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1.0 INTRODUCTION 

Conestoga-Rovers & Associates (CRA) has prepared this Case Closure Request on behalf of 
Chevron Environmental Management Company (Chevron) for Chevron service 
station 9-8139 located at 16304 Foothill Boulevard in San Leandro, California.  Based on 
our review of the site background and conditions, this site meets the criteria for closure as 
a low-risk fuel site; as recommended to the State Water Resources Control Board 
(SWRCB) by the UST Cleanup Program Task Force in their January 13, 2010 report per 
Resolution 2009-0042.  Presented below are the site description and background, site 
conditions and discussion of remaining impacts, and our rationale for closure based on 
the low-risk criteria. 
 
 

2.0 SITE DESCRIPTION AND BACKGROUND 

The site is an active Chevron-branded gasoline station located on the northeast side of 
Foothill Boulevard just northwest of the intersection with Miramar Avenue (Figure 1).  
Current station facilities include a station building, two gasoline underground storage 
tanks (USTs), and two dispenser islands.  Land use in the site vicinity is mixed 
commercial and residential.  The site is bounded by Foothill Boulevard to the southwest, a 
church to the northwest, apartment buildings to the northeast, and a motel to the 
southeast.  The northwest portion of the site is also used for access to the apartment 
buildings.  Interstate 580 is located adjacent to the southwest of Foothill Boulevard.  
Because of the Interstate and feeder roads, the nearest downgradient buildings are 
approximately 600 feet from the site. 
 
The date the site was first occupied by a service station is unknown; however, based on 
previous tank testing documentation, steel USTs were installed in 1965.  In an aerial 
photograph dated 1968, the site appears to be occupied by a service station in the former 
configuration.  Former station facilities at that time included at least a 7,500-gallon steel 
gasoline UST; the details of other former USTs are unknown.  In the early 1980s, the USTs 
and piping were replaced with fiberglass equipment.  In 1998, due to Chevron’s planned 
sale of the property, the existing station was demolished including the removal of three 
10,000-gallon gasoline USTs, a 1,000-gallon used-oil UST, two dispenser islands and 
associated product piping, three hydraulic hoists, and a clarifier (oil/water separator).  
The property was sold and subsequently redeveloped with the existing station.  Vehicle 
maintenance is no longer performed onsite.  Current and former station facilities are 
shown on Figure 2. 
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Environmental work has been ongoing since 1982, and has included the installation of 
monitoring wells MW-1 through MW-14 and groundwater extraction wells E-1, 
E-2 (formerly MW-5), and E-3 (formerly MW-4), the drilling of exploratory borings GP-1 
through GP-5, and a soil vapor survey.  Wells MW-1 through MW-3, MW-6, MW-7, and 
E-1 were destroyed prior to station demolition in 1998.  Groundwater has been monitored 
since 1989. 
 
Remedial activities have included excavation of approximately 1,110 cubic yards of soil 
and groundwater pumping (approximately 3,000 gallons) during UST removal/station 
construction activities.  Light non-aqueous phase liquid (LNAPL) was extracted from 
MW-5 in 1990 and 1991.  A groundwater extraction (GWE) system operated from 1991 
through 1994 and removed approximately 666,500 gallons of groundwater (7.3 pounds of 
aqueous-phase hydrocarbons).  Oxygen Release Compound® (ORC) socks reportedly also 
were placed in wells E-3, MW-8, and MW-9 for some time beginning in 1999. 
 
The approximate well, boring, and soil sample locations and the approximate extent of 
over-excavation are shown on Figure 2.  A summary of the environmental work is 
presented in Appendix A.  The soil, groundwater, and soil vapor analytical results are 
presented in Tables 1 through 3, respectively. 
 
 

3.0 SITE GEOLOGY AND HYDROGEOLOGY 

The site is located at the western edge of the San Leandro Hills approximately 4 miles east 
of San Francisco Bay and approximately 1.25 miles south of Lake Chabot.  The site is 
relatively flat at an elevation of approximately 125 feet above mean sea level.  Soil 
encountered beneath the site has generally consisted of clay with varying amounts of silt, 
sand, and gravel to the maximum explored depth of 67.5 feet below grade (fbg); layers of 
clayey, silty, or gravelly sand were also observed in some borings.  Copies of the historical 
boring logs and previous geologic cross-sections are presented in Appendix B. 
 
Groundwater was encountered in the exploratory and well borings at depths of 15 to 
37 fbg.  The depth to groundwater in the wells has ranged from approximately 8 to 
22.5 feet below top of casing (TOC).  The groundwater flow direction is generally to the 
southwest following the local topography.  A groundwater rose diagram is presented on 
Figure 2.  The nearest surface water body is San Lorenzo Creek located approximately 1 
mile south of the site. 
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4.0 RELEASE INFORMATION 

 Tanks:  Three 10,000-gallon gasoline USTs and a 1,000-gallon used-oil UST were 
removed in 1998.  Previous steel USTs (installed 1965) reportedly were replaced in the 
early 1980s. 

 Release Type:  Gasoline and related constituents. 

 Release Source:  Previous UST system(s).  During system testing in 1982, a leaking 
regular gasoline vapor line was identified.  Approximately 25 gallons of product 
reportedly were lost during the test, and the tanks replaced shortly thereafter.  In 1986, 
the station reported product inventory losses.  Testing revealed a leak in the 
10,000-gallon regular gasoline tank.  The tank was subsequently repaired and retested 
tight (Appendix A). 

 Release Discover Date:  Releases reported during UST system testing in 1982 and 
1986. 

 Affected Media:  Soil and groundwater. 

 Free Product:  Observed in MW-5 at thicknesses ranging from 0.04 to 1.3 feet from 
September 1990 to May 1991; hand bailing performed; not observed following 
conversion of 2-inch diameter MW-5 to 4-inch diameter E-2 in June 1991 and 
subsequent groundwater extraction.  The wells were similarly screened. 

 Corrective Actions:  UST system replacement/repair/removal; hand bailing of 
LNAPL in MW-5 in late-1990 and early 1991; GWE system operation from 1991 to 
1994; soil over-excavation/groundwater pumping during station demolition in 1998; 
and ORC placed in wells E-3, MW-8, and MW-9 for some time beginning in July 1999. 

 
 

5.0 PETROLEUM HYDROCARBONS IN SOIL 

The primary constituents of concern (COCs) remaining in soil are total petroleum 
hydrocarbons as gasoline (TPHg), benzene, and methyl tertiary butyl ether (MTBE).  The 
highest TPHg concentration detected in soil that was not excavated was 710 milligrams 
per kilogram (mg/kg) in the sample collected at 10 fbg from boring GP-4 drilled just 
downgradient of the former southwestern dispenser island.  The highest benzene 
concentration detected in unexcavated soil was 1.5 mg/kg in the sample collected at 
15 fbg in the boring for well MW-5.  MTBE was detected in the majority of the soil 
samples analyzed at concentrations up to 12.7 mg/kg.  However, many of the samples 
were analyzed for MTBE using EPA Method 8020 which was less reliable.  The maximum 
concentration detected using EPA Method 8260 was 2.5 mg/kg in the sample collected at 
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17 fbg from boring GP-3.  Other constituents either were not detected or were only 
detected at low concentrations, and therefore are not COCs. 
 
Table A below presents a comparison of the maximum detected COC concentrations in 
soil remaining at the site to the corresponding San Francisco Bay Regional Water Quality 
Control Board (RWQCB) environmental screening levels (ESLs) at commercial/industrial 
sites where groundwater is a current or potential source of drinking water.  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. 
 

