0.0016 <0,0037 <0.018 = 0046 0.018 NS =0.0038
51704 <05 <0).05 <005 <0.05 <0.05 «<0.05 <0.05 <0.05 <0.05 0.13 =0.05 <0105 <0 05 <{.05 <0.05 <0.05
3/1/04 NS <0.002 0.018 <0.001 <0.002 IS ) <0.002 NS | 0015 =

De Minimis = Table 80-38 Groundwater Da Minimis Levels

< = Mot detected at the following method detection imit

ugiL = micrograms per liter (paris per billion)

d = Duplicate sampla

NS = Parameter not anslyzed

ME = Nof Estabiisfied

Concantrations above Dalinimis Lavels @8 highlighted. (Based on histoncal data and later sample results the concentrations detected on above De Minmmis levels on 5/17/04 ar= befieved to be analomous)
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Shaw Environmental, Inc.
PQS dba SOPUS Products Tax ID No. 76-0200625

Table &
Summary of Soil and Sediment Analytical Program
Former PQS Etowah Terminal
1015 Barlow Drive
Charleston, West Virginia

Table 60-3B | Maximum
De Minimis | Detection
5W 846 CAS Level Limit {a) Sample Holding
Matrix | Analysis | Method Parameter Number i malk Container | Preservation Time
Soil and VOCs A2608 |Benzena T1-43-2 15 8
Sediment| Solvents Toduans 108-88-3 2,000 1,000 using Terra Cora sampler
Ethylbanzane 100-41-4 6,000 3,000 |3-40mi glass) Cool to 4 deg. C 14
Nylanes 1330-20-7 4,500 2,260 VOA vites | (2 viles)HNaS0, days
ety 1eniary butyl ether rona BOO (b} 400 4 oz. Glass | (1 vial) CH,O
Acetona 7641 6,200 4,100 Sw-B46 {1 Glass] nona
n-Butanal (1-Butanol) 71-36-3 88,000 44,000
Carbon disulfide 75150 1,200 G0
Carbon latrachionide 56236 53 a wsing En Cora samplar
Chlorobanzens 108807 540 270 3-En Cores  |Cool to 4 deg, C 48
Cyclohexanons 108841 1,000,000 | 500,000 nao haadspacn hinirs
1,2-Dichiorobenzena B5501 3,300 1,650
(sabutanal THEIN 77,000 38,500
1.1,2-Trlehloroethana Ta005 19 10
Trchlorosthanea 78016 61 a1
Mathylane chloride 75-92 210 105
Mathyl Bthyl ketone (MEK) 76933 28,000 14,000
Mathyd fsobutyl ketone (MIBK) 108101 2,900 1,450
Tatrachlomathens 1271684 190 bE
1,1,1-Trichlorathane (TCA) 71556 3,200 1,600
Trichioroffuoromathans 75694 1,300 G50
SVDCs BRTOC [o-Cresol (2-Meathylphanal) 5487 44,000 22,000 4 oz Glass | Cool b 4 deg. C 14 days
Solvants | SIMS  m-cresal (3-Mathylphandl) 108384 44,000 22,000
and PAH p-Cresol (4-Mathyiphanol) 106445 4,400 2,200
Pyriding 110861 BB 440
Mitrobanzene 98953 110 55
Acanaphthene aa-az-a | 38,000 19,000
Anthracene 120-12-7 A90,000 185,000
Bonzo{ajanthracena 56-55-3 20 15
Benzola)pyrans 50328 28 1
Benzo{buoranthens 205002 28 15
Benzalk)liuroanthens 207089 200 145
Chrysana 218-01-9 2,900 1,450
Dibenzoiah)anthracene 53703 2.9 1
Flugranthens 2006-44-0 A0,000 15,0040
Fluorena BG-73-7 33,000 16,500
Indano(1,2,3-cd)pyrena 193395 20 16
Maphthalana 91-20-3 180 g5
Pyrana 129-00-0 54,000 27,000
. TPH 80158 |2-Ethoxyethanol 110805 350,000 175,000 | 4 0z, Glass | Coolto 4 deg. C] 14 days
; |Ethytane giycol 107211 _| 1,000,000 | 500,000
Methanal 67561 440,000 220,000
| Dissal ranga organics Cy-C, nong 8,304 {b) 4,150
Gasoline range organics Cy-Cyy | B006-61-8| 6,600 {b} 3,300
il rangs organics Cse-Cas nane 8,000 (b 4,500

N/ Projecta® QS Elowah/Maporis A Aptdgp A Takile &
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Table 6 (Continued)
Summary of Soil and Sediment Analytical Program
Former PQS Etowah Terminal
1015 Barlow Drive
Charleston, West Virginia

Table 60-38

—
Maximum

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

YOC - valatile organic compadsnd

Lead {TCLP lead as EH: Fable 9) | 7438-82-1

SVOC - semi-volatile organic compound

VOA - volalila organic analysis

TPH - 1018l petroleum hydrocarbons

PAH - polynuclear aromatic hydmcarbaons
SIMS - single lan manitonng spectromeatry
MIBK - mathylisobutyl ketone, also 4-methyl-2-pentancns
SW B46 - Test Methods for Evaluation of Solid Wastes: Physical/Chemical Melhods, Third Edition

Table 60-38 Do Minimis Lavel - Wast Virginia de minimis levels for industial soll (revised January 2002)
{a) - maximum datection imit is hall of the above-referenced Da Minimis level o the standard laboratory method detection imit, whichever is lower
(b} - Wast Virginia Table 2, dratt Da Minimis level for industrial soil (revised January 2002)
“or PAH and solvents samples, estract and hold panding results of TPH-DAC {analyze [ TPH-DORO is aqual to or greater than 100 mghkg)
where laboralory method detection fimits are above the Do Minimis Level, the laboratory will achisve the lowas) prachical J value

{anticipated problem analyles are highlightad)

HiPrjectaPOSEwihFepoduRA Rpliipp A Tabls §

De Minimis | Detection
CAS Level Limit {a) Sample
Parametar Humber (mo'k mgk Container
Inorganics Cadrmium 440430 a1 406 4 oz Plastic
E0108  |Chromium I 16065831 | 1,000,000 500,000
71864 |Chromium VI 18540204 GE 330
B0 1,000 500

Cool lo 4 dag. C

HMasS0, - sodium bisullats
CH,O - methanol
deq. C - dagrees calsius

03 = DUnoa

m'kg - milligramsa par kilogram
ME - not established
MEK - methyl sithyl ketone, also 2-butanone

Prasarvalion

Holding
Time
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TABLE B Shaw Environmental, ine.
SOl AMALYTICAL RESULTS FOR YOL, LEAD AND TPH POS dba SOPUS Products Tax ID No. T6-0200623%
Former POS Etgwah Terminal
1015 Barlow Drive
Charleston, Wesl Virgmia
Total Mthyt Tartwary Gasobne Range Diessl Rangs Ol Rangs
Sampls Dapih Benans Tohssne Xylenss (= Organica Organica
Location {Feet) Dale (mpfeg) imglkg) {mg/kg] _{mggi (mglkg) _ {mpfgh
Table 50-38 - Industrial 15 2,000 3,500 1,000 B.300 (a) 8,000 [a)
s5B1 -2 THTNG =0T <0UOGTT <0 00T 583 anao E= T
{rfmcant i MW-5 Z-8 TS 010366 000134 (L0386 131 ELE <B.12
T8 - 70 TATna <0008 0018 00018 D& =R ] B0
uﬂﬂ_.ma._.w o-2 THAB3 ._&_.mﬂm Q.00ts J <0018 155 ] =f. 20
[amjacant to MW .5) Z-4 TEN3 Q.00 noTEd o.DoEY 159 E1.T <637
THW/EEB-35AD D-2 THGT3 0375 -0 0.0ees 2.3 216 208
2. 75 TG DA 0.0060 00106 308 1BED PR
36 - 2B FEL) <000e 00018 0nE ([ <849 Frk]
554 0-2 TG a0012.) 00034 J <0008 283 ] 1000
|adimoent 1 MWL) z-8 THEDa 00017 00015 J Doal! 151 2620 <6.20
77 - e THeng 00018 00078 0018 [FE] <530 B30
65 02 ETE] 00093 0.0013 J 00020 21.0 E) 0.8
Z-8 ] a0z [ EE] 00077 5.7 Y 565
SBA o-2 TS0 AT L.0018 L] 1.7 3200 =11208
= P-8 TAS03 g 0.0013d <{00E 172 <609 <508
lBB-T5&0 o-2 TS o011 Jd o.o0Mt d 00017 185.0 3270 10600
2.4 TS0 0128 0.0138 0353 785 257.0 4.0
RS Tr2avaa [T <0018 00018 736 ELT 50
Eix] a-2 Thaad 00037 =0, 0015 <0005 15.4 11.5 228
2-8 THAD 00016 0.0008 J 00016 172 =500 <500
589 g-2 T T 00007 1 00008 ) CL00H4D 156 128.0 =124
] FL] <0017 00010 J <0007 156 Y] <ted
sB-10 0.3 T A0 «0.0017 0017 <0001 T ] 166 3t4
{agarent 1 MW-1 | 2-8 D3 <D,0018 00015 J 0,000 155 D77 172
10- 12 TS <, 0020 D =0, a0 0.0 =] h.0F
TR 11 2-4 a0 00020 0,000 <0, D00 0T 8.7 6T
T SE 12 -4 L <l o <0.0020 00020 A= s ) 6.9
TW/5E-13 - 17 ] +0.0020 00019 J 00T J 137 <E B T
T SE-14 B- 10 771 S DLOS4T D.0628 148 254 TE3 FIET]
SE1S 0.7 HIETE 00011 J Doz J ST 754 s S
|l Ty WO i-8 EIET= Do01S J [T 00061 TR [F] =125
0= 12 71503 [ 00337 0.2 235 2070 =663
TMWSE-16 M-8 Tsa3 DS ¥ [TiE] 00384 661 2310 =550
THIW -1 7 - 12 B 0,0008 J EE] <0G J .00 =N =108
TR St L E §-0 ST ITE] = 0018 08 ik =B, =T
BB-19 n-2 THdG ) 00 B =TS <0018 280 838 a7
jacarmel b MW-3) 1-% A 0,001 T <000 156 <5, E0 550
TWIW/SE-20 14~ 16 TE10a = ER P <0.0019 B.02 (i <2
|5 g-2 T2 0003 Q0010 J O0es =37 26.0 =601
3-8 TR 00043 noon g ooo1s J 119 a0y 815
THWSE-75 B-F TRLRK [k 00054 <0 D018 151 010 E2S
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o022 f ] 0.OD4T G.00Es L0 02 a5 <508
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T BO-PS 0-2 Tt QL0106 0.0031 CLO0ET =23 20 4 641
i-8 Tl 0.0037 DooT J <0.0018 12.1 1.7 5 )
THMW/SE-28 0-2 T 0.226 0. 0274 150 1.0 <125.0
-8 TATREG 0133 i o) 0.0382 153 2T <H.01
— 20 - 22 TEEANa 00035 O0Gi0J Q.018s 892 BT <574
TWWRG 0-2 Thea $.0819 0.0092 J 0 D02 160 =615 <Hi1E
2-8 Tana <0.0017 ooma J <D 00TT 160 <E 14 PeRT)
10-12 Te0: 00017 n.0ocd AL00TT TaL .02 .08
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TABLE 9
SOIL ANALYTICAL RESULTS FOR PAH
Former PQS Etowah Terminal
1015 Barlow Drive
Charleston, West Virginia

PAH Parametars

Shaw Environmental, Inc.
PQS dba SOPUS Products Tax ID No. 76-0200625

Acenaph- | Acenaph- Anthra- Banzofa) Benzojs) | Benzo(bifie- | Banzo(ghl) | Benzolkjiiu- Chry- Dibenz{ah}- | Fluoro- indeno{123- | 2-Mathyl- Maph-

Sample thana thylene cene gnthracane pyTERE oranthene perylens oranthens gange anthracens | anthens | Fluorsne | cdlpyrens | nsphthaiene| thalens Pyrena
Location Dste | (mghg) | (mohg) | (moke) | (mokg) | (mong) | mokg) | (mokg) | (mgkg) | (mgikg) | (moha) | (mokg) | (mokg) | (mokg) | (mokg) | (mokp) (mg/kg)

Table 80-3B - Industrial 38,000 NE 390,000 28 29 29 HE 290 2,900 29 30,000 33,000 28 NE 190 54,000

