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EXECUTIVE SUMMARY

The former Ashville Oil Company is located at 295 North Long Street in the village of
Ashville in Pickaway County. The Ashvilie Oil Company was last operated as an
automotive service station and bulk fuel oil distributor by the late Lewis Berry. The site
was operated as a service station from 1928 fo 1991and had five underground storage
tanks (USTs) including three gasoline USTs, one diesel UST and one kerosene UST and
four fuel oil aboveground storage tanks (ASTs) when it closed.

In December, 1990, a release was reported to the Ohio Department of Commerce, State
Fire Marshal, Bureau of Underground Storage Tank Regulation (BUSTR), which has
regulatory authority over petroleum USTs. The USTs and ASTs were removed from the
site in 1993. Subsurface contamination related to operation of the USTs remained in the
subsurface according to the tank closure report submitted to BUSTR. Site investigation
and corrective action activities were initiated by the Berry estate but were not completed
due to lack of funds.

Following the death of Mr. Berry, the site underwent several property transfers and the
service station building was extensively remodeled. The site is currently occupied by a
single story slab-on-grade building operating as the Laugh and Learn Daycare.

In 2005, BUSTR, after consultation with the Ohio Department of Job and Family Services
(ODJFS), which has regulatory authority over day care centers, requested Ohio EPA's
assistance with a field investigation. The Ohio EPA, Division of Emergency and
Remedial Response, Site Investigation Field Unit (SIFU) conducted field investigation
activities at the site on March 28-29, 2006, May 27-28, 2006 and January 19-20, 2007.

On March 28-28, 2006, 15 soil samples and four ground water samples were collected
with Ohio EPA’s Geoprobe® drilling rig. Ground water samples were also collected from
two existing ground water monitoring wells. Results of the sampling detected the
presence of soil and ground water contamination at the site at concentrations indicating
the potential for vapor intrusion to indoor air. One existing monitoring well contained
approximately 2.8 feet of residual gasoline floating on the ground water surface.

On May 27-28, 2006, fwo sub-siab soil gas samples, two indoor air samples and two
outdoor ambient air sampies were collected at the site. Resulis of the sub-slab sampling
indicated substantial concentrations of petroleum-related contaminanis in the soil gas
beneath the slab. Indoor air sampling results yielded detections of benzene just below
acceptable levels and naphthalene above acceptable levels, although the naphthalene
detections may have been atiributable to use of a consumer product inside the day care
center.

A sub-slab vapor mitigation system was installed at the site on June 29, 2006 by the
owners of the day care center to provide ventilation beneath the building to prevent the
accumuliation of sub-siab soil gas that could potentially migrate into the building interior.
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On January 19 -20, 2007, soil gas, indoor air and outdoor air sampling were conducted
to determine site conditions foliowing the installation of the vapor mitigation system. The
samples were collected in the same locations as the May 2006 samples. The indoor air
sample results were found to be within acceptable levels. The soil gas sample resuits
displayed a marked reduction in soil gas constituent concenirations beneath the building
slab indicating the effectiveness of the vapor mitigation system.

Based on the sub-slab soil gas and indoor air sample results from before and after
instaliation of the vapor mitigation system, Ohio EPA recommends the continued
operation of the system with annual evaluations of the mechanical system operation and
periodic collection of sub-slab soil gas and indoor air samples every three to five years.

1.0. INTRODUCTION

In 2005, after discussion with ODJFS, BUSTR requested the assistance of Ohio EPA to
determine if subsurface contamination from the operation of the former USTs remained
on site at concentrations potentially detrimental to human health and the environment
and to fulfill requirements to potentially allow BUSTR site closure. The Ohio Department
of Health and the Pickaway County General Health District were also notified of the site
and participated in meetings regarding the site.

The primary purpose of the field investigation was to evaluate the potential for a
complete vapor intrusion pathway from subsurface contamination from the former
leaking USTs to indoor air in the day care center. The sampling approach was designed
to be consistent with the Ohio EPA Technical Decision Compendium (TDC) document
Methodology for Vapor Intrusion Assessment and the U.S. EPA OSWER Draft Guidance
for Evaluating the Vapor Infrusion to Indoor Air Pathway from Groundwater and Soils
{Subsurface Vapor Intrusion Guidance) referenced therein.

Soil and groundwater samples were collected at the site on March 28-29, 2006 to
determine if petroleum compounds remained in the subsurface at concentrations that
could potentially migrate to indoor air. Based on the results of the soil and ground water
sampling, sub-siab soil gas and indoor air samples were collected on May 27-28, 2006.
The owners of the day care center subsequently installed a sub-slab vapor mitigation
system on June 29, 2006. Sub-slab soil gas and indoor air samples were collected
again on January 18-20, 2007 to determine site conditions following instaliation and
operation of the vapor mitigation system.

This report presents the methods, results and conclusions of the field investigation.



2.0 BACKGRCUND
2.1. Site Location

The former Ashville Oil Company (Project ID # 165-002354-001) is located at 295 North
Long Street in Cromley's Addition in the village of Ashville, Pickaway County, Ohio
(Figure 1). The site latitude and longitude are N 398° 43' 12" and W 82° 57" 117,
respectively. The site originally consisted of three lots, 30, 31 and 32, in the Cromley’s
Addition subdivision. The service station and bulk fuel cil ASTs originally occupied Lots
30 and 31, the southern and central lots, respectively and is the subject of this field
investigation. The former service station is an extensively remodeled single story slab-
on-grade building currently operating as the Laugh and Learn Daycare. The northern lot,
Lot 32, with an address of 305 North Long Street, is occupied by a two-story house and
is currently a private residence under separate ownership. The majority of operations
related to the former Ashville Gil Company appear to have been located on Lots 30 and
31. The former site features are displayed on Figure 2. The surrounding land use is
primarily residential and commercial and is served by municipal water and sewer service.

2.2. Site History

The Ashville Oil Company was a former automotive service station and bulk fuel oil
distributor last operated by the late Lewis Berry. According to a Phase | and Il site
assessment report prepared by GTR Environmental Technologies {(GTR) in November
1991, the site was operated as a service station from 1928 until June 1991. The service
station burned down and was rebuilt in 1956 at which time four 20,000 gallon fuel oil
ASTs were installed on the rear of the site. At the time of the service station’s closure in
1991, there were five USTs on the site including two 6000 gallon gasoline USTs, one
10,000 galion gasoline UST, one 10,000 gallon diesel UST and one 2000 gallon
kerosene UST.

Ohio EPA has responded to several complaints related to the site from the 1970s
through 2006. According to Chio EPA emergency response personnel, housekeeping
behind the buiiding was poor with used auto parts, batteries, drums, old automobiles and
surface oil staining observed. BUSTR has also responded to several complaints at the
site and at neighboring residences believed to be related to the site.

According to BUSTR records, BUSTR was contacted by the village of Ashville on
December 19, 1990, regarding the presence of fumes in the basements of homes on
Station Street south of the site. A field investigation was conducted by BUSTR, which
yielded detections of combustible vapor and strong petroleum odors in soils surrounding
a fire hydrant in front of the site. The site was entered as a BUSTR reported release on
December 20, 1990,



GTR conducted a Phase | and 1I site assessment of the site for the Berry estate in
November 1991. Soil samples collected as part of the investigation detected the
presence of petroleum contamination around the UST cavities (GTR, 1991).

In March 1992, BUSTR investigated a complaint regarding the presence of gasoline in a
nearby sanitary sewer and fuel oil or diesel fuel in a storm sewer. BUSTR requested the
assistance of Ohio EPA in investigating the fuel in the storm sewer. At the request of
Ohio EPA, a temporary oil water separator was installed in April 1992 onto a five-inch
diameter clay tile that exits at the southwest corner of the site in the vicinity of the ASTs.
The source of the fuel appeared to be related to underground sources at the site and not
to aboveground spillage, however. Further investigation of the site was referred to
BUSTR. The current status of the oil water separator is not known.

