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1.0 INTRODUCTION 

Conestoga-Rovers & Associates (CRA) has prepared this Site Conceptual Model and Case 
Closure Request on behalf of Chevron Environmental Management Company (Chevron) 
for former Texaco Service Station No. 21-1173 (former Exxon No. 7-0237) located at 
500 Grand Avenue in Oakland, California.  Preparation of a site conceptual model 
(SCM) to summarize site conditions, identify potential receptors and potentially 
complete exposure pathways, and evaluate if any data gaps exist was requested by 
Alameda County Environmental Health (ACEH) in a letter dated September 30, 2008 
(Technical Comment No. 6). 
 
In Technical Comments No. 1-3 of the September 30, 2008 letter, ACEH noted that the 
investigation summarized in the August 14, 2008 Subsurface Investigation Report was not 
performed as was proposed in the September 14, 2007 Workplan for Additional Soil Vapor 
Study (the installation and sampling of five soil vapor wells [SV-4 through SV-8] onsite 
and the drilling of three offsite borings).  The soil vapor wells were not installed due to 
high groundwater levels, and the three offsite borings were not drilled due to safety 
concerns with numerous underground utilities present in Grand Avenue.  Therefore, 
ACEH requested the completion of the vapor sampling, with the exception that the 
wells be installed in native soil rather than excavation backfill; information regarding the 
utilities present and clearance activities performed in Grand Avenue was also requested.  
In Technical Comment No. 4 of the letter, ACEH concurred with our recommendation 
that the remaining monitoring wells be redeveloped and sampled to evaluate current 
conditions as they had not been sampled since 2000.  In Technical Comment No. 5 of the 
letter, ACEH requested the performance of a study to evaluate if any preferential 
pathways may exist that could contribute to the migration of impacted groundwater, 
including utility and well surveys.  A copy of the letter is presented in Appendix A. 
 
CRA subsequently prepared and submitted the November 21, 2008 Response to Comments 
and Revised Scope of Work, in which the collection of the soil vapor samples using 
direct-push methods was proposed rather than the installation of wells due to the high 
groundwater levels encountered, and the collection of additional soil samples in these 
areas was no longer recommended as sufficient data had been collected during the 
previous investigations.  Regarding the three proposed borings in Grand Avenue, upon 
review of the historical data it was determined that sufficient data had been collected to 
adequately evaluate the downgradient extent of impacted soil; therefore, these borings 
were no longer recommended.  It was noted that the monitoring wells would be 
redeveloped and sampled once an encroachment permit could be secured with the City 
of Oakland (City) for the five wells in Grand Avenue.  Regarding the preparation of a 
SCM, CRA recommended that it should reflect current conditions including 
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groundwater monitoring data (at least two quarters) and the results of any soil vapor 
sampling.  Finally, CRA concurred that a preferential pathway study was warranted; the 
results would be presented in the SCM.  In a letter dated May 13, 2009 (Technical 
Comments No. 1-4), ACEH concurred with the above recommendations; a copy of the 
letter is presented in Appendix A. 
 
Please note that CRA had planned to perform the additional soil vapor sampling at the 
site in June 2009 as it likely was the best time of the year to perform the work (i.e., lowest 
groundwater levels during summer).  However, during the groundwater monitoring 
event in early June, the depth to groundwater in the onsite wells ranged from 
approximately 0.9 to 1.3 feet.  Based on this information, the work was not performed as 
it did not appear that accurate soil vapor data could be obtained.  This was 
communicated to ACEH via e-mail on September 9, 2009, and acknowledged in a return 
e-mail from ACEH on September 10, 2009.  During the October 2009 groundwater 
monitoring event, the depth to water in onsite well MW-8K was 1.85 feet, still too 
shallow to obtain valid soil vapor data.  Therefore, it does not appear this work can be 
performed.  However, based on the site conditions, vapor intrusion does not appear to 
be a significant concern and thus additional soil vapor sampling does not appear 
warranted, as will be further discussed. 
 
The encroachment permit issue with the City was resolved in May 2009 and the wells 
were generally able to be redeveloped and sampled during the second and third 
quarters.  However, please note that separate groundwater monitoring reports were not 
submitted by CRA for the two events; rather the results of the groundwater monitoring 
are discussed herein.  Copies of the reports are included in an appendix. 
 
Based on our review of the site background and conditions, the site appears to meet the 
San Francisco Bay Regional Water Quality Control Board (RWQCB) criteria for closure 
as a low-risk groundwater case as described in their January 5, 1996 memorandum 
entitled Interim Guidance on Required Cleanup of Low-Risk Fuel Sites. 
 
The site description and background, site characteristics, a summary of previous 
environmental work, the results of the current groundwater monitoring, a discussion of 
remaining impacts at the site, an evaluation of potential risk, our rationale for closure 
based on the low-risk groundwater case criteria, and our conclusions and 
recommendations are presented in the following sections. 
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2.0 SITE DESCRIPTION AND BACKGROUND 

The site is located on the northeast corner of the intersection of Grand Avenue and 
Euclid Avenue (Figure 1), and is currently a paved public parking lot.  The site was 
formerly occupied by a Texaco, and later Exxon, service station.  The date the site was 
first occupied by a service station is unknown; however, based on historical aerial 
photographs, the site appears to have been occupied by a service station as early as 1946.  
The site operated as a Texaco service station until 1988; then as an Exxon service station 
until 1991.  The most recent former station facilities included a station building with 
three service bays containing a sump and two hydraulic hoists, three 10,000-gallon 
gasoline (unleaded and leaded) underground storage tanks (USTs), a 500-gallon used-oil 
UST, two dispenser islands, and associated product piping (Figure 2).  The most recent 
USTs reportedly were installed in the mid-1980s.  The used-oil UST was removed from 
the site in 1990 and the station was decommissioned in 1991 when Exxon’s lease expired.  
In 1992, the station was demolished and all aboveground and belowground facilities 
were removed, including the three gasoline USTs.  The site remained a vacant lot until 
the mid-1990s, when it was paved for use as an unattended public parking lot.  No 
structures are present onsite. 
 
Surrounding land use is mixed commercial and residential.  The site is bounded by 
Grand Avenue to the south, Euclid Avenue to the west, a multi-family residential 
structure to the north, and a three-story structure (occupied by the American Indian 
Child Resource Center) to the east.  The site is relatively flat at an approximate elevation 
of 20 feet above mean sea level (msl).  To the south of the site across Grand Avenue is a 
portion of a city park followed by Lake Merritt, an estuarine urban surface water body, 
approximately 225 feet south of the site. 
 
Environmental investigation at the site has been ongoing since 1988.  To date, 
23 exploratory borings (B-1 through B-14, B-8K, S1 through S3, and SV-4 through SV-8) 
have been drilled, 12 monitoring wells (MW-8A through MW-8L) have been installed, 
and 2 soil vapor surveys have been performed.  Two monitoring wells (MW-8K and 
MW-8L) remain onsite, and five (MW-8F, MW-8G, MW-8H, MW-8I, and MW-8J) are 
present offsite in Grand Avenue.  The well construction details are presented in Table 1.  
Groundwater monitoring was performed from 1988 through 2000, when it was 
discontinued as the site was being reviewed for closure.  Remedial activities performed 
at the site have consisted of extensive over-excavation of impacted soil (at least 
2,400 cubic yards), groundwater extraction (at least 36,300 gallons), and the placement of 
Oxygen Releasing Compound® (ORC) in wells MW-8F, MW-8G, and MW-8I.  A 
summary of the environmental work performed at the site to date is presented in 
Section 4.0.  The approximate well and boring locations are shown on Figure 2. 
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3.0 SITE CHARACTERISTICS 

3.1 REGIONAL GEOLOGY AND HYDROGEOLOGY 

The site is located on the East Bay Plain as mapped by E.J. Helley and others.1  Soil in the 
site vicinity consists of Holocene-age, medium-grained alluvium consisting of 
unconsolidated, moderately sorted, fine sand, silt, and clayey silt with a few thin beds of 
coarse sand.  These materials are underlain by late Pleistocene-age alluvium consisting 
of weakly consolidated, slightly weathered, poorly sorted, interbedded clay, silt, sand, 
and gravel.  The local topography consists of gently rolling hills and flatland. 
 
The site is located in the East Bay Plain Basin.  The basin is an elongated, northwest–
trending, flat alluvial plain occupying approximately 115 square miles.  The basin is 
bounded by San Francisco Bay to the west, by San Pablo Bay to the north, by the 
Hayward fault to the east, and by the boundary of the Alameda County Water District 
to the south.  The bottom of the basin is the contact between the consolidated and 
unconsolidated sediment, which can occur at maximum depths of 1,000 feet.  The 
Oakland Sub-area consists of a series of alluvial fan deposits.  There are no well-defined 
estuarine muds that act as aquitards for migration2.  Designated beneficial uses for 
groundwater in this basin include municipal, industrial, and agricultural uses.  
However, there is no evidence that groundwater supplies are sufficient for municipal 
use, primarily due to the low recharge rates.  We understand there are no current or 
planned uses of groundwater in the site vicinity as a drinking water source. 
 
 
3.2 SITE GEOLOGY AND HYDROGEOLOGY 

Based on previous investigations, soil beneath the site generally consists of fine-grained 
material (clays and silts) with varying amounts of sand and gravel.  A layer of clayey 
sand several feet thick was generally encountered at 10 to 15 feet below grade (fbg).  In 
some of the borings, additional layers of clayey sand were encountered at approximately 
5 fbg or between 20 and 25 fbg.  Copies of the available historical boring logs are 
presented in Appendix B.  Geologic cross-sections presenting soil encountered beneath 
the site are presented on Figures 3 and 4.  However, as previously mentioned, the 

                                                      
1 1979, Flatland Deposits of the San Francisco Bay Region, California: U.S. Geological Survey 

Professional Paper 943 
2 From Department of Water Resources Bulletin 118-2-9.04 
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majority of the site was over-excavated to remove impacted soil (Figure 2) and backfilled 
with imported material (clayey gravel); this is reflected on the cross-sections. 
 
Groundwater was encountered in the borings drilled at the site at depths ranging from 
less than 1 to approximately 16.5 fbg.  Depth to groundwater in the site monitoring wells 
has ranged from less than 1 to approximately 12.5 feet below top of casing (TOC).  The 
groundwater flow direction has consistently been to the south-southeast towards Lake 
Merritt.  A groundwater rose diagram depicting radial gradient vectors is presented on 
Figure 2.  Copies of the second and third quarter 2009 groundwater monitoring reports 
are presented in Appendix C.  The historic range of groundwater elevations is shown on 
the cross-sections on Figures 3 and 4. 
 
Previous studies have indicated that groundwater beneath the site moves relatively 
slowly due to the predominantly fine-grained soils present.  Slug tests were performed 
in wells MW-8C and MW-8E in 1989, resulting in calculated hydraulic conductivities of 
1.1x10-5 centimeters per second (cm/s) (0.03 foot/day) and 7.1x10-6 cm/s (0.02 foot/day) 
for silty clay and sandy clay soils beneath the site. 
 
 
3.3 NEARBY WELLS AND SENSITIVE RECEPTORS 

In 1988, Harding Lawson Associates (HLA) performed a sensitive receptor survey of the 
site vicinity.  The survey indicated there were no public water supply wells within 
2,500 feet of the site, no private water supply wells within 1,000 feet of the site, and no 
schools within 1,000 feet of the site.  Lake Merritt was located to the south of the site.  
Local drinking water was supplied by the East Bay Municipal Utility District (EBMUD) 
via the Mokelumne Aqueduct from the Sierra Nevada Mountains.  The results of the 
investigation were presented in HLA’s Environmental Assessment Report dated 
September 22, 1989.  A copy of the sensitive receptor information is presented in 
Appendix D. 
 
In 2001, KHM Environmental Management (KHM) requested information from the 
Alameda County Public Works Agency (ACPWA) regarding the presence of wells 
within ½ mile of the site.  No wells were identified within the search radius and no 
visual evidence of wells was observed within 1,000 feet of the site.  The two nearest 
water supply wells identified were irrigation wells located approximately 3,500 feet west 
(crossgradient) and southwest (crossgradient) of the site.  This work was documented in 
KHM’s Underground Storage Tank Case Closure Request dated February 13, 2001.  The well 
survey results and a copy of the figure showing the identified well locations are 
presented in Appendix D. 
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In May 2009, CRA searched California Department of Water Resources (DWR) records 
to evaluate the presence of any wells within ¼ mile of the site.  Twenty-three wells were 
identified within the search radius; however, all were identified as monitoring wells.  
The well survey results and a figure showing the identified well locations are presented 
in Appendix D.  CRA also confirmed (via their website) that EBMUD still supplies 
drinking water to the site area, and the source is the Mokelumne River Basin in the 
Sierra Nevada range.  Based on the proximity to San Francisco Bay and Lake Merritt 
(mixed fresh and saltwater), it is unlikely shallow groundwater in the site area would be 
used as a drinking water source. 
 
As the site is an unattended paved public parking lot with no structures, no sensitive 
receptors exist at the site.  Although the site is located in a mixed commercial and 
residential area, the nearby sensitive properties are located up- and crossgradient of the 
site.  The area downgradient of the site is occupied by a major street followed by 
undeveloped land. 
 
The nearest surface water body is Lake Merritt, located approximately 225 feet 
south-southeast (downgradient) of the site.  Lake Merritt is a tidal lagoon that serves as a 
wildlife refuge. 
 
 
3.4 PREFERENTIAL PATHWAY EVALUATION 

Due to the shallow depth to groundwater at the site, ACEH requested performance of a 
study to evaluate the presence of potential preferential pathways in the site vicinity that 
may contribute to the migration of impacted groundwater.  Therefore, CRA reviewed 
and relied upon previously obtained information and conducted a utility survey of the 
site and vicinity. 
 