58-1 . TNT03 0.01380 o.nmw 750 002550 0.02850 D.06250 008450 008370 0.06450 D.06220 002580 0.09650 D.02250 0,05850 0.29400 0.09180 ﬁ 007330
{adjacent 1o MW-6) TNTHOS <Oy (a0 <0, 00404 <) (0404 000404 <0 00404 <0.00a04 <A1 404 =0 00404 <) (0404 <000404 <000404 | <0L00504 <L 00404 < 004 0.0097 =0 00404
TNTHS <. 00402 =0, 00302 = Q0402 00402 <0 00402 <. 00402 <1 (0402 <0 00402 <1 00407 =i Q0402 000402 | <D.00402 =.(0402 <00 00402 =(0.00402 < <0 00402
=58-2 THEN3 <0.00409 <(L.034D5 <0.00405 (1, 00408 <0.00409 <) 0409 <0.00409 <0045 <{ 00408 <0.00409 <0.00408 | <0.00400 <) Q402 <) 00409 <{).00405 <) 0200
{adjacent to MW-5) TH&03 < D007 <00 00407 <0.004807 <0.00407 <0 00407 0. 00407 <0.00407 <0.00407 < 00407 <0,00407 <(L.00407 | <0.004807 <0.00407 0.02640 0.01380 <) 00T
THMW/SB-ASED TNET3 <1, 00408 <(000406 <3 (06 <i.00406 <0.00406 -0, 0406 <. 00406 <0.00408 <), D40GE <0.00406 <0.00405 | <0.00406 <0005 <[, 0006 <. 00406 <0L00406
TIEN03E 0.018570 030904 000740 <0411 <0041 000811 =(.00411 <0-00411 <. 00411 <00 00411 <0001 0.04810 =1 00411 OB 008060 <0004 71
TIT3 <01 00429 <0.00429 <0420 <0040 =) 004240 < 00220 < 00429 <0LD4PS <10 D029 <0 00429 000429 | 000420 <0 00420 <0.00429 <.00424 <0049

SsSB4 THaTa 0.00234 J 0.01430 0.01400 0.09408) 0.08630 0.08180 Q.G7080 007550 0.09540 002560 015000 0.D0G58 0.06150 002080 000928 013200
{adiacent to MW -4} THa3 <0.D04a09 =0, 0002 = 0040% <0 00409 <0000 <0 00403 <1.00409 <0 00405 =<0 00409 <0.00400 <0.00409 | <0.00400 <0.00409 <0 00409 <{) D400 <. 00405
7603 <(.00421 <1, D041 < (042 <0.00227 <0L.00427 =0.00421 <0042 <0.00421 =0.00427 =0 D043 <Q.00427 | <QO0427 <(.00421 <. 0042 <i), D1 <) (0
58-6 TN5/03 <0, D352 <1 003563 0476 0.0801 0.0428 0.0403 0.0324 0.0513 0.06542 00192 0285 .03 0.0321 o4 0.0255 o178
T™MW/SB-7 5 7503 00335 0052 0.0939 0.220 a7 0.165 0137 0.155 0203 0.0431 D564 00481 0117 0.0Z30 0078 0.372

7503 <0 00403 ooim 00279 00291 000403 000403 00267 Eaaliitind 0.0r38 <0.00403 00775 00642 00198 0,101 0.0205 00510

SB-8 7IEN3 =0.D038T 000387 0.00812 D.00619 (.02470 001820 DLOZ740 000928 000812 001200 001120 0. 00387 0.62130D <. (Ga7 =0 00387 000851
THED3 <. 00336 <0.00385 <00,00306 000386 <0.00306 D.00306 =0 00336 -, 00336 100396 <10.00306 <0.00338 | <0.00396 <0306 <1} (K306 <0 00396 < <f.[398

=8-9 TA7TM3 Q02330 =0 DEL0R Q01230 < D308 =01, 00408 000408 <0 00208 <(.00403 <L 00408 <.00408 <0.00408 D.04280 0.00853 <0} 00408 «,00408 0.00899
T 0O0RSHE =<0 D0A0E 000653 =) (008 <0.00408 000408 <0L00208 <0, 00408 <0 00208 <0.00408 <(1.00408 001510 0.00B99 0. 00408 <0.00408 0.00408

SB-15 75A3 <0000 <0.00400 000995 00268 G.0240 0.0280 00255 00203 0.05308 00144 0.0556 =0, D00 00220 00531 0.051 0.0387
{ediacen] 1o MW-2) TIsma <0004 25 0.00510 000635 co7a 0.0166 00251 ho2e2 00145 0.0285 Q0140 00345 000585 .01 0358 07 0272
TN5M3 =0.00438 <0.00438 <0438 <0, 00438 =0, 00438 000700 0.00B75 <0.00438 ), 0438 < (0435 0.00354) | <0.00438 0.omm 32 4. 761 <) L3R

TMW/SB-1E TNEM3 <0032 <0 00372 0.0536 Q00372 =0.00372 =0.00372 <0372 <L003T2 00184 A OET2 <0.00372 0.267 <0.00372 <0.0037T2 <T1L0aT2 0.0178
TMWISE-20 TR2V03 0.13400 005410 008680 <0.00378 <1, 00378 <) (378 = {378 003378 00378 < 00378 <(L0G378 0.06010 <1 00378 <(.00378 001870 0.62380
S8-21 T2 <0 D003 =0.00403 D.00484 o.an0 610 001290 D.01250 001330 0.01610 =.00403 003060 <1 DALY 0.01330 =0 00406 < (03 002420
TI223 <0803 =0 00403 <0 (L0 <0 00403 <0000 <0, 00403 <(1.00403 <0003 < D803 =0, 00403 <01.00403 | <0.00403 <0.00403 <0 0GR <0, 00403 =A.00403

TWW/SE-22 TEna <0 D042 <0042 D.01880 LODAB4 <0042 0.00545 0.00760 000422 0.00422 <. 00472 =0, 004T2 018200 <(.DD4Z2 <0 (22 <L 00423 000675
s {00414 «<0.004 14 0.00862 <0004 14 (L.00414 000414 <0.00414 <0004 14 <0u00414 <0.00414 <0.00414 |  0.02930 <0.00414 <0.00414 (00414 <0, 00474

T2 <€ 005391 <0, ¥EE91 =1, (35 <0 00351 <0.00391 0. 00391 <0391 «0.00331 <0 00331 <0 00351 <0.00381 | <0.00381 =<0.00387 =0, 00381 <1003 <0.00309
TMW/SBE-23 WE2ns <0.(0478 =0.00418 <0.03418 (00418 <0.00418 <A (218 000418 <0004 18 <0.00418 <0 00418 <0 00418 | <0.00478 <1004 18 <0.00418 =108 000418
TIZ2M3 <0048 (1. (408 < D408 <Cr 00408 <0008 <{.00408 <0, 00408 <0 D040 <0.00408 <0, 00408 <D.00408 | <D.0D408 <(L.00408 =0 00408 <{1, 00408 {0 00408
TIZ2N03 <1} 00354 = (1384 001150 <{.00384 <(,00384 <{.00384 <0.00384 <. 00354 <0 D004 <0, 00384 <0 (0354 0.07Te70 (100384 <L GE4 0.00730 < 03R4

58-24 7203 000211 =0.004711 <0011 0.00535 001030 000617 0.00823 000454 0.00299 J <0.00411 =0.00411 | =0.00411 0.00988 =0 00411 <0.00411 <.00411
TR0 <) (0412 =0.00412 L0577 <0.00412 =0.00412 <0.00212 <0.00212 <L 00412 < (0412 <0012 <.00412 (01480 <0.00412 0.05970 003050 <0,00412
7203 =< D040 <0.00408 <{3.00508 <0.00408 =0 00408 =i D208 <. 00208 < 00408 <. 00408 <0 00408 <0,00408 | <0.00408 <0.00408 0.00530 0.03350 <), 408
58-25 TR2Ima3 <0,00420 <0 D420 <0 (0420 <01 D2 <0.00470 <0, 00T <0.00420 <0, 0420 <000420 <0, 00420 <0.00420 | <0.00420 <0, 00420 <0420 <. 00420 <0 00420
TREO3 =0, 00400 =0 00209 <0.00200 <0 004009 <0, 00408 < (LD <1 00409 <L D05 <. 00203 <. 00400 <0 00409 | <0.00409 <0.004059 <0002 0.00400 <4} 00409
TMW/SB-26 T8 <0 D0214 <0.00414 <0.00414 <1004 14 <0 00414 A00di4 <0024 <004 14 <) 00414 <0.00414 <0.00514 002770 <0,00414 0.20800 011200 =0.00434
TITO3 <0 D037 <0.00397 <0, 00397 =0,00387 <0 00257 <0357 <0.D0397 <D 00307 <) (0387 <D.DE397 <L.00297 | <0.00337 <0.00397 0.05810 002860 =0, 00387




TABLE & (Continued) Shaw Environmental, Inc.
SOIL ANALYTICAL RESULTS FOR PAH PQS dba SOPUS Products Tax ID No. 76-0200625
Former PQS Etowah Terminal
1015 Barlow Drive
Charleston, West Virginia

Sample dentification PAH Parameters u
Acenaph- | Acenaph- Anthra- Benzoia) Benzoir} | Benzoibilu- | Banzoighi) | Benzo(k)fiu- Chry- Dibenz{ah}- Fluoro- indeno{123- | 2-Mathyl- Maph- Fhenan- 1-Mathyl
Sample Depth thens thylene cang anthracena pyrens oranthene parylene oranthens sene anthracene | anthene | Flugrsne | cdipyrens | naphthalens | thalens threne Pyrane | naphthalens
Location (Fest) | Osto | (mokg) | (mokg) | (mgkg) | (mokg) | (moks) | (mghkg) | (mokg) | (moka) | (mok) | (mghg) | (mokg) | mgka) | (mokg) | (mokal | (makg) | (mohg) | (mokg) | (m
Table 60-38 - Industrial 38,000 NE 380,000 28 23 23 NE 250 2,900 2.9 30,000 33,000 28 NE 190 ME 54,000 NE
TMWBG-1 0.2 a3 <. 00406 <0 00406 <0.00406 < 0406 <3, 05406 <0.00406 <1 (406 <) 00406 <0.00406 <0.00406 <0.00406 | <0L00406 <(.00406 <0L00408 <0406 <. 00406 <0.00406 <0.00406
2-8 TMena <01 00405 <0.00405 <(1.00405 <0.00405 <0, 00405 <0.00405 <L00$05 <0.00405 <0045 <(1.00405 <0.00405 | =0.00405 <0.00405 <05 (). 00405 0. 00405 <0.00405 <0, 00305
1012 TMaf3 < Q0402 =0, (0402 {0, 00402 <0 0402 <0.00402 <0.00402 <0.00402 <(.00402 <0004 <0.00402 <0.00402 | =0.00402 <0 00402 <1002 «f) (0402 «<).00402 <0.00402 <, 00402
TMW/BG-2 0-2 TIana <0.D0424 <{.00428 <1 (0425 <. 00429 <0.00429 <0L00420 «(1.00425 <0.00428 <(0.00428 =(0.00429 <0,00428 | <0.00420 <OO0429 <0.00425 (00429 <.00429 < ({23 <(L0042%
2+-8 TIBN3 <0.00408 (00408 (L 00408 <0,00408 <0.00408 <0 (408 <(.00408 <0004 08 <. 00408 <0.00408 <0, 00408 001060 <0.00408 (. D0A0H <0004 05 {00408 <01 (0408 <0, 00408
14- 18 THEND3 <(.00386 <0.00326 «0.00396 <0, 00306 <0, 00356 < (D396 <0.00386 <[ D035E6 ). 0396 <{1.00336 <(0,00396 | <0.00398 =(1.00356 <0035 <] (0386 <. 00396 «1.0G3086 <01 D036
TMW/EB-18 FS 14- 16 THS0A «<.00370 =0.0037T0 L0555 <{.00370 =<0.00370 <0070 =0.00370 < 00370 .0183 <01 00370 <(,00370 o7 <0LOG3T0 <(L.00370 =0.00370 0273 00183 2.22
_ SB21 75 2-8 FiZ2na <{.00422 <0.00422 <L 00422 <0.00422 <(.00422 <. 00422 <0.00422 <5 00472 <0.00422 <0.00422 <0.00422 | <0.00422 <0.00422 <. 00422 | =0.00422 <) (422 100422 <0.00428
VOC - volatita arganic compounds mag'kg - milligrams per kilogram o
SVOC - semivalatile organic compounds HE - not estabiished
TPH - total patrofeum hydrocarbons ME - analyte was not snalyzed
DRC - disseal range opEnics F5 - fiold spit
GRD - gasoling range organics J - analyte below pracioal quantitaton fimil
ORO - ol rangs organics < - }z55 than the lollowing laboratony mathod detection imit
PAH - polynuctear atomabc hydrocarbons Table 50-38 De Minimis - De Minimus Levels trom West Virginia De Minimis Levels for Soiland Groundwater (revised January, 2002)

{a) - West Virginia Department ol Emvironmentsl Protection Dratt De Minimas Levies in Soll and Groundwaber for TPH



TABLE 10 Shaw Environmental, Inc.