In September 1993, the five USTs along with the four fuel oil ASTs were removed from
the site. Approximately 500 cubic yards of petroleum-contaminated soil was excavated
during the tank removal activities but remained on site until approximately 1998 due to
lack of funds in the Berry estate. Confirmation samples collected from a tank cavity
indicated soil and ground water contamination remained on site above BUSTR action
levels (Catz Enterprises, 1993). According to BUSTR files, BUSTR required a site
investigation, which was initiated by the estate but was never completed due to lack of
funds.

During 1998, Ohio EPA emergency response personnel responded to a complaint from
the village of Ashville that several drums were located at the site. The drums were
determined to contain investigation-derived waste and other wastes inciuding containers
of paints and lubricants possibly left over from the operation of the service station. The
drums were staged inside the service station building prior to their eventual removal.

The site has had several owners since 1999 when it was last owned by the Berry estate.
The site was purchased by DB Development in 1999 and was extensively remodeled
and occupied in 2000 as an electrical contractor’s office. The site was subsequently sold
to Timothy and Nancy Cox who remodeled the building into a children's day care facility
in October 2002 and began operation in 2003. The site is presently operating as the
Laugh and Learn Daycare by Mrs. Cox.

The field investigation described in this report was conducted in 2006 and 2007. On June
29, 20086, a sub-siab vapor mitigation system was installed at the site by the site owners.
At this time, the site has not been issued a No Further Action (NFA) determination by
BUSTR.

in September 2006, Ohio EPA responded to a complaint at 305 Long Street, the house
immediately north of the day care center, regarding gasoline odors in the basement of
the residence. The complaint was investigated by Ohio EPA and referred to BUSTR.



On June 18, 2007, the Ohio Department of Health, under a cooperative agreement with
the U.S. Agency for Toxic Substances and Disease Registry, issued a Health
Consultation report for the site. The report concluded that, following installation and
operation of the vapor mitigation system, the site poses no public heaith hazard and the
contamination beneath the building slab has been successfully addressed. The report
also concurred with recommendations that annual evaluations of the vapor mitigation
system and periodic sampling of indoor air and sub-slab soil gas should be conducted.

2.3. Geology and Hydrogeology

The site is focated in the village of Ashville in northeastern Pickaway County in the Tiil
Plains Section of the Central Lowland Physiographic Province (Brockman, 1998). The
site is located approximately three miles east of the Scioto River and approximately one
half mile north of Walnut Creek, a tributary of the Scioto River.

The site topography is relatively flat with an elevation of approximately 710 feet above
mean sea level. Soils mapped in the vicinity of the site are primarily Crosby silt loam with
0-2 percent slopes, a level, somewhat poorly drained soil. (U.S.D.A. 1980)

Surficial deposits mapped in the vicinity of the site include Wisconsinan Age ground
moraine deposits in the uplands and outwash in the Scioto River and Walnut Creek
valleys. Bedrock underlying the glacial deposits is mapped as the Devonian Age Ohio
Shale.

The village of Ashville has a municipal wellfieid with three pumping wells located
approximately 2200 feet east of the site. A second, future wellfield with three additional
wells is being developed approximately 3400 feet southeast of the site along Walnut
Creek (Kinder Environmental Services, 2004). Well logs from the village municipal wells
record approximately 20 feet of clay and silt overlying sand, gravel and silt with some
interbedded clays. The wells were completed to depths of up to 150 feet below ground
surface. Bedrock was not encountered in the municipal wells.

3.0. FIELD INVESTIGATION METHODS
3.1 Soil and Ground Water Sampling

Fifteen soil samples and four ground water samples were collected from nine soil boring
locations with Ohio EPA's Geoprobe® drilling rig on March 28 and 28, 2006.
Additionally, ground water samples and one light non-aqueous phase liquid (free product
gasoline) sample were collected from two existing monitoring wells at the site. The
Geoprobe® boring (SB-01 through SB-09) and existing monitoring well (MW-01 and MW-
02) iocations are displayed on Figure 3.

At each Geoprobe® boring location, a dual tube or continuous core sampler with
dedicated four feet polyacetate liners was used to collect soil samples fo depths up o 32
feet below ground surface (bgs). The soil samples were described and logged on field
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log sheets and screened with a photoionization detector (PID). Soil samples were
collected from each boring for laboratory analysis based on PID reading, visual
observation or stratigraphic position. The soil samples were submitted to Kemron
Environmental Services (Kemron) of Marietta, Ohio for analysis for volatile organic
compounds (VOCs) using U.S. EPA SW 846 Method 8260B, polycyclic aromatic
hydrocarbons (PAHs) using SW846 Method 8270C and total petroleum hydrocarbons
(TPH) using SW-846 Method 8015B (Modified).

Ground water samples, designated with a GW prefix, were collected at four Geoprobe®
boring locations. At these locations a temporary PVC riser with a screened interval was
installed in the borehole. Ground water samples were collected after first purging a
volume of ground water to ensure collection of a representative sample.

Ground water samples were also collected from existing monitoring wells, MW-1 and
MW-2.  Ground water samples were collected from the existing monitoring wells after
first measuring the depth to ground water then purging each well to allow coliection of a
representative sample. In MW-2, a sample of free product gasoline was also collected
prior to purging.

The ground water samples were decanted into clean laboratory-supplied glassware,
preserved as necessary and placed in a cooler with ice. The ground water samples were
submitted to Kemron for analysis for VOCs using SW 846 Method 8260B and PAHs
using SW 846 Method 8270C.

Geoprobe® borings were abandoned upon completion by backfilling the boreholes with
granular bentonite. Temporary well materials were removed prior to abandonment. In
paved areas, the pavement was paiched with asphalt at the ground surface.

3.2 Sub-Slab Soil Gas and Indoor Air Sampling

Based on a review of the soll and ground water sample results and comparison to
screening level values, additional investigation of the site, including sampling of sub-slab
soil gas and indoor air was conducted on May 27-28, 2006. The soil gas and air
sampling locations are displayed on Figure 4.

Two sub-slab soil gas samples were collected during May 2006. The samples were
coliected by drilling through the concrete fioors and instaliing stainless steel fittings and
tubing into the subgrade beneath the fioor slab. The fittings were grouted into place
using a concrete grout. The soil gas samples were collected in stainless steel Summa®
canisters after first purging a volume of air to ensure collection of representative
samples.

Two indoor air samples and two ambient outdoor air samples were also collected with
Summa® canisters. The indoor air samples were collected after first turning off the
building’s heating and ventilation system and locking up the building for approximately 24
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hours to ailow for collection of the samples under worst case conditions. Consumer
products that may have contained VOCs were removed from the building prior to
sampling. The outdoor air samples were collected as background or ambient air
samples. Sub-slab soil gas and air samples were analyzed by the Ohio EPA
Department of Environmental Services (DES) laboratory using U.S EPA Air Toxic
Method TO-14A.

Following review of the sub-slab soil gas and indoor air sample data, a sub-slab vapor
mitigation system was installed at the site on June 29, 2006. On January 19-20, 2007,
another sampling round consisting of two sub-slab soil gas, two indoor air and two
outdoor air samples was collected at the site using the same locations and methods
employed during the May 2006 sampling event and were analyzed by the DES
faboratory. The samples were collected to determine site conditions after installation and
operation of the sub-slab vapor mitigation system.

4.0. FIELD INVESTIGATION RESULTS
4.1 Geologic Characterization

Nine soil borings were completed at depths of 13.5 to 32 feet bgs. The borings
encountered clay or graveily clay with minor sand seams to approximately 21 to 24 feet
bgs in all borings except SB-06 and SB-08, which encountered sand from ground
surface to 8.5 feet bgs and 12 feet bgs, respectively, and may have been located in
backfilled former tank cavities. Below the clay and gravelly clay, gravel and/or sand and
gravel were encountered to the completion depth of the borings. Boring logs were
prepared by SIFU personnel and are included in Attachment 1.