TABLE A 
COMPARISON OF MAXIMUM CONCENTRATIONS IN SOIL TO ESLs 

(concentrations in mg/kg) 

Constituent 
Highest Detected 

Concentration in Soil 
(sample ID; depth; date) 

Shallow Soil 
ESLsa 

Deep Soil ESLsb 

TPHg 
710 

(GP-4; 10 fbg; 11-5-09) 
83 -- 

Benzene 
1.5 

(MW-5; 15 fbg; 5-17-90) 
-- 0.044 

MTBE 
2.5c 

(GP-3; 17 fbg; 11/4/09) 
-- 0.023 

a ESLs from Table A-2, Shallow Soil Screening Levels, Commercial/Industrial Land 
Use, (groundwater is a current or potential drinking water resource), RWQCB, May 2008. 

b ESLs from Table C-2, Deep Soil Screening Levels, Commercial/Industrial Land 
Use, (groundwater is a current or potential drinking water resource), RWQCB, May 2008. 

c Maximum concentration detected using EPA Method 8260. 
    

Soil with residual COC concentrations remains in the area of the former gasoline USTs 
and dispensers; however, concentrations are generally low.  Low concentrations were also 
detected in a few of the samples collected offsite.  Based on the analytical results (Table 1), 
the extent of hydrocarbons in soil is adequately defined.  As shown above, the maximum 
detected concentrations exceed the ESLs; however, these final ESL values are associated 
with groundwater protection (soil leaching) concerns.  The declining trends observed in 
groundwater indicate that residual hydrocarbon mass flux to groundwater is decreasing.  
Therefore, although the maximum detected concentrations exceed ESLs, it does not 
appear that residual hydrocarbon mass is causing a sustainable high strength plume.  
Rather, residual hydrocarbon mass in soil is likely depleting, resulting in decreasing 
aqueous-phase hydrocarbon mass and concentrations. 
 
 



 

 
  
 

611971 (11) 5 CONESTOGA-ROVERS & ASSOCIATES 

6.0 PETROLEUM HYDROCARBONS IN GROUNDWATER 

Groundwater has been monitored for over 20 years.  Onsite wells E-2 and E-3 and offsite 
well MW-14 are currently sampled semi-annually during the first and third quarters, and 
offsite wells MW-8 and MW-12 are sampled annually during the first quarter.  The 
remaining wells (MW-9, MW-10, MW-11, and MW-13) are no longer sampled.  The 
primary COCs remaining in groundwater are TPHg and MTBE; however, concentrations 
have decreased and only low concentrations of TPHg (up to 830 micrograms per liter 
[g/L]) remain.  BTEX and other fuel oxygenates are less significant COCs in 
groundwater as generally only low concentrations remain.  A copy of the second 
semi-annual 2010 groundwater monitoring report is presented in Appendix C; please note 
that in this attached report, the data for E-2 and E-3 is reversed due to incorrect labeling of 
the wells.  This error has been corrected on the CRA figures and tables included herein.  
The most recent concentrations in groundwater and the associated ESLs are presented in 
Table B below. 
 

TABLE B 
MOST RECENT CONCENTRATIONS IN GROUNDWATER AND  

COMPARISON TO ESLs  
(concentrations in µg/L) 

Well ID TPHg Benzene Toluene Ethyl-ben
zene 

Xylenes MTBE 

MW-8 
830 

(2/3/10) 
<1 

(2/3/10) 
<1 

(2/3/10) 
<1 

(2/3/10) 
<1 

(2/3/10) 
3,900 

(2/3/10) 

MW-12 
<50 

(2/3/10) 
<0.5 

(2/3/10) 
1 

(2/3/10) 
0.9 

(2/3/10) 
3 

(2/3/10) 
<0.5 

(2/3/10) 

MW-14 
100 

(8/23/10) 
<0.5 

(8/23/10) 
<0.5 

(8/23/10) 
<0.5 

(8/23/10) 
<0.5 

(8/23/10) 
640 

(8/23/10) 

E-2 
520 

(8/23/10) 
<0.5 

(8/23/10) 
<0.5 

(8/23/10) 
4 

(8/23/10) 
0.7 

(8/23/10) 
<0.5 

(8/23/10) 

E-3 
550 

(8/23/10) 
<0.5 

(8/23/10) 
<0.5 

(8/23/10) 
<0.5 

(8/23/10) 
<0.5 

(8/23/10) 
170 

(8/23/10) 

ESL 100 1.0 40 30 20 5.0 

< Not detected at or above stated laboratory reporting limit 
ESL Groundwater environmental screening level at sites where groundwater is a current or 

potential source of drinking water (Table A), RWQCB-May 2008 
  

Groundwater containing the COCs remains in the area of the former gasoline USTs and 
dispensers (borings GP-3 through GP-5) and downgradient of these areas (wells E-2 and 
E-3).  TPHg and MTBE were detected in the shallow groundwater samples collected from 
borings GP-3 through GP-5 at concentrations up to 650 g/L and 920 g/L, respectively; 
benzene was only detected up to 3 g/L.  The concentrations significantly decreased with 
depth in the borings (Table 2).  As these were grab samples, the detected concentrations 
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are likely higher than actual conditions due to the presence of sediment in the samples.  
As described in the January 26, 2010 Additional Site Investigation Report that documented 
the drilling of GP-3 through GP-5, it appears cross-contamination occurred during the 
drilling of previous borings GP-1 and GP-2, thus the results from these two borings are 
suspect.  The results from GP-4 and GP-5 drilled adjacent to these locations using 
dual-tube methodology appear to confirm this.  These two borings also define the vertical 
extent of hydrocarbons in groundwater. 
 
During the most recent monitoring event, MTBE was detected at 170 g/L in well E-3.  
Low concentrations of TPHg are also present in groundwater downgradient of the site in 
the area of wells MW-8 (830 g/L) and MW-14 (100 g/L); as well as higher 
concentrations of MTBE (3,900 g/L and 640 g/L, respectively).  Isoconcentration maps 
of TPHg and MTBE in groundwater are presented on Figures 3 and 4, respectively. 
 
Dissolved Hydrocarbon Trends 
Plots of TPHg and MTBE concentrations over time in wells MW-8, MW-14, E-2, and E-3 
are presented in Appendix D.  As shown on the graphs, although fluctuations occur, the 
TPHg and MTBE concentrations are generally declining.  In MW-14, following an increase 
during third quarter 2008, concentrations have resumed declining. 
 
The highest concentrations remaining in groundwater are offsite beneath 
Foothill Boulevard, indicating that the source area has been depleted of hydrocarbons.  
Decreasing concentrations in MW-8 and MW-14 indicate that the downgradient extent of 
hydrocarbons is retreating toward the site.  Although the dissolved hydrocarbon plume 
likely extends beyond furthest downgradient well MW-14, the nearest property is 500 feet 
downgradient of MW-14 and the concentration reductions between MW-8 and MW-14 
indicate that hydrocarbons would not reach downgradient receptors.  Concentrations are 
declining, indicating that the plume is decreasing in size and mass due to source removal 
and natural attenuation. 
 
Trend analysis was performed to estimate when the TPHg and MTBE concentrations in 
MW-8, MW-14, E-2, and E-3 would reach the ESLs (Appendix E).  As shown in Table C 
below, TPHg and MTBE are expected to reach the ESLs by 2015 (5 years) and 2048 
(38 years) at the latest, respectively, which are reasonable amounts of time as it is highly 
unlikely the water will get used within that time period. 
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TABLE C 

SUMMARY OF DEGRADATION CALCULATIONS 

Well COC Peak Concentration  
(µg/L) 

ESL 
Most Recent 

Concentration  
(µg/L) 

Estimated 
Date to 
Reach  
ESL 

TPHg 4,000 100 830 Mar. 2014 
MW-8 

MTBE 25,000 5 3,900 Aug. 2026 
MW-14 MTBE 1,000 5 640 Oct. 2048 

E-2 TPHg 9,000 100 520 Sep. 2015 
TPHg 1,700 100 550 May 2015 

E-3 
MTBE 860 5 170 Jun. 2021 

 
Residual Mass 
The masses of TPHg and MTBE remaining in groundwater were estimated to be 
approximately 0.37 and 0.55 kilograms, respectively.  The mass calculations are presented 
in Appendix F. 
 
