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1.0

2.0

3.0

3.1

3.1.1

INTRODUCTION

On behalf of Thrifty Oil Co. (Thrifty), GeoHydrologic Consultants, Inc. (GHC) has
prepared this report to fulfill the requirements of the Alameda County Health Care
Agency (ACHCA), which required Thrifty to prepare a Feasibility Study and Corrective
Action Plan (FS/CAP) for Thrifty Station No. 049 located at 3400 San Pablo Avenue in
Oakland, California (“the Site”; Figure 1). The oversight agency for the soil and
groundwater remediation at this Site is the ACHCA. The requirements for the FS/CAP
were set forth in the ACHCA letter to Thrifty dated July 29, 2008 in response to the
Workplan for Bi-Weekly Mobile Dual Phase Vapor Extraction (DPE) Events, submitted
by Thrifty on April 22, 2008.

~ The purpose of the FS/CAP, in accordance with Title 23 California Code of Regulations,

Section 2725, is to provide a comprehensive summary of historic assessment and
remedial work to date, and to discuss the feasibility of cost-effective technologies to
remove petroleum hydrocarbon concentrations in soil and groundwater present beneath
the Site.

SITE DESCRIPTION

The Site is an active service station located at the northeast corner of the intersection of
San Pablo Avenue and 34" Street in the City of Oakland, California. The Site consists of
two active dispenser islands, a cashier’s booth, and two 20,000-gallon double-walled
underground storage tanks (USTs) (Figure 2).

SITE CHARACTERIZATION DATA
Geology/Hydrogeology

Geoloéy

The Site is located within the San Francisco Bay structural depression of the Coast
Ranges Physiographic Province in central Alameda County, California. Bedrock in the
region consists of sedimentary, metasedimentary, volcanic, and intrusive rocks of
Jurassic through Tertiary geologic age. Quaternary marine and alluvial sediments blanket
the downwarped bedrock within the basin in which the Site is located. Based on previous
drilling activities performed, the soils beneath the Site consist mainly of silty, sandy, and
gravelly clays to 25 feet below ground surface.

Geologic cross sections are included as Figures 3A, 3B, and 3C. The lines of cross
section are shown in Figure 2. Historic and recent soil laboratory analytical results are
located in Table 1A and 1B.
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3.1.2 Hydrogeology

3.2

3.3

The Site lies within the East Bay Plain groundwater basin which consists of two main
water bearing units. The primary unit is comprised of unconsolidated alluvial deposits of
Late Quaternary age and a secondary, older semi-consolidated deposit of Tertiary-
Quaternary age. Groundwater within these deposits is both confined and unconfined, with
the majority of the aquifers being confined. The Site is within the Berkeley alluvial plain
sub area of the Bay Plains Groundwater Basin.

Groundwater generally occurs beneath the Site at depths ranging from approximate.ly 4 to

7 feet below ground surface (bgs), which is shown in Table 2A, along with historic and

recent groundwater sample laboratory analytical results. A groundwater elevation contour
map based on the July 16, 2008 monitoring data indicates that groundwater flows to the
west-southwest at an approximate gradient of 0.0321 feet/foot (Figure 5).

Production Well/Utility Location Survey

Based on the Groundwater Production Well and Utility Conduit Survey Report conducted
by AGE, dated October 21, 2003, well driller’s reports were found for seven water wells
located within a one-mile radius of the Site, with four of the seven wells having been
located. The nearest groundwater production well is located approximately 900 feet west
of the Site. No other sensitive receptors were identified visually; however, three
additional leaking underground storage tanks (LUST) sites were located adjacent to the
Site, with the nearest LUST site located 50 feet north of the Site at a Shell station. The
East Bay Municipal Utilities Department (EBMUD) provides the water and sewer service
for the Site and has no municipal wells in the area. The Utility Conduit Survey concluded
that two main trenches border the Site, which follow 34" Street and San Pablo Avenue.
The approximate locations of utilities including water service, storm line drain, sanitary
sewer line, gas main, and underground electric service are shown in Figure 2.

Previous _Site Assessment Activities

* An initial site assessment was conducted by Groundwater Technology in August of 1986

and consisted of advancing three soil borings and installing three 2-inch monitoring wells
to 15 feet bgs. Only the samples from SB-1 and MW-3 were found to contain detectable
hydrocarbons (67 and 22 parts per million (ppm), respectively). However, these
concentrations were below the SFRWQCB’s ESLs for TPHg in shallow soil.

A follow-up assessment in November 1986 was conducted by Woodward-Clyde
Consultants and consisted of installing four monitoring wells (MW-4 through MW-7).
Wells MW-4 and MW-7 were constructed as 4-inch diameter wells to allow them to be
used for extraction activities, if required, while MW-5 and MW-6 were constructed as 2-
inch diameter wells. Free product was found to be present in MW-1 at a thickness of
approximately 0.3 feet. Soil samples were taken at the approximate location of the water
table at a depth of 7 feet in all of the borings except for MW-5 where a sample could not
be recovered. Only the samples from MW-4 and MW-7 exhibited hydrocarbon odors and
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were submitted to a laboratory for analysis. Only the sample from MW-4 was found to
have detectable levels of total petroleum hydrocarbons (TPH) of 1,200 ppm, which is
above the ESL of 100 mg/kg, and total benzene, toluene, xylenes, ethylbenzene, and
xylenes (BTEX) of 107 ppm, which is higher than the highest individual BTEX
constituent ESL (3.3 mg/kg for ethylbenzene). Water samples were taken from each
newly installed well and submitted for laboratory analysis. Only the water samples from
MW-4 and MW-7 had detectable levels of TPH of 97 and 38 ppm, respectively, and total
BTEX of 18.8 and 13.9 ppm, respectively. The SFRWQCB’s BPOs for TPHg, benzene,
toluene, ethylbenzene, and xylenes in groundwater are 100 pg/L, 1.0 pg/L, 40 pg/L, 30
pg/L, and 20 pg/L, respectively.

Soil borings B-1 through B-5 were completed to total a depth of 16 feet (except for B-4
which was completed to 4 feet) on September 11, 1987 by Interstate Soils Sampling
under an engineering geologist from Hydrotech. Laboratory analysis was performed on
soil samples from borings B-2 and B-3 because they had the highest field-measured
readings. TPH was present at the five foot interval of B-2 at a concentration of 3,600
mg/kg, which is higher than the ESL (100 mg/kg). The ten foot interval of B-2 and all of
B-3 was non-detect.

On March 23, 1998, four gasoline USTs and their associated piping were removed from
the Site. The USTs were 10,000-gallon and 8,000-gallon capacity and were constructed
of single-walled steel. On March 27, 1998, two 20,000-gallon double-walled USTs were
installed at the Site. Approximately 1,093 tons of impacted soil was excavated. Soil
samples and groundwater samples were collected and analyzed. Areas of significant
petroleum hydrocarbon impact were the former UST basin and the product piping
trenches. TPH concentrations were detected between 9.5 mg/kg in soil sample P-5 to
4,900 mg/kg in soil sample P-4. The ESL for TPHg in soil is 100 mg/kg.

On January 6, 2004, AGE completed four offsite soil borings (B-1 through B-4) to a total
depth of 20 feet bgs. TPH as gasoline (TPHg) was detected in B-2 at the five foot interval
at a concentration of 654 mg/kg and in B-4 at the ﬁve foot interval at 30 mg/kg. The ESL
for TPHg in soil is 100 mg/kg.

In a transmittal letter dated March 11, 2004, Thrifty submitted preliminary soil and
groundwater data from the four offsite soil borings (B-1 through B-4) and onsite well
replacement activities performed by AGE. Post-initial remediation concentrations of
TPHg were detected in samples B2-5 (654 mg/kg) and B4-5 (30 mg/kg), benzene
concentrations detected ranged from 0.0018J mg/kg in B1-5 to 0.016 mg/kg in B1-10,
and MTBE concentrations ranged from 0.0055 mg/kg in B2-20 to 1.32 mg/kg in B3-15.
The ESLs for TPHg, benzene, and MTBE in soil are 100 mg/kg, 0.044 mg/kg, and 0.023
mg/kg, respectively. In a letter dated March 19, 2004, the ACHCA requested that Thrifty
prepare a workplan to address the offsite contamination detected during the January 2004
site assessment conducted by AGE. After further discussing the scope of work with the
ACHCA in an e-mail dated April 27, 2004, Thrifty submitted a workplan to install one
onsite (MW-10) and two offsite wells (MW-8 and MW-9) downgradient of the Site
(Figure 2). The ACHCA responded in an e-mail dated May 4, 2004, requesting
additional borings to delineate the plume to the west and southwest of the Site. Thrifty
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submitted a revised Workplan for Additional Offsite Assessment dated May 7, 2004 that
included two additional borings (SB-5 and SB-6) to the southwest of the Site (Figure 2).
In a letter dated May 17, 2004, the ACHCA approved the May 7, 2004 workplan with the
request that additional borings be considered if soil and groundwater samples indicate
significant hydrocarbon contamination. Thrifty has selected GHC to conduct site
assessment activities. GHC had obtained well permits and information regarding the
process of obtaining an encroachment permit from the City of Oakland Public Works
Department (COPWD). Thrifty to date has not been able to obtain an encroachment
permit or access agreements from the COPWD.

On May 18, 2007, ACHCA sent a letter to Thrifty with technical comments regarding the
dissolved hydrocarbon plume characterization, proposed soil boring installation and soil
sampling, well installation and development, preferential pathway study, soil and
groundwater chemical analysis, and site conceptual model development. ACHCA has
requested the preparation of a Revised Workplan for Soil and Groundwater Investigation
with Revised Site Conceptual Model and Updated Preferential Pathway Study and Soil
and Groundwater Investigation Report.

On July 18, 2007, Thrifty submitted a Revised Workplan for Additional Off-Site
Assessment (Workplan). The Workplan proposed three offsite soil borings, three offsite
groundwater wells, and one onsite groundwater well. The Workplan also proposed

completing a revised preferential pathway study and revised site conceptual model. On
August 7, 2007 the ACHCA provided approval of the Workplan.

In a letter dated August 7, 2007, ACHCA requested that Thrifty provide an explanation
for the inconsistent groundwater monitoring data observed in the analytical results of
groundwater samples collected during the first and second quarter 2007. On August 21,
2007 Thrifty submitted an Explanation of Fluctuating Dissolved-Phase Hydrocarbon
Concentrations in response to the August 7, 2007 ACHCA letter.

The Revised Workplan, Additional Off-Site Assessment, Thrifty Oil Co. Station No. 049,
ARCO Products Company Station #9535, 3400 San Pablo Avenue, Oakland, California
(Revised Workplan) dated July 18, 2007 prepared by Equipoise (EQC) was submitted to
the ACHCA to address the ACHCA request. On August 7, 2007 the ACHCS
conditionally approved the Revised Workplan.

On August 8, 2007 Thrifty contacted the City of Oakland and requested an encroachment
permit application package for the proposed offsite groundwater well locations on San
Pablo Avenue, Oakland.

Thrifty’s legal representatives have had numerous communications with the City of
Oakland Attorneys Office regarding encroachment permit requirements but to date no
agreement has been reached.

On September 13, 2007 EQC on behalf of Thrifty submitted a Request for Extension
letter to the ACHCA. EQC had submitted requests to both the DWR and ACPW for
production well information needed for the Revised Preferential Pathway Study. As of
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September 13, 2007 EQC had not received a response from either agency and therefore
requested that the ACHCA provide an extension of the due date of the requested report.

On September 27, 2007, Thrifty submitted an Encroachment Permit Delays and Request
for Revised Well and Soil Borings Locations letter to the ACHCA. The letter indicated
that Thrifty was still negotiating with the City of Oakland regarding the encroachment
permits for the wells proposed in San Pablo Avenue, Oakland, but requested that the
ACHCA consider revised well locations (which were proposed on private property).

On November 6, 2007, ACHCA sent a letter to Thrifty responding to Thrifty’s September
27,2007 letter and indicated that moving the monitoring wells MW-8, MW-9, and MW-
11 to adjacent private properties was acceptable provided the new locations of the
monitoring wells are as close as practicable to the sidewalk at each location.

On November 13, 2007, EQC submitted the Revised Preferential Pathway Study (PPS)
which discussed the results of the nearby well survey.

Thrifty and EQC identified and contacted the property owners for the three proposed
offsite well locations (MW-8, MW-9, and MW-11). Site access agreements were sent via
certified mail to each property owner on December 7, 2007.

In concurrently sent letters dated January 31, 2008, Steven Plunkett of the ACHCA
informed the adjacent property owners that they were required to execute the access
agreements sent by Thrifty otherwise they could potentially be.responsible for the cost of
environmental assessments on their properties.