The borings generally encountered relatively dry dense clay soils with saturated
conditions observed only in the minor sand seams. The top of the underlying sand and
gravel encountered in the deeper borings was also unsaturated. Accumulated ground
water was sampled in temporary wells at four of the soil boring locations, SB-02, SB-04,
SB-08 and SB-09. Depth to water and total well depth were measured in the existing
monitoring wells, MW-01 and MW-02, prior to sample collection. The measurements
were taken from the top of casing inside the flush mount well heads. Monitoring Well
MW-01, completed at 29.3 feet, had a measured depth to water of 25.32 feet.
Monitoring Well MW-02, located near a former tank cavity, had a measured total depth of
18.72 feet with a depth to free product of 12.91 feet and measured depth to water
(uncorrected for product thickness) of 15.75 feet.

4.2 Soil Sampling Results

One or more petroleum VOCs including benzene, toluene, ethylbenzene and xylenes
(BTEX) were detected in soil samples from every soil boring except SB-01 and SB-09
located on the northwest side of the property. The highest BTEX concentrations were
detected in samples from the borings along the east and northeast sides of the building
including SB-04, SB-05 and SB-06, located in the approximate location of a former
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gasoline UST cavity and dispenser pumps and from SB-02 at the southeast property
corner.,

PAHs were detected in all soil borings except SB-09 with the highest concentrations
detected in SB-02, SB-03, SB-04 and SB-05 or in relative proximity o the highest BTEX
concentrations on the east side of the property.

TPH in light, middle and heavy distillate ranges was detected in ali the soil borings,
however, the highest detections occurred primarily in SB-04, SB-05 and SB-06 on the
east side of the property.

In addition to petroleum related compounds, low concentrations of chiorinated VOCs
were also detected in soil samples collected at the site. Tetrachloroethene (PCE) was
detected in SB-05 and SB-06 located on the east side of the building. Cis and trans-1, 2-
dichloroethene, 1,2-dichloroethane and vinyl chloride were detected in SB-08 on the
west side of the building. Chlorobenzene was detected in SB-02 in the southeast corner
of the property. The origin of these compounds is not known but may be related to use
of solvents and degreasers at the former service station.

Soil sample results are summarized in Table 1. Complete laboratory analytical reports
are on file at Ohio EPA.

4.3 Ground Water Sampling Results

Monitoring Well MW-02 contained 2.84 feet of free product gasoline floating on the
ground water surface. A sample of the free product was collected as well as a ground
water sample from MW-02. The ground water sample from MW-02 contained high
concentrations of BTEX exceeding BUSTR’s ground water ingestion standards and U.S.
EPA’'s maximum contaminant level (MCL) for drinking water for benzene, toluene,
ethylbenzene, and xylenes. Benzene was detected in the ground water sample at a
concentration of 1890 ug/l exceeding BUSTR’s ground water ingestion standard and the
U.S. EPA MCL for drinking water of 5 ug/l. Naphthalene was also detected above
BUSTR's ground water ingestion level.

In addition to the petroleum-related compounds, cis-1,2-dichloroethene, a chlorinated
VOC, was also detected above its MCL. The origin of this compound, a breakdown
product of a solvent or degreaser, is not known but may be related to usage at the
former service station.

The gasoline product sample from MW-02 also contained high concentrations of BTEX
and naphthalene.

The ground water sample collected from Monitoring Well MW-01 contained low
concentrations of BTEX and PAHs. There were no detections of VOCs or PAHs in GW-
02, GW-04 and GW-09. GW-08 yielded detections of low concentrations of PAHs.



A review of the VOC concentrations in ground water along with the presence of free
product gasoline in close proximity to the building indicated the need for further
investigation including sub-slab soil gas sampling at the site.

Ground water sample results are summarized in Table 2. Complete laboratory analytical
reports are on file at Ohio EPA.

4.4 Sub-Skab Soil Gas Sampling Results

Several petroleum and non-petroleum related VOCs were detected at high
concentrations in the first round of sub-slab samples collected on May 27-28, 2006. The
detected VOCs were compared with U.S. EPA’s OSWER Draft Guidance for Evaluating
the Vapor Infrusion fo Indoor Air Pathway from Groundwater and Soils (Subsurface
Vapor Intrusion Guidance) target concentrations in accordance with TDC document
Methodology for Vapor Intrusion Assessment and Ohio EPA Division of Air Pollution
Control (DAPC) procedures.

Benzene was detected at concentrations up to 6200 parts per billion volume (ppbv)
exceeding its sub-slab screening value of 9.8 ppbv. Hexane, 1,2 4-trimethylbenzene and
n-propylbenzene also exceeded their U.S. EPA target concentration values during the
May 2006 sampling event.

Sub-slab samples collected on January 19, 2007, approximately seven months after
installation of the sub-slab vapor mitigation system, yielded significantly lower VOC
detections with benzene detected at up to 0.43 ppbv and no compounds exceeding their
respective U.S. EPA target concentration values.

Sub-slab soil gas results and target concentrations are summarized in Table 3.
Complete laboratory analytical reports are on file at Ohio EPA. The TDC and Table 2b
of the OSWER guidance are included in Attachment 4. A copy of the complete 2002
OSWER draft guidance is on file at Ohio EPA.

4.5 Indoor and Outdoor Air Sampling Results

Indoor air sampling results were compared to U.S. EPA’s OSWER target concentrations
for all compounds except benzene, which was compared to the more conservative U.S.
EPA Integrated Risk Information System (IRIS) target concentration at the
recommendation of Ohio EPA DAPC. Indoor air sample resuits were also compared to
outdoor air sample results, which were collected to determine ambient or background
concentrations. Indoor air samples collected during May 27-28, 2006, yielded detections
of benzene between 0.23 and 0.38 ppbv, or slightly less than U.S. EPA’s IRIS target
concentration of 0.40 ppbv. Outdoor air samples detected benzene up to 0.19 ppbv.
Naphthalene was detected up to 9.3 ppbv exceeding its target concentration of 0.57
ppbv for indoor air. Naphthalene was detected in the sub-slab gas samples; however,
the concentrations were much lower than the air sample results. The naphthalene
detections in the indoor air samples may have been related to use of a consumer
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product in the day care center. Naphthalene was also detected at 1.2 ppbv in one
outdoor air sample during the May 2006 sampling event.

Indoor air samples collected on January 19, 2007 following installation of the vapor
mitigation system did not yield any VOC detections above target concentrations.
Benzene concentrations ranged from 0.18 to 0.23 ppbv in the indoor air samples
compared to 0.19 to 0.28 ppbv for the cutdoor ambient air samples. Naphthalene was
not detected in any indoor or outdoor air samples during the January 2007 sampling
event.

Indoor and outdoor air sample results and target concentrations are summarized in
Table 4. Complete laboratory analytical reports are on file at Ghio EPA.

5.0. CONCLUSIONS

Ohio EPA’s assistance was requested by BUSTR to conduct a field investigation at the
former Ashville Oil site. The results of the field investigation determined that soil and
ground water contamination resulting from the operation of the petroleum USTs remain
on the site in concentrations exceeding BUSTR'’s site closure requirements. A sub-slab
vapor mitigation system was instalied beneath the existing building by the day care
center owners to prevent potentiai vapor intrusion into the building. Resuits of sub-siab
soll gas sampling have shown a marked decrease in soil gas concentrations beneath the
building slab indicating the effectiveness of the system.