 

7.0 PETROLEUM HYDROCARBONS IN SOIL VAPOR 

The previous soil vapor survey at the site was performed in 1989.  Although elevated 
concentrations of total hydrocarbons were detected in several of the samples (Table 3), 
these samples were collected prior to source removal (UST removal) and remedial 
activities (over-excavation, GWE system, LNAPL bailing, etc.).  Based on this information, 
the age of the data, and the sampling techniques, these results are not considered 
representative of current conditions and therefore not considered with regards to 
evaluating potential risk at the site. 
 
No concentrations in groundwater from shallow grab samples and/or site wells exceed 
the groundwater ESLs associated with vapor intrusion concerns at residential sites.  
Therefore, vapor intrusion is not a concern at the site. 
 
 

8.0 RECOMMENDED LOW-RISK CRITERIA   

Based on the information presented above, the site meets the recommended criteria for 
closure as a low-risk fuel site.  Each of these criteria as they pertain to the site is discussed 
below. 
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1. The site is not located in a managed groundwater recharge area, or impacted 
groundwater does not discharge to a surface water body  

 
The local water supply is provided by East Bay Municipal Utility District (EBMUD); the 
source is the Mokelumne River Basin in the Sierra Nevada range.  Shallow groundwater 
in the site area is not likely to be used as a drinking water source within the time frame 
during which hydrocarbons in groundwater are predicted to reach water quality 
objectives.  The nearest surface water body is San Lorenzo Creek located approximately 1 
mile south (crossgradient) of the site; based on this distance and the hydrogeologic 
position relative to the site, it is unlikely that hydrocarbons from the site would impact 
the creek. 
 
2. The current and reasonably anticipated future land use is not residential 
 
The site is currently an active gasoline station, and this land use is expected to remain for 
the foreseeable future.  Potential future use is commercial based on the current land use in 
the site vicinity and the immediately adjacent freeway. 
 
3. The plume is not migrating and the closest water well is more than 1,000 feet from the 

site 
 
Concentrations are declining demonstrating that the plume is shrinking. 
 
A 1989 well survey identified nine active water-supply wells (one domestic, one 
municipal, and seven irrigation) within ½ mile of the site.  The well locations were 
generally identified as to the west/southwest of the site.  However, during review of the 
survey results as part of the March 16, 2004 Site Conceptual Model prepared by Cambria 
Environmental Technology, Inc. (now CRA), it was determined that the previously 
presented locations of three of the wells (including the municipal and domestic wells) 
were incorrect (they were outside the ½ mile radius).  Based on the updated results, five 
irrigation wells were located to the southwest and south-southwest of the site; the closest 
well to the site was approximately 1,000 feet southwest (downgradient).  An irrigation 
well was also located approximately 2,000 feet northwest (crossgradient) of the site.  The 
well survey results and a figure showing the identified wells are presented in 
Appendix G. 
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4. The maximum concentrations in groundwater are less than 10,000 g/L for TPHg, 
1,000 g/L for BTEX, and 500 g/L for oxygenates 

 
TPHg concentrations in MW-8, MW-14, E-2, and E-3 are well below 10,000 g/L; the 
BTEX concentrations in MW-12 and E-2 are well below 1,000 g/L.  The MTBE 
concentrations in MW-8 and MW-14 are above 500 g/L, but analysis of the declining 
trends estimates concentrations will reach this level within a reasonable amount of time 
(38 years at the latest).  The most recent tertiary butyl alcohol (TBA) concentration 
detected in MW-8 (840 g/L) exceeded 500 g/L; however, the extent of the higher 
concentrations appears limited (not detected in MW-14).  As TBA is a breakdown product 
of MTBE, its presence indicates natural biodegradation of MTBE.  As MTBE 
concentrations continue to decrease, TBA is expected to follow. 
 
5. Benzene concentrations in soil are less than 12 mg/kg to protect future construction 

workers 
 
As shown in the attached Table 1 and in Table A above, the maximum benzene 
concentration detected in soil was 1.5 mg/kg. 
 
6. The impacted groundwater is at a depth of 50 feet or less 
 
As described in Section 3.0, groundwater was encountered in the borings at depths 
ranging from 15 to 37 fbg and the depth to groundwater in the wells has ranged from 
approximately 8 to 22.5 feet below TOC. 
 
7. The release occurred more than 5 years ago 
 
The last known release at the site was in 1986 documented from a product loss report, and 
the previous UST system was removed during station demolition in 1998. 
 
 

9.0 CONCLUSIONS AND RECOMMENDATIONS 

Based on the site conditions and analytical data, this site satisfies the recommended 
criteria for closure as a low-risk groundwater case.  The extent of hydrocarbons in soil and 
groundwater has been adequately defined and no further work is necessary to make 
remedial decisions.  The dissolved hydrocarbon plume is decreasing and remaining COC 
concentrations are expected to reach ESLs by 2048 at the latest.  Therefore, there is no 
need for active remediation to accelerate natural attenuation. 
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Residual hydrocarbon concentrations in soil and groundwater are below regulatory risk 
thresholds for human health or the environment currently, or will be below in the 
foreseeable future.  The site is expected to remain in operation as a gasoline station for the 
foreseeable future and is unlikely to be redeveloped as residential.  Therefore, on behalf of 
Chevron, CRA respectfully requests the site be considered for low-risk case closure. 
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TABLES 



TABLE 1

SOIL SAMPLE ANALYTICAL RESULTS
CHEVRON STATION 9-8139

16304 FOOTHILL BOULEVARD
SAN LEANDRO, CALIFORNIA

Boring/   
Sample ID

Sample 
Depth (fbg)

Sample  
Date

TOG TPHhf TPHd TPHg Benzene Toluene Ethylbenzene Xylenes MTBE TAME TBA ETBE DIPE HVOCs SVOCs Lead Chromium Cadmium Zinc Nickel

Monitoring and Extraction Well Borings
MW-1 25 11/29/89 20 NA <10 <1 <0.05 <0.05 <0.05 <0.05 NA NA NA NA NA NA NA 20 50 1.3 31 31

MW-2 5 11/29/89 <20 NA <10 <1 <0.05 <0.05 <0.05 <0.05 NA NA NA NA NA NA NA 20 28 0.9 48 48
25 11/29/89 <20 NA <10 <1 <0.05 <0.05 <0.05 <0.05 NA NA NA NA NA NA NA 20 33 1.1 32 32

MW-3 5 12/1/89 NA NA NA <1 <0.05 <0.05 <0.05 <0.05 NA NA NA NA NA NA NA NA NA NA NA NA
15 12/1/89 NA NA NA 6 1.1 0.64 0.08 0.44 NA NA NA NA NA NA NA NA NA NA NA NA
20 12/1/89 NA NA NA <1 0.14 <0.05 <0.05 <0.05 NA NA NA NA NA NA NA NA NA NA NA NA

MW-4 (E-3) 10 11/30/89 NA NA NA <1 <0.05 <0.05 <0.05 <0.05 NA NA NA NA NA NA NA NA NA NA NA NA
15 11/30/89 NA NA NA 24 0.29 3.1 3.3 16 NA NA NA NA NA NA NA NA NA NA NA NA
25 11/30/89 NA NA NA <1 <0.05 <0.05 <0.05 <0.05 NA NA NA NA NA NA NA NA NA NA NA NA