On February 12, 2008, Thrifty received an executed access agreement from Vern
Lenberg LLC (executed by Mr. Vernon Coleman) for the property located at 3431 San
Pablo Avenue, Oakland, California.

On March 5, 2008, Thrifty spoke to Mr. Kelvin Tse (the owner of the property located at
3315 San Pablo Avenue, Oakland, California). During the telephone conversation Mr.
Tse requested that Thrifty supply: 1) an assurance that the proposed groundwater well be
installed as close as possible to the northern corner of your property; 2) an explanation of
why Thrifty has proposed to install a groundwater well on your property and the details
of the sampling and chemical analysis Thrifty will conduct during the installation and
during quarterly groundwater sampling events, and 3) a guarantee that Thrifty will
mitigate contamination encountered during our investigation at the above mentioned
property. On March 5, 2008 Thrifty sent an email summarizing the telephone
conversation to Mr. Tse with an attached copy of the Third Quarter 2007 Status Report,
for Thrifty Station No. 049. On March 12, 2008 Thrifty sent a letter to Mr. Tse in
response to his request on March 5, 2008 for information and guarantees. Included in
Thrifty’s letter were documents that Thrifty acquired from online databases that indicated
Mr. Kelvin Tse and Ms. Linda Tse are the only legal owners of the above mentioned

property.
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The access agreement Thrifty sent to the Moriah Christian Fellowship Baptist Church,
Inc located at 3354 San Pablo Avenue, Oakland, California, 94608, was returned to
Thrifty on March 14, 2008. It appears that the post office attempted delivery of the
package on December 13, 2007 and March 8, 2008, and finally returned it to Thrifty with
a “final notice” and “unable to forward” stamps on the front of the package. Thrifty
called the United States Postal Service (USPS) at 800-275-8777 and they confirmed that
the stamps on the front of the envelope indicated that the package had not been received
by the addressee and the package had probably been classified as abandoned, and
therefore returned to Thrifty. A short examination of the returned envelope showed that
the seals applied on the envelope as part of the certified mail features were broken which
suggests that somewhere, someone searched the contents of the envelope. Thrifty
conducted a search on the United States Postal Service website to track the package
(tracking number 7007 0710 0005 2435 5749) and discovered that the only recorded
delivery of the package was its return to Thrifty on March 14, 2008 at 8:49 AM.

On April 21, 2008, a Thrifty representative contacted Mr. Kelvin Tse to request that he
return an executed copy of the access agreement that had been mailed to him on March
12, 2008. During the conversation with Kelvin Tse once again insisted that his brother,
Mr. Jack Chi Tse, was an owner of the property located at 3315 San Pablo Avenue, -
Oakland, California. On April 21, 2008, Thrifty completed an additional property title
database search, results of the search identified Mr. Jack Chi Tse as an owner of the
property located at 3315 San Pablo Avenue, Oakland California. On April 22, 2008,
Thrifty mailed a revised access agreement (which included Mr. Jack Chi Tse) to Mr.
Kelvin Tse and Mr. Jack Chi Tse. In early May 2008, executed access agreements were
received by Thrifty from Mr. Jack Tse and Mr. and Mrs. Kelvin Tse and on May 19,
2008 Thrifty executed the agreements and mailed copies back to the respective parties.

On June 25, 2008, Steven Plunkett of ACHCA contacted Simon Tregurtha (a Thrifty
representative) via the telephone and stated he had recently been in contact with a
representative of the Moriah Christian Fellowship Baptist Church (the Church) regarding
the placement of a groundwater monitoring well on their property. Steven Plunkett said
that the Church representative had indicated they would be reviewing the access
agreement and would return a signed copy to Thrifty in the near future. As soon as
Thrifty receives the executed access agreement from the Church, they will schedule the
installation of the three proposed off-site groundwater monitoring wells.

A summary of soil sample results is included as Table 1A, and soil sample results for
oxygenates is included as Table 1B. Historic groundwater data is tabulated in Table 2A,
and historic oxygenates in groundwater data is tabulated in Table 2B. A summary table
of well completion details for all historic wells completed at the Site is included as Table
3. Figures 4A through 4C represent contaminant concentrations of total petroleum
hydrocarbons as gasoline, benzene, and MTBE in soil pre-remediation (0 — 10 feet bgs),
respectively; Figures 4D through 4F represent contaminant concentrations of total
petroleum hydrocarbons as gasoline, benzene, and MTBE in soil pre-remediation (11 —
20 feet bgs), respectively; Figures. 4G through 41 represent contaminant concentrations
of total petroleum hydrocarbons as gasoline, benzene, and MTBE in soil post-
remediation (0 — 10 feet bgs), respectively; Figures 4J through 4L represent contaminant
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3.4

concentrations of total petroleum hydrocarbons as gasoline, benzene, and MTBE in soil
post-remediation (11 — 20 feet bgs), respectively. Copies of the historic soil boring logs
and well completion logs are included in Appendix A. The SFRWQCB’s ESLs for soil
and BPOs for groundwater are included in Appendix B.

As stated in the Second Quarter 2008, Status Report submitted by Thrifty dated June 26,
2008, based on historical laboratory groundwater analytical data, Thrifty believes that the
petroleum hydrocarbon plume associated with the adjacent Shell Station has migrated
into the subsurface soils and groundwater of the Thrifty Station No. 049 property. Thrifty
suggests that the ACHCA request Shell to take measures to mitigate the southern
migration of their hydrocarbon plume. Second Quarter 2008 groundwater analytical data
from the Shell service station wells indicate the maximum concentration of TPHg,
benzene, and MTBE were detected in MW-2 at 20,000 pg/L, 2,100 pg/L, and 200 pg/L,
respectively. Concentrations of TPHg and MTBE were detected in Shell well MW-5
which is located directly north and adjacent to the Thrifty Station No. 049. The
contaminants in groundwater (pre-remediation) for TPHg, benzene, and MTBE are
illustrated in Figures 6D through 6F; the contaminants in groundwater (post remediation)
are illustrated in Figures 6A through 6C.

Previous Remedial Activities

Site remedial activities were initiated in April 1991. The remediation system consists of a
groundwater treatment system using activated carbon, with groundwater extraction from
well RW-1. System operational data is included in Appendix C. On April 4, 2003, the
system was shut off for upgrade activities after producing and treating approximately
1,445,088 gallons of water. As of June 24, 2008, the upgraded system produced and
treated approximately 398,608 gallons of groundwater, and the old system and upgraded
system produced and treated a combined cumulative system total of 1,843,696 gallons of
groundwater since the system startup (April 1991).

Thrifty selected Advance GeoEnvironmental (AGE) to conduct remedial system upgrade
activities including installation of a new treatment compound, installation of new piping,
connection of piping to the replacement well network, and the operation and maintenance
of the upgraded groundwater pump and treat system. In January 2004, AGE abandoned
wells MW-2, MW-4, and RW-1 and replaced them with wells MW-2R, MW-4R, and
RW-1R.

The upgraded remediation system was restarted by AGE for continuous operation on
June 21, 2004. The primary components of the upgraded system within the treatment
compound consist of an air compressor, 500-gallon settling tank, control panel, and three
200-pound granular activated carbon canisters. The upgraded system is removing
groundwater from extraction wells MW-2R, MW-4R, and RW-1R that are each equipped
with downhole submersible pumps.

On January 12, 2005, system operations and maintenance duties were assumed by EMC
from AGE. According to EMC, as of June 24, 2008, the old system and upgraded system
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4.0

4.1

4.2

5.0

produced and treated a cumulative system total of 1,843,696 gallons (Appendix C).
System influent and effluent analytical results are also included in Appendix C.

VOLUME ESTIMATES

TPHg Estimated Volumes in Soil

GHC estimates the mass of before remediation based upon TPHg in soil beneath the Site
(0 — 10 ft. bgs) to be approximately 4,150 pounds (Figures 4A and 4D); the mass of post-
remediation remediation based upon TPHg in soil beneath the Site (0 — 10 ft. bgs) to be
approximately 5,061 pounds (Figures 4G and 4J). The historic soil data for the Site
(Table 1) were used to calculate the mass of this compound in the subsurface. For the
purposes of this calculation, the soil density was assumed to be 120 pound per cubic foot,
an area of 80 feet by 80 feet, and that no TPHg contamination was observed below 10
feet.

TPHg Estimated Volumes in Groundwater

GHC estimates the mass of TPHg in the groundwater plume (one pore volume) before
remediation to be approximately 6.06 gallons (Figure 6D). GHC estimates the mass of
TPHg in the groundwater plume (one pore volume) during the 3™ Quarter 2008 (post
remediation) to be approximately 1.93 gallons (Figure 6A). As mentioned earlier, seven
water wells are located within a one-mile radius of the Site, with four of the seven wells
having been located. The nearest groundwater production well is located approximately
900 feet west of the Site.

Based on the most recent groundwater sampling results collected during the 3 quarter
2008 (July 16, 2008), the maximum TPHg concentrations detected were in MW-4R
(33,400 pg/L), maximum benzene concentration (236 pg/L) was detected in MW-4R, and
the maximum MTBE concentration (148 pg/L) was detected in MW-2R. The
contaminants in groundwater (pre-remediation) for TPHg, benzene, and MTBE are
illustrated in Figures 6D through 6F; the contaminants in groundwater (post remediation)
are illustrated in Figures 6A through 6C. Field sampling data sheets and laboratory
reports and chain-of-custody documentation for the 3™ Quarter 2008 were submitted by
Thrifty under separate cover.

FEASIBILITY STUDY

The feasibility study below discusses and evaluates five remedial technologies, and
suggests the most cost-effective technology to remove petroleum hydrocarbon
concentrations in soil and groundwater that are present beneath the Site.
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5.1

5.1.1

5.1.2

Remedial Action Objectives

Remedial Action‘Objectives — Soil & Groundwater

Remedial action objectives for both soil and groundwater at the Site are as follows:

e protection of human health and the environment

e attainment of applicable cleanup standards

* reduction or elimination, to the extent practicable, of further releases that may
pose threats to human health or the environment

Clean Up Levels — Soil & Groundwater

San Francisco Bay Regional Water Quality Control Board’s (SFRWQCB) environmental
screening levels (ESLs) are attached in Appendix B and chemicals of concern ESLs are
summarized in the table below:

ESLs
Compound In Soils In Soils In
Groundwater
(<3 Meters bgs) (>3 Meters bgs)
(mg/kg) (mglkg)
(ugfl)
commercial/residential use commercial/residential use
Benzene 0.044/0.044 0.044/0.044 1
Toluene 2.9/2.9 2.9/2.9 40
Ethylbenzene 3.3/3.3 3.3/3.3 30
Total Xylenes 2.3/2.3 2.3/2.3 20
MtBE 0.03/0.03 0.03/0.03 5
TPHg 100/100 100/100 100

TOC 049 FS-CAP
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5.2

5.3

5.3.1

Contaminants of Concern

The contaminants of concern in both soil and -groundwater at the Site include fuel
hydrocarbons which include TPHg, benzene, and MTBE. Contaminant concentrations
are greatest in the area of wells MW-2R, MW-4R, and RW-1R near the existing USTs.
Figures 4G through 41 represent contaminant concentrations of total petroleum
hydrocarbons as gasoline, benzene, and MTBE in soil post remediation (0 — 10 feet bgs),
respectively; Figures 4J through 4L represent contaminant concentrations of total
petroleum hydrocarbons as gasoline, benzene, and MTBE in soil post-remediation (11 —
20 feet bgs), respectively. The contaminants in groundwater (post remediation) based
upon the July 16, 2008 quarterly monitoring event are illustrated in Figures 6A through
6C.

Cleanup goals for groundwater are assumed to (MCLs) for benzene and MTBE in
drinking water or cleanup to technically feasible concentrations if MCLs cannot be
practically achieved. It is believed that natural attenuation will achieve applicable cleanup
levels for benzene, but that active remediation may be required to reach applicable
cleanup goals for MTBE.

Evaluation of Remedial Alternatives

Five potential remedial alternatives were evaluated for remediation of petroleum
hydrocarbon (TPHg, benzene, and MTBE) affected soil and groundwater at the Site.

The remedy selection factors considered were:

. long-term effectiveness and permanence of the alternative

. reduction of toxicity, mobility or volume

. short-term risks to public health, workers, and the environment
. ease or difficulty of implementing the alternative

. cost .

The results of the alternative screening analysis are briefly described in the following
sections.