A site plan prepared by HLA in 1991 showed several underground utility lines both on 
and near the site.  Gas and television lines were noted beneath the sidewalk of 
Grand Avenue adjacent to the site.  A water line, two telephone lines, an unknown 
utility line, and an 8-inch sewer line were shown beneath Grand Avenue.  Several utility 
lines were shown beneath the site; however, these lines serviced the former station and 
therefore the majority of these lines likely were removed during subsequent station 
demolition or site over-excavation activities.  No information regarding the depth of any 
utilities was provided.  A copy of the HLA site plan is presented in Appendix E. 
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CRA also obtained a storm drain and sanitary sewer map from the City.  On the map, 
the sewer line shown on the HLA figure beneath Grand Avenue was identified as 
abandoned.  A 15-inch diameter sewer line was shown on the south side of 
Grand Avenue downgradient of the site.  The flow line depth of the pipe was identified 
as ranging from 2.25 to 1.96 feet, and the direction of flow was west to east.  No other 
lines were shown downgradient of the site.  A copy of the City map is presented in 
Appendix E. 
 
CRA contacted Underground Service Alert (USA) to have public utility companies mark 
the locations of utilities at the site and in the site vicinity, retained a private utility 
locator to further identify any potential utilities, and conducted a field reconnaissance to 
note the marked utilities.  Based on the results, a gas line is present in the sidewalk 
adjacent to the south of the site, followed by an electric line, a communications line, and 
what appears to be an electric line for the traffic signal.  Beneath Grand Avenue, an 
8-inch water line appears present, followed by an electric line, a communications line, 
and an unknown metal utility line.  No information regarding the depths of the utilities 
or the trench backfill material was available. 
 
Based on the available information, several utility lines are located beneath the sidewalk 
and Grand Avenue downgradient of the site.  Generally, no information regarding the 
depth or backfill material of these utilities was available.  However, we would expect the 
utility lines beneath the sidewalk to be relatively shallow.  The active sewer line on the 
south side of Grand Avenue also appears to be shallow (less than 3 feet).  Based on our 
experience in the City, the trenches for older utility lines such as these generally were 
backfilled with native soil and thus likely would not significantly affect the general flow 
of groundwater.  In addition, the depth to water in downgradient wells MW-8I and 
MW-8J has generally been between 6 and 7 feet, and that in wells MW-8F and MW-8G 
generally greater than 8 or 9 feet; likely below the depth of any trenches in the sidewalk 
and those identified in Grand Avenue.  Therefore, we would not expect the identified 
utility lines to significantly act as preferential pathways and they do not appear to be a 
concern; no further work appears warranted. 
 
 

4.0 SUMMARY OF PREVIOUS ENVIRONMENTAL WORK 

A summary of the previous environmental work performed at the site is presented 
below.  The historical soil, grab-groundwater, and soil vapor sample analytical results 
are presented in Tables 2 through 4, respectively.  Copies of previous site plans showing 
former sampling locations (not shown on Figure 2) are presented in Appendix F. 
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May 1988 Sensitive Receptor Survey:  In May 1988, HLA performed a sensitive receptor 
survey of the site vicinity.  The results of the survey were previously discussed in 
Section 3.3. 
 
June 1988 Well Installations:  In June 1988, HLA installed four groundwater monitoring 
wells (MW-8A through MW-8D) at the site to depths of 15.5, 20, 24.5, and 5 fbg, 
respectively.  Well MW-8D was designed to intercept perched water just below the 
ground surface.  An additional boring (B-8A) was also drilled to 32 fbg that was 
supposed to be the location of well MW-8A; however, the boring extended through two 
water-bearing zones (clayey sand at 12 and 23 fbg) and thus was abandoned.  Well 
MW-8A was placed adjacent to boring B-8A and constructed to intercept water in the 
upper water-bearing zone.  A soil sample was collected at approximately 1.3 fbg from 
boring MW-8D and analyzed for total petroleum hydrocarbons as gasoline (TPHg) and 
benzene, toluene, ethylbenzene, and xylenes (BTEX); TPHg, toluene, and xylenes were 
detected at concentrations of 10, 0.4, and 0.5 milligrams per kilogram (mg/kg), 
respectively.  The initial groundwater samples collected from wells MW-8A, MW-8B, 
and MW-8C were analyzed for BTEX; well MW-8D was dry.  Benzene (5.3 micrograms 
per liter [µg/L]) was only detected in well MW-8A.  Low concentrations of toluene, 
ethylbenzene, and xylenes (up to 13 µg/L) were detected in wells MW-8A and MW-8C.  
The results of the investigation were presented in HLA’s Subsurface Investigation report 
dated July 20, 1988. 
 
September 1988 Soil Gas Survey:  In September 1988, HLA conducted a soil gas survey 
both on and offsite.  A total of 17 soil gas samples were collected from 16 locations at 
depths ranging from 2 to 6 fbg and analyzed for total hydrocarbons and BTEX using a 
gas chromatograph equipped with a flame ionization detector (FID).  Elevated 
concentrations of total hydrocarbons (up to 360,000 µg/L) and benzene (up to 
86,000 µg/L) were detected in two of the samples (SG-04 and SG-05) collected on the 
west side of the site.  Elevated concentrations of total hydrocarbons (up to 
1,400,000 µg/L) and benzene (up to 300,000 µg/L) were also detected in two of the 
samples (SG-12 and SG-15) collected to the south-southwest of the site.  Groundwater 
samples collected from four observation wells (OB-1 through OB-4) located within the 
gasoline UST pit were also analyzed for total hydrocarbons and BTEX; total 
hydrocarbons (up to 32,000 µg/L) and benzene (up to 7,700 µg/L) were detected in all 
four of the samples.  The results of the investigation were presented in HLA’s Quarterly 
Technical Report-First Quarter of 1989 dated May 31, 1989 and Environmental Assessment 
Report dated September 22, 1989. 
 
October 1988 Subsurface Investigation and Well Installation:  In October 1988, HLA 
drilled four exploratory borings (B-1 through B-4) to depths of 8 to 16.5 fbg in the 
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vicinity of the gasoline USTs and dispensers.  Well MW-8E was also installed adjacent to 
boring B-3.  One soil sample was collected from borings B-1, B-3, B-4, and MW-8E 
(depths ranging from 3.5 to 6.5 fbg) and analyzed for TPHg and BTEX.  TPHg (up to 
750 mg/kg) was detected in several of the samples; low concentrations of toluene, 
ethylbenzene, and xylenes (up to 26 mg/kg) were also detected.  Benzene was only 
detected in the soil sample collected at 5.5 fbg from boring MW-8E (0.82 mg/kg).  The 
initial groundwater sample collected from well MW-8E contained benzene at 
1,400 µg/L.  The results of the investigation were presented in HLA’s Quarterly Technical 
Report-First Quarter of 1989 dated May 31, 1989 and Environmental Assessment Report 
dated September 22, 1989. 
 
March 1989 Subsurface Investigation, Well Destruction and Installations:  In 
March 1989, HLA drilled an additional boring (B-5) on the west side of the site in the 
area where elevated hydrocarbon concentrations were previously detected in soil gas.  
Soil samples were collected from the boring at depths of 5.5, 10.5, and 16 fbg and 
analyzed for TPHg and BTEX, which were not detected.  Well MW-8D was also 
destroyed at this time due to a lack of water.  Two offsite monitoring wells (MW-8F and 
MW-8G) were installed to 16.5 fbg across Grand Avenue to the south-southeast of the 
site.  Soil samples were collected from boring MW-8F at 11 fbg and from boring MW-8G 
at 6 fbg and analyzed for TPHg and BTEX, which were not detected.  BTEX were not 
detected in the initial groundwater samples collected from the wells.  The results of the 
investigation were presented in HLA’s Quarterly Technical Report-First Quarter of 1989 
dated May 31, 1989 and Environmental Assessment Report dated September 22, 1989. 
 
Fourth Quarter 1989 Subsurface Investigation and Interim Remediation:  During fourth 
quarter 1989, HLA drilled four additional onsite borings (B-6 through B-9) to depths of 
3.5 to 5.5 fbg.  A total of five soil samples were collected at various depths (ranging from 
2 to 4.5 fbg) from the borings and analyzed for TPHg, BTEX, and TPH as diesel (TPHd).  
TPHg (up to 580 mg/kg) was only detected in the soil samples collected from borings 
B-7, B-8, and B-9; concentrations of one or more BTEX compounds (up to 50 mg/kg) 
were also detected.  TPHd was only detected in the soil sample collected at 2.5 fbg from 
boring B-9 (460 mg/kg).  Observation wells OB-3 and OB-4 were also re-sampled and 
elevated concentrations of TPHg (4,000 µg/L) and benzene (up to 500 µg/L) were 
detected.  In December 1989, approximately 5,000 gallons of groundwater were pumped 
from the gasoline UST pit and disposed offsite as an interim remedial measure.  This 
work was documented in HLA’s Quarterly Technical Report-Fourth Quarter of 1989 dated 
March 21, 1990. 
 
First Quarter 1990 Subsurface Investigation and Well Installations:  During first 
quarter 1990, HLA drilled four additional borings (B-8K [offsite], and B-10 through B-12 
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[onsite]) to depths of 6 to 9.5 fbg.  A total of 15 soil samples were collected at various 
depths (ranging from 1 to 8.5 fbg) from the borings and analyzed for TPHg, BTEX, and 
TPHd.  Low concentrations of TPHg (up to 84 mg/kg) and BTEX (up to 5.4 mg/kg) 
were detected in several of the soil samples.  Elevated concentrations of TPHg were 
detected in the soil samples collected at 1.5 fbg from boring B-11 (2,900 mg/kg) and at 
4.5 fbg from boring B-12 (1,200 mg/kg).  TPHd (up to 94 mg/kg) was only detected in 
three of the samples.  Three additional offsite monitoring wells (MW-8H, MW-8I, and 
MW-8J) were also installed.  Four soil samples were collected at various depths from 
each well boring and analyzed for TPHg, BTEX, and TPHd.  TPHg (up to 550 mg/kg) 
was detected in the majority of the soil samples.  An elevated concentration of TPHg 
(2,100 mg/kg) was detected in the sample collected at 5.5 fbg from boring MW-8J.  Low 
concentrations of BTEX (up to 25 mg/kg) were also detected in several of the soil 
samples.  TPHd (up to 83 mg/kg) was only detected in three of the samples.  TPHg was 
only detected in the initial groundwater samples collected from wells MW-8H and 
MW-8I (460 µg/L and 580 µg/L, respectively).  Benzene was detected in wells MW-8H, 
MW-8I, and MW-8J at 14.8 µg/L, 116 µg/L, and 2.7 µg/L, respectively.  TPHd was only 
detected in well MW-8I (440 µg/L).  This work was documented in HLA’s Quarterly 
Technical Report-First Quarter of 1990 dated June 13, 1990. 
 
Second Quarter 1990 Subsurface Investigation:  During second quarter 1990, HLA 
drilled two additional borings (B-13 and B-14) to depths of 4 and 4.5 fbg, respectively.  
The borings were located near the station building; boring B-14 was located adjacent to 
the used-oil UST.  A total of five soil samples were collected at various depths from the 
borings and analyzed for TPHg, BTEX, TPHd, and TPH “other” (heavier-end 
hydrocarbons).  The soil sample collected from boring B-13 at 2.5 fbg was also analyzed 
for halogenated volatile organic compounds (HVOCs), semi-VOCs, total oil and grease 
(TOG), and the metals cadmium, chromium, lead, and zinc.  TPHg (up to 130 mg/kg) 
was detected in the majority of the soil samples.  Low concentrations of toluene, 
ethylbenzene, and xylenes (up to 5.4 mg/kg) were detected in a few of the samples.  
TPHd and benzene were not detected in any of the samples.  Heavier-end petroleum 
hydrocarbons (constituents unknown) were detected in four of the samples at 
concentrations ranging from 62 to 1,000 mg/kg (B-13 at 2.5 fbg).  The sample collected 
from boring B-13 at 2.5 fbg also contained the semi-VOCs naphthalene (0.9 mg/kg), 
2-methylnaphthalene (1.4 mg/kg), and bis(2-ethylhexyl)phthalate (0.26 mg/kg); HVOCs 
were not detected with the exception of trichloroethane at 0.06 mg/kg; TOG was 
detected at 5,600 mg/kg; and the metals chromium and zinc were detected at 36 mg/kg 
and 41 mg/kg, respectively.  In June 1990, during work on the used-oil UST, a layer of 
light non-aqueous phase liquid (LNAPL) was observed on the water in the backfill 
surrounding the tank.  Exxon reportedly had the fluid in the excavation pumped out 
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several times.  This work was documented in HLA’s Quarterly Technical Report-Second 
Quarter of 1990 dated August 30, 1990. 
 
September-October 1990 Used Oil-UST Removal and Over-Excavation:  In 
September 1990, the 500-gallon, single-walled fiberglass used-oil UST was removed 
from the site.  No apparent holes or cracks were observed in the tank.  The excavation 
was approximately 7.5 feet by 9.5 feet by 8 feet deep.  Approximately 1/8 inch of 
LNAPL was observed on the water in the excavation.  A water sample (WOT #1) was 
collected prior to pumping the water out of the excavation; the sample contained TPHg 
at 1,900 µg/L, TPHd at 1,400 µg/L, benzene at 320 µg/L, and TOG at 70 µg/L; HVOCs 
were not detected.  Four soil samples (WO#2 through WO#5) were collected at 1.5 fbg 
from the sidewalls of the excavation and analyzed for TPHg, BTEX, TPHd, TOG, and 
HVOCs.  Low concentrations of TPHg (up to 15 mg/kg), TPHd (up to 20 mg/kg), and 
BTEX (up to 1.5 mg/kg) were detected in several of the samples.  TOG was detected in 
all four of the samples at concentrations ranging from 100 to 2,600 mg/kg.  HVOCs were 
not detected in any of the samples. 
 