MW-5 (E-2) 10 5/17/90 NA NA NA <1 <0.05 <0.05 <0.05 <0.05 NA NA NA NA NA NA NA NA NA NA NA NA
15 5/17/90 NA NA NA 130 1.5 3 1.2 7.4 NA NA NA NA NA NA NA NA NA NA NA NA

MW-6 10.5 5/14/90 NA NA NA 2 <0.05 <0.05 <0.05 0.16 NA NA NA NA NA NA NA NA NA NA NA NA
15.5 5/14/90 NA NA NA 5 <0.05 <0.05 <0.05 0.11 NA NA NA NA NA NA NA NA NA NA NA NA

MW-7 5.5 5/15/90 NA NA NA <1 <0.05 <0.05 <0.05 0.06 NA NA NA NA NA NA NA <5 NA NA NA NA
10.5 5/15/90 NA NA NA <1 <0.05 <0.05 <0.05 <0.05 NA NA NA NA NA NA NA NA NA NA NA NA

E-1 10.5 5/16/90 NA NA NA <1 <0.05 <0.05 <0.05 <0.05 NA NA NA NA NA NA NA NA NA NA NA NA
15.5 5/16/90 NA NA NA 37 0.69 2.8 0.76 4.2 NA NA NA NA NA NA NA NA NA NA NA NA

MW-8 25 8/30/90 NA NA NA <1 <0.05 <0.05 <0.05 <0.05 NA NA NA NA NA NA NA NA NA NA NA NA

MW-9 15 6/11/91 NA NA NA 43 0.08 0.11 0.26 1.9 NA NA NA NA NA NA NA NA NA NA NA NA

MW-10 15 4/21/92 NA NA NA <1.0 <0.005 <0.005 <0.005 <0.005 NA NA NA NA NA NA NA 6 NA NA NA NA

MW-11 15 4/21/92 NA NA NA <1.0 <0.005 <0.005 <0.005 <0.005 NA NA NA NA NA NA NA NA NA NA NA NA
NA NA

MW-12 11 8/18/00 NA NA NA <1.0 <0.005 <0.005 <0.005 <0.005 <0.05 NA NA NA NA NA NA NA NA NA NA NA

MW-13 16 8/18/00 NA NA NA <1.0 <0.005 <0.005 <0.005 <0.005 <0.05 NA NA NA NA NA NA NA NA NA NA NA
21 8/18/00 NA NA NA <1.0 <0.005 <0.005 <0.005 <0.005 <0.05 NA NA NA NA NA NA NA NA NA NA NA

MW-14 16 8/18/00 NA NA NA <1.0 <0.005 <0.005 <0.005 <0.005 2.9 NA NA NA NA NA NA NA NA NA NA NA
21 8/18/00 NA NA NA <1.0 <0.005 <0.005 <0.005 <0.005 0.13 NA NA NA NA NA NA NA NA NA NA NA

GP-1 5 11/16/07 NA NA NA 21 0.0009 <0.0005 0.015 0.024 0.13 0.005 0.25 NA NA NA NA NA NA NA NA NA

Concentrations reported in milligrams per kilogram (mg/kg)
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TABLE 1

SOIL SAMPLE ANALYTICAL RESULTS
CHEVRON STATION 9-8139

16304 FOOTHILL BOULEVARD
SAN LEANDRO, CALIFORNIA

Boring/   
Sample ID

Sample 
Depth (fbg)

Sample  
Date

TOG TPHhf TPHd TPHg Benzene Toluene Ethylbenzene Xylenes MTBE TAME TBA ETBE DIPE HVOCs SVOCs Lead Chromium Cadmium Zinc Nickel

Concentrations reported in milligrams per kilogram (mg/kg)

GP-1 15 11/16/07 NA NA NA 41 0.006 <0.0009 0.11 0.54 0.13 0.012 0.056 NA NA NA NA NA NA NA NA NA
(cont.) 25 11/16/07 NA NA NA 27 0.014 <0.001 0.10 0.25 0.29 0.013 <0.019 NA NA NA NA NA NA NA NA NA

35 11/16/07 NA NA NA <1.0 0.002 <0.001 0.006 0.014 0.044 0.003 <0.020 NA NA NA NA NA NA NA NA NA

GP-2 10 11/16/07 NA NA NA <1.0 <0.005 <0.0009 <0.0009 <0.0009 0.091 0.05 0.062 NA NA NA NA NA NA NA NA NA
20 11/16/07 NA NA NA 200 0.067 <0.051 0.61 0.74 0.18 0.091 <1.0 NA NA NA NA NA NA NA NA NA
35 11/16/07 NA NA NA 14 0.003 <0.001 0.031 0.042 1.3 0.17 0.18 NA NA NA NA NA NA NA NA NA

GP-3 10 11/4/09 NA NA NA 5.1 <0.0005 <0.001 <0.001 <0.001 0.008 <0.001 0.14 <0.001 <0.001 NA NA NA NA NA NA NA
15 11/4/09 NA NA NA 2.1 <0.0005 <0.001 <0.001 <0.001 0.013 0.001 0.037 <0.001 <0.001 NA NA NA NA NA NA NA
17 11/4/09 NA NA NA 35 <0.026 <0.052 0.055 <0.052 2.5 0.35 1.2 <0.052 <0.052 NA NA NA NA NA NA NA
20 11/4/09 NA NA NA 210 0.13 <0.053 5.9 2.7 1.6 0.25 <1.1 <0.053 <0.053 NA NA NA NA NA NA NA
25 11/4/09 NA NA NA <1.0 <0.0005 <0.001 <0.001 <0.001 0.34 0.038 <0.020 <0.001 <0.001 NA NA NA NA NA NA NA
30 11/4/09 NA NA NA <1.1 <0.0005 <0.0009 <0.0009 <0.0009 0.0008 <0.0009 <0.019 <0.0009 <0.0009 NA NA NA NA NA NA NA
35 11/4/09 NA NA NA <1.0 <0.0005 <0.001 <0.001 <0.001 0.0007 <0.001 <0.021 <0.001 <0.001 NA NA NA NA NA NA NA
40 11/4/09 NA NA NA <0.9 <0.0005 <0.001 <0.001 <0.001 0.002 <0.001 <0.021 <0.001 <0.001 NA NA NA NA NA NA NA
45 11/4/09 NA NA NA <1 <0.0005 <0.001 <0.001 <0.001 <0.0005 <0.001 <0.021 <0.001 <0.001 NA NA NA NA NA NA NA
50 11/4/09 NA NA NA <1.1 <0.0005 <0.001 <0.001 <0.001 0.003 <0.001 <0.019 <0.001 <0.001 NA NA NA NA NA NA NA

GP-4 10 11/5/09 NA NA NA 710 0.1 <0.049 6.7 13 0.63 <0.049 <0.98 <0.049 <0.049 NA NA NA NA NA NA NA

GP-5 20 11/6/09 NA NA NA 350 0.046 <0.053 4.1 4 0.15 0.067 <1.1 <0.053 <0.053 NA NA NA NA NA NA NA

Station Demolition and Over-Excavation
AN-14 14 10/26/98 NA NA NA <200 <1 <1 <1 <2 8.9 NA NA NA NA NA NA 3.9 NA NA NA NA
AS-14 14 10/26/98 NA NA NA 28.8 <0.1 <0.1 <0.1 0.726 12.7 NA NA NA NA NA NA 3.6 NA NA NA NA
BN-14 14 10/26/98 NA NA NA 154 <0.1 <0.1 0.875 9.86 1.41 NA NA NA NA NA NA 4.3 NA NA NA NA
BS-14 14 10/26/98 NA NA NA <20 <0.1 <0.1 <0.1 <0.2 7.69 NA NA NA NA NA NA 3.2 NA NA NA NA
CN-14 14 10/26/98 NA NA NA <1 <0.005 <0.005 0.00622 0.0177 <0.025 NA NA NA NA NA NA 5.1 NA NA NA NA
CS-14 14 10/26/98 NA NA NA <20 <0.1 <0.1 <0.1 <0.2 7.51 NA NA NA NA NA NA 4.6 NA NA NA NA