No Action

The “no action” alternative is a baseline for comparison with other alternatives, and is
considered in accordance with CCR and U.S. EPA guidance. With this option, no
remedial technologies would be implemented except for periodic environmental
monitoring, and operation of the existing groundwater extraction and treatment system
would be discontinued. Future use of groundwater would be limited, as necessary, using
institutional controls. This alternative assumes that monitoring of groundwater quality
similar to the monitoring program currently in place would continue. Monitoring would
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5.3.2

5.3.3

include continued periodic measurement of water levels and collection and analysis of
groundwater samples from monitoring wells at the Site. Monitoring would continue until

. clean up objectives are reached. Under this alternative, percolating rainwater or perched

water in flow would likely transport petroleum hydrocarbons in groundwater
downgradient. Clean up objectives would eventually be reached through natural
processes such as biodegradation, adsorption, and dilution; and over time, petroleum
hydrocarbon concentrations would be reduced in groundwater. The “no action”
alternative would not meet short-term risks (groundwater would be above drinking water
MCLs), reduction of toxicity, mobility, or volume (would allow for continued migration
of petroleum affected groundwater offsite), nor overall protection of human health
(municipal water supplies if impacted the possibility would exist for a human health risk),
therefore it is not considered applicable for this Site.

Estimated Cost: $200,000 - $300,000 Estimated Duration: 20 — 30 years.

Monitored Natural Attenuation

Monitored natural attenuation (MNA) is an effective technology for addressing
degradable low concentration fuel hydrocarbons in soil and ground water. MNA reduces
ground water and soil concentrations to compliance concentrations when concentrations
are already low or following the implementation of active remedial action. MNA is most
effective in moderate to very granular soils where oxygen flow through the ground water
and soils is sufficient to maintain biological degradation activity. Natural attenuation also
depends upon dispersion, diffusion, volatilization, and adsorption. However, for
petroleum hydrocarbons, biodegradation is the most significant natural attenuation
mechanism. Natural attenuation is considered a destructive technology since it results in
a reduction of contaminant mass over time. This alternative would not meet short-term
risks (removal of petroleum hydrocarbons from groundwater would take a long time), nor
cause a reduction of toxicity, mobility, or volume (no active containment of the dissolved
phase plume) and overall protection of human health ‘(removal of petroleum
hydrocarbons and lowering concentrations from dissolved phase plume to MCLs would
take a long time), therefore the long-term effectiveness is in question.

Estimated Cost: $300,000 - $600,000 Estimated Duration: 15 — 30 years.

Excavation

Excavation of petroleum hydrocarbon-affected soil in the source area at wells MW-2R,
MW-4R, and RW-1R would not be an effective solution for remediation at the Site. Due
to the proximity of the source area to the pump islands, USTs, and major cross streets, the
effective depth of the excavation would be restricted. Therefore, the reduction in volume
of contaminated soil would be insufficient to achieve the designated cleanup levels.
Extensive excavation would also disrupt daily business at the service station, due to the
invasive nature and size of heavy equipment. Complete excavation of impact soils would
require shoring, removal of all above ground and below ground petroleum dispensing
infrastructure, the depth of the excavation would be a significant safety concern, and the
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5.3.4

5.3.5

petroleum dispensing infrastructure would need to be reinstalled. Also the dissolved
phase petroleum concentrations would not be actively remediated with this alternative.
Costs are moderate however these constraints make this alternative costly and a safety
concern, therefore this technology is not favored.

Estimated Cost: $750,000 - $950,000 Estimated Duration: 3-4 months.

Continued Interim Remedial Action - Groundwater Extraction (Pump
and Treat)

Groundwater pump and treat is a long proven remedial technology providing both
removal of dissolved phase groundwater contaminants and hydraulic control of the
dissolved phase plume. The remedial alternative also provides plume containment to
curtail any offsite migration. This technology requires the use of a groundwater
extraction pump and extracted water treatment (through carbon filtration) prior to
permitted discharge to the sanitary sewer or storm drain. In April 1991, remediation at the
Site began with startup of the groundwater extraction and remediation system consisting
of a groundwater treatment system using activated carbon, with groundwater extraction
from well RW-1. An upgraded remediation system was restarted in June 2004 with an air
compressor, 500-gallon settling tank, control panel, and three 200-pound granular
activated carbon canisters. The upgraded system removed groundwater from extraction
wells MW-2R, MW-4R, and RW-1R that are each equipped with downhole submersible
pumps. As of June 24, 2008, the upgraded system produced and treated a cumulative
system total of 1,843,696 gallons of extracted groundwater from beneath the Site.

This alternative would meet short-term risks (removal of petroleum hydrocarbons from
groundwater), reduction of toxicity, mobility, or volume (continued containment of the
dissolved phase plume) and overall protection of human health (removal of petroleum
hydrocarbons and lowering concentrations from dissolved phase plume to MCLs).
However, the vadose zone above the water table would still contain residual petroleum
hydrocarbon concentrations that could continue to impact the water-bearing zone,
therefore the long-term effectiveness is in question.

Estimated Cost: $30,000 - $200,000 Estimated Duration: Approximately 1.5 to 10 Years

Multi-Phase Extraction (MPE) Events

To obtain soil vapor extraction (SVE) and removal of petroleum hydrocarbons from the
vadose zone, a mobile SVE rig equipped with a liquid knockout pot having an automatic
transfer pump, manual and automatic dilution air control, and a positive displacement
blower, and a propane fired thermal oxidizer with a Bay Area Air Quality Management
District (BAAQMD) various locations permit for destruction of extracted vapors are
connected to MPE extraction wells. Soil vapor extraction would occur in the unsaturated
(vadose) zone via a vacuum applied to the soil to induce the controlled flow of air and
remove volatile and some semivolatile contaminants from the soil. Soil vapor extraction
will also extend and address the saturated zone exposed to vapor extraction by lowering
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6.0

the water table via the existing downhole pumps. The gas leaving the soil would be
treated by thermal or granular activated carbon to recover or destroy the contaminants.
For groundwater extraction the existing down-hole pumps that would be used to lower
the groundwater table to expose the vadose zone in the MPE wells. The extracted
groundwater would be treated through the existing granular activated carbon unit under
authorization of the sewer discharge permit. The MPE events are performed at maximum
flow rates to arrive at a better understanding of airflow characteristics, ROI, effect of the
vacuum on the water table and volume of groundwater extracted, and changes in
concentration at each well.

Costs are considered low to moderate, depending on the number of MPE events required,
and this approach is technically feasible because of the ease in mobilization compared to
a fixed system, and the low residual concentrations of petroleum hydrocarbons remaining
in soil and groundwater at wells MW-2R, MW-4R, and RW-IR at this Site.

Estimated Cost: $20,000 - $100,000 Estimated Duration: 6 months -1 year.

Selection of Remedial Alternative

No action, monitored natural attenuation, and excavation, were not considered as
effective remediation alternatives. Continued operation of the existing groundwater
extraction pump and treat system would perform plume containment but would leave
residual petroleum hydrocarbon concentrations in the vadose zone which could continue
to leach into groundwater. For the above reasons, GHC and Thrifty recommend a 5-
day 24-hour MPE event as the selected alternative for the site.

CORRECTIVE ACTION PLAN

Based on the available data it appears that a 5-day 24-hour MPE event is a very effective
remedial approach for the Site and will therefore be considered the primary methodology
for treatment of the remaining residual petroleum hydrocarbon concentrations in wells
MW-2R, MW-4R, and RW-1R. GHC believes that a mobile MPE event utilizing a
mobile SVE unit and the existing groundwater extraction and treatment system is the
most viable remedial option available for removal of petroleum hydrocarbon at the Site.

GHC proposes that a 5-day 24-hour MPE event be performed with combined soil vapor
and groundwater extraction on wells MW-2R, MW-4R, and RW-1R; wells MW-1, MW-
3, and MW-7 would serve as observation wells. Wells MW-2R, MW-4R, and RW-1R
were chosen because they have served as groundwater extraction wells for a number of
years with the existing groundwater extraction and treatment system and hence are
connected to the conveyance piping network for immediate use during the proposed 5-
day 24-hour MPE event. A mobile SVE rig and the existing groundwater extraction and
treatment system will be used for this remedial action. The SVE rig component of the
MPE system will be capable of a flowrate of 250 actual cubic feet per minute (acfm at
60° F and 14.7 psi) and total vacuum up to 15 inches of mercury (in.Hg). The SVE rig
will be equipped with a liquid knockout pot having an automatic transfer pump, manual
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and automatic dilution air control, and a positive displacement blower, and a propane
fired thermal oxidizer with a BAAQMD various locations permit for destruction of
extracted vapors. Destruction efficiency for non-methane hydrocarbons was 99%+ will
be calculated using a PID calibrated with hexane. During the 5-day MPE event,
groundwater extraction will be executed by the existing down-hole pumps that would be
used to lower the groundwater table to expose the vadose zone in the MPE wells MW-
2R, MW-4R, and RW-1R. The extracted groundwater as well as the groundwater
accumulated in the SVE’s knockout pot would be treated through the existing granular
activated carbon unit under authorization of the sewer discharge permit.

The following provides a description of field data collection activities, laboratory
analysis, and reporting that will be performed in association with the MPE event:

> Influent vapor concentrations in wells MW-2R, MW-4R, and RW-1R will be
measured (using a PID calibrated with hexane gas) at the beginning of the MPE
event at every hour thereafter. Other parameters such as manifold applied vacuum
(inches of Hg), system flow rate (scfim), system flow temperature (degrees
Fahrenheit), and wellhead vacuum will also be recorded every two hours. Vapor
samples will be collected from the influent stream of wells MW-2R, MW-4R, and
RW-IR one hour after start up of the MPE event, and at the end of the second,
third, and fifth days of the event. The vapor samples (collected in tedlar bags)
will be sent to Associated Laboratories to be analyzed for petroleum
hydrocarbons as gasoline using EPA Method 8015M, and for BTEX, MTBE, and
other oxygenates using EPA Method 8260B.

» Depth to water will be recorded for wells MW-2R, MW-4R, and RW-1R before
the start of the MPE event and the end of each day of the event.

> A groundwater sample will collected from wells MW-2R, MW-4R, and RW-1R
immediately before start up of the MPE event and the end of the 5-day event. The
water samples will be sent to Associated Laboratories to be analyzed for
petroleum hydrocarbons as gasoline using EPA Method 8015M, and for BTEX,
MTBE, and other oxygenates using EPA Method 8260B.

> Vacuum drawdown and depth to water will be measured in the observation wells
(MW-1, MW-3, and MW-7) at the beginning, mid-point, and end of each day of
the event.

» A MPE summary report will be submitted to the agency four weeks following the
completion of the MPE event. The report will include all pertinent operating data
as well as the laboratory results and hydrocarbon mass recovered (pounds) and
removal rate (pounds/hour) based on laboratory results, as well as total gallons of
groundwater recovered. The report will also include recommendations regarding
potential future corrective action, or site closure, whichever is warranted.

Before commencing field work a Health and Safety plan will be submitted to the
ACHCA.

\4
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6.2

7.0

Quarterly groundwater monitoring will continue to be used to establish the quality of
groundwater beneath the Site over time and to monitor the effectiveness of soil and
groundwater remediation activities. Remediation will be deemed complete once
petroleum hydrocarbon vapor and groundwater concentrations reach asymptotic levels or
MDLs, respectively. If the MPE remediation event shows that petroleum hydrocarbon
concentrations remain above the target clean up levels, additional MPE events will be
proposed in the MPE status report.

Closure Sampling

Quarterly groundwater monitoring will continue to be used to establish the quality of
groundwater beneath the Site over time and to monitor the effectiveness of groundwater
remediation activities. Once asymptotic vapor concentrations are reached and maintained,
and groundwater goals are reached, soil confirmation sampling will be performed.