6.0. RECOMMENDATIONS

Ohio EPA recommends that the system continue in operation, that annual maintenance
evaluations are conducted, and that soil gas and indoor air sampling are conducted
periodically (every three to five years) to verify the efficacy of the system. Additionally,
reassessment may be necessary if site conditions change such as the floor slab cracking
or becoming otherwise compromised.
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Tabie 1 1of7
Ashville il Co.
Soil Sample Resuits
Sample Number SB-C1B SB-02A SB-02B
Date 3/28/20086 3/28/2008 3/28/2008
Time 13:30 13:50 14:30
Units uglkyg uglkg ugrkg
Parameter (8260) Resalk | Q|Diluion] Result | Q|Diluion | Result | G Diution ] Result | G|Diction | Result | Q]Dilution
1.2, 4-Trimethylbenzene 113000] | 50 17400C 1000
1,3,5-Trimethylbenzene 9380 50 912¢{ J[ 100G
Acetone 6.72| J 1 154} J 1 2161 J 1
Benzene 783 J[ 50 0.698; J 1 0.7658 J 1
Carbon disulfide 1.214 4 1 1.491 J 1
Chiorobenzene 218/ J| 50
Ethylbenzeng 31100; | 53 30700 1000
isopropylbenzene 7980 50 7160] 4| 1000
Methylene chloride 3t 1 25914 1
Naphthalene 28800 | 50 25800 1000
Teluens 125| E 1 1.59| E 1
m-,p-Xylene 20450 50 19300 1000
n-Butyibenzene 15400 50 12100{ 4| 1000
n-Propylbenzene 32000 | &0 28900 1000
p-Isopropyltoluene 2620 50 2040( J| 1000
sec-Butyibenzene 4720 50 37201 41 1000
tert-Butylbenzene 87.11 J 50

Parameater {8270C) Resull |QDilution] Result | Q|Dilution| Resull ] @|Dilution] Result | Q Diution] Result | G|Dilution
1-Methylnaphthalene 372 1 422 10
2-Methylnaphthalene 487 J 1 600| | 1 745 10 19.1 1
Acenaphthene 12.1 1

Acenaphthyiene 5.141 J 1

Anthracene 12.7 1

Benzo{ajanthracene 7.G7 1 16.4 1 7.02 1
Benzo{a)pyrene 13.6 1

Benzo{b¥flucranthene 17.9 1

Benzo{g.h,i)perylene 5.85 1 9.22 1 12.5 1
Benzo{k)fiuoranthene 7.13 1

Chrysene 6.5 1 18.6 1 10.6 1
Fluoranthene 45 1 49.9] J 10

Fluorene 17.9 1

Indeno{1,2,3-cd)pyrens 7.02 1

Naphthaiene 3.54| J 1 931] | 1 2540 10 443 1
Phenanthrene 10.3 53 1 57.51 4 10 12.6 1
Pyrene 10 41.8 1 45,51 4 10 14.3 1

Parameter (801 5§)

Result | G |DilEion

Result | Q|Dilution| Result | QiDilution

Result | Q[DBilution| Result | Q{Dilution

PHC C10-C20 1700C 1 32000 1 23000 1
PHC C20-C34 100008 1 34000 1 120600 1
Carbon Range {C6-C12) 545000 50

Parameter (DD2216-00)

Result | Q|Dilution

Result | Q[Dilution| Result | Q|Dilution

Result | Q|Dition ] Result | @ |Diution

Percent Sclids

93.3

&4

92.7

Qualifers {Q)

J = The analyte was positively identified, but the quantation was below the reporting fimit.
| = Semiquantative resuit (out of instrument calibration range)
E = Estimated conceniration due o sample matrix interference




Table 1

Ashville Oil Co.
Soil Sample Results
Sampie Number SB-03A S5B-03B
Date 3/29/2006 3/28/2006
Time 9:35 10:30
Units ug/kg ug/kg
Parameter (8260) Result | @|Dilution] Result | Q|Dilution] Result ] Q|Dilution | Result | Q |Diluton
1,2.4-Trimethyibenzene 11000 50
Acetone 286{J 1 28i d 1
Benzene 95.31 J 50
Ethylbenzene 3851 J 50
isopropylhenzene 1550 50
Naphthaiene 4380 50
n-Butylbenzene 3400 5C
n-Propylbenzene 5640 50
p-lsopropyltoluene 273[ J 50
sec-Butylbenzene 1070 50
Parameter (8270C) Result | Q|Dilution] Result |Q|Dilutionf Resulf | Q[Dilution| Resuit | Q]Dilution
1-Methyinaphthalene 7741 1 1 1040 10 5.07 1
2-Methyinaphihalene 11104 | 1 2060 10
Acenaphthene 20.6 1 361)4] 10
Benzo(a)anthracene 7.64 1
Benzo(a)pyrene 5t d 1
Benzo(b)}luoranthene 7.26 1
Benzo(g.h.i)perylene 4.93]J 1 8.32 1
Chrysene 8.7 1 7.42 1
Hrluoranthene 21.5 1
Fluorene 43,4 1 51.31 4 10
Naphthalene 902| | 1 2290 10 8.77 1
Phenanthrene 130 1 140 10 9.93 1
Pyrene 29.1 1 38.5|J 10 8.73 1
Parameter (8015B) Resui | Q|Dilition] Resall | Q|Diltion] Resull | Q|Dilution ] Result | Q| Diution
PHC C10-C20 180000 1 18000 1
PHC C20-C34 110000 1 140000 1
Carbon Range (C8-C12) 335000 50
Parameter (DD2216-90) Result | G|DIUIORE Result | Q|Diluton]  Result | Q|Diluton] Resull | Gt Didtion
Percent Solids 84.4 84.1
Qualifers {Q}

2of7

J = The analyte was positively identified, but the gquantation was below the reporting limit.
| = Semiguantative result (out of instrument calibration range)
E = Estimated concentration due to sample matrix interference



Table 1

Ashville Oii Co.
Soil Sample Results
Sample Number SB-04A SB8-04B
Date /2972008 3/29/2006
Time 10:53 1133
Units ug/kg ug/kg
Parameter (82680} Result | G| Dilution ] Reslt | Q|Dilution] Result | Q|Dilution! Result G| Dilution
1,2,4-Trimethylbenzene 743004 | 50 123000 5030
1,3,5-Trimethylbenzene 28700§ | 50 38600 500
Acetone 2511 J 1 29.9] J 1
Benzene 84.6; J 50
Ethylbenzene 253003 | 50 30900 500
Isopropylbenzene 4300 50 5200{ J[ 500
Naphthaiene 9720 50 12860 500
Toluene 7.2l d 50
m- p-Xylene 785001 | 50 117000 500
n-Butytbenzene 9030 50 11600 500
n-Propylbenzene 17900 50 22200 500
o-Xylene 8300 50 10800 500
p-Isopropylclugne 803 50 1010} J} 500
sec-Butyibenzene 2090 50 2490{ J| 500
Parameter {8270C) Result [QiDilution| Result | QiDilution] Result | QiDilution! Resuit | G|Difution
1-Methylnaphthalene 8321 1 1 932 10
2-Methylnaphthalene 842| | 1 1800 10
Acenaphthene 28.5 1 28.4| 4 10
Anthracene 258 1 31.61J 10
Benzo(alanthracene 28.9 1 30]J 10
Benzofajpyrens 21.2 1
Senzo{b)fluoranthene 22.1 1 2941 J 10
Benzo(g,h,i)perylene 13.8 1
Benzo(k)fluoranthene 13.2 1
Chrysene 246 1 28.4] J 10
Dibenzo(a,h)anthracene 3.15(J 1
Fluoranthene 87.2 1 77 10
Fluorene 33.5 1 38.8| J 10
Indeno(1,2,3-cd)pyrene 10.7 1
Naphthalene 7688 | 1 2440 10
Phenanthrena 101 1 113 10
Pyrene 73 1 80,4 10
Parameter (80158} Resull | Q|Diution| Result ;Q|Dilution] Result | Qibiluton| Result | Qbilution
PHC C10-C20 110660 5 25000 i
PHC C20-C34 44600 5 130000 1
Carbon Range (C6-C12) 2310000] ! 50 739000 500
Parameter (DD2216-00) Resull | @ |Diution] Result | Q|Dilution] Resull ] Q]Dilution | Result | @ ]Dilution
Percent Solids 87.5 91
Qualifers (@)

30of7

J = The analyte was positively identified, but the quantation was below the reporting limit.
| = Semiquantative resuit (out of instrument calibration range)
E = Estimated conceniration due {o sample matrix interference