P1-2 2 10/26/98 NA NA NA 11.4 0.434 0.359 0.268 1.29 3.47 NA NA NA NA NA NA 8.5 NA NA NA NA
P2-2 2 10/26/98 NA NA NA <2 <0.01 <0.01 <0.01 <0.02 0.778 NA NA NA NA NA NA 6.7 NA NA NA NA
P3-2 2 10/26/98 NA NA NA <200 <1 <1 <1 <2 8.61 NA NA NA NA NA NA 6.4 NA NA NA NA
P4-2 2 10/26/98 NA NA NA 1,560 <1 5.24 30.6 8.46 <5 NA NA NA NA NA NA 11 NA NA NA NA
P5-3 3 10/26/98 NA NA NA 1.06 0.028 <0.005 0.00749 <0.01 0.283 NA NA NA NA NA NA 6.7 NA NA NA NA
P6-3 3 10/26/98 NA NA NA 13.3 0.372 0.09 0.248 1.15 2.26 NA NA NA NA NA NA 5.5 NA NA NA NA

H1-8 8 10/26/98 NA 220 59 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
H2-8 8 10/26/98 NA <10 <1.0 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
H3-8 8 10/26/98 NA <10 <1.0 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

CLR-6 6 10/26/98 44.3 NA 7.3 4.72 <0.01 <0.01 <0.01 <0.02 <0.05 NA NA NA NA ND ND1
7.2 41 <0.5 50 37
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TABLE 1

SOIL SAMPLE ANALYTICAL RESULTS
CHEVRON STATION 9-8139

16304 FOOTHILL BOULEVARD
SAN LEANDRO, CALIFORNIA

Boring/   
Sample ID

Sample 
Depth (fbg)

Sample  
Date

TOG TPHhf TPHd TPHg Benzene Toluene Ethylbenzene Xylenes MTBE TAME TBA ETBE DIPE HVOCs SVOCs Lead Chromium Cadmium Zinc Nickel

Concentrations reported in milligrams per kilogram (mg/kg)

UO1-9 9 10/26/98 3,460 NA 410 3.9 <0.005 <0.005 <0.005 <0.01 <0.025 NA NA NA NA ND ND2
20 29 <0.5 51 38

UO2-9 9 10/26/98 <33.3 NA <1.0 <1 <0.005 <0.005 <0.005 <0.01 0.0364 NA NA NA NA ND ND 6.7 31 <0.5 44 30
UO1X-11 11 10/26/98 476 NA 38 <1 <0.005 <0.005 <0.005 <0.01 <0.025 NA NA NA NA ND ND3

3.5 73 <0.5 43 63

PX1-4 4 11/2/98 NA NA NA 2.49 0.0881 <0.01 0.0494 0.166 2.9 NA NA NA NA NA NA NA NA NA NA NA
PX3-4 4 11/2/98 NA NA NA 1.03 <0.005 <0.005 0.00851 <0.01 1.3 NA NA NA NA NA NA NA NA NA NA NA
PX4-4 4 11/2/98 NA NA NA <1.0 <0.005 <0.005 <0.005 <0.01 0.0407 NA NA NA NA NA NA NA NA NA NA NA
PX6-4 4 11/2/98 NA NA NA <1.0 <0.005 <0.005 <0.005 <0.01 0.555 NA NA NA NA NA NA NA NA NA NA NA

Abbreviations/Notes:
fbg = feet below grade
TOG = Total oil and grease
TPHhf/TPHd/TPHg = Total petroleum hydrocarbons as hydraulic fluid, diesel, and gasoline, respectively
MTBE = Methyl tertiary butyl ether
TAME = Tertiary amyl methyl ether
TBA = Tertiary butyl alcohol
ETBE = Ethyl tertiary butyl ether
DIPE = Di-isopropyl ether
<x = Not detected at or above stated laboratory reporting limit
NA = Not analyzed
ND = Not detected (reporting limits vary)
HVOCs = Halogenated volatile organic compounds
SVOCs = Semi-volatile organic compounds
1 = SVOCs not detected except Bis(2-ethylhexyl)phthalate at 0.924 mg/kg
2 = SVOCs not detected except Bis(2-ethylhexyl)phthalate at 0.533 mg/kg and fluorene at 0.379 mg/kg
3 = SVOCs not detected except Bis(2-ethylhexyl)phthalate at 3.42 mg/kg
Note: Shaded samples were collected from soil that was later excavated
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TABLE 2

GROUNDWATER SAMPLE ANALYTICAL RESULTS
CHEVRON STATION 9-8139

16304 FOOTHILL BOULEVARD
SAN LEANDRO, CALIFORNIA

1 of 1

Boring ID
Sample 

Depth (fbg)
Sample  

Date
TPHg Benzene Toluene Ethylbenzene Xylenes MTBE TAME TBA ETBE DIPE

GP-1 32 11/16/07 6,500 110 5 280 740 890 88 11 NA NA
45 11/16/07 110 <0.5 <0.5 1 3 11 2 <2.0 NA NA

GP-2 32 11/16/07 13,000 <10 <10 40 53 49,000 7,300 360 NA NA
45 11/16/07 11,000 48 <5 270 350 6,100 1,500 910 NA NA

GP-3 15 11/4/09 650 3 <0.5 11 3 490 75 190 <0.5 <0.5

GP-4 32 11/5/09 180 0.8 <0.5 1 1 920 120 5 <0.5 <0.5
47 11/5/09 130 0.6 <0.5 0.6 0.6 13 1 <2 <0.5 <0.5
65 11/5/09 55 3 <0.5 6 9 10 <0.5 <2 <0.5 <0.5

GP-5 37 11/6/09 100 0.5 <0.5 0.9 0.5 460 54 7 <0.5 <0.5
46 11/6/09 <50 <0.5 <0.5 1 <0.5 2 <0.5 <2 <0.5 <0.5
63 11/6/09 <50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <2 <0.5 <0.5

Abbreviations/Notes:
fbg = feet below grade
TPHg = Total petroleum hydrocarbons as gasoline 
MTBE = Methyl tertiary butyl ether
TAME = Tertiary amyl methyl ether
TBA = Tertiary butyl alcohol
ETBE = Ethyl tertiary butyl ether
DIPE = Di-isopropyl ether
NA = Not analyzed
<x = Not detected at or above stated laboratory reporting limit

Concentrations reported in micrograms per liter (µg/L)
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TABLE 3

SOIL VAPOR SAMPLE ANALYTICAL RESULTS
CHEVRON STATION 9-8139

16304 FOOTHILL BOULEVARD
SAN LEANDRO, CALIFORNIA

1 of 1

Boring/Sample 
ID

Sample 
Depth (fbg)

Sample  
Date

Total Volatile 
Hydrocarbons Benzene Toluene Ethylbenzene Total Xylenes

V1/A 3 6/29/89 1 <1 <1 <1 <1
V1/B 8 6/29/89 <1 <1 <1 <1 <1
V1/C 10.5 6/29/89 <1 <1 <1 <1 <1

V2/A 3 6/29/89 <1 <1 <1 <1 <1
V2/B 8 6/29/89 1 <1 <1 <1 <1
V2/C 10.5 6/29/89 1 <1 <1 <1 <1

V3/A 3 6/29/89 <1 <1 <1 <1 <1
V3/B 8 6/29/89 <1 <1 <1 <1 <1
V3/C 10.5 6/29/89 <1 <1 <1 <1 <1

V4/A 3 6/29/89 3 <1 <1 <1 <1
V4/B 8 6/29/89 5 <1 <1 <1 <1
V4/C 10.5 6/29/89 39 1 <1 <1 <1

V5 3 6/29/89 16 <1 <1 <1 <1

V6 3 6/29/89 3 <1 <1 <1 <1

V7 3 6/29/89 4 <1 <1 <1 <1

V8 3 6/29/89 48 <1 <1 <1 <1

V9/A 3 6/29/89 <1 <1 <1 <1 <1
V9/B 8 6/29/89 5 <1 <1 <1 <1
V9/C 10.5 6/29/89 10 <1 <1 <1 <1

Abbreviations/Notes:
fbg = feet below grade
Total Volatile Hydrocarbons = summation of all detected constituents
<x = Not detected at or above stated reporting limit