Conclusions

The Site has residual petroleum hydrocarbon concentrations in soil and groundwater at
wells MW-2R, MW-4R, and RW-IR at the Site. Thrifty believes these residual
concentrations can be effectively removed from site soil and groundwater by remediation
via a 5-day MPE event extracting from wells MW-2R, MW-4R, and RW-1R, and once
these remedial activities are completed Thrifty will either pursue closure activities for this
low risk site and site closure approval from the ACHCA, or propose additional MPE
events for the Site. .
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TABLE 1A
Historic and Recent Soil Sample Laboratory Analytical Results
Thrifty Oil Station #049 - Oakland, CA

Page 1 of 1

GHC - 1330
Sample Date ANALYTICAL PARAMETERS
iD Sampled TPHg Benzene Toluene Ethylbenzene Xylenes MTBE
(mag/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)
ESLs shallow soil (<3m bgs, 100 0.044 2.9 3.3 2.3 0.023
ESLs deep soil (>3m bgs) 100 0.044 2.9 3.3 2.3 0.023
MW-1 7/31/1986 ND . : : :
Mw-2 7/3111986 - ND
MW-3(4-4 5 ft)] 7/31/1986 22
SB-1 7/31/1986 ND
SB-2(9-9.5 ft) 7131/1986 67
SB-3 7/31/1986 ND
MW-4(6.75 ft)| 11/14/1986 1,
MW-5 11/14/1986 '
MW-6 11/14/1986
MW-7(6.50 ft)| 11/14/1986
B-1 9/11/1987
B-2(5 ft) 9/11/1987
B-3 9/11/1987
B-4 9/11/1987
B-5 9/11/1987
T-1 3/23/1998 430 3.0 <1.2 7.3 7.5 <6.2
T-2 3/23/1998 3 0.74 0.15 0.65 1.1 4.7
T-3 3/23/1998 73 0.34 <0.10 <0.10 0.56 <0.50
T-4 3/23/1998 1,600 9.3 17 22 100 27
P-1 3/23/11998 27 0.36 0.054 0.53 0.10 13
P-2 3/23/1998 1,800 3.4 31 11 21 6.0
P-3 3/23/1998 14 0.28 0.023 0.048 0.16 2.8
P-4 3/23/1998 3,900 19 42 53 330 22
P-5 3/23/1998 9.5 0.15 0.080 0.031 0.12 0.066
B1-5 10/6/2004 <0.401 0.0018J <0.00042 <0.00041 <0.0008 0.097
B1-10 10/6/2004 <0.401 0.016 <0.00042 0.0023J 0.001J 0.411
B1-15 10/6/2004 <0.401 <0.00039 <0.00042 <0.00041 <0.0008 0.053
B1-20 10/6/2004 <0.401 <0.00039 <0.00042 <0.00041 <0.0008 0.019
B2-5 10/6/2004 654 <0.0195 <0.021 5.89 31.3 0.140J
B2-10 10/6/2004 <0.401 <0.00039 <0.00042 <0.00041 0.007 0.939
B2-15 10/6/2004 <0.401 <0.00039 <0.00042 0.0014J 0.0084 0.22
B2-20 10/6/2004 <0.401 <0.00039 <0.00042 <0.00041 <0.0008 0.0055
B3-10 10/6/2004 <0.401 <0.00039 <0.00042 <0.00041 0.0035J 0.609
B3-15 : 10/6/2004 |  <0.401 0.0021J 0.0061 0.0041J 0.02 1.32
B3-20 10/6/2004 <0.401 <0.60039 <0.00042 <0.00041 0.0032J 1.06
B4-5 10/6/2004 30 0.0023J <0.00042 0.0018J 0.0035J 0.024
B4-10 10/6/2004 <0.041 <0.00039 <0.00042 <0.00041 <0.0008 1.07
B4-15 10/6/2004 <0.041 <0.00039 <0.00042 <0.00041 <0.0008 0.121
B4-20 10/6/2004 <0.401 <0.00039 <0.00042 <0.00041 <0.0008 0.42

NOTES: TPHg analyzed by EPA Method 8015M
BTEX and MTBE analysis by EPA Method 82608
"<" = Less than the specified laboratory detection limit
"J" = Trace
* Total Recoverable Petroleum Hydrocarbons
Not analyzed
ESLs = Environmental Screening Levels

3m bgs = 3 meters (10 feet) below ground surface
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TABLE 1B
Historic and Recent Soil Sample Laboratory Analytical Results

Other Oxygenates
Thrifty Oil Station #049 - Oakland, CA
GHQ -1330
Sample Date ANALYTICAL PARAMETERS
ID Sampled DIPE ETBE TAME TBA

(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)
B1-5 10/6/2004 <0.00082 <0.00077 <0.00061 0.132
B1-10 10/6/2004 <0.00082 <0.00077 0.024 0.304
B1-15 10/6/2004 <0.00082 <0.00077 <0.00061 0.012J
B1-20 10/6/2004 <0.00082 <0.00077 <0.00061 <0.005
B2-5 10/6/2004 <0.041 <0.0385 <0.0305 <0.250
B2-10 10/6/2004 <0.00082 <0.00077 0.011 0.339
B2-15 10/6/2004 0.0016J <0.00077 0.0011J 0.038J
B2-20 10/6/2004 <0.00082 <0.00077 <0.00061 <0.005
B3-10 10/6/2004 <0.00082 <0.00077 0.0024J 0.488
B3-15 10/6/2004 <0.00082 <0.00077 0.025 0.263
B3-20 10/6/2004 <0.00082 <0.00077 0.025 0.175
B4-5 10/6/2004 <0.00082 <0.00077 <0.00081 0.013J
B4-10 10/6/2004 <0.00082 <0.00077 0.0028J 0.496
B4-15 10/6/2004 . <0.00082 <0.00077 <0.00061 0.019J
B4-20 10/6/2004 <0.00082 <0.00077 <0.00061 ) 0.070

NOTES: Oxygenate analysis by EPA Method 8260B
"<" = Less than the specified laboratory detection limit

"J" = Trace
DIPE = DilsoPropy! Ether TAME = Tert Amyl Methyl Ether
ETBE = Ethyl Tert Butyl Ether TBA = Tert Butyl Alcohol
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TABLE 2B

ADDITIONAL GROUNDWATER DATA
THRIFTY OIL STATION # 049, OAKLAND, CA.

TBATE
AMPLED -

L VETBE

TAME

TBA

el

MONITORING WELL #:MW-1
11/14/02 - N
01/29/03 - - - - - -
04/23/03 - - - N - -
07/10/03 <0.29 <0.17 <0.28 <10 - -
10/20/03 - - - . . _
01/14/04 - - . _ . .
04/08/04 - - - - - -
07/21/04 - - - - - -
10/20/04 - - - - - N
01/19/05 - - - - - -
04/20/05 - - - - - -
07/20/05 <0.29 <0.17 <0.28 <10 <20 <20
10/19/05 <0.29 <0.17 <0.28 12 <20 <20
01/24/06 <0.29 <0.17 <0.28 <10 <20 <20
04/19/06 <0.29 <0.17 <0.28 <10 <20 <20
07/19/06 <2.9 <1.7 <2.8 <100 - -
09/15/06 <0.29 <0.17 <0.28 <10 - -
10/18/06 <0.29 <0.17 <0.28 <10 - -
01/17/07 <0.29 <0.17 <0.28 <10 - .
04/18/07 <0.29 <0.17 <0.28 <10 - B
07/18/07 <0.20 <0.23 <0.19 <10 - -
10/17/07 <0.20 <0.23 <0.19 <10 - .
01/16/08 <0.20 <0.23 <0.19 <10 - .
04/22/08 <0.20 <0.23 <0.19 <10 - N
07/16/08 <0.20 <0.23 <0.19 <5.2 - -

01/29/03

04/23/03

07/10/03

10/20/03

MONITORING WELL #MW:2

02/03/04 <0.29
04/08/04 - - - . - .
07/21/04 - - - - -

10/20/04 - - - - . -
01/19/05 - - - - - -
04/20/05 - - N - - -
07/07/05 <0.29 <0.17 37 1,130 - R
07/20/05 <0.29 <0.17 95 151 <20 <20
10/19/05 <0.29 <0.17 13 33 <20 <20
01/24/06 <0.29 <0.17 <0.28 42 <20 <20
04/19/06 <5.8 <3.4 <5.6 <200 <20 <20
07/19/06 <2.9 <1.7 68 113 - -
09/15/06 - - - - - -
10/18/06 <2.9 <17 <2.8 174.0 - N
01/17/07 <58 <34 <52 <2000 - -
04/18/07 <0.29 <0.17 52 122.0 - N
07/18/07 <0.20 <0.23 <0.19 39 - -
10/17/07 <0.20 <0.23 11 119 - -
01/16/08 <0.20 <0.23 2.9 <10 - -
04/22/08 <20 <23 <19 <1,000 - -
07/16/08 <0.20 <0.23 <0.19 9.5 - -

MONITORING WELL #:MW-3
11/14/02 <0.2 <0.12 <0.16 <10 N -
01/29/03 - - - - - -
04/23/03 - - - - - -
07/10/03 <0.29 <0.17 <0.28 <10 N -
10/20/03 - - - - - -
01/14/04 - - - - - -
04/08/04 - - - - - -
07/21/04 - - - - - -
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TABLE 2B
ADDITIONAL GROUNDWATER DATA

DAT

SAMPLED
10/20/04 - - - - - -
01/19/05 - - - - - -
04/20/05 - - - - - _
07/20/05 <0.29 <0.17 <0.28 <10 <20 <20
10/19/05 <0.29 <0.17 <0.28 <10 <20 <20
01/24/06 <0.29 <0.17 <0.28 <10 <20 <20
04/19/06 <0.29 <0.17 <0,28 <10 <20 <20
07/19/06 <2.9 <1.7 173 128 - -
09/15/06 <0.29 <0.17 38 <10 - -
10/18/06 <0.29 <0.17 2.8 <10 - -
01/17/07 <0.29 <0.17 <0.28 <10 - -
04/18/07 <0.29 <0.17 <0.28 18 - -
07/18/07 <0.20 <0.23 <0.19 11 - -
10/17/07 <0.20 <0.23 <0.19 <10 - R
01/16/08 <0.20 <0.23 <0.19 <10 - -
04/22/08 <0.20 <0.23 <0.19 <10 - -
07/16/08 <0.20 <0.23 <0.19 10 - -

MONITORING WELL # MW-

11/14/02

01/29/03

04/23/03

07/10/03

10/20/03

MONITORING WELL # MV

02/03/04

04/08/04 - - - - - -
07/21/04 - - - - - -
10/20/04 - - - - - -
01/19/05 - - - - - -
04/20/05 - - - - - -
07/07/05 <0.29 <0.17 57 167 - -
07/20/05 <0.29 <0.17 <0.28 369 <20 <20
10/19/05 <0.29 <0.17 39 335 <20 <20
01/24/06 <0.29 <0.17 <0.28 <10 <20 <20
04/19/06 <2.9 <1.7 36 231 <20 <20
07/19/06 <2.9 <1.7 <2.8 <100 - -
09/15/06 - - - - - -
10/18/06 <29 <17 <28 <1000 - -
01/17/07 <58 <34 <52 <2000 - -
04/18/07 <14.5 <8.5 <14 <500 - -
07/18/07 <0.20 <0.23 <0.19 20 - -
10/17/07 <0.20 <0.23 3.9 89 - -
01/16/08 <0.20 <0.23 <0.19 25 - -
04/22/08 <2.0 <2.3 <1.9 <100 - -
07/16/08 <0.20 <0.23 <0.19 18 - -

MONITORING WELL # IW-5 =
11/14/02 <0.2 <0.12 <0.16 <10 - -
01/29/03 - - - - - -
04/23/03 - - - - - -
07/10/03 <0.29 <0.17 <0.28 <10 - -
10/20/03 - - - - - -
01/14/04 - - - - - -
04/08/04 - - - - - -
07/21/04 - - - - - -
10/20/04 - - - - - -
01/19/05 - - - - - -
04/20/05 - - - - - -
07/20/05 <0.29 <0.17 <0.28 <10 <20 <20
10/19/05 <0.29 <0.17 1.4 <10 <20 <20
01/24/06 <0.29 <0.17 1.2 19 <20 <20
04/19/06 <0.29 <0.17 <0.28 <10 <20 <20
07/19/06 <0.29 <0.17 <0.28 <10 - -
09/15/06 <0.29 <0.17 <0.28 <10 - -
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TABLE 2B

ADDITIONAL GROUNDWATER DATA

" DAT

TBA

SAMPLED: (uglk) =
10/18/06 <0.17 <0.28 <10 - -
01/17/07 <0.17 <0.28 <10 - -
04/18/07 <0.17 <0.28 <10 - -
07/18/07 <0.23 <0.19 <10 - -
10/17/07 <0.23 <0.19 <10 - -
01/16/08 <0.23 <0.19 <10 - -
04/22/08 <0.23 <0.19 <10 - -
07/16/08 <0.23 <0.19 <5.2 - -

MONITORING WELL # MW-6:

11/14/02 <0.2 - .
01/29/03 - - - - - -
04/23/03 - - - - - -
07/10/03 <0.29 <0.17 2.1 38 - -
10/20/03 - ~ - - - .
01/14/04 - - - - - -
04/08/04 - - - - - .
07/21/04 - - - - -
10/20/04 - - - - - -
01/19/05 - - - - - -
04/20/05 - - - - - -
07/20/05 <0.29 <0.17 <0.28 <10 <20 <20
10/19/05 <0.29 <0.17 <0.28 <10 <20 <20
01/24/08 <0.29 <0.17 <0.28 <10 <20 <20
04/19/06 <0.29 <0.17 <0.28 13 <20 <20
07/19/06 <0.28 <0.17 <0.28 <10 - -
09/15/08 - - - - - -
10/18/06 <0.29 <0.17 <0.28 <10 - -
01/17/07 <0.29 <0.17 <0.28 <10 - -
04/18/07 <0.29 <0.17 <0.28 <10 - -
07/18/07 <0.20 <0.23 <0.19 <10 - -
10/17/07 <0.20 <0.23 <0.19 <10 - -
01/16/08 <0.20 <0.23 <0.19 <10 - -
04/22/08 <0.20 <0.23 <0.19 <10 - -
07/16/08 <0.20 <0.23 <0.19 <6.2 - -

11/14/02 <10 - -
01/29/03 - - - - - -
04/23/03 - - - - - -
07/10/03 <0.28 <0.17 <0.28 <10 - -
10/20/03 - - - - - -
01/14/04 - - - - - -
04/08/04 - - - - - -
07/21/04 - - - - - -
10/20/04 - - - - - -
01/19/05 - - - - - -
04/20/05 - - - - - -
07/20/05 <0.29 <0.17 <0.28 <10 <20 <20
10/19/05 <0.29 <0.17 <0.28 <10 <20 <20
01/24/06 <0.29 <0.17 <0.28 <10 <20 <20
04/19/06 <0.29 <0.17 <0.28 <10 <20 <20
07/19/06 <2.9 <17 25 216 - -
09/15/06 <0.29 <0.17 <0.28 <10 - -
10/18/06 <0.29 <0.17 <0.28 <10 - -
01/17/07 <0.29 <0.17 <0.28 <10 - -
04/18/07 <0.29 <0.17 <0.28 <10 - -
07/18/07 <0.20 <0.23 <0.19 <10 - -
10/17/07 <0.20 <0.23 <0.19 <10 - -
01/06/08 <0.20 <0.23 <0.19 <10 - -
04/22/08 <0.20 <0.23 <0.19 <10 - -
07/16/08 <0.20 <0.23 <0.19 <5.2 - -
MONITORING WELL #RW-1R-
02/03/04 <0.29 <0.17 53 1,370 - -
04/08/04 - - - - - -
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TABLE 2B

ADDITIONAL GROUNDWATER DATA

KLAND, CA.
SAMPLED
07/21/04 - - - - - -
10/20/04 - - - - - -
01/19/05 - - - - - -
04/20/05 - - - - - -
07/07/05 <0.29 <0.17 71 1.740 - -
07/20/05 <0.29 <0.17 <0.28 <10 <20 <20
10/19/05 <0.29 <0.17 9.6 65 <20 <20
01/24/08 <2.9 <1.7 <2.8 156 <20 <20
04/19/06° <2.9 <17 11 206 <20 <20
07/19/06 <2.9 <1.7 <2.8 217 - -
09/15/06 - - - - - -
10/18/06 <2.9 <17 <2.8 209 - -
01/17/07 <58 <34 <52 <2000 - -
04/18/07 <14.5 <8.5 <14 <500 - -
07/18/07 <2.0 <2.3 <1.9 <100 - -
10/17/07 <0.20 <0.23 <0.19 81 - -
01/16/08 <0.20 <0.23 <0.19 31 - -
04/22/08 <2.0 <2.3 <1.9 <100 - -
07/16/08 <0.20 <0.23 <0.19 <§.2 - -
NOTE: DIPE, ETBE, TAME, TBA analyzed by EPA Method 82608
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TABLE 3
WELL COMPLETION DETAILS
Thrifty Oil Station #049 - Oakland, CA
GHC - 1330

Date - Casing

Constructeq | 10tal Depth Diameter | SCreen Interval | TOC Elevation

Well ID

MW-1 07/31/86 25' 2-inch 5-25' 98.03
MW-2 07/31/86 25' 2—inch B 5-25' abandoned

CMW3 073186 | 28 2-inch 525 | 9769

Cmw-4 | 1nase | 14 | 4 414 | abandoned
mw-s5 | 114 | 14 | 2dnch | 414t | o3s3
MW | 11/14/86 T 414 | 9337
MW7 | 1171486 e 414 | w272
CRW-T | 192 | 200 5200 | abandoned
RW-IR | oi1s04 | 20 520 | -
 MW-2R | 0115004 | 200 520 | -

CMW-4R | o1mMs04 | 200 1 520 L

NOTES: * Feet above mean sea level
-- = Not surveyed

049 TAB 1A-1B, 3\ Table 3
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www.geohydrologic.com == Oakland, CA
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FIGURE 6D
DISTRIBUTION OF TPHg IN GROUNDWATER
THRIETY SERVICE STATION #049
3400 San Pablo Avenue
Oalkland, GA
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B
HEN

@ GROUNDWATER
TECHNOLOGY

Division of Oil Recovery Systems. Inc. v . .
. Well Number Mi 1 Drilling Log
project ATCO/San Pablo owner _Arco Petroleum Sketch Map
Location 2400 San Pablo Ave. Projact Number 208126
Cate Drilled -_-7_/__‘__31/_82.___ Total Depth of Hols _zé_f_T;-Diameter __8__1_13:..__._
Suriace Elevation ___ Water Lavel, Initial . 24-hrs ___
Screen: Dia. .2 IN.______ Length 20 fc. Slot Size ._-020
Casing: Dia. ___:_2__2'-_1:1_______ Length 5 fr. Type PVC
Drilling Company _Slerra Pacific _prilling Method _H._S. Auger Notes
prilter ._L. Pera Log by . B- Cliannell

] 8 g

w 5 o o5 - . -

= 2 -8 a2 L Description/Soll Classification

3 =@ e E 3 - {Color, Texture, Structures)

@ L 3 iR n ©

o =0 G}

B -,;; PID >\\>>>\/“ Concrete _ c
‘-_1 = :8 /\}Lj Black clay, stiff, damp, no odor
B '.c L‘ . . . .
— 3 - :f:c %/ i Green gray clay, stiff, damp. moderate odor
B 0 | |
B 5,_ 3 ) %/ / Brown silty clay, stiff, damp; Toderate odor
e 6 . )"“‘4 ) / » . .
— 7 — o o < / Brown sandy clay; soft, wet, pebbles,. moderate odor;
[~ 8 N :: ,G:Q " ' //%/ | ‘ . V :
S AT 0 | e Al %/ _

' 2 o1 2 Grey gravel and brown clay. dry, crumbly. moderate
10 T [k 0 I /_7_7/31/86 ' odor
R i P I
~12 R é
— ] ® o 'g : /CC% N

137k "o | 0" ppm Gray gravel in brown clay, soft, wet, no odor

odo‘ » 3 O PP B 9 . y o y g

~14 R 8& /

N . onot‘ of 7

15 el ) ‘— .

16 s —] %

L7 R /‘

| 18 ¥ __M:oo 74

!.‘-1() - h::——— ':. / ;/

L—’)O -1 a: %/41 . . .

“ o 1 77770 . Brown silty clay. stiff, dry, no odor
o a® ° (YN i

21 I : o Y, 3
=20 AR %

.' S 7
—3 R, -
I 1 SR I b/
247 od ?33{ ;,’44/;-“
— o °4~f‘1- ///4/7//_/_4
< | )




NN

Surtace Elevation

" | & GROUNDWATER
< TECHNOLOGY .

Division of Olf Recovery Syatems. Inc.

Casing: Dia. 2

. Well Number M. 2 Drilling Log
Project Arco/San Pablo Owner _ATCO Petroleum Sketch Map
Localion 3400 San Pablo Ave; Projact Number 20-8126
Data Drilled __7_'/_11_/.?’_6.)____ Tolal Depth of Hola _ML Diamater _@_E______

— Water Level, Initial ______.___ 2d-hrs. _._
Screen: Dia. ._2_1n, Length 20 _fe. Stotsize . .020

in., Length S_ft. Type PVC
Drilling Company _Sierra Pacific priling Method .H. S. Auger Notes

Log by B. Chamnell

Driller _L. Pera

5 g .|l g |
AE" .g_ -§ 'g 3 ; Description/Soil Classification
3 =@ 2 EE 5 (Color, Texture, Structures)
@ R = nZ o
o 23 ' 5
~ 07 }E %’Z PI_D N Concrete
~ LT LS ?a % Black clay, stiff, dry, no odor
- 25 B / |
"3 .Od , 5"52 7] Green gray clay, stiff, camp, moderate odor
— 4 % % /CL',‘ ' '
— 5--H ,o:°:°°°§ // -
N E-)~ '°e°__"°,: / Brown clay, soft, moist, pebbles, moderate odor
— 7 T b / ' .
o 0
L oo'_—-! : 7
- 9~} [ 5 g .

o rd] 12 ppm|i-A © Brown silty clay, stiff, pockets of water, minor
~10 1} ° ] 74 Yy 7/31/86 pebbles, no odor '
tn“ i / | |
le ~s ° /
~13 L7 ppm B /

S O e V7
14 :‘——-——-’a 2 /
~15 ";’r—ﬂf 6 //
16 T m /56[_“ Brown silty clay,very stiff, damp, no odor
~17 »;{::z ZJ///

. 3

18 T pel e /




3] GROUNDWATER

|

TECHNOLOGY

" Division of Oil Recovery Systams, Inc.

Well Number MA 3. Drilling Log
project ArcO/San Pablo owner _ATCO Petroleum Sketch Map
Location 2400 San Pablo Ave. Project Number ..20-8126
Date Drilled Jlgl_/?é______ Total Depth of Hole _LZEEE_ Diameter _8 In.

Surface Elsvation .____ Water Level, initial _____-__ 24-hrs. ____
Screen: Dia. ._Z.dX.__ __ lLenglh 20 fr Slot Size ._.(020 in.
Casing: Dia __2 in. Length 5 _fr Type PVC
Drilling Company _oierra Pacific _ prilling Method _H._S. Auger Notes
 Driller L. Pera Log by B. Channell
] s S 1l 8 |
= 2 3 52 9 Description/Soil Classilication
3 =9 2 EE 5 (Color, Texture, Structures)
2 2 é _ wZ g
— 0~ . Concrete :
O1Eg PID S N\ . —
~ 1 — P % Black clay, stiff, damp, slight odor
, |1 CL | -
[ ham B 5
] - 1B /
- '3 ] >'..C( .15 ppil A 7///// .
S ‘ | B ,
| 5 ' 2 /// Gray silty clay, soft, damp, minor gravel, moderate
° AR N
-7 = :; :a: X 7 ) ’ ) . L . . .
—~ 8 Pl 3115 ppfs’ B Brown silty clay, stiff, damp, pebbles, slight odox
gy 4t
- 9 P ‘*ﬁ
10 [ ¢ oQ / v 7/31/86
1L |
~12 b / .
137 ] Oppmf{ C | /
L4 T et LS@ o
~15 Lol . 4 Brown silty clay, stiff, dry, no odor
T16 LT
17 7 °°:° 4
18 TIe [ e
LA :
19 :; n:l O ppm
20 .1 L
1 et E
~20 >o° °
-—::. | :o:dr__"_‘i’:b’
20 X e #4
ey g —d L‘Q:" ;o
¢4 % d ¢
ey - — °':J 2 of
-




| & GROUNDWATER
'- ‘:jjmg TECHNOLOGY

§" Division of Oil Recovery Systems, Inc. Orilli L .
SOIL BORING sB 1 rifing Log
project ATC0/San Pablo _owner _Arco Petroleun Skelch Map
e [ ’ &
Location 34C0 San Pablo Ave. Project Number ._20"812'3
5 . .
Date Drilled .__’._/.31./_5.3_6____ Total Depth of Hola _?'_Q_f_t_ Diameter __8__13;_*____
Sur{acé Elevalion — Water Level, tnitial ______-___ 24-hrs. i
Screen: Dia. Length Siol Size _ e
Casing: Dia. ' Length Type
. e t

Drilling Company _Sierra_ Pacific Drilling Method . H._S. Auger Notes
Dritter ._L._Pera Log by ._B. Channell

3 5 2

w o 7 L ~ :

= 2 Q a .g © Descriplion/Soil Classilication

z =4 = ES = (Color, Texture, Structures)

@ 5 0wz ©

Q B O G,
— ol Asphalt

0 PID = phatt
— 17l %CL? Black clay, damp, semi-stiff, no odor

I
T
N

!
N
N

|

S
N

R

N\

55 ppm '
B 7ZB %7/31/86 places, moderate odor
—10 .// %/
k—i—;: {% Brown silty clay, stiff, dry, no odor
—13. o ~ /