In October 1990, over-excavation of impacted soil was conducted in the area of the soil 
sample with the highest TOG concentration (WO#3; western sidewall).  The upper 3 feet 
of this sidewall was excavated laterally to the west an additional 3 feet.  Additional soil 
samples were collected at 1.5 (WO#7) and 2 fbg (WO#6) from the new western sidewall, 
and from the bottom of the original excavation on the south side (WO#8).  Samples 
WO#6 and WO#7 contained TOG at 100 mg/kg and 850 mg/kg, respectively.  Sample 
WO#8 was analyzed for TPHg, BTEX, TPHd, and TOG; which were not detected except 
toluene at 0.016 mg/kg.  Two clay pipes were encountered at approximately 1.5 fbg in 
the northwest and northeast corners of the excavation.  The excavation was backfilled 
several days later.  This work was documented in HLA’s Soil and Groundwater Sampling 
During Waste Oil Tank Removal dated November 8, 1990. 
 
January 1991 Clay Pipe Excavation:  In January 1991, the clay pipes were removed.  The 
excavation trench was located on the western side of the former used-oil UST and was 
approximately 15 feet long, 2.5 feet wide, and 4.5 feet deep.  Two water samples (EP-01 
and WP-01) were collected from the trench and analyzed for TPHg, TPHd, BTEX, and 
TPH as motor oil (TPHmo).  TPHg (5,200 µg/L and 3,900 µg/L), TPHd (31,000 µg/L and 
13,000 µg/L), benzene (280 µg/L and 320 µg/L), and TPHmo (100,000 µg/L and 
17,000 µg/L) were detected in both samples.  The water sample collected nearest the 
former UST contained the higher TPH concentrations.  Four soil samples were also 
collected from the sidewalls and bottom of the trench (depths ranging from 1.5 to 
4.5 fbg) and analyzed for TPHg, BTEX, TOG, and TPHd; three of the samples were also 
analyzed for TPHmo and HVOCs.  Low concentrations of TPHg (up to 100 mg/kg), 
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TPHd (up to 190 mg/kg), and BTEX (up to 0.63 mg/kg) were detected in several of the 
samples.  TOG was detected in all four of the samples at concentrations up to 
630 mg/kg.  TPHmo was detected in the three soil samples analyzed at concentrations 
up to 330 mg/kg.  HVOCs were not detected in the three soil samples analyzed.  A small 
excavation was also made on the east side of the UST excavation and an additional soil 
sample was collected at 1.5 fbg; this sample only contained TPHg (1.1 mg/kg), TPHd 
(110 mg/kg), and TOG (780 mg/kg); BTEX were not detected.  As requested by ACEH, 
the excavation trench was continued to the door of the first service bay.  An unknown 
volume of water was removed from the trench.  This work was documented in HLA’s 
Results of Pipe Excavation and Recent Groundwater Analyses dated February 12, 1991. 
 
April-May 1992 Station Demolition, Gasoline UST Removal, and Over-Excavation:  In 
April 1992, the station was demolished and three 10,000-gallon, fiberglass gasoline USTs, 
two dispenser islands, and associated piping were removed from the site.  No cracks or 
holes were observed in any of the tanks.  During tank removal activities, approximately 
25,000 gallons of impacted groundwater was pumped from the excavation and disposed 
offsite.  Nine confirmation soil samples were collected from the bottom (10 fbg) and 
sidewalls (5 fbg) of the UST excavation and analyzed for TPHg and BTEX.  Low 
concentrations of TPHg (up to 130 mg/kg) and BTEX (up to 1.4 mg/kg) were detected in 
several of the samples.  Three soil samples were also collected beneath the dispensers 
and one soil sample was collected beneath the product piping at depths of 5 or 6 fbg and 
analyzed for TPHg, BTEX, and TOG.  TPHg and benzene were detected in the four 
samples at concentrations ranging from 7.8 to 2,100 mg/kg and 0.019 to 11 mg/kg, 
respectively.  TOG was also detected in the four samples at concentrations ranging from 
30 to 6,900 mg/kg.  Approximately 540 cubic yards of impacted pea gravel was disposed 
offsite.  Clean, imported fill material was then used to backfill the excavation.  This work 
was documented in HLA’s Underground Storage Tank Removal report dated June 8, 1992. 
 
In May 1992, additional excavation was performed in the area of the former dispenser 
islands.  The excavation was approximately 55 feet wide, 60 feet long, and 7 to 9 feet 
deep.  Nine soil samples (BE-1, BE-2, and BE-4 through BE-10) were collected from the 
bottom of the excavation at depths of 4.5 to 9 fbg and analyzed for TPHg and BTEX.  
TPHg was only detected in one of the samples (1.1 mg/kg), and toluene, ethylbenzene, 
and xylenes generally were not detected in any of the samples with the exception of 
ethylbenzene in one sample (0.058 mg/kg).  Low concentrations of benzene (up to 
0.043 mg/kg) were detected in several of the samples.  Four soil samples (WS-2 through 
WS-5) were also collected at depths of 5 or 7.5 fbg from the western and southern 
sidewalls of the excavation.  TPHg and BTEX were not detected in the sample (WS-3) 
collected from the western sidewall.  TPHg (ranging from 72 to 1,000 mg/kg) and BTEX 
(benzene ranging from 1.1 to 22 mg/kg) were detected in the three samples collected 
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from the southern sidewall.  The excavation could not be extended further to the south 
without undermining Grand Avenue.  A small area was also excavated under a former 
service bay near a former hydraulic hoist and sump.  Soil samples were collected from 
the bottom (BE-3 at 4 fbg) and the western sidewall (WS-1 at 3 fbg) of this excavation; 
TPHg and BTEX were not detected in either of the samples.  Approximately 1,100 cubic 
yards of soil were removed and disposed offsite.  Clean, imported fill material was then 
used to backfill the excavations.  This work was documented in HLA’s Quarterly 
Technical Report-Second Quarter of 1992 dated September 10, 1992. 
 
August 1992 Well Destructions:  In August 1992, onsite wells MW-8A and MW-8E were 
destroyed by over-drilling.  This work was documented in a HLA letter dated 
August 14, 1992. 
 
January 1993 Additional Over-Excavation:  In January 1993, Converse Environmental 
West (Converse) supervised the removal of additional soil from the northern portion of 
the site.  Ten soil samples (B-1 through B-10) were collected from the bottom of the 
excavation, and seven soil samples (SW-1 through SW-7) were collected from the 
western, northern, and eastern sidewalls of the excavation and analyzed for TPHg and 
BTEX; which were not detected in any of the soil samples.  Approximately 828 cubic 
yards of impacted soil were removed, and approximately 6,300 gallons of water were 
pumped from the excavation and disposed offsite during the work.  Clean, imported fill 
was used to backfill the excavation.  This work was documented in Converse’s Soil 
Excavation and Soil Sampling Report dated March 26, 1993. 
 
April 1993 Well Destructions:  In April 1993, onsite wells MW-8B and MW-8C were 
destroyed by over-drilling.  This work was documented in a letter by Pacific 
Environmental Group, Inc. (PEG) dated May 6, 1993. 
 
May 1993 Well Installations:  In May 1993, PEG installed two wells onsite (MW-8K and 
MW-8L) to 18 fbg.  Well MW-8K was installed adjacent to former well MW-8E which 
historically contained the highest concentrations.  No soil samples were collected for 
laboratory analysis from the well borings; however, organic vapor concentrations 
greater than 100 parts per million by volume (ppmv) were not observed.  This work was 
documented in PEG’s untitled letter report dated July 30, 1993. 
 
1996-2000 Groundwater Oxygenation:  In December 1996, socks containing ORC were 
placed in wells MW-8F, MW-8G, and MW-8I in an attempt to enhance biodegradation of 
petroleum hydrocarbons in groundwater.  The socks were periodically replaced and 
were permanently removed from the wells in March 2000. 
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2001 Well Survey:  In early 2001, KHM performed a well survey to evaluate the presence 
of wells within ½ mile of the site.  The results of the survey were previously discussed in 
Section 3.3. 
 
November 2006 Subsurface Investigation:  In November 2006, Cambria Environmental 
Technology, Inc. (Cambria [now CRA]) advanced borings S-1 through S-3 to 
approximately 4 fbg along the southern edge of the site.  Boring S-3 was advanced into 
the excavation backfill.  A soil sample was collected from each boring at 4 fbg and 
analyzed for TPHg, BTEX, TPHd, and TOG.  TPHg was detected in the soil samples 
collected from borings S-1 and S-2 at concentrations of 390 mg/kg and 3,800 mg/kg, 
respectively.  Benzene was only detected in the soil sample collected from boring S-2 
(0.41 mg/kg).  Toluene, ethylbenzene, and xylenes (up to 170 mg/kg) were also detected 
in the soil samples collected from borings S-1 and S-2.  TPHd was detected in the soil 
samples collected from borings S-1, S-2, and S-3 at 15 mg/kg, 580 mg/kg, and 
11 mg/kg, respectively.  TOG was not detected in any of the soil samples. 
 
Soil vapor samples (SV-1 and SV-2) were also collected adjacent to the borings and 
analyzed for TPHg and BTEX.  An additional sample (SV-3) was not analyzed due to 
inadequate sample volume.  TPHg was detected in samples SV-1 and SV-2 at 
concentrations of 60,000 micrograms per cubic meter (g/m3) and 2 x 106 g/m3, 
respectively.  Benzene was detected in samples SV-1 and SV-2 at concentrations of 
3,400 g/m3 and 34,000 g/m3, respectively.  Toluene (330 g/m3 and 160,000 g/m3, 
respectively), ethylbenzene (2,600 g/m3 and 64,000 g/m3, respectively), and xylenes 
(380 g/m3 and 280,000 g/m3, respectively) were also detected in samples SV-1 and 
SV-2.  A field duplicate sample collected from SV-2 contained significantly lower 
concentrations of TPHg (720,000 g/m3), benzene (14,000 g/m3), toluene 
(69,000 g/m3), ethylbenzene (27,000 g/m3), and xylenes (110,000 g/m3).  This work 
was documented in Cambria’s Subsurface Investigation Report dated February 28, 2007. 
 
March 2008 Subsurface Investigation:  In March 2008, CRA advanced five borings (SV-4 
through SV-8) to depths of 3 to 6 fbg along the southern and eastern sides of the site.  
Groundwater was encountered in the borings at depths of 2 to 6 fbg.  Borings SV-4 
through SV-6 were mistakenly advanced into the excavation backfill.  One or two soil 
samples were collected at depths of 2 or 5 fbg from borings SV-5, SV-7, and SV-8 and 
analyzed for TPHg, BTEX, and methyl tertiary butyl ether (MTBE).  TPHg was only 
detected in the soil samples collected at 2 fbg (16 mg/kg) and 5 fbg (1,400 mg/kg) from 
boring SV-7; BTEX (up to 19 mg/kg) were also only detected in these two samples.  
MTBE was not detected in any of the soil samples.  A grab-groundwater sample was 
also collected from each of the five borings and analyzed for TPHg, BTEX, and MTBE.  
TPHg (6,200 µg/L) and BTEX (benzene at 200 µg/L) were only detected in the 
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groundwater sample collected from boring SV-7.  Low concentrations of MTBE were 
detected in the groundwater samples collected from borings SV-4 (1 µg/L), SV-7 
(0.7 µg/L), and SV-8 (2 µg/L).  The borings were intended to be completed as soil vapor 
wells; however, due to the shallow groundwater encountered, the wells were not 
installed.  This work was documented in CRA’s Subsurface Investigation Report dated 
August 14, 2008. 
 
 

5.0 RECENT GROUNDWATER MONITORING RESULTS 

As they had not been sampled since 2000, the remaining site wells (MW-8F through 
MW-8L) were redeveloped on June 5, 2009 and sampled by Gettler-Ryan Inc. (G-R) 
during second and third quarter 2009 (June 10 and October 1, respectively) to evaluate 
current groundwater conditions.  The results of these monitoring events are discussed 
below.  Please note that well MW-8L was not able to be redeveloped or sampled during 
the third quarter event due to an obstruction in the well (apparent bent casing).  Copies 
of the second and third quarter 2009 groundwater monitoring reports prepared by G-R 
are presented in Appendix C. 
 
The depth to water in the site wells during the June 5 redevelopment event ranged from 
0.90 (MW-8L) to 9.92 feet below TOC (MW-8G).  The depth to water in the site wells 
during the June 10 sampling event ranged from 0.91 (MW-8L) to 12.41 feet below TOC 
(MW-8F), indicating a very slow recharge rate in the downgradient wells.  The depth to 
water in the site wells during the October 1 sampling event ranged from 1.85 (MW-8K) 
to 11.94 feet below TOC (MW-8G).  The calculated groundwater flow direction during 
both events was to the south-southeast toward Lake Merritt (see the potentiometric 
maps in Appendix C), which is consistent with historical trends. 
 
The groundwater samples collected from the wells were analyzed for TPHg, TPHd, 
BTEX, and MTBE.  A silica gel cleanup was performed by the laboratory on the samples 
collected during the third quarter event prior to TPHd analysis.  Please note that 
no-purge samples were collected from wells MW-8F and MW-8G during both events 
due to insufficient water (slow recharge).  In addition, no-purge samples were collected 
from wells MW-8H through MW-8J during the third quarter event due to time 
constraints associated with obstructing traffic in Grand Avenue.  Finally, a no-purge 
sample was collected from well MW-8L during the second quarter event due to a bent 
casing.  The sampling results during both quarters are discussed below. 
 
