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EXECUTIVE SUMMARY 
 
 
Conestoga-Rovers & Associates (CRA) has prepared this Case Closure Request on behalf 
of Chevron Environmental Management Company (Chevron) for former Chevron 
Service Station No. 9-4612 located at 3616 San Leandro Street, Oakland, California.  A 
summary of CRA’s findings is presented below: 
 
• The site was occupied by a Chevron service station from approximately 1967 to 1976.  

An existing warehouse building was constructed on the eastern portion of the site in 
1988.  The building is currently occupied by an appliance parts distributor.  The 
remainder of the site is a paved parking lot. 

• Impacted groundwater (primarily total petroleum hydrocarbons as gasoline [TPHg]) 
remains beneath the site.  Low concentrations of benzene, toluene, ethylbenzene, and 
xylenes (BTEX) remain in groundwater.  The source appears to be the former 
gasoline underground storage tanks (USTs) and dispenser islands, which were 
removed by 1976.  The presence of MTBE and TPHd in soil and/or groundwater 
indicates potential contributions from an offsite source. 

• Based on historical soil sample analytical results, little to no residual impact is 
present in soil beneath the site. 

• Based on monitoring results, concentrations of hydrocarbon constituents in 
groundwater are generally decreasing, indicating that the hydrocarbon plume is 
naturally attenuating.  The extent of the impacted groundwater has been adequately 
defined. 

• The results of soil vapor sampling performed at the site indicate that potential vapor 
intrusion is not a concern. 

• No sensitive receptors were identified in the site vicinity that appear likely to be 
impacted. 

• Based on the site conditions and analytical data, the site meets the Regional Water 
Quality Control Board (RWQCB) definition of a low-risk groundwater case, as 
described in the January 5, 1996, RWQCB memorandum Interim Guidance on Required 
Cleanup at Low-Risk Fuel Sites.  Therefore, CRA recommends case closure. 
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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 former Chevron 
Service Station No. 9-4612 located at 3616 San Leandro Street in Oakland, California.  
Based on our review of the site background and conditions, the site meets the San 
Francisco Bay Regional Water Quality Control Board (RWQCB) criteria for classification 
as a low-risk groundwater case as described in their memorandum, Interim Guidance on 
Required Cleanup of Low-Risk Fuel Sites, dated January 5, 1996.  Discussions of the site 
background, site conditions, and our rationale for closure based on the low-risk 
groundwater case criteria are presented in the following sections. 
 
 
1.1 SITE DESCRIPTION AND BACKGROUND

The site is a former Chevron service station located on the northwest corner of the 
intersection of San Leandro Street and 37th Avenue in Oakland, California (Figure 1).  
The station reportedly was constructed in 1967.  Former station facilities included a 
station building with two hydraulic hoists, two 10,000-gallon and one 5,000-gallon 
gasoline underground storage tanks (USTs), a 1,000-gallon used-oil UST, and two 
dispenser islands (Figure 2).  The station was demolished and all aboveground and 
belowground facilities were removed in 1976.  The site remained a vacant lot until the 
existing warehouse building was constructed on the western portion of the site in 1988.  
The remainder of the site is a paved parking lot.  The warehouse building is currently 
occupied by Appliance Parts & Equipment Distributors.  Surrounding land use is mixed 
commercial and residential.  The site is bounded by a residential property to the west, a 
Bay Area Rapid Transit (BART) parking lot and tracks to the north, 37th Avenue to the 
east, and San Leandro Street to the south. 
 
Environmental investigation at the site has been ongoing since 1988.  To date, four 
groundwater monitoring wells (VH-1 and MW-2 through MW-4) have been installed, 10 
borings (SB-1 through SB-4, GP-1 through GP-3, and HA-1 through HA-3) have been 
drilled, and six soil vapor samples (VB-1, VB-2, and VP-1 through VP-4) have been 
collected.  Remedial activities performed at the site have consisted of the placement of 
Oxygen Releasing Compound® (ORC) in wells VH-1, MW-2, and MW-3 in February 
1999 in an attempt to enhance natural biodegradation; however, the ORC had a limited 
effect and was discontinued shortly thereafter.  A summary of the environmental work 
performed to date is presented in Appendix A.  The approximate well, boring, and 
sample locations are presented on Figure 2. 
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2.0 SITE CHARACTERISTICS

2.1 REGIONAL GEOLOGY AND HYDROGEOLOGY

The site is located on the East Bay Plain as mapped by E.J. Helley and others1.  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, irregularly interbedded clay, 
silt, sand, and gravel. 
 