SOIL ANALYTICAL RESULTS FOR SOLVENTS AND METALS FQS dba SOPUS Products Tax ID No. 76-0200625
Former PQS Etowah Terminal
1015 Barlow Drive
Charleston, West Virginia
Sampls Identification Matals Salvents —
Chromium 2-Buta- Carbon | Carbon tet- Tetrachl- | 1,1,1-Trichl- | 1,1 2-Trichl- | Trichior- Cyclo- Trichloroflu- =
Sample | Depth Cadmium | Lead | hexavalent | trivalent | Acelona none disulfida | rachloride oroethens | orosthane | oroethame | ocathene | hexanone | ocromethane | Butanol
Location | (Feet) | Date | (mg/kg) | (mafkg) | (mg/kg) | (mghg) | (mg/kg) | (mafkg) ] (mg/kg i {mag'kg) {m
Table 50-3B - Industrial 810 1.000 660 1,000,000 6,200 28,000.0 1,200.0 5.300 18.00
SB5 0-2 | THeO3 =125 21.0 <2 81 270 00356 J | <0.0450 0.00411 «0.0020 <0.0020 <0 00E <0131 QL00Z7 J <0000 <0.0020 <0020 <0020 000653 <0020 (). (0980
2-8 | 71503 <1.30 18.7 <2 66 45.6 00219 d | =D.0447 0.00483 <0.0017 <0.0M7 <0007 «0.0133 00036 J <0.0017 A0MT <0.0017 <0.0017 <0, I0GES 00017 <0 00854
58-6 0-2 | TN5G3 <1.06 17 <224 18.1 0.04680 | <0.D402 | 0.00460 <0LONE =006 <0006 .0112 00031 J <0.0016 <0.0018 <0.0016 <D 0016 <0.00559 =0.0016 <0.00808
2-8 | Ths03 <137 17.2 <2 B0 372 Q08130 | <0.0538 | =0.00215 <0.0021 <0 0021 <) 01 <0.0140 0.0045 J <0021 <0027 <0021 =0, 0021 <0 [06aT <0021 <0.0108
TMW/EB-| ©0-2 | THEOS «<1.16 185 <238 328 021500 | 00aDaJ | 0.00393 <0017 <0.0017 <0,0017 <0118 00024 J <0017 00T <07 <(.0017 <.00580 <0.001T «0.00855
T54&D | 2-4 | 7503 «<1.20 24.5 <244 M8 0.10300 | 0.0211 J 000648 <0 D020 <), (20 <0.00UZ0 0122 <0.00448 <0020 <) XN} <.0020 <01 Y0 N 00E11 <0.0020 0. 005954 <122 <244
34 - 36] 72303 <1.71 T.536 3.14 J.o4 002268 J | <00476 | <0.00180 <0.0019 =0.0019 <0019 <0.0112 <0.0047 <0.0019 00019 <(1.001% <0.0019 000561 <0019 000951 <112 <24
SBEFS | 2-8 | TH&O3 <116 14.3 =24 318 0.07970 | <0.0473 | 000180 <0.0012 =0.0019 <(.0019 <0.0120 0.0041 J <0,0019 <0019 <0.0019 <0.0019 <1 0B <0.0019 {00046 =120 <241
mg/g - milligrams par kiiogram =SS < - less than tha following |aboratary method detection limit
J - analyls below practical quaniitation limit ME - not establishad
Table 60-3B De Minimis - De Minimus Lavels from West Virginia De Minimis Levels for Sail and Groundwatar (revised January. 2002) NS - analyle was not analyzed

Dup - Duplicate
= - gpike recivery outside accepied recovary imits
* - Resample for brokan botile for TPH DRO ang ORO analyses collectad on 82702
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TABLE 12 Shaw Environmental, Inc.

GROUNDWATER ANALYTICAL RESULTS PQS dia BOPUS Products Tax [0 No. 785-0200625
Former PQS Etowah Terminal
1015 Barlow Drive
Charleston, West Virginia
Sample ktenaficstion YOL Parsraters Memals TFH FAH Persmelars
[ Taal Total | Dissobwed Acaraph- | Acenaph. | &nthws- | Benzois) | Banscis) | Benxobife- | Senzoighl) | Banzoikifio- | Chry- | Ditensjah) | Flecr- Idenof 122 | I-Methyl Raph- Fhienan- 1wty
Sampia Benrans Denzand Tolueme | Kyhenes WTEE Laud Lamd GRO DRO RO e vyl LT anhrRcens | pyrene oranthisims paryino pranthane aene anthracens | enthens | Fleorend | cdipyrens | Naphthalens |  thalens hrens Fyrena Mapiinasens
Location Date | {mga) imgl) | (mgi) | (mpd) | (mply | imgd) | impay | imgt) | (mgi) | imgd) | (mgA| | (mgih) | (mgd) gL} {mgiL} [mgiLy imgili | {mgi) | imgi) imgly | fmgh) | (mghl | g} oty fmgd) | (mgh) | (mghi |
Tabils $0-38 - De Minimis ond 1.300 1.000 ToLB0Q O30 b} I._ﬂ 0LIs 1.500 (8] | 0330 {n) | 0610 BATE NE 180 U-FE.__ 0002 20000 NE 200081 CLOGHY LOD000sT 1200 B240 D.ODDOE NE 0.8082 NE 0180 HE
5B UMW.E MBS =0.001 =000 o =0.001 = N <0 &I 0121 e Hot snalyrea b PAH Pargmaters
| TWES-ES witm | toou <0001 <nanr | abese | ooiar HE s ) 150 | o260 | owooosd | oootgr | 000032 | <oooow | woooore] <0001 | <too0wn | aoome | oooono] 000030 | =nooow | cooe [ aocerd | oodyw | oomss | ooowss | acooii | oo
EE-2MW-5 AMBA =0, 004 <0001 0001 =, 0 =00y NE <0005 =, 100 =100 | Q727 Fatt Enabyeed fr PAN Farameters
TMVWER-3S EH&TD o, 150 iy ¥, fLo1d S D tn inmufficient recorenry siitin 24 hosrs isliowing parging. snmdysts of oifes serameiens (besites VIOTs) wirs not possibie
TRENSE-30 &840 < 0 <0} 901 <o O =000 =0,201 M= L] <0100 0000 | OiET Hice sabyzed for PAH Farmmeiers
SE-YY-d AMaA =00t =3.001 ] <0001 0.0 NS <0 0 =0, 100 <0000 | 045 Mut Enalyred for FAM Parsmeters
THVWSE-TS s5AE ! Qiest aooe | ooe | 1330 HE Ne | LS &g | 583 e 16 fnmficiend rectargs within 24 hooes following purging, analysis for PAH palametars was nof pessiie
TMNEE-TD Ciue & fhe presance of NESCHitEss Apoocwiors_§ groondwelss tammpss wss it solisced
S 1000 ) s | =000y <0001 <0 001 <0 <000 M5 o | <oie | o | ossr Mot anakyze  for Pad P +
TREAGE-11 s <0G ol oo =000 =001 Qoeas o] WS Li33 Do 10 msadficient recovery within 34 hours LN, of uther parmmeters (besiges YOCs end TPH-GRO) was not possibe
TRRAIES- 12 s | =0om <00 OO0t | =000 <0001 HE <0008 | «gipd | 318 108 | 00090 | 00008 | GOOOFS | -DonoW | <GOoeM | <5000 et ey =0000%) | QQO0F7 | <Cono | -300mG | Dootl ) 0000SY <D0 00037 000613 oo L.o0E5S
TRASE-13 S5 =001 o < N1 <000 =000 HE Q.00 =0 i uﬂﬂ. 0353 <0000 | 000010 | <0D0DoG|  <DD0Gei0 =2 0000 =3 01D <0 BIG 000010 =0.00010 20.00010 000010 | <0D0DID | =000 < D000 SO000M) | -«0.000 < 0010 <0 00G10
TARAUSE-14 1500 <0001 <000 <1001 <30 <0001 [ aaoos | 000 [ oEss | oo | -oosre | =000010 |<ooooin| <oooow | wotow | <0000 <0000 <0001 | «000010 ] <0000 | <ooomo | <o | o 00GHD <A DooNE ot | =poon | 5000w 000010
-1 5MW-2 Br1as {1 i <0 00 <000} <0001 Q0o HE =0 008 e | =ow | o St wealyTed for PAM F
TRIWESE-15 L] LY LS apary L] oo HE oos 158 154 580 000000 | =0.00010 |-<000040) -000010 <0000 =0 00010 <0.00010 <0I00310 000010 | - =0.000%0 00000 | <oeo0m) | <0.00010 £ DO <0000 =0 DO 0 00T 8.00071
TWAWSE-17 k] 0 Bils < 001 [L 3] =001 o), 001 N3 .04 120 177 4 3. 00010 (LO00ET | 0OMES | <000t | <0000 =0, 00010 o} DL <OO0GGE | <000000 | <0.00010 =0 0000 | Q00860 ~.000%0 o] BT 000010 Lo i 11 [+] Ll il
TWWISE-18 Dium 1o iemilleseinl withan 24 Boury nSowing purEng 8 grsundwisies Sample wes ot colischd.
HE-1LANN-1 P <3001 < D04 i B =300 ] HE <2 008 . 108 [En paap | 000010 | «<goomo |<ooofio]| <goooi | 000010 | =poooin <0 (010 a0 | 00001 | «omoo | <noo6i | 000010 | 000000 B O 000010 | <0000t | =0o0010 [0S
THVWESE-2D L] 0,001 <0004 =0.0a 5,001 1001 NS <0008 (1, 100 u.* <3500 |  0L0D04E 500010 | <0000T0) <oDowW | <GDE =0 000 ¥ =) DOOTE =0.00010 000010 ] ~0.0000 =0 00019 | 000D =<.00010 Q000 U000 =0 00518 <0.00010 COOGEE
TMWSE-22 BT <G00 < 05Y -t 3801 =200 NS =005 BET 208 | <c200 | <o00p1 | <Bo0BiG |-ooooin] <Goo0i | =0000th | <oO00HD <0 00010 o010 | <0000 | <0o00010 | <ooooto | 000098 | =0.000%0 <RO00VE | <0000t | <noootn | <ooooin £ DO0SN
THMWSE-Z3 ] 00658 00034 ] 0 Q04 00023 N5 NS 2B 0.0 <2 50 Due 10 insufcient rechame wilin &4 hous lowny megeng. sty for PAH peametars sss ot posstie
TMYWSE-25 D 1 iprsaafficient rechips within 24 hours A g B sasl SSIMpAS wiks Aot cofecied,
T ansmd | «tooi <0001 000 | -oom ErT nE <060 [ <omo [lodd | ate [ =oooow | <ooomo |«soooin| <poomd [ -oobow | <o | <poow | 80000 _&.E.L <B00010 | 000010 | <000010 | ~200070 | 000010 | 000010 | <n000m | <ooootd | -nmoatn
TAMAWBE-t BetSA0 0001 <00EH =0.001 ] 00,0051 M NS <0 WO Thup 1o wsufficenl reoeey Wil 24 NOUE SO POVgInG. ananes of offsr parsmessrs |hewne vO0 s @ TPHGRD | s v poastiis
THWIBE-2 e | <0 <0001 =000t | =oom il HE 0005 | oo | Baps | ares Mol armlyrsd fos S4H Paraimetsss
e v =5 GO0 o0 I Qa0 | «aonin <00 <D 0080 | «000s0 =0 100 <0 i0e | 0418 Mot analyzed fof PAH Farameses
51 wiioe | o000 <} DO <3000 | <0oow | -ooows | <0060 | «oposn | <0vm | 2o | <000 i ralyred b= Pk Pasrmstes
H5-3 witgs | -moowm T SR 00010 | <Go00 | <oogid | <3O050 | <000S0 | <0100 | <mi08 | <0400 ot sralyzes bor PAH Emameiers
HEA s | oo <0 A0 50010 | -oome| -<ocopw | <00680 | «00080 | <000 | ont00 | <0100 gt Ealyred for FAH Sammetsre
M5 sz | <ooog 0D 00010 | =0p00 ] <000 § <00050 | <00080 | -oomm | cmvon | <0000 ot semlyEed o Pl Faurmters
E-1 @11 | <0oig o0 pee «0.0000 | ~oopi0| -ooovo | -0008d | <00080 | -nvo0 | <oi00 | <0100 Mot mnaiyzed for Pak Faramstss
E2 sl | oo 00010 00010 | <0000 | <opon | <00030 | <0.0050 | -nwo | <2100 | <0100 Mt radyzed bt Pl Parsmesrs
E-3 W10 | <omo <0.0010 <0000 | OD0NE | ~mouis | <Do0s0 | <BD00S0 | A0 0 | =5300 | <0000 Mot mnnkyzed bt FAM FarBmetars
£ atim | <camp <3 piil =poow | <popin | <oo0om | <0oond | 00000J | -owo | <oi0a | <0000 Mol armbvz=d for DAM Parsmesesrs
E4 S110a | <0omo 00310 <0000 | «6.00i0 | <0000 | <00080 | <00050 | o000 | -GFES | 140 Heot annfyzed Ex DA Pararmsiars
£4 S1E | 0o a1 00010 | <00ie | <2010 | ~D0080 | -000AD | D100 | <00D | =0100 bt shntyzed for PAH Farsmetars
ET anugs | <nn0io <0010 <000% | <000 | <co0td | <00080 | «=000s0 | aoioo | ooke | 02 Mot mnakyzs b PH ParEmetss
E3 arios | <oaoan 3,0010 00 | 0@ | o000 | 00080 | <oowmo | ewe | oo | R0 bl wohyzssd fur P FParsemstars
ES ST LKool = o010 =DOG0 | -0DNE < IR 000650 | <0D3SD o000 0100 | <0100 bt mnalyrsd I PAH Peamsisrs
24 et | ooto <0,0010 00010 | <0000 | <0006 | =0.0080 | 0000 | <000 | <gooo | =000 Heal anmtyr=a fts FAH Paeametss
E-10 MM | <xoem <0 010 <OO0G | -nimis | oo | <000 | -0DESs | =m0 | 008 | <0400 Fot anatyred for FAH Foramelss
E-11 e | om0 <2 B0N0 pop10 | <Aoo | <hotio | <ooose | booeod | <oopo | -ooo0 | =0.900 tasl mnatyrad fol FAH Peamelens
E-12 ghuos | <oeotn =0 0010 00010 | <0omig | <ppind | <00060 | 00050 | <m0 | <OvoD | <0100 Faat srmalyzed b TAH Fasamslers
E-13 FU | <0oot Ty o0 | <oosva | -oopme | =0ooso | -gooso | cmom | emyoo | <0100 Pt mrbyzad fut FAH Farameters
£-14 aiipd | <hngio s 00010 | <oomo | -notid | oo0sgd | coomsD | <btoo | =000 | =0.900 Wt milyTed $r PAK Paremeiens
£-12 gnima | <npote <D0 0000 | <0000 | <0000 | <DO0RD | -OO0E0 | DY | <Dvie | <0980 Fial semyrend by FAH Paramelsrs
K4 DUF #1m | =n00to =5 0018 aomo | wopw | <00t | -00050 | 00050 | <hHi00 | c<0t0d | 0208 Vst stashyred fy FAH Porsmstars
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TABLE 12a Shaw Environmental, Inc.