TPHg was only detected in well MW-8I (420 and 53 µg/L).  BTEX generally were not 
detected in any of the wells with the exception of low concentrations of benzene in well 
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MW-8I (23 and 2 µg/L).  MTBE was only detected in wells MW-8H (0.7 and 1 µg/L), 
MW-8I (5 and 4 µg/L), MW-8J (10 µg/L during second quarter, not detected during 
third quarter), and MW-8K (2 and 1 µg/L).  TPHd was detected in wells MW-8F (300 
and 81 µg/L), MW-8G (140 and 55 µg/L), MW-8H (78 and 640 µg/L), MW-8I (360 and 
92 µg/L), MW-8J (400 µg/L during second quarter, not detected during third quarter), 
and MW-8L (2,600 µg/L during second quarter).  The TPHg, TPHd, benzene, and MTBE 
analytical results are summarized in Table A below. 
 

TABLE A. GROUNDWATER ANALYTICAL DATA – 2Q09 AND 3Q09 
(concentrations in ug/L) 

Well Sample Date TPHg TPHd Benzene MTBE 

6/10/09a <50 300 <0.5 <0.5 
MW-8F 

10/1/09a <50 81b <0.5 <0.5 

6/10/09a <50 140 <0.5 <0.5 
MW-8G 

10/1/09a <50 55b <0.5 <0.5 

6/10/09 <50 78 <0.5 0.7 
MW-8H 

10/1/09a <50 640b <0.5 1 
6/10/09 420 360 23 5 

MW-8I 
10/1/09a 53 92b 2 4 
6/10/09 <50 400 <0.5 10 

MW-8J 
10/1/09a <50 <50b <0.5 <0.5 

6/10/09 <50 <50 <0.5 2 
MW-8K 

10/1/09 <50 <50b <0.5 1 
6/10/09a <50 2,600 <0.5 <0.5 

MW-8L 
10/1/09 NS NS NS NS 

       a No-purge sample 
       b Silica gel cleanup performed prior to analysis 
       < Not detected at or above stated laboratory reporting limits 
       NS Not sampled 

 
 

6.0 CONSTITUENTS OF CONCERN 

6.1 SOIL 

Based on the historical data, the primary constituents of concern (COCs) in soil 
remaining at the site (not over-excavated) are TPHg and BTEX.  TPHd was also detected 
in soil remaining at the site; however, only low to relatively low concentrations were 
detected. 
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The majority of the soil samples collected to date were not analyzed for MTBE.  
However, MTBE was not detected in the four soil samples collected from borings SV-7 
and SV-8 in 2008.  In addition, MTBE generally was not detected in groundwater 
throughout the course of monitoring, and only low concentrations were recently 
detected.  HVOCs generally were not detected in any of the soil samples analyzed.  
Semi-VOCs generally were not detected in the soil sample collected from boring B-13 
near the former used-oil UST with the exception of low concentrations of a few 
compounds, and the detected chromium and zinc concentrations were consistent with 
background levels.  Based on these results, none of these constituents appear to be COCs 
in soil. 
 
 
6.2 GROUNDWATER 

Based on the monitoring results, the primary COC in groundwater is TPHd.  TPHg, 
BTEX, and MTBE are also COCs in groundwater, but to a lesser degree as only low 
concentrations remain. 
 
 
6.3 SOIL VAPOR 

Although the validity of the analytical results from the 2006 investigation was called into 
question, the COCs in soil vapor appear to be TPHg and BTEX. 
 
 

7.0 PETROLEUM HYDROCARBON SOURCES AND DISTRIBUTION 

7.1 RELEASE SOURCE AND VOLUME  

Based on previous investigations and UST/piping removal confirmation sampling, the 
primary source of the released petroleum hydrocarbons at the site appears to be the 
former gasoline and used-oil USTs and dispensers.  As the site appears to have been 
occupied by a service station as early as 1946, releases from previous generation USTs or 
site activities likely also occurred.  The volume of released product is unknown. 
 
 
7.2 POTENTIAL OFFSITE SOURCES 

There do not appear to be any offsite sources potentially contributing to the impacts at 
the site.  The properties upgradient of the site are generally residential. 
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7.3 PETROLEUM HYDROCARBON DISTRIBUTION IN SOIL 

Since 1988, numerous soil samples have been collected to evaluate the extent of 
impacted soil and the effectiveness of over-excavation activities.  However, the majority 
of the site was over-excavated in 1992 and 1993 to remove impacted soil to the extent 
possible (approximately 2,400 cubic yards was removed).  The final depth of the 
excavations ranged from 4.5 to 10 fbg.  The excavations reportedly were completed to 
within 5 feet of the northern, eastern, and southern property lines, where further 
excavation could not be performed due to the proximity of adjacent structures or the 
sidewalk and underlying utilities (Figure 2).  As a result, many of the previous soil 
samples were collected from areas that were later excavated (please note that this is 
reflected in Table 2 with “strikethrough” formatting).  Therefore, only the quality of the 
soil remaining at the site is discussed in this section. 
 
Based on the analytical results of the final excavation verification samples collected 
during the 1992 and 1993 activities, only low concentrations of TPHg (up to 130 mg/kg) 
and BTEX (benzene up to 0.2 mg/kg) were detected in the five samples (SS1, SS2, and 
SS4 through SS6) collected at 10 fbg beneath the gasoline USTs.  TPHg and BTEX were 
not detected in the two samples collected at 5 fbg from the southern (SS7) and eastern 
(SS8) sidewalls of the gasoline UST excavation.  TPHg and BTEX generally were not 
detected in the nine samples (BE-1, BE-2, and BE-4 through BE-10) collected at depths of 
4.5 to 9 fbg from the bottom of the excavation in the central/southwest portion of the 
site with the exception of low concentrations of TPHg (1.1 mg/kg), benzene 
(0.043 mg/kg), and ethylbenzene (0.058 mg/kg) in sample BE-1 collected in the 
southwest portion of the excavation; and low concentrations of benzene in samples BE-2 
(0.011 mg/kg), BE-5 (0.018 mg/kg), and BE-8 (0.028 mg/kg) collected in the area of the 
former dispensers.  TPHg and BTEX were not detected in any of the samples collected 
from the bottom (B-1 through B-10) and western, northern, and eastern sidewalls (SW-1 
through SW-7) of the excavation in the northern portion of the site. 
 
With regards to soil remaining in the western portion of the site, it does not appear to be 
significantly impacted.  TPHg and BTEX were not detected in sample WS-3 collected at 
7.5 fbg from the western sidewall of the excavation in the central/southwest portion of 
the site.  In addition, two borings (B-5 and B-10) were drilled in this area in 1989 and 
1990, respectively.  TPHg and BTEX were not detected in the three soil samples collected 
from boring B-5; and TPHg, BTEX, and TPH “other” generally were not detected in the 
four soil samples collected from boring B-10 with the exception of low concentrations of 
TPHg (8.4 mg/kg) and BTEX (up to 0.28 mg/kg) in one or two of the shallower samples. 
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With regards to soil remaining along the southern edge of the site, it does appear to be 
impacted.  The soil sample collected at 4 fbg from boring S-1 drilled in the southwest 
portion of the site in 2006 contained low concentrations of TPHg (390 mg/kg), TPHd 
(15 mg/kg), ethylbenzene (0.9 mg/kg), and xylenes (1.9 mg/kg).  TPHg (ranging from 
72 to 1,000 mg/kg) and BTEX (benzene ranging from 1.1 to 22 mg/kg) were detected in 
samples WS-2, WS-4, and WS-5 collected at 5 fbg from the southern sidewall of the 
excavation in the central/southwest portion of the site; the highest concentrations were 
detected in sample WS-4 located near the former dispensers.  The soil sample collected 
at 4 fbg from boring S-2 drilled to the south of the former dispensers in 2006 contained 
an elevated concentration of TPHg (3,800 mg/kg); lower concentrations of TPHd 
(580 mg/kg) and BTEX (benzene at 0.41 mg/kg) were also detected.  However, only low 
concentrations were detected in soil in the southeast portion of the site.  The sample 
collected at 6.5 fbg from boring B-1 drilled directly to the south of the gasoline USTs in 
1988 only contained TPHg at 12 mg/kg, and the sample collected at 1.3 fbg from the 
boring for well MW-8D contained only low concentrations of TPHg (10 mg/kg), toluene 
(0.4 mg/kg), and xylenes (0.5 mg/kg).  Borings S-3 (2006) and SV-5 (2008) were located 
within the limits of the former excavation (fill material encountered); therefore, the 
results of the soil samples collected from these borings are not considered. 
 
With regards to soil remaining along the eastern edge of the site, it also appears to be 
impacted, although the extent appears limited to the area adjacent to the former USTs.  
TPHg, BTEX, and MTBE were not detected in the samples collected at 2 and 5 fbg from 
boring SV-8 drilled near the northeast corner of the former UST pit in 2008.  TPHg, 
TPHd, and BTEX generally were not detected in the samples collected at 2 and 4 fbg 
from boring B-6 drilled in 1989, with the exception of low concentrations of TPHg 
(1 mg/kg) and toluene (up to 0.09 mg/kg) in one or both of the samples.  The sample 
collected at 3.5 fbg from boring B-4 drilled in 1988 contained a slightly elevated 
concentration of TPHg (510 mg/kg), and low concentrations of toluene, ethylbenzene, 
and xylenes (up to 13 mg/kg).  The sample collected at 5 fbg from boring SV-7 drilled 
near boring B-4 in 2008 contained an elevated concentration of TPHg (1,400 mg/kg) and 
low concentrations of BTEX (benzene at 0.11 mg/kg); significantly lower concentrations 
of TPHg (16 mg/kg) and BTEX (up to 0.078 mg/kg) were detected in the sample 
collected at 2 fbg from boring SV-7. 
 
With regards to offsite soil, low to elevated concentrations of TPHg were detected in the 
samples collected at 5.5 fbg from borings MW-8H (550 mg/kg), MW-8I (280 mg/kg), 
MW-8J (2,100 mg/kg), and B-8K (84 mg/kg) drilled in Grand Avenue to the 
south/southeast of the site in 1990; benzene was not detected in these samples, and only 
low concentrations of ethylbenzene (up to 25 mg/kg), xylenes (up to 9.2 mg/kg), and 
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TPH “other” (up to 83 mg/kg) were detected.  However, only low concentrations of 
TPHg (up to 24 mg/kg) were detected in the shallower samples (1.5 and 3 or 3.5 fbg) 
collected from these borings, as well as low concentrations of BTEX (benzene up to 
0.18 mg/kg) and TPH “other” (33 mg/kg).  TPHg, BTEX, and TPH “other” generally 
were not detected in the samples collected at 10.5 fbg from borings MW-8H, MW-8I, and 
MW-8J with the exception of low concentrations of TPHg (8 mg/kg) and toluene 
(0.02 mg/kg) in the sample collected from boring MW-8J.  TPHg and BTEX were not 
detected in the samples collected from the borings for wells MW-8F (11 fbg) and MW-8G 
(6 fbg) drilled downgradient of the site on the south side of Grand Avenue in 1989. 
 
Based on the analytical results, the over-excavation activities adequately removed the 
impacted soil beneath the site to the extent possible.  The extent of the residual soil with 
elevated concentrations of COCs (primarily TPHg) beneath the site appears limited to 
narrow (approximately 5 feet wide) areas on the southern and eastern sides of the site in 
the area of the former dispenser islands and former gasoline USTs, respectively, where 
further over-excavation could not be performed.  Only low concentrations of COCs were 
detected in the soil samples collected at 10 fbg beneath the gasoline USTs, therefore the 
vertical extent of impacted soil beneath the site appears to have been adequately 
evaluated; impacts are not expected to extend significantly below this depth.  Impacted 
soil also likely remains downgradient of the site beneath Grand Avenue; the highest 
TPHg concentration was detected in boring MW-8J.  Based on the soil samples collected 
from boring B-8K and downgradient borings MW-8F and MW-8G, the lateral extent of 
impacted soil appears to have been adequately evaluated.  The impacted soil appears 
generally limited to the smear zone around 5.5 fbg, and the COCs generally were not 
detected at 10.5 fbg.  Therefore, the vertical extent of impacted soil offsite also appears to 
have been adequately evaluated.  Based on the time since most of the soil samples were 
collected, concentrations likely have decreased due to natural attenuation processes.  As 
the lateral and vertical extent of impacted soil both on- and offsite appear to have been 
adequately evaluated, no further investigation appears warranted. 
 
The approximate boring locations and final excavation limits are shown on Figure 2.  
Previous site plans showing the approximate UST removal and over-excavation 
verification sample locations are presented in Appendix F.  The historical soil sample 
analytical results are presented in Table 2; the TPHg, TPHd, and benzene analytical 
results of soil remaining at the site are also presented on Figure 5. 
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7.4 PETROLEUM HYDROCARBON DISTRIBUTION 
IN GROUNDWATER  

Groundwater monitoring was performed at the site from 1988 through 2000, when it 
was discontinued as the site was under review for closure.  Wells MW-8A, MW-8B, and 
MW-8C were sampled from 1988 through 1992 prior to their destruction.  Well MW-8A 
was located in the southwest corner of the site, well MW-8B was located near the 
southwest corner of the station building, and well MW-8C was located in the southeast 
corner of the site near the gasoline USTs.  TPHg and BTEX generally were not detected 
in these wells with the exception of low concentrations during a few events.  TPHd (up 
to 1,200 g/L) was also only detected during one or two events in these wells.  Low 
concentrations of TPH “other” (sometimes quantified as TPHmo) (generally less than 
500 g/L) were periodically detected in these wells.  Well MW-8E, located in the area of 
the dispensers, was also sampled from 1988 through 1992 prior to its destruction, and 
historically contained the highest concentrations.  Elevated concentrations of TPHg 
(ranging from 15,000 to 56,000 g/L), benzene (ranging from 1,400 to 20,000 g/L), and 
TPHd (ranging from 620 to 17,000 g/L) were generally detected in this well; TPH 
“other” generally was not detected with the exception of two events (520 and 
4,900 g/L).  However, this sampling was done prior to UST removal/site 
over-excavation and associated groundwater extraction activities. 
 