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 on the west by San Francisco Bay, by San Pablo Bay to the north, by the 
Hayward fault to the east, and to the south by the boundary of the Alameda County 
Water District.  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. 
 
 
2.2 SITE GEOLOGY AND HYDROGEOLOGY 

Based on previous investigations, the site is underlain by silt and clay interbedded with 
silty to clayey sand and gravel to 31 feet below grade (fbg), the maximum depth of 
exploration.  Fine-grained materials (silt and clay) were encountered immediately 
beneath the ground surface.  A silty to clayey sand layer was encountered within 
fine-grained material at depths between 12 and 21.5 fbg.  This layer appeared to 
pinch-out towards the west.  In the northern portion of the site, the sandy layer was 
overlain by a 6-foot-thick gravel layer.  An additional clayey sand layer was encountered 
at depths of 28 to 31 fbg.  Copies of boring logs are presented in Appendix B. 
 
Groundwater was encountered in the borings drilled at the site and in the site vicinity at 
depths ranging from approximately 8.5 to 22.5 fbg.  Depth to groundwater in the site 
monitoring wells has ranged from approximately 5.05 to 15.69 feet below top of casing 
(btoc).  The groundwater flow direction has generally been to the southwest at gradients 
ranging from 0.007 to 0.02.  A groundwater rose diagram is presented on Figure 2.  

                                                      
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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Geologic cross-sections presenting soil encountered beneath the site and the historic 
range of groundwater elevations are presented on Figures 3 and 4. 
 
 
2.3 NEARBY SENSITIVE RECEPTORS 

A review of Department of Water Resources (DWR) files performed in 1993 indicated 
that 36 active wells were located within a ½-mile radius of the site.  Two of the wells 
were identified as water-supply wells (one irrigation and one industrial).  Both of these 
wells were located approximately 1,000 feet east-northeast (upgradient) of the site.  The 
nearest active well was a cathodic well located approximately 500 feet northeast 
(upgradient) of the site.  The nearest active wells located downgradient of the site were 
two “other use” wells approximately 2,400 feet southwest of the site.  The nearest 
surface water body is the Oakland-Alameda Estuary located approximately 2,400 feet 
southwest (downgradient) of the site.  A figure showing the nearby well locations and 
the well survey data are presented in Appendix C.  
 
 
2.4 PREFERENTIAL PATHWAY EVALUATION

Underground utilities present beneath San Leandro Street (downgradient of the site) 
include gas, sanitary sewer, and water lines.  A Shell fuel pipeline reportedly is also 
present on the south side of San Leandro Street.  The depth and flow directions of these 
utilities are unknown.  In March 2002, borings HA-1 through HA-3 were advanced to 
evaluate if these utility lines were acting as preferential pathways.  Borings HA-1 and 
HA-2 were located adjacent to both sides of the sanitary sewer line located in the middle 
of San Leandro Street, and boring HA-3 was located just on the upgradient side of the 
gas line (Figure 2).  Groundwater samples collected from the three borings did not 
contain total petroleum hydrocarbons as gasoline (TPHg), benzene, toluene, 
ethylbenzene, and xylenes (BTEX), or methyl tertiary butyl ether (MTBE); therefore, 
these utility lines do not appear to be acting as preferential pathways.  A site plan 
showing the approximate utility locations is presented in Appendix D. 
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3.0 IMPACT TO SOIL, GROUNDWATER, AND SOIL VAPOR