0 PP M B, H:

3

—14 . 'SE %
15 7] U ci

o ppm !

i

]
NN
J
I

]

I

i

Ne)

|

(@]
o
N

g
Lo L
|
f

!
I

Green gray clay, stiff, damp, no odor

Green gray sandy clay, moderately stiff, wet in

Brown silty clay, very stiff, damp, minor pebbles.

no odor

D210 44



E@ GROUNDWATER
” [ TECHNOLOGY

" Division of Oll Recavery Systams, Inc.

o SOIL BORING SB. 2 Drilling Log
Project Al’CO/SEm Pablo Owner Arco Petroleum Sketch Map ’
Location 3#C0 San Pablo Ave. Project Number 208126
Date Drilled __7,!1_3__]*_/_8_6_~_- Total Depth of Hols _2~_Q,_f1_ Diamater .___8__]'-2'_____._
Sur{acé Elavation _____ Water Level, Initial ______+____ 24-hrs.
Screen:Dia. .. | Length Slot Size o
Casing:Dia. .. ______ Length Type
Drilling Company .Sierra Pacific _ priling Method _H._S. Auger Notes
priter _L. Pera Log by ._B. Channell
i 5 @ .=
e o o 25 -
~ 2 2 o © Description/Soil Classification
= —a S EE ! {Color, Texture, Structures)
o ® 5 < nZ ®
[a] B0 O]
— 0 — PID Concrete , ‘
— 1 - Black clay, stiff, démp: no odor
— 2 o
— 3 11 ppm Gray gravel and brown clay, damp. moderate odor
o 5 pran
e 6 -
—1 7 —— . ) .
— 8§ 7 ppm Brown silty clay, stiff, damp, minor pebbles,
~ 9 : slight odor
10 7 '
11 7] /!7/31/86
—12 — %
13 0 ppm{| C %C/L
2 4
14 3% //é
15 7] o4 //// Brown silty clay, very stiff, dry, no odor
.
16 T 7///?/4 .
17+
- — //’5
18 O ppm =0 7 //
- SUIZ /;;
— — L ML
20 T .
217 — -
(-22 - —
=5 - -
24 - -
l“25 I -




N
EEN

Project Arco/San Pablo

Ownse

Locatlon 3400 San Pablo Ave.

7/31/86

———————

Date Drilled

Surface Elevalion _____

Sereen:Dia. . Length

Casing: Dia

Drilling Company

r

[ B] GROUNDWATER
TECHNOLOGY

Division _of Oil Racoveary Systams, Inc.
SOIL BORING
Arco Petroleum

< Drilling Log

Sketch Map

Project Number
Total Dapth of Hole __Z_C)__it;-Diamater

Water Level, Initial ______.___ 24-hrs.

20-8126

Slot Size

Typs

Sierra Pacific

L. Pera

Drillar

Log by

Drilling Method

Notes

H. S. Auger
Lynn Pera

Depth:(Feet)

Qonstmcffon
-"Nofes
Sample

T wet

Number

Description/Soil Classification
(Color, Texture, Structures)

Ll & ]

N

. 28 ppm

12 ppr

Oppm

Oppm

B

~I~&on

|

N
[

CoOTM L0

O~tun
T

I

[

-

NN

N

b} |

{

1

' Concrete

¥ 7/31/36

slight hydrocarbon

Black silty clay, stiff, damp,
' odor

Greenish gray fine sandy clay with gravel, sﬁiff, .
moist, slight odor

Greenish brown fine sandy clay, medium stiff, moist

Erown sandy clay with bravel, stiff, moist

Gréyish brown sandy clay, stiff, moist

(grades orange-brown)

21000144



Elevation.

WELL DESIGN

DESCRIPTION

Existing Ground Surface

AP P
BENNS Concrete Slab and Base

&5 ;;j Black Silty Clayey Fill - Dry - No Odor

— / / Olive Silty Clay - Moist - No Odor

] {;{Céﬁ: Light Green Silty Clay w/ Brown Mattling ~
~4 e, - Moist - Moderate HC Odar

] );}Z _ . ,
oodds | Olive Silty Sandy Clay - Very Moist -
: .Slight to Moderate HC Qdor

4 o | | 1o

- o » - :
9557 | | o
— vy Light Brown Silty Sandy Clay - Very

- Er;//// | Moist - No Odor

Bottom of Boring at 15 ft.

Pl
PRI =V S B B ) BT B Y VRN QP
[
‘ R
\3\ §1rs%

R

!
w
e

1
3o
L1
h
]

[
)

|

|

L...1q__ -

— 20 — ~ 20~
— 21 - -

Figure 2 - Test Boring Log No. 8-1
- Monitoring Well No. MW-4 oodward-Clyde Cansuitants



11-14-86 Elevation.
T WELL DESIGN
w Tl ﬁ PENE . ESCRIPT
N | £EE | o [RESIS. DESCRIPTION . 83 SAND
@ 2 O« -

FEET | G Z | D6 |/ FT. 2"10-0.02s5L07

:‘__ 0 Existing Ground Surface
pizinieie; AC Pavement and Base

1 'E?%-’) Black S1lty Clay Fill
L 2 /
5 Brown Silty Loam - Dry - No Odor
. 4 > :
5 V. / Light Green Silty Clay w/ Some Sand -

: Vi,éﬂ Moist - No Odor
—~ 5 — 5—1 ¥ ¥y S0 i
S / | Same as Above Except More Moisture -
// No Odor - No Recovery From Sample

- 8 — ’LA
— 9 — V/{{/}, Brown Silty Gravelly Clay - Maist - No
- Odor :

10 W 10

Same as Above Except No Gravel

— 15— Bottom of Boring at 15 ft, -

L. —_— -

2
27 — -
{
Figure 3 - Test Boring Log No. B-2

- Monitoring Well No. MW-5 Woodward-Clyde Cansultants




Elevation.

< W IPENE.
DE ey RES DESCRIPTION
I | oL Sis.
reeT | 62 | 96 |/ FT.
-0 Existing Ground Surface
f\f\;"\ AC Pavement and Base
- ] - ) - .‘-}1-; %
L 2297 Black Silty Clayey Fill- Dry - No Odor
| g///y i B Si ‘ Moist Od
— 3 — /’j"jﬁ Light Brown Silty Clay - Moist - No or e
- 4 — 28294 . A y -
/ / Light Brown to Light Green Silty Clay —
~ 5 1)4 Moist No Odor 5-
~ 6 5o ’:x//é? 26 Qlive Silty Clay - Moist - No Odor LT
b~ 7 — ’//f
Vr -
— 8 — Light Brown Gruvel]y Silty Clay - Moxst --
g }// No Odor _ _
— 11

m Brown Gravelly Silty Clay, Less Gravel _

w/ Depth - Very Moist - No Odor

Dol
L
\‘g\

T

N
Y
3
<

— 15 —

Ty Baottom of Baring at 15 ft.
— 17 — : . -
— 18 — -
— 19 — -
— 20 20~

| {
NN
I
11
]

I

T
RN
o RS B R
L
9
o
|

|

XS]

)
-3
|
{

Figure % - Test Boring Log No. B8-3
- Monitoring Well No. MW-8 Woodward-Clyde Cansuitants



Elevation.

WELL DESIGN

€8]
o _J . -
! e O% RESIS. DESCRIPTION 83 SAND
EEET S& s FT. 4"10-0.025L0T
- g Existing Ground Surface
Ry AC Pavement and Base
- 1 PENPi . ; . - 1
. rf/’.//,//’.j Black Silty Ciayey Fill = Dry - No Odor
< 222 , . .
i V”/ Olive Silty Clay - Moist - Possible HC
3] % 0dor » i
Gl
— 4 — A%
92225 . . A
g V;r# Light Blue/Green Silty Clay — Moist - 5-
B /é No Odor .
—~ £ — 24y —
i /; 20 Lt.Green/Brown Silty Clay-Slight HC QOdor
7 W/ . -
- 8 — g,//;; Light Brown Silty Clay - Moist - Stight -
g W}/’ HC Qdor _
40 V///;)/ - Some Gravel 10 -
b~ 1] ‘/ﬁ
17 »
- 12 — ’5/% Brown Silty Clay w/ Less Gravel and -
— 13 — ’ ,/';(/ Some Sand - Moist - No Odor -
~ 14 — / -
- .‘,5 (% 4o
- 15 — Bottom of Boring at 15 ft. -
=17 -
— 18 — -
~ 19 — -
— 2] — -
— 22 — -
— 23 -
— 24 — -
— 25 — 25~
— 26 — -
— 27 - -
Figure - Test Boring Log No. B-7

- Monitoring Well No. MW-7

Woodward-Ciyde Consuitants
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WL NG _HOLLOM _STEM. ALGER

bLOT PLAN FIGURE 1

2
) "L‘
9]
H
lw}
m
-
g
NES
5
>
pex}
)
=
a
I
o
11
™
2
2
il
L
P
-
Q
[}
po3
o
o
<
&
I
i
}

CLASSIFIGATION: &

SOIL TEST
TASTECHTOR

CESCRIPTION READING in ppm

BLOWS/FOOT
UNDISTURBED
SAMPLE
BULK SAMPLE
MOQISTURE
CONTENT (%)

! IN PLACE DRY
DENSITY (PCF)

f

o DEPTH (FEET) |
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SEP-09-2008 TUE 01:26 PH Geolydrologic Consultant FAX NO. 714 898 5701 P

TABLE A. ENVIRONMENTAL SCREENING LEVELS (ESLs)
Shallow Soils (<3m bgs)
Groundwater IS Current or Potential Source of Drinking Water

*Shallow Soit
P Commercial/
2Residential Industrial
Land Use Land Use Only 3aroundwater
CHEMICAL PARAMETER {mg/kg) (ma/kg) {ugiL)
IACENAPHTHENE 1.6E+01 1.6E+01 2.0E+01
IACENAPHTHYLENE 1.3E+01 1.3E+01 3.0E+01
ACETONE 5 0E-01 5.0E-01 1.56+03
ALDRIN 3.2E-02 1.3E-01 2.0E-03
IANTHRACENE . 2.8E+00 2,8E+00 7.3E-01
ANTIMONY 6.1E+00 4 0E+01 6.0E+00
ARSENIC 55E+00 . 5.5E+00 ' 3.6E+01
IBARIUM 7.56+02 1.5E+03 1.0E+03
[lBENZENE 4.4E-02 4.4E-02 1.0E+00
[[BENZO@)ANTHRACENE 3.8E-01 1.3E+00 2.76-02
lIBENZO(b)FLUORANTHENE 3.8E-01 1.3E+00 2.9E-02
I{BENZO()FLUORANTHENE 3.8E-01 1.3E+00 2.9E-02
[lBENZO( h)PERYLENE 2.7E+01 2.7E+01 1.08-01
IBENZO(@)PYRENE 3,86-02 1.3E-01 1.4E-02
JIBERYLLIUM 4.0E+00 8.0E+00 2.7E+00
{lBiPHENYL, 1,1~ 8.5E-01 6.5E-01 5.0E-01
{IBIS(2-CHLOROETHYL)ETHER , 1.9E-04 1.8E-04 1.4E-Q2
|[BIS(-CHLORCISOPROPYLETHER 5.4E-03 5.4E-08 5.0E-01
IBIS(2-ETHYLHEXYL)PHTHALATE 6.6E+01 6.6E+01 ~ 4.0E+0D
liBORON 1.6E+00 2.0E+00 1.6E+00
HIBROMODICHLOROMETHANE 1.4E-02 3.9E-02 1.0E+02
lIBROMOFORM 2.2E+00 2.2E+00 1.0E+02
|IBROMOMETHANE 2.2E-01 3.9-01 9.8E+00
llcaDMIUM 1.7E+00 7.4E+00 1.1E+00
llcARBON TETRACHLORIDE 1.2E-02 34E-02 5.0E-01
llcHLORDANE 4.4E-01 1.7E+00 4.0E-03
HCHLOROANILINE, p- 5.36-02 §.3E-02 5.0E+00
[ICHLOROBENZENE 1.5E+00 1.5E+00 25E+01
[ICHLOROETHANE 6.3E-01 8 5E-01 1.2E+01
JICHLOROFORM 8.8E-01 1 9E+QQ 7.0E+01
ICHLOROMETHANE : 7 0E-02 2.0E-01 1.3E+00
CHLOROPHENQL, 2- 1.2E-02 1.2E-02 1.8E-01
ICHROMIUM (Total) 5,36+01 5.8E+01 5.0E+01
ICHROMIUM I1f 7.5E+02 7.5E+G2 1.8E+02
llcHrROMIUM VI ‘ 1.8E+00 1.8E+00 1.1E+01
[lcHRYSENE 3.8E+00 1.3E+01 2.9E-01
[lcosaLt 1OE+01 i OE+01 3.0E+00
llcoprER 2.3E+02 2.3E+02 3. {E+00
CYANIDE (Free) 3.6E-03 3.5E-03 1.0E+00
DIBENZO(a, )ANTHTRACENE 1.1E-01 3.8E-01 85603
DIBROMOCHLOROMETHANE 1.9E-02 5.46-02 1.0E+02
1.2-DIBROMO-3-CHLOROPROPANE 4.56-03 45E-03 2.0E-01
DIBROMOETHANE, 1,2- 3.3E-04 3.3E-04 5,0E-02
[DICHLOROBENZENE, 12- 116400 T {E+00 1.0E+01