Concentrations reported in parts per million (ppm)
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SUMMARY OF ENVIRONMENTAL INVESTIGATION AND REMEDIATION 
CHEVRON STATION 9-8139 

16304 FOOTHILL BLVD, SAN LEANDRO, CA 
 
April 1982 Leak Confirmation and Well Installation 
In April 1982, the underground storage tanks (USTs) and lines were pressure tested.  The tanks 
tested tight, but a leak was found due to a highly corroded vapor line for the regular gasoline 
piping.  Approximately 25 gallons of product were lost during the test and a temporary spot 
repair was reportedly made.  The regular gasoline UST was noted as a 7,500-gallon steel tank 
that had been installed approximately 17 years earlier.  Shortly thereafter, the USTs and product 
piping at the site reportedly were replaced.  Two observation wells (W-1 and W-2) were 
installed in the tank backfill. 
 
December 1986 Product Loss, UST System Repair, and Testing 
In December 1986, the station reported product inventory losses.  A tightness test was 
performed and a leak in the regular gasoline system (10,000-gallon fiberglass UST) was 
confirmed and subsequently repaired.  The system was retested tight in December 1986 by 
Gettler-Ryan, Inc. (G-R). 
 
June 1989 Soil Vapor Survey 
EA Engineering, Science, and Technology, Inc. (EA) conducted a soil vapor survey in June 1989.  
A total of 19 soil vapor samples were collected at various depths (3, 8, and/or 10.5 feet below 
grade [fbg]) from locations V1 through V9.  The deeper samples were collected near the 
gasoline and used-oil USTs.  The samples were analyzed for total volatile hydrocarbons (TVH) 
and benzene, toluene, ethylbenzene, and xylenes (BTEX).  TVH was detected in 12 of the 
samples at concentrations ranging up to 48 parts per million by volume (ppmv).  Benzene was 
only detected in one of the samples (1 ppmv).  No toluene, ethylbenzene, or xylenes were 
detected.  Details are presented in EA’s July 1989 Report of Investigation, Soil Vapor 
Contaminant Assessment. 
 
November and December 1989 Well Installation and Well Survey 
In November and December 1989, Chemical Processors, Inc. (Chempro) installed groundwater 
monitoring wells MW-1 through MW-4.  Soil samples were collected at various depths (ranging 
from 5 to 25 fbg) from the well borings and analyzed for total petroleum hydrocarbons as 
gasoline (TPHg) and BTEX; the three samples collected from borings MW-1 and MW-2 near the 
used-oil UST were additionally analyzed for TPH as diesel (TPHd), total oil and grease (TOG), 
and the metals lead, chromium, cadmium, and zinc.  The highest concentrations detected 
included 20 milligrams per kilogram (mg/kg) TOG, 24  mg/kg TPHg, and 1.1 mg/kg benzene.   
No TPHd was detected. 
 
The initial groundwater samples collected from the wells were analyzed for TPHg, BTEX, and 
ethylene dibromide (EDB).  The highest hydrocarbon concentrations detected were 
24,000 micrograms per liter (g/L) TPHg, and 2,400 g/L benzene.  No EDB was detected.  No 
TPHd or TOG was detected in wells MW-1 and MW-2. 
 
Information on water production wells within ½-mile of the site was requested from the 
Alameda County Flood Control and Water Conservation District.  Nine active water-supply 
wells (one domestic, one municipal, seven irrigation) were identified within the search radius.  
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The wells were generally located to the west/southwest of the site.  The municipal well was 
located to the northeast (upgradient), and one of the irrigation wells was located to the 
northwest (crossgradient) of the site.  Details are presented in Chempro’s February 21, 1990 Soil 
and Groundwater Investigation report. 
 
May through August 1990 Well Installation and Hydraulic Testing  
In May 1990, Chempro installed monitoring wells MW-5 through MW-7 and 6-inch diameter 
extraction well E-1.  In August 1990, Chempro installed offsite monitoring well MW-8 within 
the Foothill Boulevard median.  The highest hydrocarbon concentrations detected in soil 
included 130 mg/kg TPHg and 1.5 mg/kg benzene.  The initial groundwater samples contained 
up to 28,000 g/L TPHg, 920 g/L benzene, and 2.4 g/L EDB.  Groundwater samples from 
wells MW-5, MW-6, MW-7, and E-1 were also analyzed for chlorinated hydrocarbons; none 
were detected. 
 
Hydraulic testing was also performed to evaluate aquifer transmissivity, hydraulic 
conductivity, and storage coefficient.  The testing was performed by pumping from well E-1 
and monitoring the response in wells MW-3, MW-5, and MW-7.  Based on the testing results, 
the transmissivity was approximately 550 gallons per day per foot (gpd/ft), the hydraulic 
conductivity was approximately 4.3x10-3 centimeters per second (cm/s), the storage coefficient 
was approximately 2.6x10-3, and the average groundwater flow velocity was 5.2x10-4 cm/s 
(540 feet/year).  The radius of influence for well E-1 was determined to be approximately 100 ft.  
During the September 7, 1990 monitoring event, approximately 0.04 feet of light non-aqueous 
phase liquid (LNAPL) was observed in well MW-5; on September 25, 1990, the thickness of 
LNAPL in MW-5 was measured at 1.3 feet.  Details are presented in Chempro’s 
November 7, 1990 Remedial Investigation Report. 
 
1990-1991 Remedial Activities 
Chempro installed a groundwater extraction (GWE) system in September 1990.  The system 
initially extracted groundwater from well E-1 and treated it using two 1,000-pound carbon 
vessels.  The GWE system began operation in January 1991; however, the system was shut 
down due to excessive LNAPL production.  Chempro hand bailed LNAPL from MW-5 from 
October 1990 until January 1991.  Details are presented in Chempro’s April 1, 1991 Quarterly 
Summary Report. 
 
June 1991 Well Installation and Reconstruction   
In June 1991, Burlington Environmental, Inc. (Burlington) installed offsite monitoring 
well MW-9 in the median of Foothill Boulevard and converted 2-inch monitoring wells MW-4 
and MW-5 into 4-inch extraction wells E-3 and E-2, respectively.  The highest hydrocarbon 
concentrations detected in soil were 43 mg/kg TPHg and 0.08 mg/kg benzene.  Initial 
groundwater samples from MW-9, E-2, and E-3 contained up to 16,000 g/L TPHg and 
460 g/L benzene.  Wells E-2 and E-3 were connected to the GWE system.  Details are 
presented in Burlington’s September 23, 1991 Additional Soil and Groundwater Investigation 
Report. 
 
August 1991 to June 1994 Groundwater Extraction  
An oil/water separator was added to the GWE system and it was restarted in August 1991.  The 
system operated almost continuously until June 1994.  Treated groundwater was discharged 
under permit to the sanitary sewer.  The system removed approximately 666,500 gallons of 
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groundwater; however, only 7.3 pounds of aqueous-phase TPHg were removed.  No 
hydrocarbons were detected in the influent GWE groundwater starting in July 1993 and the 
system was shut off in June 1994 with Alameda County Environmental Health (ACEH) 
approval.  Details are presented in the December 20, 1994 Comprehensive Site Evaluation and 
Proposed Future Action Plan prepared by Weiss Associates. 
 