Onsite wells MW-8K and MW-8L are located in the vicinity of the former dispensers 
(Figure 2).  Well MW-8K was sampled from second quarter 1993 through third quarter 
2000, and TPHg, TPHd, and BTEX generally were not detected during this time with the 
exception of low concentrations during a few events (MTBE was not detected).  During 
1999 and 2000, the samples collected from well MW-8K were analyzed for total 
recoverable petroleum hydrocarbons (TRPH) (quantified as oil and grease), which 
generally were not detected with the exception of an elevated concentration (9,100 g/L) 
during one event.  Well MW-8L was sampled from second quarter 1993 to third quarter 
1994, when sampling was discontinued due to a bent casing.  Low to relatively low 
concentrations of TPHg (ranging from 76 to 590 g/L) and BTEX (benzene ranging from 
1.1 to 77 g/L) were detected in well MW-8L during this time; TPHd was not detected. 
 
Wells MW-8H, MW-8I, and MW-8J are located to the south/southeast of the site in 
Grand Avenue (Figure 2), and were sampled from first quarter 1990 through third 
quarter 2000.  Low to relatively low concentrations of TPHg (up to 830 g/L) and BTEX 
(benzene up to 67 g/L) were initially detected in well MW-8H; however, 
concentrations decreased and TPHg and BTEX generally were not detected since the 
early 1990s.  Low to relatively low concentrations of TPHd (generally less than 
500 g/L) were also detected in well MW-8H; MTBE was not detected and TPH “other” 
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generally was not detected.  Elevated concentrations of TPHg (up to 4,400 g/L) and 
benzene (up to 2,400 g/L) were initially detected in well MW-8I, although significant 
concentration fluctuations occurred; however, concentrations decreased and TPHg and 
BTEX were not detected since the late 1990s.  Low to relatively low concentrations of 
TPHd (generally less than 500 g/L) also were periodically detected in well MW-8I but 
had decreased to less than 100 g/L by 2000; MTBE generally was not detected.  TPH 
“other” (up to 1,400 g/L) was periodically detected in well MW-8I from 1990 to 1992.  
Low concentrations of TPHg (up to 300 g/L) and BTEX (benzene up to 28 g/L) were 
initially detected in well MW-8J; however, concentrations decreased and TPHg and 
BTEX generally were not detected since the early 1990s.  TPHd and TPH “other” 
generally were not detected in well MW-8J, and MTBE was not detected.  During 1999 
and 2000, the samples collected from these wells were analyzed for TRPH (quantified as 
oil and grease), and elevated concentrations (ranging from 6,400 to 35,200 g/L) were 
periodically detected in the three wells. 
 
Furthest downgradient wells MW-8F and MW-8G are located on the south side of 
Grand Avenue (Figure 2), and were sampled from second quarter 1989 through third 
quarter 2000.  During this time, TPHg, BTEX, and MTBE generally were not detected in 
these wells with the exception of low concentrations during one or two events.  Low 
concentrations of TPHd (generally less than 300 g/L) were detected in these wells 
during this time.  Low to relatively low concentrations of TPH “other” were periodically 
detected in these wells from 1989 to 1992.  During 1999 and 2000, the samples collected 
from these wells were analyzed for TRPH (quantified as oil and grease); which generally 
was not detected with the exception of an elevated concentration (23,000 g/L) during 
one event in well MW-8G. 
 
In February 2000, case closure was recommended based on declining concentrations in 
the site wells.  ACEH concurred with this recommendation; however, two quarters of 
groundwater monitoring without the ORC socks in wells MW-8F, MW-8G, and MW-8I 
was requested to evaluate the stability of the plume.  The ORC socks were removed in 
March 2000, and no significant change in concentrations was observed during the 
second and third quarter 2000 events.  In October 2000, ACEH requested a one-time 
analysis for TPHd and TRPH with a silica gel cleanup on samples collected from all the 
wells to evaluate whether natural organic material may be contributing to the detections.  
The wells (except MW-8L) were sampled in November 2000 and TPHd was detected in 
all the wells sampled except MW-8J.  The detected TPHd concentrations (ranging from 
53.2 [MW-8K] to 433 g/L [MW-8H]) were consistent with historical levels; indicating 
that natural organic matter was not interfering with the analytical results.  TRPH was 
not detected in any of the samples.  In January 2001, after review of this data, ACEH 
again concurred that the site appeared to be a good candidate for case closure. 
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As described in Section 5.0, during the recent groundwater monitoring events, TPHg 
was only detected in offsite well MW-8I, and only at low concentrations (420 and 
53 µg/L).  BTEX generally were not detected in any of the wells with the exception of 
low concentrations of benzene in well MW-8I (23 and 2 µg/L).  MTBE was only detected 
in wells MW-8H, MW-8I, MW-8J, and MW-8K, and only at low concentrations (up to 
10 µg/L).  TPHd was not detected in onsite well MW-8K; an elevated concentration 
(2,600 µg/L) was detected in onsite well MW-8L during the second quarter event 
(no-purge sample).  Low concentrations of TPHd were detected in wells MW-8H (78 and 
640 µg/L), MW-8I (360 and 92 µg/L), MW-8J (400 µg/L during second quarter, not 
detected during third quarter), MW-8F (300 and 81 µg/L), and MW-8G (140 and 
55 µg/L).  The concentrations detected during the third quarter event generally were 
less than those detected during the second quarter event. 
 
Elevated concentrations of TPHg (1,900 g/L), TPHd (1,400 g/L), and benzene 
(320 g/L) were detected in the grab-groundwater sample collected from the used-oil 
UST excavation in 1990.  Elevated concentrations of TPHg (3,900 and 5,200 g/L), TPHd 
(13,000 and 31,000 g/L), TPHmo (17,000 and 100,000 g/L), and benzene (320 and 
280 g/L) were also detected the two grab-groundwater samples collected from the 
adjacent clay pipe excavation in 1991.  However, these three samples were collected 
prior to the removal of groundwater from the excavations (volume unknown) and 
therefore are not considered representative of conditions beneath the site. 
 
Elevated concentrations of TPHg (6,200 g/L) and benzene (200 g/L) were detected in 
the groundwater sample collected from boring SV-7 in the area of the former gasoline 
USTs; only low concentrations of toluene (7 g/L), ethylbenzene (250 g/L), xylenes 
(260 g/L), and MTBE (0.7 g/L) were detected.  Petroleum hydrocarbons generally 
were not detected in the groundwater samples collected from borings SV-4, SV-5, SV-6, 
and SV-8 with the exception of low concentrations of MTBE in the samples collected 
from borings SV-4 (1 g/L) and SV-8 (2 g/L). 
 
Based on the analytical results, groundwater impacted with TPHd remains beneath the 
site and downgradient; however, the residual concentrations are generally low.  An 
elevated concentration of TPHd was detected in onsite well MW-8L, however, this well 
could not be properly redeveloped and only a grab sample could be collected.  
Therefore, these results likely are not representative of surrounding conditions.  
Groundwater in the area of offsite well MW-8I is impacted with TPHg and benzene; 
however, the residual concentrations are low.  Elevated concentrations of TPHg and 
benzene were detected in the groundwater sample collected from boring SV-7 in the 
southeast portion of the site in March 2008.  However, as this was a grab sample 
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collected from a boring, the detected concentrations likely are greater than what is 
actually present in groundwater due to the presence of impacted sediment in the 
sample.  Based on the monitoring results, only low concentrations of TPHd (just above 
the reporting limit) were detected in furthest downgradient wells MW-8F and MW-8G.  
Therefore, the extent of impacted groundwater appears to have been adequately 
evaluated and no further investigation appears warranted. 
 
Copies of the second and third quarter 2009 groundwater monitoring reports are 
presented in Appendix C.  The historical groundwater monitoring data (prior to 1992) is 
also included in Appendix C.  The grab-groundwater sample analytical results are 
presented in Table 3.  The most recent concentrations in groundwater are shown on 
Figure 6; an iso-concentration map of TPHd concentrations in groundwater is presented 
on Figure 7. 
 
 
7.4.1 LIGHT NON-AQUEOUS PHASE LIQUID 

As described in Section 4.0, during work on the used-oil UST in June 1990, LNAPL 
reportedly was observed on the water in the tank pit backfill; Exxon reportedly had the 
water in the excavation pumped out several times.  During removal of the used-oil UST 
in September 1990, approximately 1/8 inch of LNAPL reportedly was observed on the 
water in the excavation; an unknown volume of water was again pumped out of the 
excavation.  LNAPL has not been observed in any of the site monitoring wells. 
 
 
7.5 PETROLEUM HYDROCARBON DISTRIBUTION IN SOIL VAPOR 

Elevated concentrations of total hydrocarbons and BTEX were detected in several of the 
soil vapor samples collected during the 1988 investigation.  The majority of these 
samples were collected in the area of the gasoline USTs along the southern edge of the 
site, or downgradient in Grand Avenue just past the sidewalk.  Elevated concentrations 
were also detected in a sample collected in Grand Avenue to the south of the dispenser 
islands, and in two samples collected on the western edge of the site crossgradient of the 
USTs and dispensers.  Total hydrocarbons and BTEX were not detected in three samples 
collected to the west of the site in Euclid Avenue.  However, these samples were 
collected prior to removal of the USTs and the subsequent remedial activities at the site.  
Based on this information and the age of the data, these samples are not considered 
representative of site conditions. 
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During the investigation in 2006, elevated concentrations of TPHg (60,000 and 
2x106 g/m3) and benzene (3,400 and 34,000 g/m3) were detected in soil vapor samples 
SV-1 and SV-2, respectively, collected along the southern edge of the site.  Elevated 
concentrations of toluene (1x105 g/m3), ethylbenzene (64,000 g/m3), and xylenes 
(2.8x105 g/m3) were also detected in sample SV-2.  The field duplicate sample collected 
simultaneously with SV-2 contained significantly lower concentrations of TPHg 
(7.2x105 g/m3), benzene (14,000 g/m3), toluene (69,000 g/m3), ethylbenzene 
(27,000 g/m3), and xylenes (1.1x105 g/m3).  The lower concentrations in the duplicate 
sample called into question the validity of the data.  The historical soil vapor sample 
analytical results are presented in Table 4. 
 
To further evaluate soil vapor quality, additional sampling (SV-4 through SV-8) was 
proposed with ACEH concurrence.  However, two subsequent attempts to collect the 
additional soil vapor data (March 2008 and June 2009) were unsuccessful due to very 
shallow groundwater levels onsite (as shallow as 0.9 feet), precluding the collection of 
valid data.  This was communicated to ACEH via e-mail on September 9, 2009, and 
acknowledged in a return e-mail from ACEH on September 10, 2009.  During the 
October 2009 groundwater monitoring event, the depth to water in onsite well MW-8K 
was 1.85 feet, again too shallow to allow for the collection of valid soil vapor data.  As 
the groundwater levels at the site have not dropped enough to allow for the collection of 
valid soil vapor data even at various times throughout the year, it does not appear the 
previously proposed additional soil vapor sampling can be performed.  However, no 
further investigation appears warranted as potential vapor intrusion given the current 
site use is not a significant concern, as will be discussed in the following section. 
 
 

8.0 RISK EVALUATION 

To evaluate potential risks to human health or the environment associated with the 
residual petroleum hydrocarbons in soil and groundwater beneath the site, CRA 
evaluated the presence of wells and potential sensitive receptors in the site vicinity, 
evaluated potential receptor exposure pathways, and performed a screening-level risk 
evaluation.  The findings of the risk evaluation are presented below. 
 
 
8.1 NEARBY WELLS AND SENSITIVE RECEPTORS 

As described in Section 3.3, no water-supply wells were identified within ¼ mile of the 
site and the local drinking water supply is obtained from distant surface water.  Based 
on the proximity to San Francisco Bay and Lake Merritt, it is unlikely shallow 
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groundwater in the site area would be used as a drinking water source.  The site is an 
unmanned paved public parking lot with no structures and therefore no sensitive 
receptors exist at the site.  The surrounding sensitive use properties are located up- or 
crossgradient of the site.  The area downgradient of the site is occupied by 
Grand Avenue followed by undeveloped land.  Lake Merritt is located approximately 
225 feet downgradient of the site.  Downgradient wells MW-8F and MW-8G are located 
approximately 115 feet from the lake; and only low concentrations of TPHd are present 
in these wells.  Based on the low permeability soils present, and the low residual 
concentrations, it appears unlikely that Lake Merritt would be significantly impacted by 
petroleum hydrocarbons from the site.  Based on this information, there do not appear to 
be any wells or sensitive receptors that would likely be impacted by petroleum 
hydrocarbons from the site. 
 
 
8.2 POTENTIAL EXPOSURE PATHWAYS 

8.2.1 SOIL 

As the site is capped with asphalt, potential exposure to the residual subsurface 
impacted soil along the southern and eastern edges of the site by the general public is 
essentially eliminated.  Therefore, the only identified potential exposure pathway to 
impacted soil beneath the site under the current land use scenario is direct exposure by 
construction workers during trenching or excavating activities. 
 
 
8.2.2 GROUNDWATER 

The extent of impacted groundwater appears to be adequately defined and no water 
supply wells were identified in the site vicinity.  As discussed in Section 3.3, the 
drinking water supply is obtained from surface water runoff in the Sierra Nevada 
Mountains.  Due to the proximity to San Francisco Bay, shallow groundwater in the site 
area likely never will be used as a drinking water resource.  Therefore, no complete 
groundwater ingestion pathways appear to exist and none are likely to exist in the 
foreseeable future. 
 
 
8.2.3 SURFACE WATER 

The nearest surface water body is Lake Merritt, located approximately 225 feet 
downgradient of the site.  Based on the monitoring results, only low concentrations of 
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TPHd remain in furthest downgradient wells MW-8F and MW-8G located 
approximately 115 feet from the lake.  Based on the low permeability soils present, and 
the low residual concentrations, it appears unlikely that Lake Merritt would be 
significantly impacted by petroleum hydrocarbons from the site.  Based on this 
information, there does not appear to be a significant risk to surface waters or other 
ecological receptors from the site hydrocarbons. 
 