Table 1
Ashville Oil Co.
Soil Sample Results

Sample Number SB-05A SB-05A1

Date 3/29/2006 3/28/2008

Time 15:45 15:50

Uniits ug/kg ug/kg

Parameter Result | @]Diuton | Result |@loiton]  Result | @Diution]| Resul | G ]Diton
1,2.4-Trimethyibenzene 8070 50 3210 50
1.3.6-Trimethytbenzene 3140 50 1600 50

Benzene 72.8(J 50

Ethylbenzene 3080 50 1120 50

Isopropylbenzens 5131 J 50 305] J 50

Naphthalene 2900 50 2080 50

m- p-Xylene 4130 5C 1440 50

n-Butylbenzene 1570 50 873 50

n-Propylbenzene 1550 50 880 50

o-Xylene 1101 J 50 81.14] J 50

p-lsopropyltoluene 358| J 50 258| J 50

sec-Butylbenzene 304 J 50 2317 J 50

Parameter (8270C) Result | Q{Diution| Result § QlDiution] Result | Q|Dilution| Result |QlDilution
1-Methyinaphthalene 8960] | 10 12100 100 9550} | 10 12600 100
2-Methylnaphthalene 11700] | 10 17800 100 12100} | 10 17600 100
Acenaphthene 1400 10 1580 100 2840 10 3048 100
Anthracene 6690] | 10 10800 100
Benzo(a)anthracene 271 10 330 J1 100 88201 1 10 15600 100
Benzo(a)pyrene 215 10 9410} | 10 12300 100
Benzo(bifluoranthene 300 10 3531 J] 100 11600% | 10 17100 100
Benzo(g,h,i)perylene 154 16 6300 1| 10 7520 100
Benzo(k)flucranthene 102 10 5010 10 6610 100
Chrysena 257 10 8770i | 10 15100 100
Dibenzo{a,h)anthracene 39.11 J 10 1770 10

Fluoranthene 757 10 620 100 120001 | 10 40800 100
Fiuorene 1790 10 2270 100 3770 10 4670 100
Indeno{1,2,3-cd)pyrene 125 10 5590 10 6640 100
Naphthalene 2820 10 3500 100 2810 10 3550 100
Phenanthrene 4870 10 6460 100 11800 | 10 31600 100
Pyrene 857 10 1820 100 105003 1 10 31600 100
‘Parameter (B015RB) Result | QiDilution] Resuit |Q|Dilutioni Result §QI0ilution| Resuit | QlDiution
PHC C10-C20 1700000 10 1160000 5

PHC C20-C34 2700000 10 14000000 10

Carbon Range {CB-C12) 808007 | 1 5168000 50 145000 50

Parameter {DD2216-90) Result | Q|Diution| Result {Q|Dilution] Result |Q|Diluion| Result | Q|Dilution
Percent Salids 774 81.9

Qualifers (Q)
J = The analyte was positively identified, but the quantation was below the reporting limit.
| = Semiquantative result (out of instrument calibration range)

E = Estimated conceniration due to sample matrix interference

4o0f7



Table 1
Ashville Qil Co.
Soit Sample Results

Sample Number SB-05B SB-06A
Date 3/29/2008 3/29/2008
Time 16:00 19:00
Units ug/kg ug/kg
Parameter Result | Q|Dilution| Result | Q{Diltion{ Result | QlDilufion]{ Result |[Q[Diluticn
1,2, 4-Trimethylbenzene 156000 | 50 {78000 2500 108000] | 50 194000 1000
1,3,5-Trimethylbenzene 71100] t 50 52500 2500 51360 | 50 60400 1000
Benzene 8220 50 10500f J| 2500 388 J| 50
Ethylbenzene 99800] 1 50 110000 2500 60000 | 50 89100 1000
Iscpropylbenzene 12700 50 8460] J| 2500 8340 50 9850 J| 1000
Methyl tert-buty! ether 565 50
Naphthaiene 356004 1 50 23300 J4 2500 14300 50 14000 J| 1000
Tetrachloroethene 2771 Jd 50 2801 J 50
Toluene 119000] | 50 185000 2500 58100 | 50 38600 1000
m-,p-Xylene 2270001 | 50 407000 2500 1470004 | 50 322000 1000
n-Butylbenzene 24900| | 53 134001 | 2500 16700 50 18000 1000
n-Propylbenzene 505001 | 50 31200 2500 32900] | 50 37400 1000
o-Xylene 124000; | 50 156000 2500 72400) | 50 113000 1000
p-lsopropyitoluene 2990 50 2000 50 19201 J| 1000
sec-Butylbenzene 6790 50 3130| J| 2500 4200 50 4090| J[ 1000
tert-Butylbenzene 95( J 50 6177 4 50
Parameter (8270C) Resull | Q|Dilution | Resull |G |Diution]  Result ] G|Dilution] Result | Q|Dilution
1-Methyinaphthalene 101 10 228 10
2-Methylnaphthalene 199 10 412 10
Chrysene 294 J 10
Naphthaiene 234 16 508 i0
Phenanthrene 52| J 10 5¢.21 J 10
Parameter {8015%} Result | G Dilutior | Result | & |Dilufion]  Result | Q)Dilution] Resull | G| DivGon
PHC C10-C20 100000 1 100000 1
PHC C20-C34 230000 1 360000 1
Carbon Range {C8-C12) 1850000 500 4990000 500
Parameter ([JD2216-90) Result | Q|Diluiion] Result | Q|Diutionf Result | Q|Diltion | Result ] 0 |Dilution
Percent Solids 915 59.6

Qualifers (Q)

S5of7

J = The analyie was positively identified, but the quantation was below the reporting limit.
| = Semiguantative resuft (out of instrument calibration range)
£ = Estimated concentration due to sample matrix interference



Table 1

Ashvilie Oit Co.

Soil Sample Results
Sample Number SB-06B SB-07B
Date 3/29/2006 3/28/2008
Time 19;15 15:35
Linits ug/kg ugikg
Parameter Result | Q|Dilution| Result (3 Dilution| Result |Q|Dilution| Result | G|Dilution
1.2.4-Trimethylbenzene 24.2|E 1 50.71 E 1
1,3, 5-Trimethylbenzene 144l E 4 294 E 1
Acetone 38;J 1 43.3| d 1 18.81 J 1 24| J 1
Benzene 0.653| J 1 0771 J 1
Carbon disulfide 1.3[J 1 1,78 J 1 2.06| J 1 2.29| J 1
Ethylbenzene 443 E 1 8281 E 1
Isopropylbenzena 0.609| E 1
Toluene 2791 E 1 381[E 1 1.37]J 1
m- p-Xylene 20iE 1 30| E 1
n-Butylbenzene 1.95]1E 1 8,08 E 1
n-Propylbenzene 1.7]E 1 373 E 1
o-Xylene 22| E 1 3.34| E 1
p-1sopropyltoiuene 1.88| E 1
[Parameter {82?00) Result | |Dilution| Result | Q|Dilution] Result ] Q|Dilution | Resuit | Q|Dition
1-Methyinaphthalens 127 10
2-Methyinaphthalene 252 10 8.28 1
Benzo(g,h,i)perylene 10.8 1
Chrysene 31.24J 10 8.24 1
Fiucranthene 56,5 10
Naphthalene 83.9 10 3.78| J 1
Phenanthrene 82.5 10 4.4 1
Pyrene 64.1 10 10.9 1
Parameter (8015B) Resull | Q| Diution] Resul |Q|Didfion]  Resuli | Q|DilGtion | Result | & |Dimon
PHC C10-C20 33000 1 31000 1
PHC C20-C34 150000 1 210000 1
Carbon Range (C6-C12) 50.81 J 1
Parameter (852216-90) Result [QiDilution! Result | Q|Dilution] Resuit | Q|Dilution| Result i Q|Diution
Percent Solids 90.5 94.2 86.4
Parameter (Lloyd Kahn) Result |QiDiution| Resuit [Q|Diution] Resuft | Q[Diluton| Result §Q[Dilution
Total Organic Carbon 38300 1