3.1 HYDROCARBON DISTRIBUTION IN SOIL 

Since 1988, soil samples have been collected for chemical analysis from four monitoring 
well borings, ten soil borings, and four soil vapor well borings to evaluate the horizontal 
and vertical extent of hydrocarbons in soil.  Based on the analytical results, little to no 
residual hydrocarbon impact is present in soil.  TPHg was only detected in the soil 
samples collected at 21.5 fbg from well boring MW-4 and boring SB-1 in 1995, and the 
detected concentrations were low at 2.0 milligrams per kilogram (mg/kg) and 
16 mg/kg, respectively.  Benzene was only detected in the soil samples collected at 
20. fbg (0.042 mg/kg) and 25.5 fbg (0.036 mg/kg) from well boring VH-1 in 1988.  Low 
to trace concentrations of toluene, ethylbenzene, and xylenes (up to 1. mg/kg) were 
detected in a few of the samples.  Trace concentrations of MTBE were detected in the soil 
samples collected at 11.5 fbg from boring VP-4 (0.0005 mg/kg), 12 fbg from boring SB-3 
(0.0007 mg/kg), and 12 fbg from boring SB-4 (0.001 mg/kg) in 2008.  However, the 
MTBE appears to be due to an offsite source as the station ceased operation at the site in 
1976, prior to the use of MTBE in California.  A documented fuel release with MTBE 
contamination (Tony’s Express Auto Services) is located approximately 750 feet 
northeast (upgradient) of the site; and significant MTBE has been detected in the two 
furthest downgradient wells at this facility.  In addition, a Kinder Morgan pipeline is 
also present to the north of the site near the BART tracks that is known to have carried 
fuel products.  TPH as diesel (TPHd), 1,2-dichloroethane (1,2-DCA), or 
1,2-dibromoethane (EDB) were not detected in any of the soil samples.  The historical 
soil sample analytical results are presented in Table 1.  The TPHg, TPHd, benzene, and 
MTBE analytical results in soil are also presented on Figure 5.  Based on the analytical 
results, the extent of impacted soil has been adequately defined at the site. 
 
 
3.2 HYDROCARBON DISTRIBUTION IN GROUNDWATER

Groundwater beneath the site has been monitored and sampled since 1988 through the 
network of four monitoring wells.  The groundwater samples have been analyzed for 
TPHg, BTEX, and MTBE; the samples collected from well MW-3 adjacent to the former 
used-oil UST have also been analyzed for TPHd.  During the most recent event (fourth 
quarter 2008), TPHg was detected in wells VH-1, MW-2, and MW-3 at 2,500 micrograms 
per liter (μg/L), 3,800 μg/L, and 1,800 μg/L, respectively.  Low concentrations of 
benzene were detected in wells VH-1 (6 μg/L) and MW-2 (2 μg/L); low concentrations 
of toluene (up to 1 μg/L), ethylbenzene (2 μg/L [MW-2 only]), and xylenes (up to 
1 μg/L) were also detected.  MTBE was detected in wells VH-1 (12 μg/L), MW-2 
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(4 μg/L), and MW-3 (2 μg/L); however, as mentioned above the MTBE appears to be 
from an offsite source.  TPHd was detected in well MW-3 at 880 μg/L, and has 
consistently been detected in this well over the years.  Based on a station as-built site 
plan, it does not appear that diesel was dispensed at the site, and well MW-3 is located 
on the upgradient side of the site.  In addition, as mentioned above TPHd was not 
detected in any of the soil samples collected at the site; therefore, it appears the TPHd 
impact is due to an offsite source.  TPHg, BTEX, and MTBE were not detected in offsite 
well MW-4; petroleum hydrocarbons generally have not been detected in this well 
throughout the course of monitoring.  The concentrations detected during fourth quarter 
2008 generally were less than or similar to those detected during the previous quarter.  
A copy of the fourth quarter 2008 groundwater monitoring and sampling report is 
presented in Appendix E.  Table A below presents the most recent TPHd, TPHg, 
benzene, and MTBE concentrations in the site wells. 
 

TABLE A. GROUNDWATER ANALYTICAL RESULTS 
NOVEMBER 13, 2008 

Well TPHd   
(μg/L) 

TPHg   
(μ(g/L) 

Benzene 
(μg/L) 

MTBE 
(μg/L) 

VH-1 NA 2,500 6 12 

MW-2 NA 3,800 2 4 

MW-3 880 1,800 <0.5 2 

MW-4 NA <50 <0.5 <0.5 

  <  =  Not detected at or above stated laboratory detection limit 
  NA  =  Not analyzed 