GROUNDWATER ANALYTICAL RESULTS FOR TOTAL PAH PQS dba SOPUS Products Tax ID No. 76-0200625
Former PQS Etowah Terminal
1015 Barlow Drive
Charleston, West Virginia
[ Sampie identification T PAH Parameters T i = ==
Acenaph. | Acenaph- | Aniwa- | - Benzola) | * Benzofa) | ° Benzo{bjfiu- | Berzoighii | * Banzo(xMl- | -Chry- | °Dibenziah} | Fluoro- * indenof{123- | 2-Mathyl Naph- Phenan- T Mettyl Total Total
Sample thene fwylens cRng snthracens pyrene cranthene pafylans oranthang s5ene anthracens anthane | Fluorens cdjpyrens Haphihaiens thafens Mirens Pymene Maphttiadens PaH Carcenogenic PAH
Location Date | (moh) | tmg) | imgly | (mgm) (mgiL) (mgiL) (mgAL) mgt) | (mgit) gy | mony | imgi mglt) | (mgi) mol) | (mgn) {mg) mgiL) (mgl.) (gL}
Table 60-35 - Ds Minimis__ | 0.370 NE | 1800 | 0.0000s1 | D.0002 ~ 0.000081 NE 2.00091 00081 | 0.0000081 1.500 0240 |  0.000081 — NE 00082 | NE 0.1 NE NE | NE
TMWER2S | 81503 | 000085 | 000027 | 000032 | <D00010 | <0.00010 =0.00010 <0.00010 000090 | <0.00010| <00D0T0 | <0.00010 | 000132 |  <0.00010 0.04210 (00348 | 000188 | 000011 0.03780 0.08856 1100035
TMWWSE-12 A1503 | 000110 | 000028 | 0.00025 | <000010 | <0.00010 <0.00010 0.00021 <0.00010 0.00027 000010 | <0.00010 | 0.00123 0.00021 <0.00010 | 000037 | 000033 | 000118 0.0055% 0.01100 0.00051
TMWISB-13 | BA503 | <000010 | <0.00010 | <0.00010| <0.00010 | <D.00010 <0,00010 <0.00010 000010 | <000010 | <00000 | <0.00010 | <0.00010 |  <0.00010 <000010 | <000010 | <0.00090 | <0.00010 | <0.00010 0.00090 000035
T™MvER-14 | ansma | <cooow | <0o0010 [<oo001e] <00o010 | <pooom <0.00010 <0.000710 000010 | <000010 |  <0.00090 | <0.00010 | <0.00010 |  <0.00010 <0 00010 | <000010 | <0.00010 | <0.00010 | <0.00010 0.00080 200035
TMWI/SE-16 | BM503 | <000010 | <000010 |<0.00090] <0.00010 | <p.00010 <0.00010 <0.00010 <G00010 | <000010 |  <0.00010 <0.00010 | <0.00010 | <0.00010 <0 00010 | <0.00010 | <0.00010 | <0.00010 0.00071 400156 0 00035
TMWISB-1T | 81503 | <0.00090 | 000067 | 000028 | <000010 | <0.00010 <0.00010 <0.00010 <000010 | <000010 ] <0.00010 | <0.00010 | 000180 <0.00010 <000010 | <000010 | 000154 | <0.00010 0.0410 0.04572 0.00035
SB10MMW2 | 81503 | <000010 | <000010 | <0.00010] <0.00010 | <0.00016 <0.00010 <0.00010 <0.00010 | <0.00010 ] <0.00010 | <0.00010 | <0.00010 |  <0.00010 <000010 | <0.00010 | <0.00010 | <0,00010 0.00052 200137 0.00035
TMWI/SB-20 81503 | 000045 | <0.00010 | <000010] <000010 | <0.00010 <0.00010 <0.D001D <0.00010 | <0.00010 | <D00010 <0.00010 | 0.00010 <0.00010 <000010 | <0.00010 | <0.00010 | <0.00010 0.00025 $.00155 0.00035
TMW/SB-22 snsm3 | <000010 | <000010 |<000010] <ooooi0 | <noooio <0.00010 <0.00010 <000010 | 000010 ]  <0.0001D <0.00010 | 000018 <0 00010 <000010 | <0.00010 | <0.00010 | <0.00010 0.00055 0.00164 0.00035
VAT 8nsm3 | <0.00016 | <000010 |<000010] <oc00v0 | <0000 <0.00010 <0,00010 Q00010 | <0.00010 |  <0.00010 <0.00010 | <0.00010 |  <0.00010 <0.00010 | <0.00010 | <0.00010 | <0000%¢ | <0.00010 00080 0.00035
TMWISB-22 DUP | #1503 | <0.00010 | <0.00010 | <0.00010| <0.00010 | <0.00010 <000010 | «0.00010 <0.00010 | <0.00010 | <0.00010 <0.00010 | 000014 | <0.00010_ | <000010 | <0.00010 | <000010 | <0.00010 0.00040 | 0.00134 0.00035
- \e=s than the followmng IBborstony method detection imit T o T —— T T o T T
NE - not establishad
FaH . pohynuclear aromatic hydrocartons
Dup - Duplicate

mgiL - milligeams per fiter

* Carcenogenic PAH

Table 6038 Da Minimis - De Minimut Levels from West Virginis De Minimis Levels i Soll and Groundwated [rovised Janoary, 2002)

(@) + West Virginka Department ol Environmental Protection Dirah Dae Minimis Levies In Soll @nd Groundwatar for TPH

Analyies detectnd sbave he Tabl 5)-38 Groundwatas De Minkmrs levels are shided

Toisl concentratinns wers caltuldlad by summing consiifisen! concentrafions. Naadeted concenfrafions wemns summed using hal! of Their respeciive method detection imit



Shaw Environmental, Inc.
PQS dba SOPUS Products Tax ID No. 76-0200625

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

Location Inches Feet Feet (Feet) (Feet) (Feet)
MwV-1 2 78.27 ND 15.84 <0.01 63.43
Mwv-2 2 78.84 ND 16.36 <{.01 63.48
MW-3 2 80.93 ND 17.37 <0.01 63.56
Mw-4 2 100.16 ND 25.64 <0.01 74,52
MW-5 2 100.88 ND 37.47 <0.01 63.42
Mw-8 2 102.14 ND 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 38.05 38.74 0.69 62.15
TMW/SB-11 1 78.35 ND 13.91 <1.00 64.44
TMW/SB-12 1 76.90 ND 4.40 <1.00 72.50
TMW/ISB-13 1 78.47 ND 15.09 <1.00 63.38
TMW/SB-14 1 77.27 ND 13.86 <1.00 63.41
TMW/SB-16 1 759.84 ND 16.41 <1.00 63.43
TMW/SB-17 1 78.81 ND 16.32 <1.00 63.49
TMW/SB-18 1 80.02 ND 15.00 <1.00 65.02
TMW/SB-20 1 77.67 ND 14.20 <1.00 63.47
TMW/ISB-22 1 101.37 ND 20.52 <1.00 QD.BE
TMW/SB-23 1 105.09 ND 27.05 <1.00 78.04
TMW/ISB-26 1 100.38 ND 2335 <1.00 77.03
TMW/BG-1 1 102.47 ND 16.71 <1.00 86.76
TMW/BG-2 1 104 48 ND 16.38 <1.00 88.10

TOC - top of casing

LPH - liquid-phase hydrocarbons

WY - monitoring wall

ND - not detected

NM - not measurad

Motes:

1. Elevations are in feet based on an arbitrary on-site datum of 10000 fest.

2. The alevation of MVW-7 has not bean surveyed. The total depth of MW-T is 40.00 feat with 10,00 feet of screen.
3. Uneconfined groundwater aquifer data are unshaded and perched groundwater data are shown in blue.

4. Average depth to water below TOC: 1B.65 Feel

M IPropcta PO ElcsahReporin'fa RptiApp A Teble 13



Shaw Environmental, Inc.
PQS dba SOPUS Products Tax ID No. 76-0200625

Table 14
Liquid-Phase Hydrocarbons Recovery
Former PQS Etowah Terminal
1015 Barlow Drive

Charleston, West Virginia
[ Monitoring | “Depth to LPH | Depth to Water | LPH Thickness | LPH Recovery
_Well Feet Feet Gallons

TMW/SB-7D 8/14/03 39,05 38,74 0.69 0.00
B/29/02 39,72 40.41 0.69 0.02
9/4/03 30.35 40.41 1.08 0.04
8/12/03 39.00 40.72 1.72 0.13"
Abandoned TMW/SB-7D and replaced with 4-inch diameter MW-8 on 10/15/03
Total Gallons LPH Recovered From TMW/SB-7D: 0.19

MW -B 10M16/03 A 39.57 MA 0.00
{Replaced TMW/SE-7D) | 10/21/03 A 39.41 MA 0.00"

10/31/03 MA 39.37 MNA 0.00
Total Gallons LPH Recovered To Date: 0.00
Tolal Gallons LPH Recovered Sitewide. 0.19
LPH - Liquid-Phase Hydrocarbons MA - not applicable (LPH not detectad)
TMW/SB - tamporary menitorng wellisail bonng |.PH was first obsarvad in TMW/SB-70 on 8/14/03.

* Estimated recovery during high vacuum mobila treatment unit event,

NP ropmele PO Elownh FisporaAA Rov'bop A Table 14



TABLE 15 Shaw Environmental, Inc.
AMALYTICAL RESULTS FOR EQUIPMENT AND TRIP BLANKS FQS dba SOPUS Froducts Tax iD No. Te-0200825
Formar POS Etowah Terminal
1015 Barlow Drive

Charieston, West Virginia
Swmpin identificetion VO Paramstsss Metris TFH FAH Faramstsrs
Ethyi- Voia) Acanaph- | Acenmph- | Anthrs- | Bernaois) | Benzoda) | Benzoibifiu- | Benro(ghil | Benco{kifiu- | Chry. | Diwensish) | Fluoso. indenai123- |  J-Mwiiyl Haph- Phanan- 1 Ainthyd
Samiple Depth Bargwna | bangene Tolusse Zymnss | MTBE | Lesa | GRO oRO oRD thane thytane cene | Enttwacess | pyrens | oranthens | psrylens |  oranthens ser | anihracens | anthens | Fuorene | copyrens | naphinaiens | thelens mhrena Pyrene | naphinsisns
Lot st (Faaf] Dats uu.w..._... imgil EEIhE Imoh) | tmph) | imgt) ] tmedl gl il imgil] | gmepell imgn| trrgil | {rmgfly ik i) ”ﬂﬂﬁ. fmmgil § 1..uf gL} ﬁ._J..E gL g mp e
EB-t EB 18- B0 THTOD 00020 | =000 QU011 J <0020 | 00030 | -2.00308 | <0100 o117 =000 =0000%0 | <000010 | «000010| 000040 100010 = 00010 <0000 000010 000018 =[0G <0 DOCHG | 00000 000010 =0 DooIE 0.000ES <000 | =000 =0 000
SB-20 EB M-18 | A | <0000 | =008 <0020 <0.0020 | <000z | <oooon | =ovon | oz 0108 =00pG610 | 000010 | <000m0| <00D010 | 000040 |  =0.00040 =1 D00 H00Me | =000010] =000010 | <000010| <0o00t0 | <0000 0.00025 0.00038 | <0ooot0 | -0oooin0 000016
SBIIEE -6 TIMD <3.001 <{,00n <0t <O | <000t | <DO0E | =000 | =081 =0 100 <3000 <0000 | <0003 <. 2001 <0.0001 <100 =0.0001 =05.0001 =0.000 <0 DG <00000 | <3000 <0000 {0 D00 <0} 00N {03000 {3 D00 <L
SE-3 EB -1 T30 <O =0 00§ =0 oy =000 <0000 | <0002 | <200 4418 =2 §00 L] =] HE ] MY K5 =] HE NE wa S NS HE HE M5 HE WS s
MSESEBR 0-08 LB les] Rt <000 B.0007 3 <3000 <0001 | <0.0080 | <0100 0210 0148 MNE M ME K5 WS ME NE L= MNE MNE M3 NS M5 HE L] NS K HE
TE1 Ha TNAT3 pete ] 0 001 00008 J =000 =[O0 ME NE NE HE MNE NS NE NS ME NS NS NS NS HE MES HE HS NE NE ] ] WA
TE-Z Ll TS0 OO {1001 =000 <0001 <0001 =] e MNE Ll W& ] M5 HE NE NS NS HE HE WE ME L) ] N8 N8 K8 HE KE
TE-Z Ha TR 0,001 =0.001 QU000 J =0004 =000 HE HE NS N5 RE WS ME WS MY NS NS HE HE WE WS NS wa NS L. =3 M g ]
TE-4 hA TATHA <0001 =000 <0000 .00 =000 NS N2 ME RE NE ME ME NE HE NS MNE M5 NS o] M3 NS =] NS MHE M5 NS L5
TBE H& TN <igLO02 =002 <3003 0002 | <0002 W ME M5 Na NS NS MNE =] NS L] NS i) NS HE HS NS WS NS NS NS NE hNE
TB-4 Hd T2n <0001 =00 <000 <0001 =000 M M5 NG N4 L] N3 HE NE NE NE NS NS WS HE M5 NS HE MS M5 HE MHE L]
TE-F e Tean <000 =0.00% =000 <,001 =00 ME HE NS ] HE ad NI HE NS NS NE ] NS HNE NS NS o] HE M B NE W5
TE5 M ansm < 00 <0 00 ] <00t | <0Din ME NE MHE N3 HE iz NE HE HE HNE NE NS NS WS M5 MG WS NS L ] [ Ha
WL « vodElle OIDARIC SOMpOUNEL ER0 - ganoline |e0de ofpsmcs.
PAH « palymicsssr aromisiic hycrocarbons DR - diessd range organics
TPH - bl pemmisamy ydnocstoms O - of renpe epEncE
NE - nol establishes MTEE - msihy ety bub eflies
MS - anshte wes oot salres g - miligrars pas kdogrsm
F5 - finid wpift B - estactan m Melnng tilass
1A - pot Bpplcabie < - mhafyts wa ot detected Al e relerenced msthord deiscsion &m
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SURFACE WATER ANALYTICAL RESULTS