April and May 1992 Subsurface Investigation   
In April 1992, Burlington installed offsite monitoring wells MW-10 and MW-11.  No TPHg or 
BTEX were detected in soil or groundwater.  Details are presented in Burlington’s July 28, 1992 
Supplemental Soil and Groundwater Investigation Report. 
 
September 1998 Well Destructions   
In September 1998, G-R destroyed wells MW-1, MW-2, MW-3, MW-6, and MW-7 (via 
over-drilling) prior to site renovation.  This work was documented in a letter from G-R dated 
October 26, 1998. 
 
October 1998 Well Destruction 
In October 1998, G-R destroyed extraction well E-1 via over-drilling.  This work was 
documented in G-R’s November 17, 1998 Well Destruction Report. 
 
October and November 1998 Station Demolition  
In October and November 1998, the station was demolished.  As part of these activities, three 
10,000-gallon, fiberglass gasoline USTs, a 1,000-gallon, fiberglass used-oil UST, associated 
product piping, three hydraulic hoists, and one clarifier were removed.  Groundwater was 
encountered in the gasoline UST excavation at approximately 12 fbg and a sheen was noted.  
The highest hydrocarbon concentrations detected in soil from samples beneath the piping, 
hydraulic hoists, and in the UST excavations were 3,460 mg/kg TOG, 220 mg/kg TPH as 
hydraulic fluid (TPHhf, detected beneath the hydraulic hoists), 410 mg/kg TPHd, 1,560 mg/kg 
TPHg, 0.434 mg/kg benzene, and 12.7 mg/kg methyl tert-butyl ether (MTBE). 
 
The former product piping trenches were widened to approximately 6 feet and deepened to 
approximately 4 fbg to remove source area hydrocarbon mass.  Samples PX1-4, PX3-4, PX4-4, 
and PX6-4 were collected from the bottom of the remedial excavation and the highest 
concentrations detected were 2.49 mg/kg TPHg, 0.0881 mg/kg benzene and 2.9 mg/kg MTBE. 
 
Soil samples UO1-9 and UO2-9 were collected at approximately 9 fbg beneath the used-oil UST 
and analyzed for TPHg, TPHd, BTEX, MTBE, TOG, halogenated volatile organic compounds 
(HVOCs), semi-VOCs, and the metals cadmium, chromium, lead, nickel, and zinc.  Analytes 
detected included 3.9 mg/kg TPHg, 410 mg/kg TPHd, and 3,460 mg/kg.  No BTEX were 
detected and the only MTBE detection was 0.0364 mg/kg MTBE at in sample UO2-9.  The only 
chlorinated compounds detected were up to 0.533 mg/kg bis(2-ethylhexyl)phthalate and 
0.379 mg/kg fluorene in sample UO1-9.  The half of the excavation where sample UO1-9 was 
collected was subsequently over-excavated to approximately 11 fbg and sample UO1X-11 was 
collected.  No TPHg, BTEX, or MTBE were detected in sample UO1X-11; TPHd and TOG were 
detected at 38 mg/kg and 476 mg/kg, respectively.  The only chlorinated compound detected 
was 3.42 mg/kg bis(2-ethylhexyl)phthalate. 
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Approximately 3,000 gallons of water were removed from the UST excavations and treated 
prior to discharge.  Approximately 80 cubic yards of hydrocarbon-bearing soil was removed 
and disposed offsite.  Approximately 100 cubic yards of material (mainly pea gravel) was 
sampled and re-used as backfill.  Details are presented in Touchstone’s January 19, 1999 UST 
Removal and Sampling Report. 
 
1999 Soil Removal During New Station Construction   
In July 1999, approximately 900 cubic yards of soil that had been excavated from the new 
gasoline UST pit was sampled and disposed offsite.  In September 1999, approximately 130 
cubic yards of soil that had been generated during excavation of utility trenches and site 
grading activities was sampled and disposed offsite.  This work was documented in a letter 
prepared by G-R dated November 8, 1999. 
 
August 2000 Well Installations 
In August 2000, G-R installed offsite monitoring wells MW-12 through MW-14.  No TPHg or 
BTEX were detected in soil.  MTBE was detected in the soil samples collected from boring 
MW-14 at 16 fbg (2.9 mg/kg) and 21 fbg (0.13 mg/kg).  Details are presented in G-R’s 
September 26, 2000 Off-Site Well Installation Report. 
 
November 2007 Subsurface Investigation  
In November 2007, CRA advanced onsite exploratory borings GP-1 and GP-2 to approximately 
45 fbg downgradient of the former dispenser islands to evaluate the vertical extent of 
hydrocarbons in soil and groundwater.  Hydrocarbons detected in soil included up to 
200 mg/kg TPHg, 0.067 mg/kg benzene, 1.3 mg/kg MTBE, and 0.17 mg/kg tertiary amyl 
methyl ether (TAME), and 0.25 mg/kg tertiary butyl alcohol (TBA). Hydrocarbon 
concentrations detected in soil samples at 35 fbg were an order of magnitude or more below the 
shallower samples and most were approaching detection limits. 
 
Groundwater samples were also collected from each boring at approximate depths of 32 and 
45 fbg and analyzed for the same constituents.  The highest concentrations detected in the 45 fbg 
samples included 11,000 g/L TPHg, 48 g/L benzene, 6,100 g/L MTBE, 1,500 g/L TAME, 
and 910 g/L TBA.  Details are presented in CRA’s February 1, 2008 Subsurface Investigation 
Report and Well Destruction Workplan. 
 
November 2009 Additional Subsurface Investigation  
In November 2009, CRA advanced onsite exploratory borings GP-3 through GP-5.  Boring GP-3 
was drilled within the former gasoline UST pit to further evaluate current soil and groundwater 
quality in this area, and borings GP-4 and GP-5 were drilled adjacent to previous borings GP-1 
and GP-2, respectively, to collect deeper groundwater samples.  The borings were drilled using 
dual-tube technology to minimize the risk of cross-contamination. 
 
The highest hydrocarbon concentrations detected in soil included 710 mg/kg TPHg, 
0.13 mg/kg benzene, 2.5 mg/kg MTBE, 0.35 mg/kg TAME, and 1.2 mg/kg TBA.  No TPHg or 
BTEX were detected below 20 fbg.  MTBE was detected below 20 fbg, but the concentrations 
were near the detection limit. 
 
Groundwater samples were also collected from borings GP-3 (15 fbg), GP-4 (32, 47, and 65 fbg) 
and GP-5 (37, 46, and 63 fbg) and analyzed for the same constituents as the soil samples.  No 
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analytes were detected at 63 fbg in GP-5.  Groundwater from 65 fbg in GP-4 contained 55 g/L 
TPHg, 3 g/L benzene, and 10 g/L MTBE.  No TAME or TBA was detected.   
 