INTERIM FINAL - February 2005
SF Bay RWQCBH Page 1 of 4 Summary Table A



SEP-09-2008 TUE 01:27 PM GeoHydrologic Consultant

FAX NO, 714 898 5701 P,
TABLE A. ENVIRONMENTAL SCREENING LEVELS (ESLs)
Shallow Soils {<3m bgs)
Groundwater 1S Current or Potential Source of Drinking Water
'Shallow Soll
Commercial/
Residential Industrial
Land Use l.and Use Only 3Groundwater
ICHEMICAL PARAMETER (maikg) (mg/kg) (ug/L)
{{DICHLOROBENZENE, 1,3- 7 4E+00 7.4E+00 6.5E+01
\DICHLOROBENZENE, 1.4- 4.6E-02 1.3E-01 5.0E+00
IDICHLOROBENZIDINE, 3,3- 7.76-03 7.7E-03 2.9E-02
{IDICHLORODIPHENYLDICHLOROETHANE (DDD) 2.3E+00 9.0E+00 1.0E-03
[IDicHLORODIPHENYLDICHLOROETHYLENE (DDE) 1.6E+00 4.0E+00 1.0E-03
|IDICHLORODIPHENYLTRICHLOROETHANE (DDT) 1.6E+00 4.0E+00 1.0E-03
[IDICHLOROETHANE, 1,1- 2.0E-01 2.0E-01 5.0E+00
JIDICHLOROETHANE, 1,2- 4.56-03 4,5E-03 5.0E-01
{{DICHLOROETHYLENE, 1,1~ 1.0E+00 1.0E+00 6,0E+00
{IDICHLOROETHYLENE, Cis 1,2~ 1.9E-01 1.9E-01 6.0E+00
IIDICHLOROETHYLENE, Trans 1,2- 6.7E-01 6.7E-01 1.0E+01
ilbicHLOROPHENGL, 2,4- 3.0E-01 3.0E-01 3.0E-01
{{DICHLOROPROPANE, 1,2- 5.1E-02 1.2E-01 5.0E+00
[IDICHLOROPROPENE, 1,3- 33E-02 5.9E-02 5.0E-01
[[DiELDRIN 2.3E-03 2.3E-03 1.98-03
IDIETHYLPHTHALATE 3.58-02 3.5E-02 1.5E+00
HDIMETHYLPHTHALATE 3.5E-02 35602 1.5E+00
{[PIMETHYLPHENOL, 2,4- 6.75-01 6.7E-01 1.0E+02
[IDINITROPHENOL, 2,4- 4.0E-02 4.0E-02 1.4E+01
HDINITROTOLUENE, 2.4- 8.5E-04 8.5E-04 1.1E-01
i[1.4 DIOXANE 1.8E-03 1,.8E-03 3.0E+00
liploxin (2,3,7,8-TCOD) 4.66-06 1.9E-05 5.0E-06
HENDOSULFAN 4,6E-03 4.6E-03 8.7E-03
lleNDRIN 6.5E-04 6.5E-04 2.36-03
RETHANOL 4.5E+01 4.5E+01 5.0E+04
J[ETHYLBENZENE 3.3E+00 3.3E+00 3.0E+01
{FLUORANTHENE 4,0E+01 4.0E+01 8.0E+00
{{FLUORENE 8.9E+00 8.9E+00 3.9E+00
[[HEPTACHLOR 1.4E-02 1.4E-02 3,8E-03
HIHEPTACHLOR EPOXIDE 1.5E-02 1.5E-02 3.86-03
([HEXACHLOROBENZENE 2.76-01 9,6E-01 1.0E+00
[[HEXACHLOROBUTADIENE 1,0E+00 1.0E+Q0 2.1E-01
[[HEXACHLOROCYCLOHEXANE (gamma) LINDANE 4.9E-2 4.9E-02 8.0E-02
IIHEXACHLOROETHANE 2.4E+00 2 4E+00 7.0E-01
[IINDENO(1 2,3-cd)PYRENE 3.8E-01 1.3E+00 2.9E-02
) 1 5E+02 7.5E+02 2.5E+00
{IMERCURY 3 7E+00 1 QE+01 1.2E-02
{IMETHOXYCHLOR 1.9E+01 1.9E+01 1.9E-02
{IMETHYLENE CHLORIDE 7. 7E-02 7.76-02 5.0E+00
[IMETHYL ETHYL KETONE 3.9E+00 3.9E+00 42E+03
[IMETHYL ISOBUTYL KETONE 2.8E+00 2.8E+00 1.2E+02
IMETHYL MERCURY 1.2E+00 1.0E+O0 3.0E-03
[METHYLNAPHTHALENE (total 1- & 2-) 2.5E-01 2, 56-01 2.1E+00
IMETHYL TERT BUTYL ETHER 2.3E-02 2.3E-02 5.0E+00
INTERIM FINAL - February 2005
SF Bay RwWQCB Page 2 of 4 Summary Table A
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SEP-09-2008 TUE 01:28 PH GeoHydrologic Consultant — FAX NO. 714 898 5701 P, 03

TABLE A. ENVIRONMENTAL SCREENING LEVELS (ESLs)
Shallow Soils (<3m bgs)
Groundwater IS Current or Potential Source of Drinking Water

'Shallow Soil
Commercial/
Residential Industrial
Land Use Land Use Only 3Groundwater

CHEMICAL PARAMETER (mgrkg) (mg/kg) (ugil)
MOLYBDENUM 4.0E+01 4.0E+01 3.5E+01
[NAPHTHALENE 4.6E01 1.5E+00 1 7E+01
[NICKEL 1.5E+02 1.5E+02 8.2E+00
{PENTACHLOROPHENOL 4.4E+00 5.0E+00 1.0E+00
HPERCHLORATE 1.0E-02 1.0E02 6.0E+00
[IPHENANTHRENE 1.1E+01 1.1E+01 4,6E+00
{lPHENOL 7.6E-02 7.6E-02 5.0E+00
I{POLYCHLORINATED BIPHENYLS (PCBs) 2.2E-01 74E-01 - 1.4E-02
lpYRENE 8.5E+01 8.5E+01 2.0E+00
{SELENIUM 1.0E+01 1.0E+01 5,0E+00
ISILVER 2.0E+01 4.0E+Q1 1.9E-01
HISTYRENE 1.5E-+00 1.5E+00 1.0E+01
ert-BUTYL ALCOHOL 7.3E-02 7.3E-02 1.26+01
{TETRACHLOROETHANE, 1,1,1,2- 2.4E-02 2.4E-02 1.3E+00
TETRACHLOROETHANE, 1,1,2,2- 9.1E-03 1,8E-02 1.0E+00
TETRACHLOROETHYLENE ' 8,76-02 2.4E-01 5,0E+00
THALLIUM 1.0E+00 1.3E+01 2.0E+00
OLUENE 2.9E+00 2.9E+00 4.0E+01
[TOXAPHENE 4.2E-04 4.2E-04 2.0E-04
ITPH (gasolines) 1.0E+02 1.0E+02 1.0E+02
[TPH (middie distillates) 1.0E+02 1.0E+02 1.0E+02
PH (residual fuels) 5 0E+02 1.0E+03 1.0E+02
TRICHLOROBENZENE, 12,4 3.8E-01 1.0E+00 2.5E+01
TRICHLOROETHANE, 1,1,1- 7.8E+00 7.8E+00 6.2E+01
TRICHLOROETHANE, 1,1,2- 32E-02 7.0E-02 5,0E+00
TRICHLOROETHYLENE 2.6E-01 4.6E-01 5,0E+00
[TRICHLOROPHENOL, 2,4.5- 1.8E-01 1.8E-01 1.1E+01
RICHLOROPHENOL, 2,4,6- 1.7E-01 1.7E-01 5.0E-01
VANADIUM 1.1E+02 2.0E+Q2 1.5E+01
VINYL CHLORIDE 6.7E-03 1.9E-02 5.0E-01
XYLENES 2.3E+00 2.3E+00 2,0E+01
ZINC 6.0E+02 6.0E+02 8.1E+01

INTERIM FINAL - February 2005
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SEP-09-2008 TUE 01:29 PH GeoHydrologic Consultant

FAX NO. 714 898 5701 P,
TABLE A. ENVIRONMENTAL SCREENING LEVELS (ESLs)
Shallow Soils (<3m bgs)
Groundwater IS Current or Potential Source of Drinking Water
*Shallow Soil
Commercial/
Residential industrial
Land Use Land Use Only 3Groundwater
HEMICAL PARAMETER {mgikg) {mg/kg) {ugll)
Electrical Conductivity
“;m5/cm, USEPA Method 120.1 MOD) 20 4.0 not applicable
odium Adsorption Ratio 5.0 12 not applicable
Red: Updated with respect to ESLs presented In July 2003 document.
Notes:
1. Shallow sails defined as soils less than or equal to 3 meters (approximately 10 feet) below ground surface.

. Category "Residential Land Use” generally considered adequate for other sensitive uses (e.g., day-care centers, hospitals, efc.)

. Assumes potential discharge of groundwater into a freshwater, marine or estuary surface water system.

ource of soil ESLs: Refer to Appendix 1, Tables A-1 and A-2.

ource of groundwater ESLs: Refer to Appendix 1, Table F-1a,

Soll data should be reported on dry-weight basis (see Appendix 1, Section 6.2).

oll ESLs intended to address direct-exposure, groundwater protection, ecologic {urban areas) and nuisance concerns under
noted land-use scenarios. Soil gas data should be collected for additional evaluation of potential indoor-air impacts at
sites with significant areas of VOC-impacted soil. See Section 2.6 and Table E..

roundwater ESLs intended to be address drinking water, surface water, indoor-air and nuisance concems. Use in conjunction

ith soil gas screening levels to more closely evaluate potentlal impacts to indoor-air if groundwater screening
levels for this cancem approached or exceeded (refer to Section 2.6 and Appendix 1, Table F-1a).

uatic habitat goals for bioaccumulation concerns riot considered in selection of groundwater goals (refer to Section 2.7).
Refer to appendices for summary of ESL components. :

oil and water ESL.s for ethanol based on gross contamination concerns (see Appendix 1, Chapter 5 and related tables).

PH -Total Petraleum Hydrocarbons. TPH ESLs must be used in conjunction with ESLs for related chemicals (e.g., BTEX, PAHs,

xidizers, etc.). See Volume 1, Section 2.2 and Appendix 1, Chapter 5.