TABLE 16

Former PQS Etowah Terminal

1015 Barlow Drive

Charleston, West Virginia

Shaw Environmental, Inc.
PQS dba SOPUS Products Tax ID No. 76-0200625

PAH Parameters

Anthre- Banzofa) Benzola) Banzo(bjfiu- | Benzolkiflu- Chry- Dibenz{ah)- Fluoro- Indeno{123- Haph- otal
cene anthracene pyrens cranthans oranthense sene anthracens anthensa Fluarane cdjpyrans thalene Pyrane AHz
(mgiL (mgiL) (mgiL) (mgiL (mgiL) (mgiL) g
Surface Water Quality Standard for PAH = 0.000031
<) D0BOD5E 0.000019 J8 <{.0D0D003 <0 DO00GT T <{.00000Z27 D.00D022 J
J <0 D000GSG 0.000018 JB <) BO0003 0.000027 J 0.00O00ZT J 0.00002 J
J <0 000056 0000018 .18 <. 000003 0.000027 1 0200027 1 C00002Z J

- 5 <0.0000056 | 0.000019 08 | 0000025
PAH - palynucisar aromatic hydrocarbans
aaaaa the foliowing laboratory mathod detection limit

CUP (ED) - Duplicate

mg'L - milligrams per et

J - egtimated concentrafion of analyte below practical quantitafion firmit

B - Iaboratory blank contamination problem associated with the anatysis.

Water Quality Standards - Surface Water Quaility Standards from 48 CER 1. Appendix E Tabie 1,

0.000028 J

8.d 000002 J

Total PAH concantrations above the Surface Water Quallty Standand of 0.000031 mg/L 2ns shaded yailow.
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Shaw Environmantal, Inc.
PQS dba SOPUS Products Tax ID No. 76-0200625

APPENDIX B

Soil Leaching and Groundwater Fate and Transport Analysis
Former PQS Etowah Terminal
1015 Barlow Drive
Charleston, West Virginia

Introduction

Volatile organic compounds (VOCs), semi- volatile organic compounds (SVOCs), total petroleum
hydrocarbon (TPH) fractions and the metal Lead have been detected in the soil and groundwater beneath
the Former Pennzoil Quaker State Etowah Terminal exceeding the applicable West Virginia Department
of Environmental Protection (WVDEP) De Minimis criteria regulatory standards. The terminal is located
on 1015 Barlow Drve in Charleston, West Virginia. Soil leaching and groundwater fate and transport
models were prepared to determine lhe migration of the VOC, SVOC, metal and TPH chemicals of
potential concern (COPCs) from soil to groundwater, and delineate the spatial extent and the persistence
of dissolved COPCs in groundwater, Maodel Inpuls, procedures and results are presented in this repart,

Based on the analysis of the soll samples collected in August 2003, one VOC (Benzene), one SVOUC
{(Naphthalene) and a metal constituent (Lead) have been documented in the soil beneath the facility al
concentrations that exceed the WWVDEP De Minimis levels for soil to groundwater migration. However,
the soil Impacted with Lead is being proposed for removal action. Therefore, Lead was eliminated as a
chemical of potential concern (COPC) for the purposes of soil leaching and groundwater transport
analysis.

VOCs Benzene and MTBE were measured in groundwater at concentrations exceeding the WVDEP De
Minimis level for groundwater. TPH fractions - GRO (Gasacline Range Organics), DRO (Diesel Range
Organics) and ORO (Oil Range Organics) were also delected in groundwater at concentrations
exceeding the WVDEP De Minimis levels for groundwater, A dissolved metal - Lead was also measured
in site groundwater in exceedance of the De Minimis level. |n addition, SYOC Naphthalene was retained
for evaluation as a potential candidate for groundwater fate and transport analysis.

MTBE exceedences of WWVDEP groundwater De Minimis level in groundwater were documented only at
one location at the facility - at TWM/SB-75. Groundwater at this location was encountered under
perched conditions. In September 2003, a recovery action was undertaken at this location. TWM/SB-75
was |ater abandoned and replaced by monitoring well MW-8, Groundwater sampling at MW-8 indicates
that MTBE is no longer present at this location. Therefore MTBE was eliminated as a COPC for the

purposes of groundwater fate and transport analysis,
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Shaw Environmental, Inc.
PQS dba SOPUS Products Tax ID No. 76-0200625

In summary, a total of two COPCs were selected for soil leaching analysis, Six COPCs were selected for
groundwater fate and transport analysis. These are listed below:

C s fol il to n r ing Evaluation
* Benzene
s Maphthalene

COPCs for Groundwater Fate and Transport Evaluation
« Naphthalene

» TPH-GRO

« TPH-DRO

« TPH-ORO

+ Benzene

* Lead
Available Data

Several soil borings and monitoring wells have been inslalled at the facility. Groundwater elevation data,
and soil and groundwater analytical results for the period June 2001 and October 2003 were reported in
Additional Site Characterization Report prepared by Shaw Environmental, Inc, {(Shaw) in November 2003.
The shallow subsurface beneath the facility consists of fill material approximately 4 to 12 feat thick,
underlain by silty, clayey fine to medium sand with occasional gravel lenses. Perched groundwater
conditions exist In vicinity of TMW/SB-7S&D, SB-9, TMW/SB-25&40 and TMW/SB-35&D. Based on
analytical results from site investigations, it appears that the majority of the soil COPC mass is within the
shallow silty, clayey sand units, while the COPCs dissolved in groundwater are primarily in the unconfined
aquifer underlying the perched water table.

Prior to preparation of the model, additional data was acquired based on (slug) testing conducted in
August 2004, Saturated hydraulic conductivity values were obtained from the slug tests conducted at
monitoring wells MW-3, MW-5 and MW-8. The average hydraulic conductivity of the silty clayey sand unit
representing the saturated zone was 5.9 % 10" emisec.

Groundwater elevation data from August 2003 monitoring event was used to determine the site wide

hydraulic gradient and the groundwater flow direction. The average site wide hydraulic gradient was 0.12
feet/feet, and groundwater flow was generally directed west towards the Elk River.
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Shaw Environmental, Inc.
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Soil Leachate Modeling

A vadose zone leaching model - VLEACH (Varadhan and Johnson, USEPA, 1997) was used to assess
the potential groundwater impacts related to COPCs present in the soil. VLEACH is a one-dimensional,
finite difference model used for making assessments of the effects on ground water from the leaching of
volatile, sorbed contaminants through the vadose zone. The program models four main processes: liquid-
phase advection, solid-phase sorption, vapor-phase diffusion, and three-phase eguilibration. In an
individual run, VLEACH can simulate leaching in a number of distinct polygons, which may differ in terms
of soil properties, recharge rates, depth of water, or initial conditions. VLEACH can account for
heterogenelties laterally but not vertically,. VLEACH modeling results in an overall, area-weighted
assessment of ground-water impact.

The site soil analytical data were evaluated to determine the locations where soil leachate may be
expected to impact groundwater. As shown in Table 1, 5 areas (polygons) were selected for VLEACH
modeling of Benzene and one area was selected for Naphthalene. Soil concentrations that were greater
than the WVDEP De Minimis levels for soil to groundwater migration were used to define the areas for
VLEACH madeling.

The input parameters for VLEACH models for Benzene and Maphthalene are provided in Tables 2a
through 2b. Model input parameters were developed using site-specific data or estimated values from
the literature. Results of VLEACH modeling are tabulated in Tables 3a through 3b. The highest
leachate concentrations for Benzene are predicted to occur over the next 10 to 30 years and range from 5
vo/l at TMW/SB-14 to 48 ug/l at TMW/SB-26. The WYVDEP De Minimis level for Benzene in
groundwater |s 5 ug/L. Naphthalene leachate concentrations are expected to be 5 ug/L or less, which are
less than the groundwater De Minimis level of 6.2 ug/L for Naphthalene.

Groundwater Fate and Transport Modeling

Fate and transport analysis of TPH constituents GRO, DRO and ORO were conducted using the highest
measured source terms in groundwater, In addition, fate and transport for DRO was also conducted using
a high source term in close vicinity of the Elk River.

The soil based source term were added to the highest measured dissolved groundwater concentrations to
develop combined source terms for groundwater modeling of Benzene. Naphthalene was not detected in
site groundwater, and since the soil leachate source term |s less than the WWVDEP groundwater De
Minimis level, Naphthalene was eliminated from consideration as a groundwater COPC.

The fate and transport of the TPH and Benzene constituents were evaluated using the USEPA maodel
BIOSCREEN, version 1.4. BIOSCREEN [s a screening model that simulates the fate and transport of
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dissolved hydrocarbons al petroleum fuel release sites. The model is based on the Domenico analytical
solute transport equations, and has the ability to simulate advection, dispersion, adsorption, and
biodegradation.

Input parameters that were used to construct the models and the rationale for selecting parameter values
are listed in Tables 4 through 7. The BIOSCREEN models wera run to predict the future concentrations
distributions of the COPCs in groundwater over the next 30 years.

The concentration distributions of the TPH-GRO along the centerline of the plume axis originating from
TMW/SB-23 (highest concentration source term — 2830 ug/L) are shown for the next 15 years on Figures
1 through 3, TPH-GRO concentrations at TMW/SB-23 are expected to decline rapidly and be less than
the WWVDEP groundwater De Minimis level of 1600 ug/L within the next 5 years (by 2009). As shown in
Figure 1, the highest concentration of TPH-GRO is predicted to be 239 ug/L in 2008 (approximately 80
feet down gradient from the current source at TMW/SB-23 and approximately 20 feet upgradient of Elk
River). In 2014, the highest concentration of TPH-GRO |s predicted to be 2 ug/L, and is expected to be
located at the site-Elk river boundary (Figure 2), By 2019, the TPH-GRO concentrations are expected (o
diminish to be non-detect levels in the site groundwaltear.

The concentration distributions of the TPH-DRO along the centerline of the plume axis originating from
highesl concentration source term at TMW/SB-23 (30,000 ug/L) are shown for the next 30 years on
Figures 4 through 9. TPH-DRO concentrations at TMW/SB-23 are expecled lo decline gradually and
persist at levels higher than the WVDEP groundwater De Minimis level of 330 ug/L over the next 30 years
{through 2034). As shown In Figure 4, the highesl concentration of TPH-GRO is predicted to be 27,430
ug/L in 2009, located at the current source (TMW/SB-23) which is approximately 100 feet upgradient of
Elk River. The TPH-DRO plume, as defined by TPH-DRO concentrations exceeding the groundwater De
Minimis level of 330 uglL, is predicted to extend in 2009 to a distance of approximately 75 feet down
gradient from the current highest source at TMW/SB-23 and approximately 25 feet upgradient of Elk
River. By 2014, TPH-DRO plume exlends from the TMW/SB-23 source to the Elk River (Figure §). The
model predicts that TPH-DRO plume will extend from the TMW/SB-23 source to the Elk River between
2015 and 2034 (Figures 6 through 9), with the center of plume mass gradually moving towards the Elk
River,

The concentration distributions of the TPH-DRO along the centerline of the plume axis originating from
high concentration source located near the Elk River (TMW/SB-12 (21,000 ug/L) are shown for the next
30 years on Figures 10 through 15. TPH-DRO concentrations at TMW/SB-12 are expected to decline
gradually and persisl al levels higher than the WVDEP groundwater De Minimis level of 330 ug/L over the
next 30 years (through 2034). As shown in Figure 10 the highest concentration of TPH-GRO |s predicted
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to be 19,311 ug/L in 2008, located at the current source (TMW/SB-12) which is approximately 30 feet
upgradient of Elk River. The TPH-DRO plume, as defined by TPH-DRO concentrations exceeding the
groundwater De Minimis level of 330 ug/L, Is predicted to extend to the Elk River over the next 30 years
(Figures 10 through 15).