Quatlifers (Q)
J = The analyte was positively identified, but the quantation was below the reporting limit.
| = Semiquantative result {out of instrument calibration range)

E = Estimated concentration due {o sample matrix interference

6 of 7



Table 1 7of7

Ashville O Co.
Soil Sample Resulis
Sample Number SB-08A 5B-08B 3B-09B
Date 3/28/2006 3/28/2006 3/29/2006
Time 17:00 17:15 16:40
Units ug/kg uglkg . ug/g .
Parameter Result | Q|Dilution] Result [QiDilution| Result {Q|Dilution] Result | Q|Dilution| Result | Q|Diluiion
1.2-Dichloroethane 0.594] 4 1
2-Bufanons 3.811 J 1
Acetone 32.5|4 1 22.7]4J 1 2511 J 1 2811 J 1 36,91J 1
Benzene 6.8 1
Methyl tert-butyl ether 11 1
Vinyt chloride 1511 J 1
cis-1,2-Dichioroethene 28.3 1
n-Butylbenzene 6.19 1
sec-Butylbenzene 5.35] J 1
trans-1,2-Dichloroethene 2.57(J 1
Parameter (8270C) Result | Q|Dilutionf Result | Q[Dilution| Result |[Q|Dilutionj Result | Q[Dilution! Result [Q[Dilution
Phenanthrene 30.8( J 10 33.50 J 10
Parameter (80615B) Result [ QDiution] Reedlt | QiDilction] Result | Q|Divtion] Result | Q|Dilution] Result | G| Dilution
PHC C10-C28 25000 1 23000 1 13000 1
PHC C20-C34 130000 1 110000 1 78000 1
Carbon Range (C8-C12) 310 1
Parameater (DD2216-80) Result | QDilutioni Result i Q|Dilution} Result | Q[Dilution] Result | Q|Dilulioni Result | Q]Dilution
Percent Solids 80.2 91.9 92.3
Qualifers (Q)

J = The analyte was positively identified, but the quantation was below the reporting limit.
I = Semiguantative result (out of instrument calibration range)
E = Estimated concentration due to sample matrix interference
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ATTACHMENT 1

Geoprobe® Core Logs



Geoprobe Core Log

09:05

Site:___Ashville Qil Date/Time of Bore. 3/28/06
Bore Number: SB-01 Location:
Logger Name: __ Wendy Vorwerk Type:__ Continuous Core

Core A (0-4ft)

Recovery: 40”7

Dremih Maolstura Salor Degonotion PilDpem | Sampie
19" Dry Brown Sandy gravel fill 0
19-40” Dry Brown Stiff clay, mottled 0
Core B (4-8 fi) Recovery: 48"
Depth Bnisire Color Descripbon Pllnom | 5
48’ Dry Brown Siiff clay, mottled, intermixed with some gravel C
Core C (8-12 ft) Recovery: 48"
yepth Modstre Cotor Cescription Pilopm | Sampie
Dry Brown Stiff clay, mottied, intermixed with some gravel 0
CoreD (12-16 ft) Recovery: >48"
sant Motsture Calor Dascription Fillem | Sample
Dry Brown Stiff clay, mottied, intermixed with some gravel 0
8-48" Very Dry | Brown Gravely clay 0
Core E (16-20 ft) Recovery: >48” pushed to 19.5’ (3.5)
Danih Molsture alor Description Plppm
4" Dry Brown Stiff clay 0
4. 22" Dry Brown Gravely stiff clay 0
22 48" | Dry Brown Limestone fragments mixed with clay Q
Core F (20-24 ft) Recovery: 48”
Depih | Moisture Eolor Desonption Pillspm | Sample
7" Dry Brown Clay (slough?) 0
7-48" Dry Brown Crumbly sand, gravel, clay 0
Core G (24-28 ft) Recovery: 48” (pushed 3’)
12" Dry Brown Slough 0
12-36" Dry Brown Sandy gravel 0
36-48" Moist Brown Sandy gravel 0
Core G (28-32 ft) Recovery: 487
127 Wet Brown Stiff clay 0
12-48" Moist Brown Sandy gravel 0 SB-018

30'-32'




Site:

Ashville Oil

Geoprobe Core Log

Date/Time of Bore:  3/28/06

13:30

Bore Number;

Logger Name:

Core A

S$B-02 Location:
Wendy Vorwerk Type:  Dual Tube
{0-4 ft) Recovery: 31"

Depth | Moisture Cotor Do it Heem | Sample
4 Dry Brown Asphalt, sand/gravel fill 0
4-31" Moist Grey Clay, some sand 0
Core B (4-8 ft) Recovery: 31”

Donth foisture Color Deacription Hilpp Sample
12" Moist Gray Clay - odor up

» . SB-02A

12-20 Moist Brown Clay, some sand to 5876 5'
20-31" Wet Brown Sandy clay 500
Core C (8-12 ft) Recovery: 48"

Depth Muoisturs Color L3 Hsen | Sample
43" Waet Brown Sandy clay 0
Core D (12-16 ft) Recovery: 48"

Depth Mowsture Cotor rhon Pl Sample
21" Cut for soil porosity 0
21-48" Dry Grey Hard clay with gravel Q
Core E (16-20 ft) Recovery: 387

Depih Mowsture Cotor Desoription Pilpom | Sample
38 Dry Grey Hard clay with gravel 0
Core F (20-24 ft) Recovery: 427

Depth Color g & Sample
42" Dry Brown Sandy gravel 0 SB-028

2224




Geoprobe Core Log

Siter  Ashvillie Oil Date/Time of Bore:  3/29/06 09:00
Bore Number: SB-03 Location:
Logger Name: _ Wendy Vorwerk Type:___Dual Tube -

Core A (0-4 ft) Recovery: 28"

Drapth Aolsture | Color Lk Pilbaps | Sample
g Dry Biack Asphalt fill 0
9-28 Moist Biack, brown, green mottied clay Q
Core B {4-8 ft) Recovery: 377

Denth toisture Color Dmscription Pilopm | Sample
177 Moist Black, brown, green mottled clay

H H SB“GSA

17-33 Moist Black, brown, green mottled clay 150 556"
33-37" Maist Brown Scft silty clay 9
Core C (812 ft) Recovery: 39"

Danth Moisture Codor Die F SEmple
15" Wet Brown Soft silty clay
19-397 Dry Brown Stiff clay mixed with gravel 0

Core D (12-16 ft) Recovery: 48”7

Daenih | Molslure Cokor DaEsonpbion Sample
48" Moist Brown Stiff clay mixed with gravel

Core E (16-20 ft} Recovery: 34"

Depth Molgture Coor Lescrpiion Pliopm | Sample
7 Moist Brown Soft clay 0
7-20" Dry Brown Clay intermixed with gravel 0
20-24" Dry Brown Gravel 0
24-34" Dry Brown Very hard, crumbly clay 0
Core F {20-24 ff) Recovery: 287 (pushed 2.5’ refusal)
Dianth woisture Cloior Desorption mo| SaEmne
17" Dry Brown Very hard, crumbly clay
17-23" Dry Brown Gravely clay
23-28" Dry Brown Sand with some gravel SB-038

2122




Geoprobe Core Log

10:40

site: Ashvilie Qil Date/Time of Bore,3/29/06
Bora Number: SB-04 Location:
Logger Name: __ Wendy Vorwerk Type:__ Dual Tube