Based on the investigation results, the vertical extent of the hydrocarbons in soil in the former 
UST pit area, and the vertical extent of hydrocarbons in soil and groundwater in the former 
dispenser island area have been adequately defined.  Details are presented in CRA’s 
January 26, 2010 Additional Site Investigation Report. 
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APPENDIX B 
 

HISTORICAL BORING LOGS AND PREVIOUS CROSS-SECTIONS 
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APPENDIX C 
 

SECOND SEMI-ANNUAL 2010 GROUNDWATER MONITORING REPORT 
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APPENDIX D 
 

CONCENTRATION VERSUS TIME GRAPHS 



CHEVRON SERVICE STATION 9-8139
16304 FOOTHILL BOULEVARD
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APPENDIX E 
 

TREND GRAPHS AND DEGRADATION CALCULATIONS 



PREDICTED TIME TO REACH TPHg AND MTBE ESLs IN MW-8
CHEVRON STATION 9-8139

16304 FOOTHILL BOULEVARD
SAN LEANDRO, CALIFORNIA

Page 1 of 1

y  =  b eax ===> x = ln(y/b) / a

where: y = concentration in µg/L a = decay constant
b = concentration at time (x) x = time in days

Constituent

Total Petroleum 
Hydrocarbons as 
Gasoline (TPHg) 

MTBE

Given
ESL: y 100 5

Constant: b 2.00E+18 6.00E+18

Constant: a -9.00E-04 -9.00E-04

Starting date for current trend: 7/31/2007 7/31/2007

Calculate

Attenuation Half Life (years): ( -ln(2)/a)/365.25 2.11 2.11

Estimated Date to Reach ESL: (x = ln(y/b) / a) Mar 2014 Aug 2026

TPHg: y = 2E+18e-0.0009x MTBE: y = 6E+18e-0.0009x
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CHEVRON SERVICE STATION 9-8139
16304 FOOTHILL BOULEVARD
SAN LEANDRO, CALIFORNIA

MW-8: TPHg AND MTBE 
CONCENTRATION vs. TIME
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PREDICTED TIME TO REACH MTBE ESL IN MW-14
CHEVRON STATION 9-8139

16304 FOOTHILL BOULEVARD
SAN LEANDRO, CALIFORNIA

Page 1 of 1

y  =  b eax ===> x = ln(y/b) / a

where: y = concentration in µg/L a = decay constant
b = concentration at time (x) x = time in days

Constituent

MTBE

Given
ESL: y 5

Constant: b 6.00E+07

Constant: a -3.00E-04

Starting date for current trend: 8/19/2008

Calculate

Attenuation Half Life (years): ( -ln(2)/a)/365.25 6.33

Estimated Date to Reach ESL: (x = ln(y/b) / a) Oct 2048

MTBE: y = 6E+07e-0.0003x
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MW-14: MTBE CONCENTRATION vs. TIME
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PREDICTED TIME TO REACH TPHg ESL IN E-2
CHEVRON STATION 9-8139

16304 FOOTHILL BOULEVARD
SAN LEANDRO, CALIFORNIA

Page 1 of 1

y  =  b eax ===> x = ln(y/b) / a

where: y = concentration in µg/L a = decay constant
b = concentration at time (x) x = time in days

Constituent

Total Petroleum 
Hydrocarbons as 
Gasoline (TPHg) 

Given
ESL: y 100

Constant: b 7.00E+14

Constant: a -7.00E-04

Starting date for current trend: 7/31/2007

Calculate

Attenuation Half Life (years): ( -ln(2)/a)/365.25 2.71

Estimated Date to Reach ESL: (x = ln(y/b) / a) Sep 2015

TPHg: y = 7E+14e-0.0007x
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E-2: TPHg CONCENTRATION vs. TIME
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PREDICTED TIME TO REACH TPHg AND MTBE ESLs IN E-3
CHEVRON STATION 9-8139

16304 FOOTHILL BOULEVARD
SAN LEANDRO, CALIFORNIA

Page 1 of 1

y  =  b eax ===> x = ln(y/b) / a

where: y = concentration in µg/L a = decay constant
b = concentration at time (x) x = time in days

Constituent

Total Petroleum 
Hydrocarbons as 
Gasoline (TPHg) 

MTBE

Given
ESL: y 100 5

Constant: b 3.00E+18 1.00E+45

Constant: a -9.00E-04 -2.30E-03

Starting date for current trend: 7/31/2007 7/31/2007

Calculate

Attenuation Half Life (years): ( -ln(2)/a)/365.25 2.11 0.83

Estimated Date to Reach ESL: (x = ln(y/b) / a) May 2015 Jun 2021

y = 3E+18e-0.0009x

y = 1E+45e-0.0025x
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E-3: TPHg AND MTBE CONCENTRATION 
vs. TIME
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APPENDIX F 
 

MASS CALCULATIONS 



ESTIMATED TPHg MASS REMAINING IN GROUNDWATER
CHEVRON STATION 9-8139

16304 FOOTHILL BOULEVARD
SAN LEANDRO, CALIFORNIA

Page 1  of 1

Impacted GW Impacted GW Aquifer Volume Estimated Impacted Representative TPHg Total Dissolved Total Dissolved
Thickness Area Aquifer GW Volume Concentration TPHg Mass TPHg Volume

(ft) (sq-ft) (cu-ft) Porosity (gallons) (ug/l) (kg) (gallons)

10.0 6,500 65,000 0.4 194,480 500 0.368 0.132

Total Estimated Residual TPHg: 0.368 0.132

Notes:

Aquifer Volume = Impacted GW thickness x impacted GW area [excludes aquifer volume of greater impact]

Impacted GW Volume = Aquifer volume (cu-ft) x est. porosity (%) x 7.48 (gals/cu-ft)

Total Dissolved TPHg Mass = Impacted GW volume (gals) x 3.785 (l/gal) x Concentration (ug/l) / 1,000,000,000 (ug/kg)

Total Dissolved TPHg Volume = (Mass (kg) *2.205 lbs/kg) / 6.14 (lbs/gal)

Approximate density TPHg (gasoline) = 6.14 lb/gal

Abbreviations:
GW = Groundwater
ft = feet
sq-ft = square feet Soil Type: Porosity
cu-ft = cubic feet Gravel 25-40
gals = gallons Sand 25-50
kg = kilograms Silt 35-50
lb = pound Clay 40-70
ug/l = micrograms per liter

From: Groundwater; Freeze & Cherry, 1979 , Prentice-Hall, Inc., pg. 37. (based on Davis, 1969)
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ESTIMATED MTBE MASS REMAINING IN GROUNDWATER
CHEVRON STATION 9-8139

16304 FOOTHILL BOULEVARD
SAN LEANDRO, CALIFORNIA

Page 1 of 1 

Impacted GW Impacted GW Aquifer Volume Estimated Impacted Representative MTBE Total Dissolved Total Dissolved
Thickness Area Aquifer GW Volume Concentration MTBE Mass MTBE Volume

(ft) (sq-ft) (cu-ft) Porosity (gallons) (ug/l) (kg) (gallons)

10.0 1,080 10,800 0.4 32,314 2,000 0.245 0.087
10.0 5,184 51,840 0.4 155,105 500 0.294 0.105
10.0 1,917 19,170 0.4 57,357 50 0.011 0.004
10.0 2,088 20,880 0.4 62,473 5 0.001 0.000

Total Estimated Residual MTBE: 0.550 0.196

Notes:
Aquifer Volume = Impacted GW thickness x impacted GW area [excludes aquifer volume of greater impact]
Impacted GW Volume = Aquifer volume (cu-ft) x est. porosity (%) x 7.48 (gals/cu-ft)
Total Dissolved MTBE Mass = Impacted GW volume (gals) x 3.785 (l/gal) x Concentration (ug/l) / 1,000,000,000 (ug/kg)
Total Dissolved MTBE Volume = (Mass (kg) * 2.205 lbs/kg)  / 6.19 (lbs/gal) 
Approximate density of MTBE = 6.19 lb/gal

Abbreviations:
GW = Groundwater
ft = feet
sq-ft = square feet Soil Type: Porosity
cu-ft = cubic feet Gravel 25-40
gals = gallons Sand 25-50
kg = kilograms Silt 35-50
lb = pound Clay 40-70
ug/l = micrograms per liter

From: Groundwater; Freeze & Cherry, 1979 , Prentice-Hall, Inc., pg. 37. (based on Davis, 1969)
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WELL SURVEY INFORMATION 
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