The concentration distributions of the TPH-ORO along the centerline of the plume axis originating from
highest concentration source term at TMW/SB-12 (10,800 ug/L) are shown for the next 30 years on
Figures 16 through 21. TPH-DRO concentrations at TMW/SB-23 are expected to decline gradually and
persist at levels higher than the WWVDEP groundwater De Minim|s level of 810 ug/L over the next 30 years
(through 2034), As shown in Figure 16, the highest concentration of TPH-GRO is predicted to be 7,032
ug/L in 2008, located at the current source {TMW/SB-12) which is approximately 30 feet upgradient of Elk
River. The TPH-ORO plume, as defined by TPH-ORO concentrations exceeding the groundwater De
Minimis level of 610 ug/L, is predicted to extend to the Elk River through 2034,

Benzene concentration distributions along the centerline of the plume axis originating from highest
concentration source term of 71 ug/L {combined soil leachate and groundwater Benzene concentration in
vicinity of TMW/SB-23) are shown for the next 10 years on Figures 22 and 23. Benzene concentrations
at TMW/SBE-23 are expected to decline rapidly and be less than the WVDEP groundwater Da Minimis
level of 5 ug/L within the next 5§ years (by 2000). As shown in Figure 22, the highest concentration of
Benzene s predicted to be 4 ug/L in 2009, By 2014, Benzene concentrations are expected to diminish to
be non-detect levels in the site groundwater (Figure 23).

The concentration distributions of the dissolved Lead along the centerline of the plume axis originaling
from highest concentration source (50 ug/L at TMW/SB-16) are shown for the next 30 years on Figures
24 through 29. Lead concentrations at TMW/SB-16 are expected to decline gradually and persist at
levels higher than the WVDEP groundwater De Minimis level of 15 ug/L over the next 20 years (through
2024). As shown in Figure 24 the highest concentration of Lead is predicted to be 41 ug/L in 2008,
located at the site boundary along the Elk River. The Lead plume, as defined by Lead concentrations
exceeding the groundwater De Minimis level of 15 ug/L, is predicted to extend to the Elk River over the
next 20 years, From 2029 and beyond, dissolved lead concentrations in site groundwaler are expected to
be less than the groundwater lead De Minimis level,

Dibenz(a h)anthracene concentration distributions along the centerline of the plume axis originating from
highest concentration source term of 130 ug/L at MW-8 are shown for the next 30 years on Figures 30
and 35. Dibenz(a hjanthracene concentrations at MW-8 are expected to decline rapidly and be less than
the WVDEP groundwater De Minimis level of 9.1 ug/L within the next 15 years (by 2019). However, due
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to the tendency of Dibenzia,h)anthracene to adsorb to the soil, it is not expected to migrate beyond 5 ft
from the source area,
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Shaw Environmental, Inc.
PQS dba SOPUS Products Tax ID No. 76-0200625

APPENDIX B

TABLES



Shaw Environmental, Inc.
PQS dba SOPUS Products Tax ID No. 76-0200625

TABLE 1
S0IL SOURCE TERMS
Former PQS Etowah Terminal
1015 Barlow Drive
Charleston, West Virginia

Benzene (UG/KG)
Sample Sample Depth  Depthto ;
Highest
Aana g Sample Interval  Interval Cone, o water from Cona.
Location Top, Bottom, ug/Kg water, sample,
fibgs  ft bgs ft ft ug/Kg
SB-1 0 2 WD 14.82
1 {adjacent 2 B az 15.82 10.82 37
to MW-6) 18 20 MO Below waler
TMW/5B-354D #] 2 375 J6.47
2 {adjacent 2 1.5 102 37.47 3272 375
to MW-5) 26 28 MD 10.47
4] 2 228 22,35
3 TMW/SB-26 2 8 133 23.35 18.35 228
20 22 3 2.38
4 TMW/SB-14 il 10 35 13.86 13.86 35
0 2 1 38.74
5 TMW/SB-7S&D 2 4 128 39.74 36.74 128
34 36 2 4.74
Naphthalene (UG/KG)
Sample Sample Dapth  Depth to Hi
ighest
o Sample Interval  Interval  Cone, to water fram Cong
Location Top, Bottom, ug/Mg water, sample, K !
fibgs  ft bgs ft ft ug/Kg
5B-15 0 2 | 15.36
1 {adjacent to 2 B 17 16.36 11.36 761
MW -2 10 12 761 5.36
Mobes;

1. Soil concentrations are basad on soll samples collected betwean August 15, 2003 and August 22, 2003,

2. Depth to watar was obtainad from monitoring wells adjacent to soll baring locations, it available,
Groundwaler gauging records from August 14, 2003 manitoring event ware used

3. ND = Sample concantration balow dataction limit

N Promeie POSEImm A Rpvdso B Table 1



Shaw Environmental, Inc.
PQS dba SOPUS Products Tax ID No. 76-0200625

TABLE 2-A
INPUT PARAMETERS FOR BENZENE VLEACH MODEL
Former PQS Etowah Terminal
1015 Barlow Drive
Charleston, West Virginia

Simulation Data

Mumber of polygons 5
Time step 5 Years
Simulation Time 30 years
Output Time Interval 5 VEArs
Profile Time Interval 5 yBars
Koc 64.57 mlL/g VLEACH reference manual
Henry's Constant 0,221 VLEACH raference manual
Water Solubility 1780 mao/L VLEACH reference manual
Frae Air Diffusion 2
Cosfficient 0.80 m*/day |ASTM E 1739-95
Polygon Data
Area 100 feet’
Verical Cell Dimension 1 feet Unitorm cells
Recharge Hate 1 feet/year |ASTM E 1739-85
VLEACH recommended value for sand / loamy sand
Dry Bulk Density 1.62 giem”  |(used as approximation to site lithology of silty, clayey
fine to medium sand)
VLEACH recommended value for sand / loamy sand,;
. : calculated as:
EHiective Parosity c.38 effeclive parosity = fotal porosity - irreducible water
content
T —" User's Guide for the Johnson and Ettinger (1981) Model
0.30 For Subsurtace Vapor Intrusion Into Buildings, U.S, EPA
Content
1867
gg‘r::: rr]gt;famc Carbon D.007 VLEACH recommended value for sand / loamy sand
Concentration of ; o
Recharge Water 0 mg/L Recharge water derived from precipitation
Upper Boundary
Condition D mo/L Atmospheric concentration
Lower Boundary .
Condition 0 mg/L groundwater concentration

Total Mumber of cells

SB-1 area 1
TMW/SB-35& D area 36
TMW/SB-26 area 22 Site specific data
TMW/SB-14 area 14
TMW/SB-75&D area ay

by Pragola POAE IpwalvFLy RorApp B Tatia 2-4



Shaw Environmental, Inc.
PQS dba SOPUS Products Tax ID No, 76-0200625

TABLE 2-B
INPUT PARAMETERS FOR NAPHTHALENE VLEACH MODEL
Former PQS Etowah Terminal
1015 Barlow Drive
Charleston, West Virginia

Simulation Data

Number of polygons 1

Time step 5 Vears

Simulation Time 30 years

Output Time Interval 5 years

Profile Time Interval 5 YEATS

Koo 12688.25 ml{g VLEACH reference manual

Henry's Constant 00516 VLEACH reterence manual

Water Solubility 31 ma/L VLEACH referance manual

Free Air Diffusion 2

Coefficient 0.62 m‘/day |ASTM E 1739-95

Polygon Data

Area 100 feat’

Vertical Cell Dimension 1 feel Uniform cells

Hecharge Rate 1 feat/year |ASTM E 1739-05
VLEACH recommended value for sand / loamy sand

Dy Bulk Density 1.62 glem” (used as approximation to site lithology of silty, clayey
fine to medium sand)
VLEACH recommended value for sand / loamy sand;

- . calculated as:

Eftective: Foroetty b effective porosity = total porosity - ireducible water
canten!

: User's Guide for the Johnson and Ettinger (1991) Model
Voliltkirie Wier (.30 For Subsurtace Vapor Intrusion Into Buildings, U.S. EPA
Content

1997

23‘:}&: r:gtlamc Carbon 0.007 VLEACH recommended value for sand / loamy sand
Concantration of : ;
Recharge Water 0 mg/L Fecharge water derived from precipitation
Upper Boundary . :
Condition s} mg/L Atmospheric concentration
Lower Boundary .
Condition 0 mg/L groundwater concantration
Total Mumber of cells

SB-15areal 16 Site specific data

M:Proele POSEowahifla Aplispp B Tanls 2-B
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Shaw Environmental, Inc.
PQS dba SOPUS Products Tax ID No. 76-0200625

TABLE 4
INPUT PARAMETERS FOR BIOSCREEN MODEL
CONSTITUENT OF CONCERN: GRO
Former PQS Etowah Terminal
1015 Barlow Drive
Charleston, West Virginia

PARAMETER VALUE UNIT SOURCE
1. HYDROGEOLOGY
Seepage Velogity 222.0 ftiyr Calculated using site data
589x 10" | cmisec Based on rising head slug tests conducted
Hydraulic conductivity 612 ft/year al site wells in 2004
Site-specific value (November 2003
Hydraulic gradiant 0.12 frft Additional Site Characlerization Repart)
Based on silty clayey sand lithology
Effective Porosity 0.33 unit less (Referanca: Domenico & Schwartz, 1990)
2. DISPERSION
Calculated by madel based on plume
Longitudinal dispersivity | 4.1 fl length
Transverse dispersivity | 0.4 ft 10% of Longitudinal dispersivity
Conservative BIOSCREEN recommended
Vertical dispersivity 0.0 ft value of 1 x 109
Estimated plume length | &0 ft Based on 2003 concentration distribution
3. ADSORPTION_
Retardation factor 16,5 unit less Calculated by Model
Soil bulk density 1.62 kg/L VLEACH recommended value
Partition coefficient 3.16x10™ | Likg Relerence: Guidelines for TPH

(Koc) Fractionation at Leaking Underground
Storage Tank Sites, Utah Depanment of
Environmental Quality, Final Draft, July

2001

Fraction of organic

carban 0.001 unit less BICSCREEN recommended value
4. BIODEGRADATION
Reference: Guidelines for assessing and
managing petroleurn hydrocarbon
Half Life 2 years contaminated sites in New Zealand,
Appendix 4E, June 1899
5. GENERAL

Distance to westam site boundary [Elk
River) along direction of flow from GRO
source in groundwater at TMW/SB-23

Modeled arga length 100 ft
Approximately half of medeled area length

Modeled araa width 50

6. SOURCE DATA

Source thickness 10 fi Approximate value

Source concentration 2.83 mg/l Site-specific value based on the most
recent GRO concentration measured at
TMW/SB-23 in August 2003,

Source half-lite <1 years Model adjusted valug

Soluble mass 1 Kg Model adjusted value

N Procie POSEIcwahvBA Rpeapp B Table 4



Shaw Environmental, Inc.
PQS dba SOPUS Products Tax ID No. 76-0200625

TABLE 5
INPUT PARAMETERS FOR BIOSCREEN MODEL
CONSTITUENT OF CONCERN: DRO — HIGHEST CONCENTRATION
Former PQS Etowah Terminal
1015 Barlow Drive
Charleston, West Virginia

PARAMETER VALUE UNIT SOURCE
1. HYDROGEOLOGY
Seepage Velocity 2220 fuyr Calculated using site data
59x 10" | em/sec Based on rising head slug tests conducted at
Hydraulic conductivity | 612 ftiyear site wells in 2004
Site-specific value (November 2003 Additional
Hydraulic gradiant 0.12 i/t Site Characterization Report)
Based on silty clayey sand lithology
Effective Porosity 0.33 unit less | (Reference: Domenico & Schwartz, 1980}
2. DISPERSION
Loangitudinal dispersivity | 4.1 ft Calculated by model based on plume length
Transverse dispersivity | 0.4 ft 10% of Longitudinal dispersivity
Consarvative BIOSCREEN recommended
Vartical disparsivity 0.0 ft value of 1 x 10™ ft
Estimated plume length | 50 ft Based on 2003 concentration distribution
3. ADSORPTION
Retardation factor 33.0 unit less | Two times the retardation factor for GRO
Soil bulk density 1.62 ka/l VLEACH recommended value
Partition coefficient s5x10™ Likg Reference: Guidelines for TPH Fractionation
(Koc) at Leaking Underground Storage Tank Sites,
Ltah Departmant of Environmental Quality,
Final Draft, July 2001
Fraction of organic
carbon 0.001 unit less | BIOSCREEN recommended value
4. BIODEGRADATION
Heterence: Guidelines for assessing and
managing petroleum hydrocarbon
Half Life 7 years contaminated sites in New Zealand, Appendix
4E, June 1999
5. GENERAL
Distances to western site boundary (Elk River)
along direction of flow measured from highest
onsite DARO source in groundwater {TMW/SB-
23) and source near river (TMW/SB-12),
Modeled area length 100, 30 ft respectively,
Modeled area width 300 it Based on site conditions
6. SOURCE DATA
Source thickness 10 it Approximale valug
Sourca concentration 30.0, 21.0 | ma/L Site-specific values based on the most recent
DRO concentration measurad at TMW/SB-23
and TMW/SB-12 in August 2003,
Source hall-life 50 years Model adjusted value
RO00Q, Model adjusted values for sources at
Soluble mass 1000 Kg | TMW/SB-23 and TMW/SB-12