Core A (0-4 ft) Recovery: 327

Lenth Moisture ooy Desorintion
11" Dry Brown Asphalt fill
11-327 Moist Dk grey | & green clay 0
Core B (4-8 ft) Recovery: 36"
Dapth Moisture Color Dasoription Fillopm | Sammle
19” Maist Dk grey | & green clay Upte g,B'{MA
19-36" Moist Brown Clay with gravel 1500
Core C (8-12 ft) Recovery: 43”
Lrenih Mossturs ST Descoription Ptporm | Bampe
5* Moist Brown Clay with gravel 0
5-20" Moist Brown Gravel mixed with clay 0
20-43" Dry Brown Clay mixed with gravel 0
Core D (12-16 ft) Recovery: 48"
Drepih Moisture Cotor Descripton Filnpm | Sampk
48" Dry Brown Clay mixed with gravel — very hard 0
Core E (16-20 ft) Recovery: 39"
Drapih Moisture Color Ueacription Pllopm | Sample
15° Dry Brown Cilay mixed with gravel — very hard 0
1517 Moist Brown Sand 0
17-20° Wet Brown Sandy gravely clay — hard 0
20-39" Dry Brown Hard gravely clay 0
CoreF (20-24 ft) Recovery: 39”
Depth sture Color Dasoription
397 Dry Brown Hard gravely clay
39-44" Dry Brown Sand with some gravel




Geoprobe Core Log

Site:.___Ashville OQil Date/Time of Bore,__ 3/29/06
Bore Number: SB-05 Location:
Logger Name: _ Wendy Vorwerk Type:__ Dual Tube
Core A (04 ft) Recovery: 247

Depth Moisturs Cotor Desorigtion Bilipom | Sample
127 Dry Brown Sand, gravel 0
12-16” Moist Brown Siity clay 0
16-25” Moist Grey & green hard clay 500 2%705)0\
Core B (4-8ft) Recovery: 377

Diepin #osture Colnr Degcription Pillpom | Sample
17" Dry Brown Hard clay 100
17-27" Moist Brown & grey ciay 860
27-37 Maist Brown MHard ciay 20
Core C (8-12ft) Recovery: 36"

Deoth fomturs Color Description Pillppm | Sampie
26" Maoist Brown Silty clay intermixed with gravel 0
26-36 Maoist Brown Hard clay 8]
Core D (12-16 ft) Recovery: 19"

Diepih Roisiure Color Diescription Pilmpm | Sample
3 Moist Brown Clay 0
3-5" Moist Brown Sand seam

# SB‘GSB

5-19 Dry Brown Hard gravely clay — refusal 5000 12-13"
Core E ({16-20 ft) Recovery:

Denth Maolsture Color Description FiDppm | Dampls
Core F (20-24 ft) Recovery:

Depih | Mosture Color Lascription Filloom | Sampie




Geoprobe Core Log

Site:__ Ashville Oil Date/Time of Bore. 3/28/06 18:30
Bore Number: SB-06 Location:
Logger Name: __ Wendy Vorwerk Type:._ Dual Tube -
Core A (04 ft) Recovery: 24"

Dapth Maoislure Color Description F e SEmple
7" Dry Brown sand/gravel fill G
7-24" Dry Brown coarse sand/fill 0
Core B (4-8 ft) Recovery: 227

Depth | Moisture Lotor Desoription Pidpom 1 Sample
137 Wet Brown Very coarse sand 0
13-22" Wt Dk Brn Very coarse sand, odor 100
Core C (8-12ff) Recovery: 24”

Dapth Moishurs Cedoy Dascrigtion Pilldopm | Samole
6" Wet Brown Very coarse sand, oder 150
8-24" Wet Brown Clay 150
Core D (12-16 1) Recovery: 437

Denth Moiaiure Caolor Description PiOppe | Samnle
18" Moist Brown Clay 50
18-43" Moist Pk Brn Clay mixed w/ gravel 3
Core E (16-20 ft) Recovery: 327

Denth Molsture Color Description PlDppm | Sample
5 Moist Brown Clay
5-24" Moist Brown Sandy gravel 3000 1368 ;So_?g‘
24-32 Moist Brown Hard clay with gravel
Core F (20-24 ft) Recovery: 407

Depth Boistyre Lotor Descriniion Pilnerm | Sampie
36" Moist Brown Hard clay with gravel 60

3 H SB"‘GGB

36-40 Moist Brown Sandy gravel, some clay 3 2593




Geoprobe Core Log

Site.  Ashville Qil Date/Time of Bore:  3f28/06
Bore Number: SB-07 Location:
l.ogger Name: __ Wendy Vorwerk Type:___ Dual Tube -

Core A (0-4 ft) Recovery: 247

Dispih Moisturs Dol i o i 5
13" Dry Brown Sand/gravel fill 0
13-24" Moist Dk Brn Stiff clay 0

Core B (4-8 ft) Recovery: 36"

fienth Moisture Color Drascripton Milsom | Sample
13 Moist Dk Bmn Stiff clay 0
13-207 Moist Dk Brn Stiff clay mixed with gravel ]
20-30 Moist Brown & grey mottled clay 0
30-38" Dry Brown & grey stiff gravely clay 0
Core C (812 ft) Recovery: 487
Depth | Molstwre | Color De Pillonn | Bample
48 Dry Brown & grey stiff gravely clay 0
Core D (12-16 ft) Recovery: 48"
HEGreth Moistyre Color Desn { Filnom | Bample
Dry Grey Stiff clay with sand and gravel 0
26-27 Dry Brown Sand seam 0
27-48 Dry Grey Stiff clay with sand and gravel 0
Core E (18-20 ft) Recovery: 48"
Depth | Moisture | Caolor Description Pillopm | Sample
48 Dry Grey Stiff clay with sand and gravel 0

Core F (20-24 ft) Recovery: 48"

Tlanth Molsturs Color D
18 Dry Grey Stiff clay with sand and gravel
) SB-078
18-48 Dry Brown Sand with gravel it

22-24"




Geoprobe Core Log

Site:___Ashville Qil Date/Time of Bore._ 3/28/06 16:00
Bore Number: SB-08 Location:
Logger Name: _ Wendy Vorwerk Type:__ Dual Tube -
Core A (0-4 ft) Recovery: 247

Japth Moist el Oescrintion Pilppe | Bempl

21" Dry Brown Coarse sand and fine gravel

Core B (4-8 ft) Recovery: 47

[apth Moisture Color Uresceription Fillppm | Sample
4" Dry Brown Coarse sand and fine gravel 0
Tank Cavity?
Core C (8-12ft) Recovery: 77
Depth | Mosturs | Color Dizsoriotion Pillopm | Sample
i Wet Brown Clay 0
Tank Cavity?
Core D (12-16 ft} Recovery: 417
Depth BMoisture Coor Desonption Pllppm | Sample
g Dry Brown & grey clay — odor 10 1S§_DSA
5-41" Dry Grey Tight clay intermixed with gravel
Core E (16-20 ft) Recovery: 30”
Oapth Ministure Color Degoription Pilpem | Sample
127 Dry Brown Very stiff clay intermixed with gravel 0
12-147 Moist Brown Sand 0
14-30" Dry Brown Stiff clay intermixed with gravel 0

Core F (20-24 ft) Recovery: 42” {pushed 3.5 feet)

Depth | Mosture | Color Description P Sampie
: . : SB-08B
42 Dry Grey Stiff clay with sand and gravel 0 22-23.9

NOTE: water at 25.2’ in point well




Geoprobe Core Log

site:__Ashville Oil Date/Time of Bore: 16:00
Bore Number: SB-09 Location:
Logger Name: __ Wendy Vorwerk Type: -
Core A (0-4 ft) Recovery: 32"

Depth | Moisture | Color Desoription Billopm | Sampl
127 Dry Brown Sand and gravel mixed with clay 0
12-17" Moist Grey Clay g
17-29" Moist Brown Clay it
29-327 Moist Brown Silty clay 0
Core B (4-8 ft) Recovery: 347

Deapth Moisiure Cofor Dmsoription Blilnom | Dampio
34" Muoist Brown Clay — some gravel 0
Core C (812 ft) Recovery: 39"

senth Moisturs Caolor Desorighion B e Samnie

8" Moist Brown Silty clay 0
8-23" Sat Brown Silty sand it
23-39 Dry Brown Hard clay, some gravel 8
Core D (1216 ft) Recovery: 48"

epin Moishie Color Desonphion FPillprm | Sample
48" Dry Grey Hard clay, some grave! and sand 0
Core E {16-20 ft) Recovery: 4”

Depth Maolsture Color Description Pillppy | Sampls
4” Dry Grey Hard clay, some gravel and sand 0

Recovery: 287

Core F (20-24 ft)

fAmImE e
HEEEHIR I

b
Cotor

Dpsoriphinn

[ 3 T
UL

28" Dry

Grey

Hard clay, some gravel and sand




ATTACHMENT 2
Methodology for Vapor Intrusion Assessment TDC
And
OSWER Indoor Air Guidance Table 2b



Purpose:

Background:

Decision:

Ohio EPA
Division of Emergency and Remedial Response

TECHNICAL DECISION COMPENDIUM

Methodology for Vapor Intrusion Assessment
April 12, 2005

Vapor intrusion, Johnson and Ettinger, model, volatilization, indoor air,
soil gas, ground water, VOCs

The purpose of this TDC is to provide a methodology, applicabie for all
remedial response sites, for the evaluation of risk and/or hazards from
subsurface contaminants volatilizing into indoor air.