Elevated concentrations of TPHg (21,000 μg/L) and benzene (240 μg/L) were detected in 
the grab-groundwater sample collected from boring SB-1 adjacent to the former 
northern dispenser island in 1995; however, concentrations in this area appear to have 
decreased over the years due to natural attenuation as TPHg and BTEX were not 
detected in the groundwater sample collected from nearby (less than 10 feet away) 
boring SB-2 in May 2008.  In May 2008, slightly elevated concentrations of TPHg 
(1,100 μg/L) and benzene (36 μg/L) were detected in the grab-groundwater sample 
collected from boring VP-3 located on the upgradient side of the former fuel USTs.  Only 
a low concentration of TPHg (71 μg/L) was detected in boring SB-3 located just west of 
the former fuel USTs.  Low concentrations of TPHd (up to 560 μg/L) were detected in 
borings VP-3 and SB-2, and low concentrations of MTBE (up to 15 μg/L) were detected 
in borings VP-3, VP-4, SB-3, and SB-4.  However, as mentioned above the TPHd and 
MTBE appear to be from an offsite source.  The historical grab-groundwater sample 
analytical results are presented in Table 2. 
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Based on the analytical results, impacted groundwater (primarily TPHg) remains 
beneath the site in the area of the former USTs and dispenser islands.  Based on the 
consistent MTBE and TPHd detections on the upgradient side of the site in well MW-3, 
at least a portion of the impacted groundwater beneath the site appears to be due to an 
offsite source.  In general, concentrations in wells VH-1, MW-2, and MW-3 have 
consistently decreased since the start of monitoring.  The plume appears to be stable and 
the extent has been adequately defined by borings SB-3, SB-4, HA-1, HA-2, and HA-3, 
and well MW-4.  Hydrocarbon concentrations in groundwater are presented on Figure 6.  
Iso-concentration maps of TPHg, benzene, and MTBE in groundwater are presented on 
Figures 7 through 9, respectively. 
 
 
3.3 HYDROCARBON DISTRIBUTION IN SOIL VAPOR 

In February 1999, two soil vapor samples (VB-1 and VB-2) were collected in an area 
adjacent to the east side of the former fuel USTs and analyzed for volatile organic 
compounds (VOCs).  Low concentrations of various VOCs were detected in both of the 
samples.  In June 2008, soil vapor samples were collected from vapor wells VP-1 through 
VP-4 installed beneath the existing warehouse building to evaluate potential vapor 
intrusion concerns for site occupants and the adjacent residence.  TPHg was detected in 
all four of the soil vapor samples at concentrations ranging from 2,200 to 
4,500 micrograms per cubic meter (μg/m3).  TPHd was also detected in all four of the 
soil vapor samples at concentrations ranging from 950 to 1,200 μg/m3.  BTEX generally 
were not detected in the four samples with the exception of low concentrations of 
benzene (8.2 μg/m3), toluene (5.5 μg/m3), and m,p-xylenes (20 μg/m3) in sample VP-1; 
and m,p-xylenes (8.4 μg/m3) in sample VP-3.  MTBE, 1,2-DCA, and EDB were not 
detected in the four samples.  The historical soil vapor analytical results are presented in 
Table 3.  Please note that in CRA’s August 27, 2008 Subsurface and Soil Vapor Sampling 
Report, which documented the sampling of VP-1 through VP-4, the units of the TPHg 
concentrations in soil vapor were incorrectly reported as μg/m3, but were actually μg/L.  
Table 3 has been updated to show the corrected concentrations. 

 
  
611996 (2) 6 CONESTOGA-ROVERS & ASSOCIATES 



4.0 CLOSURE EVALUATION 

Table B below presents a comparison of the historical maximum petroleum hydrocarbon 
concentrations detected in soil to the respective deep (greater than 3 meters) soil 
environmental screening levels (ESLs) for residential or commercial/industrial land use 
(values are identical) at sites where groundwater is not a current or potential source of 
drinking water; established by the RWQCB in their May 2008 document entitled 
Screening for Environmental Concerns at Sites with Contaminated Soil and Groundwater. 
 