W Progcia POSElowahFA Rpvdpp B Table &




Shaw Environmental, Inc.
PQS dba SOPUS Products Tax |D No. 76-0200625

TABLE &

INPUT PARAMETERS FOR BIOSCREEN MODEL
CONSTITUENT OF CONCERN: ORO - HIGHEST CONCENTRATION
Former PQS Etowah Terminal
1015 Barlow Drive
Charleston, West Virginia

PARAMETER VALUE UNIT SOURCE
1. HYDROGEOLOGY
Seepage Velocity 222.0 ftiyr Calculated using site data
59x 107 | cm/sec Based on rising head slug tests conducted at
Hydraulic conductivity 612 fi/year site wells in 2004
Site-specific value (November 2003 Additianal
Hydraulic gradient 012 ft/ft Site Characterization Report)
Based on silty clayey sand lithology
Effective Porosity 0.33 unit less | (Reference; Domenico & Schwartz, 1990)
2. DISPERSION
Longitudinal dispersivity | 2.5 fl Calculated by model based on plume length
Transverse dispersivity | 0.2 ft 10% of Longitudinal dispersivity
Conservative BIOSCREEN recommended
Vertical dispersivity 0.0 ft value of 1 x 10™ ft
Estimated plume length | 30 ft Based on 2003 concentration distribution
3. ADSORPTION
Retardation factor 50.0 unit less | Three times the retardation factor for GRO
Soil bulk density 1.62 ko'l VLEACH recommended value
Partition coefficient ax10™ L'kg Reference: Guidelines for TPH Fractionation
{Koc) at Leaking Underground Storage Tank Sites,
Utah Department of Environmental Quality,
Final Draft, July 2001
Fraction of organic
carbon 0,001 unit less | BIODSCREEN recommended value
4. BIODEGRADATION
Reference: Guidelines for assessing and
managing petroleum hydrocarbon
Half Life 10 years contaminated sites in New Zealand, Appandix
4E, June 1999
5. GENERAL
Distance to western site boundary (Elk River)
along direction of flow measured from highest
onsite ORO source in groundwater (TMW/SB-
Modeled area length 30 ft 12), which is only 30 ft up gradient of the river.
Modeled area width B0 it Based on site conditions
6. SOURCE DATA
Source thickness 10 ft Approximate value
Source concentration 10.4 mail Site-specific value based on the most recent
ORO concentration measured at TMW/SB-12
in August 2003,
Source halt-life 10 years Model adjusted value
Model adjusted value for source at TMW/SB-
Soluble mass 100 K 12

N Projcia U5/ Elowab/AA Apl'Apg B Table &




Shaw Environmental, Inc.

PQS dba SOPUS Products Tax ID No, 76-0200625

TABLE 7

INPUT PARAMETERS FOR BIOSCREEN MODEL
CONSTITUENT OF CONCERN: BENZENE - HIGHEST CONCENTRATION
Former PQS Etowah Terminal

1015 Barlow Drive
Charleston, West Virginia
PARAMETER VALUE UNIT SOURCE
1. HYDROGEOLOGY
Seepage Velocity 2:22.0 ftiyr Calculated using site data
59x10° | emfsec Based on rising head slug tests conducted at
Hydraulic conductivity g12 ftiyear site wells in 2004
Site-specific value (November 2003 Additional
Hydraulic gradient 012 it Site Characterization Report)
Based on silty clayey sand lithalogy
Effectiva Porasity 0.33 unit less | (Reference: Domenico & Schwartz, 1990)
2. DISPERSION
Longitudinal dispersivity | 7.1 Calculated by model based on plume length
Transverae dispersivity | 0.7 f 10% of Longitudinal dispersivity
Conservative BIOSCREEN recommended
Vertical dispersivity 0.0 fi value of 1 x 10™ #
Estimated plume length | 100 fl Based on 2003 concentration distribution
3. ADSORPTION A
Retardation factor 1.2 unit less | Model calculated value

Soil bulk density 1.62 kg/l VLEACH recommended value
Partition coefficient 38 Lkg
(Koc) Referance: ASTM E-1739 1895
Fraction of organic
carbon 0.001 unit less | BIOSCREEN recommended value
4. BIODEGRADATION
Half Life 0.5 Year BIOSCHREEN recommended / model adjusted
value
5. GENERAL
Distance to western site boundary (Elk River)
along direction of flow measured from highest
Modeled area length 100 ft ansite benzene source in groundwater
(TMW/5B-23), excluding perched
roundwater.
Modealed area width 60 ft Based on site conditions
6. SOURCE DATA
Source thickness 10 ft Approximate value
Source concentration 0.071 mgiL Site-specific value based on the mast recent
benzene concentration measurad at
TMW/SB-23 and the maximum contribution
from soil lsachate at up gradient soil source
around SB-1 /MW -6 area
Source half-life 1 Wears Model adjusted value
Soluble mass 0.1 Kg Model adjusted value

I Projacta PRE/Elowah/HA AptApg 8 Tabla 7



Shaw Environmental, Inc,
PQS dba SOPUS Products Tax |D No. 76-0200625

TABLE 8
INPUT PARAMETERS FOR BIOSCREEN MODEL
CONSTITUENT OF CONCERN: LEAD - HIGHEST CONCENTRATION
Former PQS Etowah Terminal
1015 Barlow Drive
Charleston, West Virginia

PARAMETER VALUE UNIT SOURCE
1. HYDROGEOLOGY
Seapage Velocity 222.0 ftiyr Calculated using site data
59x 10" |cmfsec | Based on rising head slug tests conducted at
Hydraulic conductivity 612 ft'year site wells in 2004
Site-specific value (November 2003 Additional
Hydraulic gradient 012 fft Site Characterization Heport)
Based on silty clayey sand lithology
Effective Porosity 0.33 unit less | (Reference: Domenico & Schwartz, 1990)
2. DISPERSION
Longitudinal dispersivity | 3.3 it Calculated by model based on plume length
Transvarse dispersivity | 0.3 ft 10% of Longitudinal dispersivity
Conservative BIOSCREEN recommended
Vertical dispersivity 0.0 ft value of 1 x 10 ft
Estimated plume length | 40 ft Distance from source to Elk River
3. ADSORPTION
Hetardation factor 15.7 unit less | Maodel calculated value
Soll bulk density 1.62 ka/L VLEACH recommended value
Partition coefficient 3000 Likg
(Koc) Reference: EPA 402-R-89-0048
Fraction of organic
carban { 0.001 unit less | BIOSCREEN recommended value
4. BIODEGRADATION
Half Life | 0.0 | Year | No biodegradation
5. GENERAL
) Distance to westemn site boundary (Elk River)
Modeled area length 30 f along direction of flow measured from highast
onsite Lead source in groundwater ([TMW/SE-
16)
Modeled area width 100 ft Based on site conditions
6. SOURCE DATA
Source thickness 10 ft Approximate value
Source concentration 0.05 mg/L Site-specific value based on the most recent
Lead concentration measured at TMW/SB-16
Source hali-life 10 years Modal adjusted value
Soluble mass 1 Kg Madel adjusted value

I Projects POSEIwanFA ApliApp B Table A



Shaw Environmental, Inc.
PQS dba SOPUS Products Tax ID No. 76-0200625

TABLE 9
INPUT PARAMETERS FOR BIOSCREEN MODEL
CONSTITUENT OF CONCERN: DIBENZ(A,H)ANTHRACENE - HIGHEST CONCENTRATION
Former PQS Etowah Terminal
1015 Barlow Drive
Charleston, West Virginia

PARAMETER VALUE UNIT SOURCE
1. HYDROGEOLOGY
Seepage Velocity | 222.0 fiiyr Calculated using site data
59x10
Hydraulic y cmisec | Based on rising head slug tests conducted at site wells
conductivity B12 Riyear in 2004
Hydraulic Site-specific value (November 2003 Additional Site
__gradient 0.12 ftft Characterization Report)
Based on silty clayey sand lithology (Reference:
Eifective Porosity | 0.33 unit less | Domenico & Schwartz, 1990}
2. DISPERSION
Longitudinal
dispersivity 3.3 ft Calculated by model based on plume length
Transverse
dispersivity 0.3 ft 10% of Longitudinal dispersivity
Vertical Conservative BIDSCREEN recommended value of 1 x
dispersivity 0.0 it 10™ #
Estimated plume
length 30 ft Distance from source to Elk River
3. ADSORPTION
Retardation factor | 8788 unit less | Model calculated value
Soll bulk density | 1.62 kg/l VLEACH recommended value
Partition 1.79x L'kg Reference: Montana Department of Environmental
coefficient (Koc) 10° Quality, Remediation Division, 2003. Risk Based
Corrective Action Guidance, Appendix D, Table 3,
hittp:/fwww, ate.mt.us/re MewRBBCA11-
2003/Apply 3.pd
Fraction of
organic carbon 0.001 unit less | BIOSCREEN recommended value
4, BIODEGRADATION
Half Lite | 3.6 | Year | Average half life (Reference: Howard et al., 1891)
5, GENERAL
Madeled area
length B0 ft Distance to western site boundary (Elk River) along
direction of flow measured from highest onsite source
in groundwater (MW -B)
Modeled area
widlth G0 i Based on site conditions
6. SOURCE DATA
Source thickness | 10 ft Approximate value
Source 0.13 mgy/L Site-specific value based on the most recent Lead
concentration concentration measured at MW-8
Source hall-life 4 years Maodel adjusted value
Soluble mass 0.5 Kg Maodel adjusted valua
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Shaw Environmental, Inc.
PQS dba SOPUS Products Tax ID No. 76-0200625

APPENDIX C

AMBIENT AIR MODELING & RISK CALCULATIONS



Shaw Environmental, Inc.
PQS dba SOPUS Products Tax ID No. 76-0200625

APPENDIX C

ON-SITE COMMERCIAL WORKER
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Shaw Environmental, Inc.
PQS dba SOPUS Products Tax ID No. 76-0200625

APPENDIX C

ON-SITE CONSTRUCTION WORKER
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Shaw Environmental, Inc.
PQS dba SOPUS Products Tax ID No. 76-0200625

APPENDIX D

CHECKLIST TO DETERMINE THE APPLICABLE
ECOLOGICAL STANDARD



APPENDIX C-2: CHECKLIST TO DETERMINE THE APPLICABLE ECOLOGICAL

STANDARD

This checklist is cross referenced to 60CSR3, the Voluntary Remediation and Redevelopment
Rule (the Rule). This checklist is based on Section 9.5 - Ecological — De Minimis Screening
Evaluation (cited as 60-3-9.5), The specific references are to subsections of this section of the

Rule.

Step 1. Determine Whether a De Minimis Ecological Screening Evaluation is Appropriate

1.1

1.4

for Your Site
See 60-3.9.5.a.1

Check “yes" or “no™ to each of the following questions:

Has there been a release to the environment at or from the site?

v yes no unknown

—

If the answer to 1.1 1s “no”, then no further ecological evaluation is required. File
this completed form with the Final Report for the site. If the answer to 1.1 is
“yes" or “unknown", proceed to Step 1.2,

Has the entire site been developed (e.g., predominantly covered by buildings,
pavement, etc,)?
v yes no

If “yes”, go to 1.6. If "no", goto 1.3.

Are there any undeveloped areas on or adjacent to the site (¢.g., areas that are not
under intensive landscape or agricultural control)?

— Yes __no

If the answer to 1.3 is “no” then no further ecological evaluation of terrestrial
habitat is required. Continue with Step 1.4,

Are there any potential wetlands (including vernal pools) on or adjacent to the site?

— YEB ___nho

If the answer to 1.4 is “no", then no further ecological evaluation of wetland
habitats is required, Continue with Step 1.5.

C2-1



1.5

1.6

1.7

Are there any surface water bodies (i.e,, lotic or lentic habitat) on or adjacent to the
site?

___ yes no

If the answer to 1.5 1s "no”, then no further ecological evaluation of lotic and
lentic aquatic habitat is required. Continue with Step. 1.6

Are there any terrestrial, wetland, or aquatic habitats off-site, but situated
downstream, downwind, or downgradient from the site that may be affected by site-
related stressors?

_{_ yes ___ ho

Are there any project land uses for the site that would result in undeveloped areas,
wetland habitat, lotic habitat, or lentic habitat?

___ Yes _{ no

If the answers to 1.3 through 1.7 are “no”, then no further ecological evaluation is
required, File this completed form with the Final Report of the site. If a question
was answered “yes”, then go to Step 2 because a complete exposure pathway may
exist for potential ecological receptors of concern.

Step 2. Identify any Readily Apparent Harm or Exceedances of Surface Water Quality

2.1

22

Standards.

See 60-3-2-2.44 and 60-3-9.5.a.5

Have there been any incidents where harm to wildlife attributable to contaminants
originating from the site has been readily apparent?