 
8.2.4 VAPOR INTRUSION 

Given the current use of the site as a parking lot, vapor intrusion does not appear to be a 
complete potential exposure pathway as no structures are present onsite and there are 
no site workers or occupants.  Given the current economic conditions, this land use is 
not expected to change in the near future. 
 
With regards to potential future site redevelopment, as the majority of the site has been 
over-excavated, the only residual impacts that appear could potentially pose a 
significant risk via vapor intrusion are within the approximately 5-foot area adjacent to 
the southern and eastern property lines where further excavation could not be 
performed.  Soil vapor samples SV-1 and SV-2 were collected within this area; the 
elevated TPHg and BTEX concentrations detected appear to be due to the samples being 
collected within the heart of the smear zone.  Future development plans could include 
building setbacks from these property lines or these areas could be over-excavated if 
possible during redevelopment activities to mitigate this potential pathway.  Chevron 
would work with ACEH and the property owner to ensure that the selected mitigation 
measures were adequate such that no significant risk to human health was present.  It 
should be noted that a nearby fuel release case (Former Gulf Station No. 0006 at 
460 Grand Avenue) had similar site conditions and was closed with such provisions in 
place should future redevelopment occur. 
 
Although the previously proposed additional soil vapor sampling could not be 
performed due to the very shallow groundwater levels, based on the information above 
no further investigation appears warranted at this time and it is no longer 
recommended. 
 
 
8.3 COMPARISON TO ENVIRONMENTAL SCREENING LEVELS 

The maximum residual COC concentrations in soil, groundwater, and soil vapor were 
compared to the corresponding environmental screening levels (ESLs) established by the 
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RWQCB in May 2008.  The ESLs are for use as screening levels in determining if further 
evaluation is warranted, in prioritizing areas of concern, in establishing cleanup goals, 
and in estimation of potential health risks.  As stated by the RWQCB, the ESLs are 
considered to be conservative.  The presence of a chemical at a concentration above an 
ESL does not necessarily indicate that adverse impacts to human health or the 
environment are occurring; rather exceeding ESLs indicates that the potential for 
impacts may exist and additional evaluation may be needed.  Under most 
circumstances, the presence of a chemical in soil, groundwater, or soil gas at 
concentrations below the corresponding ESL can be assumed to not pose a significant, 
long-term (chronic) threat to human health and the environment. 
 
 
8.3.1 SOIL 

As discussed in Section 8.2.1 above, the only identified complete potential exposure 
pathway to residual impacted soil at the site under the current land use scenario is direct 
exposure by construction workers during trenching or excavation activities.  Therefore, 
Table B below presents a comparison of the maximum COC concentrations detected in 
soil samples recently collected from areas that were not over-excavated to the respective 
soil ESLs associated with direct exposure concerns under the construction/trench 
worker exposure scenario.  Older soil samples (collected during and prior to 1992) were 
not considered as the detected concentrations likely have decreased since the time they 
were collected due to natural attenuation processes and therefore they would not 
represent current conditions. 
 

TABLE B. COMPARISON OF MAXIMUM SOIL CONCENTRATIONS TO ESLs 

Constituent 
Highest Detected Concentration 

Remaining in  Soil 
 (mg/kg) 

ESL for Construction/Trench Worker 
Exposure1 

(mg/kg) 

TPHg  
3,800 

(S-2, 4 fbg) 
4,200 

TPHd  
580  

(S-2, 4 fbg) 
4,200 

Benzene  
0.41  

(S-2, 4 fbg) 
12 

Toluene  
17 

(S-2, 4 fbg) 
650 

Ethylbenzene  
36  

(S-2, 4 fbg) 
650 
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TABLE B. COMPARISON OF MAXIMUM SOIL CONCENTRATIONS TO ESLs 

Constituent 
Highest Detected Concentration 

Remaining in  Soil 
 (mg/kg) 

ESL for Construction/Trench Worker 
Exposure1 

(mg/kg) 

Xylenes  
170 

(S-2, 4 fbg) 
420 

1. ESLs from Table K-3, Direct Exposure Soil Screening Levels, Construction/Trench Worker Exposure 
Scenario, in Screening for Environmental Concerns at Sites with Contaminated Soil and Groundwater, 
RWQCB-May 2008 

 
As shown above, the maximum COC concentrations in soil do not exceed the respective 
ESLs.  Therefore, the residual impacted soil does not appear to pose a significant threat 
to human health under the current land use scenario. 
 
 
8.3.2 GROUNDWATER 

As described in Section 8.2.2 above, there were no identified complete groundwater 
ingestion pathways.  Therefore, the most recent maximum residual COC concentrations 
detected in the site wells were compared to the groundwater ESLs associated with the 
protection of aquatic habitats (i.e., Lake Merritt).  These ESLs address the potential 
discharge of groundwater into a surface water body and the subsequent impacts on 
aquatic life; however, they are conservative as potential dilution is not considered. 
 

TABLE C. COMPARISON OF MAXIMUM GROUNDWATER  
CONCENTRATIONS TO ESLs 

Constituent 
Highest Detected Concentration Remaining in 

Groundwater 
 (ug/L) 

Aquatic Habitat Goal 
ESL1 

(ug/L) 
TPHg  53 (MW-8I) 210 

TPHd  2,600 (MW-8L) 210 
Benzene  2 (MW-8I) 46 
MTBE  4 (MW-8I) 8,000 

1.  ESLs from Table F-1b, Groundwater Screening Levels, groundwater is not a current or potential 
drinking water resource, in Screening for Environmental Concerns at Sites with Contaminated Soil and 
Groundwater, RWQCB-May 2008 

 
As shown above, the maximum detected TPHd concentration in groundwater exceeded 
the aquatic habitat goal ESL.  However, this concentration was detected in onsite well 
MW-8L, the TPHd concentrations in the remaining wells were significantly lower.  The 
most recent TPHd concentrations detected in furthest downgradient wells MW-8F 
(81 g/L) and MW-8G (55 g/L) located approximately 115 feet from Lake Merritt did 
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not exceed the ESL.  Therefore, the petroleum hydrocarbons from the site do not appear 
to pose a significant threat to Lake Merritt. 
 
 
8.3.3 SOIL VAPOR 

As previously discussed, the soil vapor samples collected in 1988 were collected prior to 
removal of the USTs and the subsequent remedial activities at the site.  Therefore, based 
on this information and the age of the data, these samples were not considered 
representative of site conditions and not included in the comparison.  Although the 
validity of the analytical results was called into question, the TPHg and benzene 
concentrations detected in samples SV-1, SV-2, and the field duplicate, and the 
ethylbenzene and xylenes concentrations detected in sample SV-2 and the field duplicate 
exceeded the shallow soil gas ESLs associated with vapor intrusion concerns at 
commercial/industrial sites.  The commercial/industrial shallow soil gas ESLs for 
TPHg, benzene, ethylbenzene, and xylenes are 29,000 g/m3, 280 g/m3, 3,300 g/m3, 
and 58,000 g/m3, respectively. 
 
However, regardless of whether or not the detected concentrations were valid or 
exceeded the ESLs, potential vapor intrusion does not appear to be a significant concern 
at the site under the current land use scenario and no further work appears warranted at 
this time. 
 
 

9.0 LOW-RISK GROUNDWATER CRITERIA 

The site appears to meet the RWQCB criteria for classification as a low-risk groundwater 
case.  As described in the January 5, 1996, RWQCB memorandum entitled Interim 
Guidance on Required Cleanup at Low-Risk Fuel Sites, a low-risk groundwater case has the 
following general characteristics: 
 
 The leak has been stopped and ongoing sources, including LNAPL, have been 

removed or remediated 

 The site has been adequately characterized 

 The dissolved hydrocarbon plume is not migrating 

 No water wells, deeper drinking water aquifers, surface water, or other sensitive 
receptors are likely to be impacted 

 The site presents no significant risk to human health or the environment 
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Each low-risk groundwater case criteria, as it relates to the site, is discussed below. 
 
 
9.1 THE LEAK HAS BEEN STOPPED AND ONGOING SOURCES,  

INCLUDING LNAPL, HAVE BEEN REMOVED OR REMEDIATED 

All original potential sources of the petroleum hydrocarbon release(s) (former used-oil 
and gasoline USTs, dispensers, and product piping) were removed from the site by 1993.  
The site is no longer used as a service station, and is currently a parking lot.  The 
over-excavation activities removed the majority of the impacted soil (approximately 
2,400 cubic yards) to the extent possible.  Overall, concentrations in groundwater have 
significantly decreased, indicating that any residual impacted soil is not acting as a 
continuing source of hydrocarbons that would reverse overall improving groundwater 
quality trends.  The groundwater extraction activities appear to have been successful at 
removing the previously observed LNAPL, as it has never been observed in any of the 
site wells.  Based on this information, the leak has been stopped and ongoing sources 
have been removed. 
 
 
9.2 THE SITE HAS BEEN ADEQUATELY CHARACTERIZED 

As described in Section 7.3, numerous soil samples have been collected from excavations 
and borings, and the analytical results indicate that the horizontal and vertical extent of 
impacted soil has been adequately evaluated.  Impacted soil appears to remain in 
narrow strips (approximately 5 feet in width) along the southern and eastern edges of 
the site where further over-excavation could not be performed; and likely just 
downgradient of the site beneath Grand Avenue. 
 
As described in Section 7.4, groundwater quality at the site has been monitored since 
1988 by wells installed near the source area(s) and downgradient.  Concentrations have 
decreased since the start of monitoring.  Groundwater impacted with TPHd remains 
beneath the site and downgradient; however, the residual concentrations are generally 
low.  An elevated concentration of TPHd was detected in onsite well MW-8L, however, 
as previously discussed these results likely are not representative of surrounding 
conditions.  Groundwater in the area of offsite well MW-8I is impacted with TPHg and 
benzene; however, the residual concentrations are low.  Although elevated 
concentrations of TPHg and benzene were detected in the grab-groundwater sample 
collected from boring SV-7 in the southeast portion of the site, the detected 
concentrations likely are greater than what is actually present due to the presence of 
impacted sediment in the sample.  Only low concentrations of TPHd just above the 
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reporting limit are present in furthest downgradient wells MW-8F and MW-8G.  The 
plume appears to be stable and the extent of impacted groundwater appears to have 
been adequately evaluated.  Concentrations are expected to continue to decrease over 
time due to natural attenuation. 
 
Although the proposed additional soil vapor sampling could not be performed, 
potential vapor intrusion does not appear to be a significant concern at the site under the 
current land use scenario, and therefore it no longer appears warranted.  Based on this 
information, the extent of impact has been defined to the degree necessary to 
demonstrate that the site does not present a significant threat to human health or the 
environment. 
 
 
9.3 THE DISSOLVED HYDROCARBON PLUME IS STABLE,  

DECREASING, AND NOT MIGRATING  

Only low concentrations of TPHd (just above the reporting limit) are present in 
downgradient wells MW-8F and MW-8G, and concentrations in groundwater have 
decreased since the start of monitoring.  The plume appears stable, shrinking, and not 
migrating.  Natural attenuation is expected to continue to reduce the remaining 
concentrations to background levels. 
 
 
9.4 NO WATER WELLS, DEEPER DRINKING  

WATER AQUIFERS, SURFACE WATER, OR OTHER  
SENSITIVE RECEPTORS ARE LIKELY TO BE IMPACTED  

No water-supply wells were identified within ¼ mile of the site and the local drinking 
water supply is obtained from surface water in the Sierra Nevada Mountains.  Based on 
the proximity to San Francisco Bay and Lake Merritt (mixed fresh and saltwater), it is 
unlikely shallow groundwater in the site area would be used as a drinking water source.  
The site is an unmanned paved public parking lot with no structures and therefore no 
sensitive receptors exist at the site.  The area downgradient of the site is occupied by 
Grand Avenue followed by undeveloped land and therefore no sensitive receptors are 
present in this area with the exception of Lake Merritt, located approximately 225 feet 
downgradient of the site.  However, based on the low permeability soils present, and the 
low residual concentrations in the downgradient wells, it appears unlikely that Lake 
Merritt would be significantly impacted by petroleum hydrocarbons from the site.  
Based on this information, it does not appear that any water wells, deeper drinking 
water aquifers, surface water, or other sensitive receptors are likely to be impacted. 
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9.5 THE SITE PRESENTS NO SIGNIFICANT RISK 

TO HUMAN HEALTH OR THE ENVIRONMENT  

The most recent maximum residual COC concentrations in soil and groundwater 
generally did not exceed the corresponding ESLs based on the identified potential 
receptors and exposure pathways.  As the site is paved, potential exposure to any 
residual impacted soil by the general public is essentially eliminated.  Although 
impacted groundwater remains beneath the site, the concentrations are generally low, 
the plume appears stable and concentrations are decreasing, and no sensitive receptors 
appear likely to be impacted.  Natural attenuation is expected to continue to decrease 
concentrations in groundwater to background levels.  Although elevated concentrations 
of petroleum hydrocarbons were detected in soil vapor, potential vapor intrusion does 
not appear to be a significant concern given the current land use scenario.  Based on this 
information, the site does not appear to pose a significant risk to human health or the 
environment. 
 
 

10.0 CONCLUSIONS AND RECOMMENDATIONS 

Preparation of a SCM to summarize site conditions and residual impacts, identify 
potential receptors and exposure pathways, and evaluate if any data gaps exist was 
requested by ACEH in letters dated September 30, 2008 and May 13, 2009.  This report 
presented a SCM for the site and addressed the technical comments included in the 
ACEH letters.  The site is currently used as a parking lot, and this land use is not 
expected to change in the near future.  Based on the analytical results, the extent of 
impact at the site appears to have been adequately evaluated and no further 
investigation appears warranted at this time.  The residual petroleum hydrocarbons in 
soil and groundwater at the site do not appear to pose a significant threat to human 
health or the environment under the current land use scenario, and the site appears to 
meet the RWQCB criteria for classification as a low-risk groundwater case. 
 