TABLE B. COMPARISON OF MAXIMUM SOIL 
 CONCENTRATIONS TO ESLS 

Constituent 

Maximum Historical 
Detected Concentration 

(mg/kg) 
(boring, depth, sample date) 

ESL for Deep Soil (>3 meters) 
– Residential or 

Commercial/Industrial Land 
Use (mg/kg) 

TPHg 16 
(SB-1, 21.5 fbg, 1995) 180 

Benzene 0.042 
(VH-1, 20.5 fbg, 1988) 2.0 

Toluene 0.12 
(SB-1, 21.5 fbg, 1995) 9.3 

Ethylbenzene 0.21 
(SB-1, 21.5 fbg, 1995) 4.7 

Xylenes 1.1 
(SB-1, 21.5 fbg, 1995) 11 

MTBE 0.001 
(SB-4, 12 fbg, 2008) 8.4 

 
As shown above, the maximum detected concentrations in soil were well below the 
respective ESLs for residential land use.  Additionally, residual hydrocarbons in soil do 
not appear to be a continuing source of contaminants to groundwater as concentrations 
in groundwater have been steadily decreasing.  The residual hydrocarbons in soil 
beneath the site do not appear to pose a significant risk to human health or the 
environment. 
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Table C below presents a comparison of the most recent (2008) maximum groundwater 
concentrations to the respective groundwater ESLs at sites where groundwater is not a 
current or potential source of drinking water. 
 

TABLE C. COMPARISON OF MAXIMUM GROUNDWATER 
CONCENTRATIONS TO ESLS 

Constituent Recent Maximum Detected 
Concentration  ESL (μg/L) 

TPHd 880 (MW-3) 210 

TPHg 3,800 (MW-2) 210 

Benzene 36 (VP-3) 46 

Toluene 3 (VP-3) 130 

Ethylbenzene 13 (VP-3) 43 

Xylenes 1 (VH-1) 100 

MTBE 15 (VP-3) 1,800 

 
As shown above, with the exception of TPHg and TPHd, the maximum detected 
concentrations in groundwater did not exceed the respective ESLs; however, as 
previously mentioned the plume is decreasing and appears stable, and the TPHd 
appears to be due to an offsite source.  Trend graphs of TPHg concentrations versus time 
in wells VH-1, MW-2, and MW-3 are presented in Appendix F.  These graphs indicate 
declining trends.  Trend calculations predicting when TPHg concentrations in wells 
VH-1, MW-2, and MW-3 would decrease to the ESL are also presented in Appendix F.  
Based on the trend calculations, the TPHg concentrations in wells VH-1, MW-2, and 
MW-3 are expected to decrease to the ESL by January 2026 (approximately 17 years), 
April 2045 (approximately 36 years), and February 2025 (approximately 16 years), 
respectively. 
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Table D below presents a comparison of the maximum detected petroleum hydrocarbon 
and VOC concentrations in soil vapor to the respective shallow soil gas ESLs associated 
with vapor intrusion concerns at residential sites (most conservative).  Detected VOCs 
not included in Table D do not have established ESLs. 
 

TABLE D. COMPARISON OF MAXIMUM SOIL VAPOR 
CONCENTRATIONS TO ESLS 

Constituent Maximum Detected 
Concentration (μg/m3) 

ESL for Shallow Soil Gas at 
Residential Sites (μg/m3) 

TPHd 1,200 (VP-4) 10,000 

TPHg 4,500 (VP-4) 10,000 

Benzene 9 (VB-1) 84 

Toluene 200 (VB-1) 63,000 

Xylenes 20 (VP-1) 21,000 

Chloromethane 2.27 (VB-2) 19,000 
Methylene 
Chloride 2.36 (VB-1) 5,200 

TCE 3.6 (VB-1) 1,200 

Styrene 5.11 (VB-1) 190,000 

Acetone 211 (VB-1) 660,000 

 
As shown above, the maximum detected concentrations in soil vapor did not exceed the 
respective ESLs.  When considering this data with the soil and groundwater data, the 
residual concentrations of hydrocarbons in soil, groundwater, and soil vapor do not 
appear to pose a significant risk to human health or the environment. 
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5.0 REGULATORY STATUS REVIEW AND RECOMMENDATIONS

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 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 light non-aqueous phase 

liquid (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; and 

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

INCLUDING LNAPL, HAVE BEEN REMOVED OR REMEDIATED 

All original potential onsite sources of the gasoline release (former gasoline USTs, 
dispensers, and product piping) were removed by 1976.  The site is no longer used as a 
service station, and is currently occupied by a warehouse and parking lot.  With the 
removal of all USTs, dispensers, and product piping, the potential onsite sources of 
hydrocarbons have been removed.  As mentioned above, concentrations in groundwater 
have been steadily decreasing, indicating that any residual impact in soil is not acting as 
a continuing source of hydrocarbons that will reverse improving groundwater quality 
trends. 
 