INTERIM FINAL - February 2005

SF Bay RwQCB Page 4 of 4 Summary Table A
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SEP-09-2008 TUE 01:30 PM GeoHydrologic Consultant FAX NO, 714 888 5701 P. 05

TABLE C. ENVIRONMENTAL SCREENING LEVELS (ESLs)
Deep Soils {>3m bgs)
Groundwater 1S a Current or Potential Source of Drinking Water

*Deep Soil
Commercial/
?Residential industrial
{.and Use Land Use Only 3roundwater

CHEMICAL PARAMETER {mg/kg) {mglkg) (ug/L)
IACENAPHTHENE 1.6E+01 1.6E+01 2.0E+01
[ACENAPHTHYLENE 1.3E+01 1.3E+01 3.0E+01
ACETONE 5.0E-01 5.0E-01 156403
ALDRIN 1.56+00 1.5E+00 2.0E-03
ANTHRACENE 2.8E+00 2.8E+00 7.36-01
[ANTIMONY - 2.8E+02 2.8E+02 6.0E+00
IARSENIC 5,5E+00 5 5E+00 3.6E+01
{lBARIUM 2.5E+03 2.56+03 1.0E+03
[[BENZENE 4.4E-02 4,4E-02 1.0E+00
HBENZO@ANTHRACENE 1.26+01 1.2E+01 2.7E-02
[BENZO(b)FLUORANTHENE 1.5E+01 1.5E+01 2.9E-02
[IBENZORFLUORANTHENE 2.7E+00 2.7E+00 2.9E-02
{IBENZO(g,h,)PERYLENE 2.7E+01 2,7E+01 1,0E-01
{BENZO(@@)PYRENE 1.5E+00 1.56+00 1.4E-02
BERYLLIUM 3.6E+01 3.6E+01 2.7E+00
lIBIPHENYL, 1,1- 8.5E-01 8.5E-01 5.0E-01
{iBIS(2-CHLOROCETHYL)ETHER 1.8E-04 1.8E-04 1.4E-02
IBis(2-CHLOROISOPROPYL)ETHER 5.46-03 5.4E-03 5,0E-01
HBISR-ETHYLHEXYL)PHTHALATE 8.6E+01 6.6E+01 - 4.DE+00
llsorRON 4,6E+04 4.6E+04 1.6E+00
IBROMODICHLOROMETHANE 1.4E-02 3.9E-02 1.0E+02
{{lBROMOFORM ‘ 2.2E+00 2.2E+00 1.0E+02
[lBROMOMETHANE 2.26-01 3.96-01 9.8E+00
flcAaomium 3.8E+01 3.8E+01 1.4E+00
llCARBON TETRACHLORIDE 1.2E-02 34E-02 5.0E-01
JICHLORDANE 1.5E+01 1.5E+Q1 4.0E-03
IlCHLOROANILINE, p- 5.3E-02 5.3E-02 5.0E+00
[lcHLOROBENZENE 1,5E+00 1.5E:+00 2.5E+01
flcHLOROETHANE 6.36-01 8.5E-01 1.2E+01
fleHLOROFORM 2.1E+00 2.1E+00 7 0E+1
[lCHLOROMETHANE 7.0E-02 2.0E-01 1.3E+00
[lcHLorOPHENOL, 2- 1.2E-02 1.2E-02 1.8E-O1
~ {lcHROMIUM (Total) 5.8E+01 5.8E+01 5.0E+01
llcHromMium 11 2.5E+03 5.0E+03 1.8E+02
flcHrOMIUM Vi 1.8E+00 1.8E+00 1.1E+01
flcHRYSENE 1 .9E+01 1.9E+01 2.9E-01
JICOBALT 1.0E+01 1.6E+01 3.0E+00
lcopPER 2.5E+03 5.0E+03 3.1E+00
ICYANIDE (Free) 2 BE-03 15603 1.0E+0D
DIBENZO(a,nIANTHTRACENE 4.3E+00 4.35+00 8.56-03
DIBROMOCHLOROMETHANE 1.9E-02 5.4E-02 1.0E+02
1 7-DIBROMO-3-CHLOROPROPANE 45603 4 5E-08 2.0E-01
DIBROMOETHANE, 1,2- 3.36-04 3.3E-04 5.0E-02
|DICHLOROBENZENE, 1,2- 1 1E+00 1 4E+00 1.0E+01
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TABLE C. ENVIRONMENTAL SCREENING LEVELS (ESLs)
Deep Soils (>3m bgs)
Groundwater IS a Current or Potential Source of Drinking Water

‘Deep Soil
Commercial/
?Residential Industrial
l.and Use tand Use Only 3Groundwater

CHEMICAL PARAMETER (ma/kg) {(mg/kg) : (ua/L)

DICHLOROBENZENE, 1,3- 7.4E+400 7.4E+00 6.5E+01
IDICHLOROBENZENE, 1,4- 4.6E-02 1.36-01 5.0E+00
[DICHLOROBENZIDINE, 3,3- 7.76-03 7.7E-03 2.9E-02
{IDICHLORODIPHENYLDICHLOROETHANE (DDD) 1.1E+02 11E+02 1.0E-03
IDICHLORODIPHENYLDICHLOROETHYLENE (DDE) 7.6E+01 7.6E+01 1.0E-03
DICHLORODIPHENYLTRICHLOROETHANE (DDT) 4.3E+00 4.3E+00 1.0E-03
DICHLOROETHANE, 1,1- 2.0E-01 2.0E-01 5.08+00
[DICHLORCETHANE, 1,2- 4.5E-03 4 5E-03 5.0E-01
{DICHLOROETHYLENE, 1,1- 1.0E+00 1.0E+00 ‘ 6.0E+00
[[DICHLOROETHYLENE, Cis 1,2 1.9E-01 1.9E-01 6.0E+00
{lDICHLORCETHYLENE, Trans 1,2- 6.7E-01 6.7E-01 1,06+01
({DICHLOROPHENOL, 2,4- 3.0E-01 3.0E-01 3.0E-01
[loICHLOROPROPANE, 1,2- 5,1E-02 1.2E-01 50E+0D
[IDICHLOROPROPENE, 1,3 3.3E-02 5.9E-02 5.0E-01
{IDIELDRIN 2.3E-03 236-03 1.96-03
[IDIETHYLPHTHALATE 3.56-02 3.5E-02 1.5E+00
IDIMETHYLPHTHALATE 3.5E-02 3.56-02 1.5E+00
{[PIMETHYLPHENOCL, 2,4- 6.7E-01 6.7E-01 T 1.0E+02
{[oINITROPHENOL, 2,4- - 4.0E-02 4.0E-02 T 1.4B+01
[[DINITROTOLUENE, 2,4- 8.5E-04 8.5E-04 1.1E-01
11,4 DIOXANE ~ 1.8E-03 1.9E-03 3,0E+00
llproxin 2,3,7,8-TC00) 2.4E-04 2.4E-04 5,0E-06
{ENDOSULFAN 4.6E-03 4.6E-03 8.76-03
{ENDRIN 6.5E-04 6.5E-04 2.3E-03
JlETHANOL 45E+01 4.5E+01 5.0E-+04
{[ETHYLBENZENE 3.3E+00 3.3E+00 3.0E+01
JIFLUCRANTHENE 6.0E+01 8.0E+01 8,0E+00
llFLuoreNE 8.96+00 8,9E+00 39E+00
{HEPTACHLOR 1.4E-02 1.4E-02 3.8E-03
{{HEPTACHLOR EPOXIDE 1.56-Q2 1.5E-02 3.8E-03
IHEXACHLOROBENZENE 1.1E+01 1.AE+01 ' 1.0E+00
{{HEXACHLOROBUTADIENE 1.0E+00 1.0E+00 2,1E-01
[HEXACHLOROCYCLOHEXANE (gamma) LINDANE 4.9E-02 4.9E-02 8.0E-02
[[HEXACHLOROETHANE - 2.4E+00 2.4E+00 7.0E-01
[INDENO(1,2,3-cdIPYRENE 7.7E+00 7.7E+00 2.9E-02
lLEAD 7.5E+02 7.5E+02 2.5E+00
[IMeRCURY 9.8E+01 9.8E+01 1.26-02
{IMETHOXYCHLOR 1.9E+01 1.96+01 1.9E-02
IIMETHY1LENE CHLORIDE 7.76-02 7.7E-02 5.0E+00

METHYL ETHYL KETONE 3.9e+00 3.9E+00 428+03

METHYL ISOBUTYL KETONE 2.8E+00 2.8E+00 1.26+02

METHYL MERCURY 4 1E+01 4 1E+01 3.0E-03

METHYLNAPHTHALENE (total 1- & 2-) 2.56-01 2.5E-01 2.1E+00
[METHYL TERT BUTYL ETHER 2.3E-02 2.3E-02 5.0E+00
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TABLE C. ENVIRONMENTAL SCREENING LEVELS (ESLs)
Deep Soils (>3m bgs)
Groundwater IS a Current or Potential Source of Drinking Water

Deep Soil
Commercial/
?Residential industrial
Land Use Land Use Only 3Groundwater

lCHEMlCAL PARAMETER {malka) (ma/kg) {ugiL)
{lMOLYBDENUM 2.5E+03 3.6E+03 3.5E+01
{INAPHTHALENE 4.6E-01 1.5E+00 1.7E+01
[INICKEL 1.0E+03 1.0E+03 8.2E+00
[PENTACHLOROPHENOL 5.3E+00 5.3E+00 1.0E+00
lﬁRCHLORATE 1.0E-02 1.0E-02 6.0E+00
[PHENANTHRENE 1,1E+01 1.1E+01 4.6E+00
IPHENOL } 7.6E-02 7.6E-02 5.0E+00
IPOLYCHLORINATED BIPHENYLS (PCBs) 6.36+00 6.3E+00 1.4E-02
{IPYRENE 8.5E+01 8.5E+01  2.0E+00
{ISELENIUM 2.5E+03 3.4E+03 5.0E+00
ISILVER 2.5E+03 3.6E+08 1.9E-01
ISTYRENE 1.5E+00 1.5E+00 1.0E+01
ert-BUTYL ALCOHOL 73602 7.3E-02 1.2E+01
TETRACHLOROETHANE, 1,1,1,2- 2.4E<02 2.4E-02 1.38+00
TETRACHLOROETHANE, 1,1,2,2- 9.1E-03 1.8E-02 1.0E+00
TETRACHLOROETHYLENE 8.7E-02 2.4E-01 5.0E+00
THALLIUM 4.7E+01 4.7E+01 2.0E+00
[TOLUENE 2.9E+00 2.9E+00 4.0E+01
TOXAPHENE . 42604 4.2E-04 - 2,0E-04
(TP (gasolines) . 1.0E+02 _ 1.0E+02 - 1.0E+Q2
TPH (middie distillates) ‘ 1.0E+02 1.0E+Q2 1.0E+02
ITPH (residual fuels) 1.0E+03 1,0E+03 1.0E+02
TRICHLOROBENZENE, 1,2,4- 3.86-01 1.0E+00 2.5E+01
TRICHLOROETHANE, 1,1,1- 7.8E+00 7.86+00 6.2E+01
RICHLOROETHANE, 1,1,2- 3.26-02 7.0E-02 5 0E+00
TRICHLOROETHYLENE 2.6E-01 4.8E-01 5.0E+00
TRICHLOROPHENGL, 2,45 1.86-01 1.8E-01 1.1E+01
TRICHLOROPHENOL, 2.4,6- 1.7€-01 1.7E-01 5.0E-01
VANADIUM 2.5E+03 5,0E+03 1 5E+01
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TABLE C. ENVIRONMENTAL SCREENING LEVELS (ESLs)
' Deep Soils (>3m bys)
Groundwater IS a Current or Potential Source of Drinking Water

P.

*Deep Soil
Commercial/
?Residential ladustrial

tand Use Land Use Only 3Groundwater
ICHEMICAL. PARAMETER (markg) (mgikg) {ug/L)
[VINYL CHLORIDE 6.7E-03 1.9E-02 5.0E-01
ICYLENES 2.3E+00 2.3E+00 2.0E+01
ZINC 2.5E+03 5.0E+03 8.1E+01
Electrical Corductivity
(mS/cm, USEPA Mathod 120.1 MOD) not applicable not applicable not applicable
Eodium Adsorption Ratio - not appicable not applicable not applicable
Red: Updated with respect o ESLS presented in July 2003 doctiment.

Notes:

1. Deep soils defined as solls greater than 3 meters (approximatety 10 feef) below ground surface.

2. Category "Residential Land Use" generally considered adequate for other sensitive uses (a.g., day-care centers, hospitals, etc.)
. Assumes potential discharge of groundwater into a freshwater, marine or estuary surface water system.

Source of soil ESLs: Refer to Appendix 1, Tables C-1 and C-2.

aurce of groundwater ESLs: Refer to Appendix 1, Table F-1a.

oil ESLs intended to address human health, groundwater protection and nuisance concerns under a constructionftrench

rker exposure scenario and noted land-use scenarios. Soil gas data should be collected for additional evaluation of
potential indoor-alr impacts at sites with significant areas of VOC-impacted soil. See Section 2.6 and Table E.
roundwatet ESLs intended to be address drinking water, surface water, indoar-air and nuisance concerns. Use in conjunction
ith soil gas screening levels to more closealy evaluate potential impacts to indoor-air if groundwater screening
tevels for this concemn approached or exceeded {refer to Section 2.8 and Appendix 1, Table F-1a). :
quatic habitat goals for bioaccumulation concarns not considered in selection of groundwater goals (refer to Section 2.7).
Refer to appendices for summary of ESL components.
oil and water ESLs for ethanol based on gross contamination cancerns (see Appendix 1, Chapter & and related tables).

H -Total Petroleum Hydrocarbons. TPH ESLs must be used in conjunction with ESLs for related chemicals (e.g., BTEX, PAHs,
xidizers, efc.). See Voiume 1, Section 2.2 and Appendix 1, Chapter §.
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