With regards to potential future site redevelopment, as the majority of the site has been 
over-excavated, the only residual impacts that appear could potentially pose a risk to 
human health under a different land use scenario are within the approximately 5-foot 
area adjacent to the southern and eastern property lines where further excavation could 
not be performed.  Future development plans could include building setbacks from 
these property lines or these areas could be over-excavated if possible during 
redevelopment activities to mitigate this potential pathway.  Other mitigation measures 
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(vapor barrier, venting system, etc.) could also be implemented at the time of 
redevelopment.  Chevron would work with ACEH and the property owner to ensure 
that the selected mitigation measures were adequate such that no significant risk to 
human health was present.  As previously noted, a nearby fuel release case (Former Gulf 
Station No. 0006 at 460 Grand Avenue) had similar site conditions and was closed with 
such provisions in place should future redevelopment occur.  Therefore, on behalf of 
Chevron, CRA respectfully requests the site be considered for low-risk case closure and 
no further action. 
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TABLE 1

WELL CONSTRUCTION DETAILS
FORMER TEXACO STATION 21-1173

500 GRAND AVENUE
OAKLAND, CALIFORNIA

Page 1 of 1

MW-8A 6/6/88 15.5 2 10 15 5 Destroyed
MW-8B 6/7/88 20 2 14.5 19.5 5 Destroyed
MW-8C 6/7/88 24.5 2 14 24 10 Destroyed
MW-8D 6/7/88 5 2 0.8 4.5 3.7 Destroyed
MW-8E 10/21/88 15.5 4 4.5 15 10.5 Destroyed
MW-8F 3/16/89 16.5 4 9 14.5 5.5
MW-8G 3/16/89 16.5 4 5 14.5 9.5
MW-8H 1/8/90 16.5 4 5 15 10
MW-8I 1/9/90 16.5 4 5 15 10
MW-8J 1/9/90 16.5 4 5 15 10
MW-8K 5/18/93 18 2 3 18 15
MW-8L 5/18/93 18 2 3 18 15

Abbreviations/notes:
fbg = feet below grade

Installation DateWell ID CommentsScreen 
Length (feet)

Bottom of 
Screen (fbg)

Top of Screen 
(fbg)

Casing 
Diameter 
(inches)

Total Depth 
(fbg)
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TABLE 2

SOIL SAMPLE ANALYTICAL RESULTS
FORMER TEXACO STATION 21-1173

500 GRAND AVENUE
OAKLAND, CALIFORNIA

Page 1 of 5

Boring/ 
Sample ID

Sample 
Depth (fbg) Sample  Date TPHmo TOG TPHd TPHg Benzene Toluene Ethylbenzene Xylenes MTBE HVOCs TPH other

Exploratory and Monitoring Well Borings
B-1 6.5 10/10/88 -- -- -- 12 <0.05 <0.1 <0.2 <0.1 -- -- --

B-3 4 10/10/88 -- -- -- 520 <1 <2 <4 5 -- -- --

B-4 3.5 10/10/88 -- -- -- 510 <0.5 1 3.5 13 -- -- --

B-5 5.5 3/2/89 -- -- -- <10 <0.05 <0.1 <0.2 <0.1 -- -- --
B-5 10.5 3/2/89 -- -- -- <10 <0.05 <0.1 <0.2 <0.1 -- -- --
B-5 16 3/2/89 -- -- -- <10 <0.05 <0.1 <0.2 <0.1 -- -- --

B-6 2 10/26/89 -- -- <100 1 <0.05 0.08 <0.05 <0.05 -- -- --
B-6 4.5 10/26/89 -- -- <10 <1.0 <0.05 0.09 <0.05 <0.05 -- -- --

B-7 3 10/26/89 -- -- <100 580 <0.5 6.7 5.1 50 -- -- --

B-8 2 10/26/89 -- -- <10 3.4 0.05 <0.05 <0.05 0.34 -- -- --

B-9 2.5 10/26/89 -- -- 460 100 0.05 0.32 0.81 6.4 -- -- --

B-8K 1.5 1/8/90 -- -- -- 2.1 ND ND ND ND -- -- ND
3 1/8/90 -- -- -- 6.6 ND 0.05 ND ND -- -- ND

5.5 1/8/90 -- -- -- 84 ND ND 0.08 0.05 -- -- 20

B-10 1.5 1/8/90 -- -- -- 8.4 0.28 ND 0.2 0.18 -- -- ND
2.5 1/8/90 -- -- -- ND 0.09 ND ND ND -- -- ND
5.5 1/8/90 -- -- -- ND ND ND ND ND -- -- ND
8.5 1/8/90 -- -- -- ND ND ND ND ND -- -- ND

B-11 1.5 1/8/90 -- -- -- 2,900 ND ND 5.4 1.6 -- -- 30
2.5 1/8/90 -- -- -- 62 ND ND 0.31 0.12 -- -- 11
5.5 1/8/90 -- -- -- 17 ND ND 0.06 ND -- -- ND

B-11 8.5 1/8/90 -- -- -- ND ND ND ND ND -- -- ND

Concentrations reported in milligrams per kilogram mg/kg
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TABLE 2

SOIL SAMPLE ANALYTICAL RESULTS
FORMER TEXACO STATION 21-1173

500 GRAND AVENUE
OAKLAND, CALIFORNIA

Page 2 of 5

Boring/ 
Sample ID

Sample 
Depth (fbg) Sample  Date TPHmo TOG TPHd TPHg Benzene Toluene Ethylbenzene Xylenes MTBE HVOCs TPH other

Concentrations reported in milligrams per kilogram mg/kg

B-12 1 1/8/90 -- -- -- 13 0.22 0.11 0.18 0.42 -- -- ND
2.5 1/8/90 -- -- -- 49 ND ND 0.19 0.83 -- -- ND
4.5 1/8/90 -- -- -- 1,200 ND ND 1.27 0.67 -- -- 94
6 1/8/90 -- -- -- ND ND 0.06 ND ND -- -- ND

B-13 1.5 2Q90* -- -- ND ND ND ND ND ND -- -- ND

2.51,2,3 2Q90* -- 5,600 ND 130 ND ND 1.7 5.4 -- ND 1,000
3.5 2Q90* -- -- ND 26 ND 0.06 0.06 0.3 -- -- 250

B-14 1.5 2Q90* -- -- ND 4.8 ND ND ND ND -- -- 85
3.5 2Q90* -- -- ND 2.3 ND ND ND ND -- -- 62

MW-8D 1.3 6/7/88 -- -- -- 10 <0.05 0.4 <0.2 0.5 -- -- --

MW-8E 5.5 10/11/88 -- -- -- 750 0.82 6.5 5.5 26 -- -- --

MW-8F 11 3/16/89 -- -- -- <10 <0.5 <0.1 <0.2 <0.1 -- -- --

MW-8G 6 3/16/89 -- -- -- <10 <0.5 <0.1 <0.2 <0.1 -- -- --

MW-8H 1.5 1/10/90 -- -- -- ND ND 0.07 ND ND -- -- ND
3 1/10/90 -- -- -- 2.6 ND 0.24 ND ND -- -- ND

5.5 1/10/90 -- -- -- 550 ND ND 0.3 0.83 -- -- 66
10.5 1/10/90 -- -- -- ND ND ND ND ND -- -- ND

MW-8I 1.5 1/9/90 -- -- -- 3 0.1 ND ND ND -- -- ND
3.5 1/9/90 -- -- -- ND 0.06 ND ND 0.02 -- -- ND
5.5 1/9/90 -- -- -- 280 ND ND 2.7 9.2 -- -- ND
10.5 1/9/90 -- -- -- ND ND ND ND ND -- -- ND

MW-8J 1.5 1/9/90 -- -- -- 24 0.18 0.09 0.06 0.05 -- -- ND
MW-8J 3 1/9/90 -- -- -- 13 0.08 0.14 0.04 ND -- -- 33

5.5 1/9/90 -- -- -- 2100 ND ND 25 9.2 -- -- 83
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TABLE 2

SOIL SAMPLE ANALYTICAL RESULTS
FORMER TEXACO STATION 21-1173

500 GRAND AVENUE
OAKLAND, CALIFORNIA

Page 3 of 5

Boring/ 
Sample ID

Sample 
Depth (fbg) Sample  Date TPHmo TOG TPHd TPHg Benzene Toluene Ethylbenzene Xylenes MTBE HVOCs TPH other

Concentrations reported in milligrams per kilogram mg/kg

10.5 1/9/90 -- -- -- 8 ND 0.02 ND ND -- -- ND

S-1 4 11/20/06 -- <330 15 390 <0.062 <0.12 0.9 1.9 -- -- --
S-2 4 11/20/06 -- <330 580 3,800 0.41 17 36 170 -- -- --
S-3 4 11/20/06 -- <330 11 <1.0 <0.0005 <0.001 <0.001 <0.001 -- -- --

SV-5 2 3/18/08 -- -- -- <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 -- --
SV-7 2 3/18/08 -- -- -- 16 0.001 <0.001 0.078 0.027 <0.0005 -- --
SV-7 5 3/18/08 -- -- -- 1,400 0.11 0.059 15 19 <0.025 -- --
SV-8 2 3/19/08 -- -- -- <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 -- --
SV-8 5 3/19/08 -- -- -- <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 -- --

Waste Oil Tank Excavation
W.O.#2 1.5 9/25/90 -- 200 <5.0 <1.0 0.048 <0.005 0.007 0.013 -- ND --
W.O.#3 1.5 9/25/90 -- 2,600 220 15 0.53 0.06 0.75 1.5 -- ND --
W.O.#4 1.5 9/25/90 -- 500 17 1.9 0.054 0.012 0.062 0.29 -- ND --
W.O.#5 1.5 9/25/90 -- 100 21 <1.0 <0.005 0.017 <0.005 <0.005 -- ND --
W.O.#6 2.0 10/3/90 -- 100 -- -- -- -- -- -- -- -- --
W.O.#7 1.5 10/3/90 -- 850 -- -- -- -- -- -- -- -- --
W.O.#8 8 10/3/90 -- <50 <5.0 <1.0 <0.005 0.016 <0.005 <0.005 -- -- --

Clay Pipe Excavation
PT-NS-7.5 2.5 1/8/91 330 110 28 22 0.02 ND 0.055 0.13 -- ND --
PT-B-7.5 4.5 1/8/91 93 150 8.1 5.7 ND ND ND ND -- ND --
PT-SS-7.5 2.5 1/8/91 160 630 17 100 0.071 0.071 0.3 0.63 -- ND --
PT-E-1.5 1.5 1/8/91 -- 780 110 1.1 <0.005 <0.005 <0.005 <0.005 -- -- --
PT-W-1.5 1.5 1/8/91 -- 370 190 3.8 <0.005 0.014 <0.005 0.024 -- -- --

Gasoline UST and Dispenser Island Excavation
SS1 10 4/14/92 -- -- -- 5.3 <0.005 0.038 0.016 0.12 -- -- --
SS2 10 4/14/92 -- -- -- 89 0.049 0.38 0.15 1.4 -- -- --
SS3 5 4/14/92 -- -- -- <1.0 <0.005 <0.005 <0.005 0.011 -- -- --
SS4 10 4/14/92 -- -- -- 130 0.14 0.21 0.17 1.1 -- -- --
SS5 10 4/14/92 -- -- -- 36 0.2 0.028 0.04 0.15 -- -- --
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TABLE 2

SOIL SAMPLE ANALYTICAL RESULTS
FORMER TEXACO STATION 21-1173

500 GRAND AVENUE
OAKLAND, CALIFORNIA

Page 4 of 5

Boring/ 
Sample ID

Sample 
Depth (fbg) Sample  Date TPHmo TOG TPHd TPHg Benzene Toluene Ethylbenzene Xylenes MTBE HVOCs TPH other

Concentrations reported in milligrams per kilogram mg/kg

SS6 10 4/14/92 -- -- -- 2.3 0.0057 <0.005 <0.005 0.017 -- -- --
SS7 5 4/14/92 -- -- -- <1.0 <0.005 <0.005 <0.005 <0.005 -- -- --
SS8 5 4/14/92 -- -- -- <1.0 <0.005 <0.005 <0.005 <0.005 -- -- --
SS9 5 4/14/92 -- -- -- <1.0 0.0069 <0.005 <0.005 <0.005 -- -- --
PI-1 5 4/15/92 -- 190 -- 2,100 11 60 32 180 -- -- --
PI-2 5 4/15/92 -- 30 -- 7.8 0.019 0.013 0.035 0.077 -- -- --

PI-2A 6 4/15/92 -- 6,900 -- 810 1.3 1.1 2 11 -- -- --
Fuel Line 5 4/15/92 -- 36 -- 390 0.92 2.9 3.6 21 -- -- --

Site Over-Excavation
BE-1 8 5/5/92 -- -- -- 1.1 0.043 <0.005 0.058 <0.005 -- -- --
BE-2 8 5/5/92 -- -- -- <1.0 0.011 <0.005 <0.005 <0.005 -- -- --
BE-3 4 5/5/92 -- -- -- <1.0 <0.005 <0.005 <0.005 <0.005 -- -- --
BE-4 4.5 5/5/92 -- -- -- <1.0 <0.005 <0.005 <0.005 <0.005 -- -- --
BE-5 7.5 5/5/92 -- -- -- <1.0 0.018 <0.005 <0.005 <0.005 -- -- --
BE-6 7.5 5/5/92 -- -- -- <1.0 <0.005 <0.005 <0.005 <0.005 -- -- --
BE-7 8 5/5/92 -- -- -- <1.0 <0.005 <0.005 <0.005 <0.005 -- -- --
BE-8 8 5/5/92 -- -- -- <1.0 0.028 <0.005 <0.005 <0.005 -- -- --
BE-9 9 5/5/92 -- -- -- <1.0 <0.005 <0.005 <0.005 <0.005 -- -- --
BE-10 9 5/5/92 -- -- -- <1.0 <0.005 <0.005 <0.005 <0.005 -- -- --
WS-1 3 5/5/92 -- -- -- <1.0 <0.005 <0.005 <0.005 <0.005 -- -- --
WS-2 5 5/5/92 -- -- -- 72 1.1 3.1 2.2 9.7 -- -- --
WS-3 7.5 5/5/92 -- -- -- <1.0 <0.005 <0.005 <0.005 <0.005 -- -- --
WS-4 5 5/5/92 -- -- -- 1,000 22 28 30 100 -- -- --
WS-5 5 5/5/92 -- -- -- 480 11 23 9.9 42 -- -- --