— yes Voo

If the answer to 2,1 is “yes"”, go to 2.2, if "no”, go to Step 2.3.

Has the cause of such harm been eliminated?
— YEsB - ho

If the answer to 2.2 is “yes", briefly describe the action taken and continue with
this checklist.
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If “no”, the applicant can proceed directly to the remedy evaluation or altemately
proceed with a determination of a Uniform or Site Specific Ecological Standard,
as described in the guidance manual prior to implementation of the remedy.

Is the site contributing to exceedances of Surface Water Quality Standards
established for the protection of aquatic life (see 46 CSR1)?

E— _‘£ no

If the answer to 2.3 is “yes"”, the applicant can proceed directly to the remedy
evaluation or, alternately, proceed with a determination of a Uniform or Site
Specific Ecological Standard, as described in the guwidance manual prior to
implementation of the remedy.

If “no”, go to Step 3.

Step 3. Identification of Contamination Associated with Ecological Habitats

3.1

32

33

See 60-3-9.5.a.2 and 60-3-9.5.a.3

Have the environmental media (e.g., soil, surface water, sediment, biota) associated
with the ecological habitat(s) identified in 1.3 through 1.6 been sampled and
analyzed with regard to potential site-related contaminants of concern?

_V_’ yes no

If the answer to 3.1 is “'yes”, proceed to 3.2; if “no”, proceed to Step 4.
Have any site-related contaminants been detected above natural background
concentrations in environmental media collected from terrestrial habitat?

___yes _v"__ no ___ not applicable (no terrestrial)

Have any site-related contaminants been detected above natural background
concentrations in environmental media collected from wetland or agquatic habitats
(lotic or lentic habitats)?

. yes ‘/ no ___not applicable (no wetland/aquatic habitat)

If the answer to 3.3 15 “'yes", go to 3.4. If the answer is “no”, go to 3.6.
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3.5

3.6

Are site related contaminants presenting an ecological risk over and above “local”
condition?

____ yes no

—

If the answer to 3.4 is “yes", go to Step 4. If the answer is *'no”, go to 3.5.

Have site-related releases of contaminants been stopped?

___ yes no

If the answer to 3.5 15 “yes", go to 3.6. If the answer is “no”, go to Step 4.

Are site-related contaminants currently migrating to aquatic habitat (e.g., lotic,
lentic, or wetland habitat)?

__ yes v no __not applicable {no aquatic habitat)

If the answers to 3.2, 3.3, and 3.6 are “no" or “not applicable”, no further
ecological evaluation is required, File this completed form with the Final Report
for the site, If the answers to 3.2, 3.3, or 3.6 are “yes", proceed to Step 4 because
a complete exposure pathway may exist.

Step 4. Characterize the Potential Ecological Habitat

4.1

4.2

See 60-3-9.5.a4

Describe the general land use in the immediate vicinity of the site.

_ Urban —Industnal / Commercial
__ Rural / Agricultural _ Rural / Undeveloped
Residential ~ Other (Describe)

For all affected areas that fulfill the descriptions in Questions 1.3 through 1.6,
answer the following and provide a site map identifying the potential ecological
habitat.

4.2.1 Outline the following characteristics for potential terrestrial habitats,
Location:
Contiguous area:
Gieneral topography:
Predominant vegetation species:
Primary soil type:
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4.2.2 Outline the following characteristics for potential wetland habitats (e.g., vernal

4.2.3

424

pools, marshes, etc.
Location;
Contiguous area:

General topography:
Predominant vegetation species:
Primary soil type:

Outline the following characteristics for potential lotic habitats (e.g., flowing
water habitat such as rivers and streams).

Location:
Typical width and depth:
Typical Aow rate:
Typical gradient (m/km):
Type of river / creek bottom:
Types of aquatic vegetation present:
Topography of the riparian zone:
Predominant riparian vegetation:
Human utilization of the river / creek and riparian zone:
Local conditions:

Outline the following charactenstics for potential lentic habitats (e.g., standing
water habitats such as lakes and ponds).

Location: o e

Is the pond / lake natural or man-made:
Area of the pond / lake:
Typical and maximum depth:
Brief description of sources and drainage:
Predominant aquatic vegetation:
Topography of the littoral zone:
Predominant vegetation in littoral zone:
Human utilization of the pond / lake and shoreline:
Local conditions:

Indicate if the site contains or is adjacent to any of the following types of valued
terrestrial habitats:

NEENEREEN

Area designated as a National Preserve

Federal land designated for protection of natural ecosystems

National or State wildlife refuge

Designated Federal wilderness area or administratively proposed wilderness area
Federal or State land designated for wildlife or game management

Nationa | or State park

National or State forest

State designated natural area

Climax community (e.g., old growth forest)

Area utilized for breeding by large or dense aggregations of wildlife
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4.5

4.6

Area important to the maintenance of unique biotic communities (e.g., area with a
high proportion of endemic species

Cnitical habitat for federally designated threatened or endangered species

Habitat known to be used or potentially used by Federal or State designated
threatened or endangered species

Habitat needed for feeding, breeding, nesting, cover, or wintering habitat for
migratory birds

|

Indicate if the site contains or is adjacent to any of the following types of valued
wetlands:

Area important to the maintenance of unique biotic communities (e.g., area with a
high proportion of endemic species)

Area utilized for breeding by large or dense aggregations of wildlife

Feeding, breeding, nesting, cover, or wintering habitat for migratory waterfow! or
other aguatic birds

Spawning or nursery areas critical to the maintenance of fish / shellfish species
Critical habitat for Federaldesignated threatened or endangered species

Habitat known to be used or potentially used by Federal or State designated
threatened or endangered species.

——

—
——

Indicate if the site is within or adjacent to any of the following valuwed aquatic
habitats:

Area important to the maintenance of unigque biotic communities {e.g., area with a
high proportion of endemic species

Critical areas identified under the Clean Lakes Program

National river reach designated as recreational

Federal or State designated scenic or wild river

Federal or State fish hatchery

Trout-stocked streams or wild trout streams with verified trout production

Habitat needed for feeding, breeding, nesting, cover, or wintering habitat for
migratory waterfow! or other aguatic birds

Spawning or nursery areas critical to the maintenance of fish / shellfish species
Critical habitat for Federal designated threatened or endangered species

Habitat known to be used or potentially used by Federal or State designated
threatened or endangered species

Have valued terrestrial, wetland, or aquatic habitats been identified within or
adjacent to the site?

yes no

— ——

(A list of agencies that can provide information that should assist in making a
determination of whether the site is located within or adjacent to the arcas listed in
4.3, 4.4, and 4.5 is provided at end of Section C2)

After comp leting 4.6, proceed to Step 5,
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Step 5.

5.1

Identify any Potential Ecological Receptors of Concern
See 60-3-2.2.14 and 60-3-9.5.a.4
Threatened and Endangered Species

Were any potential habitats within or adjacent to the site identified as critical
habitat for Federally designated threatened or endangered species listed in 50 CFS
1795 or 17.96, or areas known to be used by Federal or State designated
threatened or endangered species?

—_ Yes .. no
If “yes", indicate which species:

Mammals:

Gray bat (Myotis grisescens)

Indiana bat (Myetis sodalis)

Virginia big-eared bat (Corynorhinus towsendii virginianus)
Virginia northern flying squirrel (Glaucomys sabrinus fuscus)
Eastern cougar (Felis concolor couguar)

NEEN

Birds:

—

Bald eagle (Haltaeetus leucocephalus)

Amphibians:
Cheat Mountain salamander (Plethodon nettingt)

—

Snails:
Flat-spired three-toothed land snail (Triodopsis platysayoides)

Pink mucket pearlymussel (Lampsilis abrupta)

Tuberculed blossom peatlymussel (Epioblasma torulosa torulosa)
James spinymussel (Pleurobema collina)

Fanshell (Cyprogenia stegaria)

Clubshell (Pleurobema clava)

Northern riffleshell (Epioblasma torulosa rangiana)

Flowering Plants:

Shale barren rock cress (Arabis perstellata)
Harperella (Prilimnium nodosum)

Northeastern bulrush (Scirpus ancistrochaetus)
Virginia spiraea (Spiraea virginiana)
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5.2

Running buffalo clover (Trifolium stoloniferum)
Small whorled pogonia (Isetria medeoloides)

(The above list contains those federally designated threatened and endangered
species that are indigenous to West Virginia. They will be revised as necessary to
reflect changes to a species federal designation (e.g., addition or emoval of a
species from the list of federally designated species). The West Virginia Division
of Natural Resources, Wildlife Resources Section should be consulted to ensure
the above list is current. Note that West Virginia has not established a list of State
designated threatened or endangered species. If such a list is established, the
Federal designated species list will be revised to include State designated
threatened and endangered species.)

Local populations that provide important natural or economic resources, functions,

and values

Were any valued terrestrial, wetland or aquatic habitats listed in 43, 4.4, or 4.5
identified within or adjacent to the site?

yes 1o

{The valued terresinal, wetland, and aquatic habitats listed in 4.3, 4.4, and 4.5
may potentially contain local populations that provide important natural or
economic resources, functions, and values)

If 5.1 and 5.2 are answered “no” and surface water bodies are shown to be in
compliance with Appendix J. the ecological evaluation 18 complete and the site
has passed the De Minimis Ecological Screening Evaluation. File this completed
form with the Final Report for the site,

If either 5.1 or 5.2 are answered “yes", the site does not pass the De Minimis
ecological risk screening since a complete exposure pathway may exist for
potential ecological receptors of concem. Further evaluation of the site is
required using either the Uniform Ecological Standard or the Site-specific
Ecological Standard, See Guidance Manual, Section 4.
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AGENCIES

West Virginia Division of Natural Resources
Main Office

State Capitol Complex, Building 3

1900 Kanawha Boulevard

Charleston, West Virginia 25305

(304) 558-2754

http://'www .dnr. state. wv.us/default. htm

West Virginia Division of Natural Resources
Wildlife Resources Section

PO Box 67

Elkins, West Virginia 26241

{304) 637-0245

http://www dnr.state. wv us/wvwildlife/default htm

West Virginia Division of Forestry
1900 Kanawha Boulevard East
Charleston, West Virginia 25303
(304) 558-2788

US Fish and Wildlife Service

West Virgima Ecological Services Field Office
Elkins Shopping Plaza

PO Box 1278

Elkins, West Virginia 26241

(304) 636-6586
http://northeast. fws gov/wv.htm

US Department of Agriculture

Natural Resource and Conservation Service
75 Night Street -- Room 301
Morgantown, WV 26505

(304) 291-4153
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Shaw Environmental, Inc.
PQS dba SOPUS Products Tax ID No. 76-0200625

APPENDIX E

DETERMINATION OF SITE-SPECIFIC DILUTION
FACTOR



Appendix E
Determination of Site-Specific Dilution Factor
Former PQS Etowah Terminal

Lead concentrations were defected above the West Virginia groundwater De Minimis levels in
groundwater samples collected from TMW/SB-16 (located along the western property boundary
downgradient from the diked AST areas) and TMW/SB-17 (along the western praoperty boundary
downgradient from the former pump house and ASTs), The two sampling locations are approximately 60
feet apart, Lead concentrations were not documented above the referenced De Minimis levels in any
other groundwater samples. Therefore, it is assumed that a 120 feet wide section of the saturated
groundwater unit in vicinity of TMW/SB-16 and TMW/SB-17 had groundwater lead concentralions above
Ihe referenced De Minimis level. Groundwater flowing through this section discharges to the Elk River
where it is diluted with the Elk River flow. The volume of groundwater discharging from this section to the
Elk River was calculated as following.

Qow=KxixLXb

where:

Qgw = Volume of groundwater with Lead exceedences discharging from the Site
1o the Elk River;

K= Hydraulic conductivity of the saturated media (1.67 f/day from slug tests)

i= Hydraulic gradient (0.18 ft/ft in vicinity of TMW/SB-and TMW/SB-17)

L= Width of the aquifer section through which groundwater with lead
exceedences discharges

h= saturated thickness { 40 ft; approximated from geclogical cross-section)

Cgw = 1445 cubic ft /day = 7.5 gallons/min = 0.017 cubic feet per second
The dilution factor is then calculated by the following equation:
D = Qsw / Qgw
where:

D = Dilution Factor,

Qsw = Volume of surface water in the Elk River, and

Qgw = Volume of groundwater with Lead exceedences discharging from the Site

to the Elk River.

The 7Q10 stalistic is calculated for streams and rivers to describe low flow conditions of the water body.

However, based on personal communication (USGS, October 12, 2004), 7Q10 data is not available for
the Elk River because the surface water flow is regulated by the dam on the Elk River at Sutton Lake in



Sutton, West Virginia. According to the USGS, minimum flow from the dam is 75 cubic feet per second.
Since the Former Etowah Terminal is approximately 70 miles downstream from Sutton Lake, the use of
this minimum flow rate is considered conservative, Using this flow as the flow for the Elk River the

following dilution factor is calculated:
D= 75cfs/0.017cfs = 4,411 =4,000.
The above dilution factor assumes instantaneous mixing of the lead plume in the Elk River. To account

for the potential that mixing of the plume is not instantaneous, one-tenth (or 400) of the dilution factor will
be used for risk assessment purposes as a conservative approximation of the site-specific dilution factor.
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