Vapor infrusion is the movement of volatiie chemicais from subsurface
contamination into buildings. Chemicals in contaminaied soil or ground
water may volatiiize and move through soil and into overlying buildings.
Transfer of vapors into buildings can occur by simple diffusion through
cracks or seams in subsurface walls or floors, or by conveciion that
may be driven by pressure differentials between air inside and outside
the buildings. The potential for vapor intrusion may exist for buildings
that overlay soil or ground water contaminated with volatite chemicais,
regardless of the presence or absence of a basement.

The purpose of this TDC document is {o identify guidance for
evaluating the vapor intrusion exposure pathway and to modify such
guidance as may be necessary to make it acceptable for use by
DERR’s Remedial Response Program (RRP). This TDC and the
guidance cited below only address exposure to hazardous substances
in indoor air resulting from the subsurface vapor intrusion pathway.
Other potential pathways of exposure to indoor air contamination,
should they exist (e.g., volatilization of hazardous substances from
contaminated water, such as during showering), may require additional
analysis.

The U.S. EPA Draft Guidance For Evaluating the Vapor Intrusion to
Indoor Air Pathway from Groundwater and Soils (Subsurface Vapor
Intrusion Guidance} U.S. EP November 29, 2002
(http:/iwvww.epa.gov/correciiveaction/eis/vapor/complete. pdf) is to be
used as modified by this TDC when evaluating the vapor intrusion
pathway at DERR RRP sites.




The modifications to U.S. EPA’s draft guidance identified below are to
be followed when applying {he guidance to DERR Remedial Response
sites:

. Occupational settings will default to OSHA standards for
acceptable indoor air concentrations when the facility currently
uses the same VOCs that are the subject of the vapor intrusion
evaluation. Occupational settings that do not currently use the
same VOCs that are the subject of the vapor intrusion
evaluation shall be evaluated using the screening approach
presented in the U.S. EPA draft guidance. The screening
values within the guidance may be adjusted based on U.S. EPA
default exposure parameters to account for occupational
exposures.

. DERR’s Remedial Response Program defines unacceptable
risk to be in excess of an excess lifetime cancer risk level of 1
E - 5 (S e e D E R R R R P
http:/fAww.epa.state. oh.us/derr/rules/riskgoal. pdf for additional
information on acceptable risk and hazard goals). Screening
values in the U.S. EPA’s draft vapor infrusion guidance based
on an excess iifetime cancer risk level of 1 E-5 and/or a hazard
index of 1, adjusted as necessary fo account for mulliple
compounds (see footnote #2 on page 10 of the Subsurface
Vapor intrusion Guidance), are to be used in determining if the
risk of exposure to indoor air via the vapor intrusion pathway
warranis further action.

. Ohio EPA has determined that presently, the toxicity values for
trichloroethyiene (TCE) are those that have been developed by
the California Environmental Protection Agency (Cal EPA).
Specifically, the TCE slope factors developed by the Office of
Environmental Health Hazard Assessment of the California EPA
{California Environmental Protection Agency, 2002) are to be
used for developing screening or cleanup values as appropriate
based on a carcinogenic endpoint. For the values based on
non-carcinogenic effects, the chronic criteria developed by the
Office of Environmental Health Hazard Assessment of the
Caiifornia-EPA for oral (Cal EPA, 19989) and inhalation
exposures (Cal EPA, 2003)(see references for toxicity criteria)
are to be used (See DERR RRP
hitp./iwww. epa.state.oh us/derr/rules/notaxtde. pdf
for additional information on obtaining chemical toxicity
information).

. Structures with significant openings to the subsurface (eg,



Rationale:

Contact Person:

sumps, unlined crawispaces, earthen floors etc.) should not be
evaluated using the screening values that employ the 0.1
attenuation factor appiied to shallow soil gas concentrations.
Screening values for indoor air for structures with significant
openings to the subsurface will equal the shallow subsurface
soil gas concentration(s) for VOCs.

Soil gas samples are generally required to verify soil gas
concentrations predicted from ground water or soil data.

Soil gas samples should be to be collected prior to or in
conjunction with an indoor air monitoring program/event.

Ambient or background air samples must be collected
simultaneously with indoor air samples.

Ohio EPA Division of Air Pollution Control (DAPC) Air Toxics
Unit is to be consulted prior to and will take the lead on indoor
air sampling and data interpretation.

The following points should also be considered when using the U.S.
EPA draft guidance:

Soil gas and indoor sampling are emerging technologies, with
associated uncertainfies and variability. The U.S. EPA draft
guidance cites specific methods and provides guidance for both
soil gas and indoor air sampling. Entities planning vapor
intrusion evaluations at DERR-RRP sites should refer to these
methods and contact Ohio EPA DERR-RRP prior to during the
development of a work plan for indoor air or soil gas sampling.

The guidance includes a series of checklist forms designed to
document the evaluation process. Completion of the checklist
form is optional for DERR-RRP sites, provided that the
assessment is adequately documented.

The U.S. EPA draft subsurface vapor infrusion guidance regarding the
evaluation of vapor intrusion to indoor air requires clarification and
modification to be accepiable for use at DERR RRP sites.

Manager, DERR-CO Remedial Response Section, Ohio EPA,
6514-644-2924.



Attachment:

References:

none
Cal/EPA TCE Toxicity Criteria:

Cancer End Point

Orai Slope Factor (SF_)* SF, = 1.3E* (mg/kg-day)”
Inhalation Slope Factor (SF)* SF, = 7E* (mg/kg-day)”
Inhalation Unit Risk* = 2E° (ug/m?)”
Non-Cancer End Point

Oral Reference Deose (RfD_)** RfD, = 5 E7 mg/kg-day
Inhalation Reference

Exposure Level (REL)™™ REL = 600 ug/m® (10ppb)

inhalation Reference Dose (RfD)**** RfD, = 1.7E" mg/kg-day

* (DHS 1990,Cal/lEPA 1994, Cal/EPA 1999, Cal/lEPA 2002)
> (Cal/lEPA 1999)

=+ (Cal/EPA 2003)

ek (Cal/EPA 2003, converted from REL)

Cal/lEPA 2003, Table of All Chronic Reference Exposure Levels Adopted by
OEHH as of August 2003, hitp://oehha.ca.gov/air/chronic_rels/pdi/790186.pdf

Cal/EPA 2002, Air Toxics Hot Spots Program Risk Assessment Guidelines,
Part ll, Technical Support Document for Describing Available Cancer Potency
Factors, December 2002, Office of Environmental Health Hazard Assessment,
California EPA.

Cal/EPA 1999, Public Health Goal for Trichloroethylene in Drinking Water,
Office of Heath Hazard Assessment, California Environmental Protection
Agency, hitp.//www.oehha.ca.goviwater/pha/pdf/tce_f.pdf
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