SW-1** Sidewall 1/20/93 -- -- -- <1.0 <0.005 <0.005 <0.005 <0.005 -- -- --
SW-2** Sidewall 1/20/93 -- -- -- <1.0 <0.005 <0.005 <0.005 <0.005 -- -- --
SW-3** Sidewall 1/20/93 -- -- -- <1.0 <0.005 <0.005 <0.005 <0.005 -- -- --
SW-4** Sidewall 1/20/93 -- -- -- <1.0 <0.005 <0.005 <0.005 <0.005 -- -- --
SW-5** Sidewall 1/20/93 -- -- -- <1.0 <0.005 <0.005 <0.005 <0.005 -- -- --
SW-6** Sidewall 1/20/93 -- -- -- <1.0 <0.005 <0.005 <0.005 <0.005 -- -- --
SW-7** Sidewall 1/20/93 -- -- -- <1.0 <0.005 <0.005 <0.005 <0.005 -- -- --
B-1** Bottom 1/20/93 -- -- -- <1.0 <0.005 <0.005 <0.005 <0.005 -- -- --
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TABLE 2

SOIL SAMPLE ANALYTICAL RESULTS
FORMER TEXACO STATION 21-1173

500 GRAND AVENUE
OAKLAND, CALIFORNIA

Page 5 of 5

Boring/ 
Sample ID

Sample 
Depth (fbg) Sample  Date TPHmo TOG TPHd TPHg Benzene Toluene Ethylbenzene Xylenes MTBE HVOCs TPH other

Concentrations reported in milligrams per kilogram mg/kg

B-2** Bottom 1/20/93 -- -- -- <1.0 <0.005 <0.005 <0.005 <0.005 -- -- --
B-3** Bottom 1/20/93 -- -- -- <1.0 <0.005 <0.005 <0.005 <0.005 -- -- --
B-4** Bottom 1/20/93 -- -- -- <1.0 <0.005 <0.005 <0.005 <0.005 -- -- --
B-5** Bottom 1/20/93 -- -- -- <1.0 <0.005 <0.005 <0.005 <0.005 -- -- --
B-6** Bottom 1/20/93 -- -- -- <1.0 <0.005 <0.005 <0.005 <0.005 -- -- --
B-7** Bottom 1/20/93 -- -- -- <1.0 <0.005 <0.005 <0.005 <0.005 -- -- --
B-8** Bottom 1/20/93 -- -- -- <1.0 <0.005 <0.005 <0.005 <0.005 -- -- --
B-9** Bottom 1/20/93 -- -- -- <1.0 <0.005 <0.005 <0.005 <0.005 -- -- --
B-10** Bottom 1/20/93 -- -- -- <1.0 <0.005 <0.005 <0.005 <0.005 -- -- --

Abbreviations/Notes:
Total petroleum hydrocarbons as motor oil (TPHmo), diesel (TPHd), and gasoline (TPHg) by EPA Method 8015
Total oil and grease (TOG) by EPA Method 5520

Benzene, toluene, ethylbenzene and xylenes (BTEX) by EPA Method 8020 or 8260B
Methyl tertiary butyl ether (MTBE) by EPA Method 8260B
Halogenated volatile organic compounds (HVOCs) by EPA Method 8010
"TPH other" = heavier-end hydrocarbons such as waste oil, mineral spirits, jet fuel, or fuel oil by EPA Method 8015
-- = Not analyzed
<x = Not detected at or above stated laboratory reporting limits
ND = Not detected; reporting limits vary or are unknown
Note: samples that are crossed out were collected from soil that was later removed
*  Exact drilling date unknown
1 HVOCs not detected except for Trichloroethane at 0.06 mg/kg
2 Semi-volatile organic compounds ND except for Naphthalene (0.9 mg/kg), 2-Methylnaphthalene (1.4 mg/kg), and Bis(2-ethylhexyl)phthalate (0.26 mg/kg)
3 Cadmium (ND), Chromium (36 mg/kg), Lead (ND), Zinc (41 mg/kg)

**  Exact sample depths unknown; depth of excavation reportedly averaged 4.5 feet
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TABLE 3

GRAB-GROUNDWATER SAMPLE ANALYTICAL RESULTS
FORMER TEXACO STATION 21-1173

500 GRAND AVENUE
OAKLAND, CALIFORNIA

Page 1 of 1

Sample ID Sample  Date TPHd TPHg Benzene Toluene Ethyl-
benzene Xylenes MTBE TPHmo TOG HVOCs

Clay Pipe Excavation Water Samples
EP-01* 1/8/91 31,000 5,200 280 300 120 860 -- 100,000 -- --
WP-01* 1/8/91 13,000 3,900 320 73 95 48 -- 17,000 -- --

Waste Oil Tank Excavation
W.O.T.#1* 9/25/90 1,400 1,900 320 180 2.1 300 -- -- 70 ND

Exploratory Borings
SV-4-W 3/18/08 -- <50 <0.5 <0.5 <0.5 <0.5 1 -- -- --
SV-5-W 3/18/08 -- <50 <0.5 <0.5 <0.5 <0.5 <0.5 -- -- --
SV-6-W 3/18/08 -- <50 <0.5 <0.5 <0.5 <0.5 <0.5 -- -- --
SV-7-W 3/18/08 -- 6,200 200 7 250 260 0.7 -- -- --
SV-8-W 3/19/08 -- <50 <0.5 <0.5 <0.5 <0.5 2 -- -- --

Abbreviations/Notes:
Total petroleum hydrocarbons as diesel (TPHd) and gasoline (TPHg) by EPA Method 8015

Benzene, toluene, ethylbenzene and xylenes (BTEX) by EPA Method 8020 or 8260B

Methyl tertiary butyl ether (MTBE) by EPA Method 8260B

Total oil and grease (TOG) by EPA Method 5520

Halogenated volatile organic compouds (HVOCs) by EPA Method 8010

* Samples collected prior to removal of water from excavation

<x = Not detected at or above stated laboratory reporting limits

-- = Not Analyzed

ND = Not detected; reporting limits vary

Concentrations reported in micrograms per liter (µg/L)
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TABLE 4

SOIL VAPOR SAMPLE ANALYTICAL RESULTS
FORMER TEXACO STATION 21-1173

500 GRAND AVENUE
OAKLAND, CALIFORNIA

Page 1 of 1

Sample ID Sample Depth 
(fbg) Sample  Date TPHg Total 

Hydrocarbons Benzene Toluene Ethyl-
benzene Xylenes

3 9/21/88 -- <800 <800 <800 <900 <900
6 9/21/88 -- 2,000 400 400 <200 400

SG-02 3 9/21/88 -- 1.40E+06 3.20E+05 2.80E+05 1.20E+05 23,000
SG-04 4 9/21/88 -- 3.60E+08 8.60E+07 4.00E+07 2.60E+07 3.30E+06
SG-05 2 9/21/88 -- 5.40E+07 4.20E+07 8.60E+06 86,000 86,000
SG-06 4 9/21/88 -- <800 <800 <800 <900 <900
SG-08 5 9/28/88 -- <400 <400 <400 <500 <400
SG-09 4 9/28/88 -- <400 <400 <400 <500 <400
SG-10 4 9/28/88 -- <400 <400 <400 <500 <400
SG-11 3.5 9/28/88 -- <400 <400 <400 <500 <400
SG-12 4 9/28/88 -- 2.50E+08 3.80E+07 1.60E+07 1.80E+05 1.70E+05
SG-13 3 9/28/88 -- 32,000 <400 <400 <500 <400
SG-14 4 9/28/88 -- <400 <400 <400 <500 <400
SG-15 3 9/28/88 -- 1.40E+09 3.00E+08 9.00E+07 2.70E+07 2.20E+07
SG-16 4 9/28/88 -- 4.20E+05 1.20E+05 63,000 14,000 14,000
SG-17 4 9/28/88 -- <400 <400 <400 <500 <400
SG-18 4 9/28/88 -- <8,000 <8,000 <7,000 <9,000 <9,000

SV-1 4 11/20/06 60,000 -- 3,400 330 2,600 380
SV-2 4 11/20/06 2.00E+06 -- 34,000 1.60E+05 64,000 2.80E+05

SV-2 Duplicate1
4 11/20/06 7.20E+05 -- 14,000 69,000 27,000 1.10E+05

Abbreviations/Notes:

Total hydrocarbons = approximately C4-C9 aliphatic, alicyclic, and aromatic compounds

Note: Samples collected in 1988 analyzed using a gas chromatograph and flame ionization detector (FID)

-- = Not analyzed
<x = Not detected at or above stated laboratory reporting limits
1 Field duplicate sample collected simultaneously with initial sample

Total petroleum hydrocarbons as gasoline (TPHg), benzene, toluene, ethylbenzene and xylenes by EPA Method TO-3 Modified

Concetrations reported in micrograms per cubic meter (μg/m3)

SG-01
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HISTORICAL BORING LOGS 
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SECOND AND THIRD QUARTER 2009 GROUNDWATER MONITORING REPORTS AND 
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SENSITIVE RECEPTOR AND WELL SURVEY INFORMATION 



WELL SURVEY INFORMATION

FORMER TEXACO SERVICE STATION 21-1173
500 GRAND AVENUE

OAKLAND, CALIFORNIA

Page 1 of 1

Figure Water Well Drillers Township/Range Well ID Well Owner Location Well Type Date Installed Depth Screened Approximate Distance
I.D. Report Number Section/Tract (fbg) Interval (fbg) from Site

1 425627A 01S-04W-26 C-1 Chevron 460 Grand Ave Monitoring 12/14/92 15 5-15 1/8 mile

2 425627B 01S-04W-26 C-2 Chevron 460 Grand Ave Monitoring 12/14/92 15 5-15 1/8 mile

3 425627C 01S-04W-26 C-3 Chevron 460 Grand Ave Monitoring 12/14/92 15 5-15 1/8 mile

4 293467 01S-04W-25 MW-1 Quik Stop Markets 363 Grand Ave Monitoring 11/10/88 27 16.5-26.5 1/4 mile

5 293470 01S-04W-25 MW-2 Quik Stop Markets 363 Grand Ave Monitoring 11/11/88 35.5 15-35 1/4 mile

6 293469 01S-04W-25 MW-3 Quik Stop Markets 363 Grand Ave Monitoring 11/16/88 36 24-34 1/4 mile

7 293442 01S-04W-25 MW-4 Quik Stop Markets 363 Grand Ave Monitoring 3/5/90 31.5 15-30 1/4 mile

8 293371 01S-04W-25 MW-5 Quik Stop Markets 363 Grand Ave Monitoring 3/5/90 31.5 15-30 1/4 mile

9 293354 01S-04W-25 MW-6 Quik Stop Markets 363 Grand Ave Monitoring 3/6/90 30 15-30 1/4 mile

10 293355 01S-04W-25 MW-7 Quik Stop Markets 363 Grand Ave Monitoring 3/7/90 23.5 13.5-23.5 1/4 mile

11 293356 01S-04W-25 MW-8 Quik Stop Markets 363 Grand Ave Monitoring 3/7/90 31.5 18.5-28.5 1/4 mile

12 293474 01S-04W-25 RW-1 Quik Stop Markets 363 Grand Ave Monitoring 8/14/90 35 25-35 1/4 mile

13 372178 01S-04W-25 S-1 Shell 350 Grand Ave Monitoring 1/7/91 17 7-16.0 1/4 mile

14 372179 01S-04W-25 S-2 Shell 350 Grand Ave Monitoring 1/7/91 15 7-15.0 1/4 mile

15 372180 01S-04W-25 S-3 Shell 350 Grand Ave Monitoring 1/7/91 14.5 7-14.5 1/4 mile

16 -- 01S-04W-25 MW-2 Chevron 3026 Lakeshore Blvd Monitoring 8/7/91 12 2-12.0 1/4 mile

17 -- 01S-04W-25 MW-3 Chevron 3026 Lakeshore Blvd Monitoring 8/13/91 18 8-18.0 1/4 mile

18 -- 01S-04W-25 MW-4 Chevron 3026 Lakeshore Blvd Monitoring 8/13/91 15 5-15.0 1/4 mile

19 -- 01S-04W-25 MW-1 Chevron 3026 Lakeshore Blvd Monitoring 8/19/92 19 4-19.0 1/4 mile

20 -- 01S-04W-25 MW-5 Chevron 3026 Lakeshore Blvd Monitoring 6/12/92 35 15-35 1/4 mile

21 -- 01S-04W-25 MW-6 Chevron 3026 Lakeshore Blvd Monitoring 6/12/92 20 4-19.0 1/4 mile

22 -- 01S-04W-25 MW-7 Chevron 3026 Lakeshore Blvd Monitoring 6/12/92 19 4-19.0 1/4 mile

23 -- 01S-04W-25 MW-8 Chevron 3026 Lakeshore Blvd Monitoring 6/19/92 25 5-25.0 1/4 mile

Abbreviations/Notes:
- - = Information not available
fbg = feet below grade
Well location information obtained from California Department of Water Resources

CRA 612049 (2)
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