 
5.2 THE SITE HAS BEEN ADEQUATELY CHARACTERIZED

As described in Section 3.1, based on the soil sample analytical results, little to no impact 
was identified in soil beneath the site. 
 
As described in Section 3.2, groundwater quality at the site has been monitored for 
20 years by monitoring wells installed in all directions of the source area(s).  Residual 
impacted groundwater (primarily TPHg) is present in the area of the former USTs and 
dispensers; however, at least a portion of the impacted groundwater beneath the site 
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appears to be due to an offsite source (TPHd and MTBE).  In general, concentrations 
have consistently decreased since the start of monitoring.  The plume appears to be 
stable and the extent has been adequately defined by borings SB-3, SB-4, HA-1, HA-2, 
and HA-3, and well MW-4.  Concentrations are expected to continue to decrease over 
time due to natural attenuation.  In addition, the results of the soil vapor sampling 
performed at the site indicate that potential vapor intrusion is not a concern. 
 
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. 
 
 
5.3 THE DISSOLVED HYDROCARBON PLUME IS NOT MIGRATING

Petroleum hydrocarbons were not detected in groundwater samples collected from the 
downgradient borings, and concentrations in groundwater have been steadily 
decreasing 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. 
 
 
5.4 NO WATER WELLS, DEEPER DRINKING  

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

Two active water-supply wells (one irrigation and one industrial) were identified within 
a ½-mile radius of the site.  Both of these wells were located approximately 1,000 feet 
east-northeast (upgradient) of the site.  The nearest active wells located downgradient of 
the subject site were two “other use” wells approximately 2,400 feet southwest of the 
site.  Based on the distance or hydrogeologic position relative to the site, it appears 
highly unlikely these wells would be impacted by hydrocarbons from the site.  The 
nearest surface water body is the Oakland-Alameda Estuary located approximately 
2,400 feet southwest (downgradient) of the site, which is not a source for drinking water.  
Based on the distance from the site, it is highly unlikely this surface water body would 
be impacted by 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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5.5 THE SITE PRESENTS NO SIGNIFICANT RISK 
TO HUMAN HEALTH OR THE ENVIRONMENT  

Little to no residual impact was identified in soil beneath the site, and petroleum 
hydrocarbons were only detected in soil beneath the site at depths greater than 10 fbg.  
Additionally, as the site is generally capped with the existing building and parking lot, 
potential exposure to any residual impacted soil is minimized.  Although impacted 
groundwater remains beneath the site, 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.  
The results of soil vapor sampling indicate that potential vapor intrusion is not a concern 
at the site, even under a residential scenario.  Based on this information, the site does not 
appear to pose a significant risk to human health or the environment. 
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6.0 CONCLUSIONS AND RECOMMENDATIONS

Based on the site conditions and analytical data, the site satisfies the RWQCB criteria for 
classification as a low-risk groundwater case.  Residual hydrocarbons in soil, 
groundwater, and soil vapor do not appear to pose a significant threat to human health 
or the environment.  Therefore, on behalf of Chevron, CRA requests no further action 
and case closure for the site. 
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TABLE 1

HISTORICAL SOIL SAMPLE ANALYTICAL RESULTS
FORMER CHEVRON STATION #9-4612

3616 SAN LEANDRO STREET
OAKLAND, CALIFORNIA

Page 1 of 2

Boring      
ID

Depth 
(fbg)

Sample 
Date TPHd TPHg Benzene Toluene Ethylbenzene Xylenes MTBE 1,2-DCA EDB Lead

VH-1 20.5 8/10/88 -- <0.5 0.042 <0.005 <0.005 <0.005 -- -- -- 6.0
VH-1 25.5 8/10/88 -- <0.5 0.036 <0.005 <0.005 <0.005 -- -- -- 6.0

MW-2 5 2/1/93 -- <1.0 <0.005 <0.005 <0.005 <0.005 -- -- -- --
MW-2 10 2/1/93 -- <1.0 <0.005 <0.005 <0.005 <0.005 -- -- -- --

MW-3 5 2/1/93 -- <1.0 <0.005 <0.005 <0.005 <0.005 -- -- -- --
MW-3 10 2/1/93 -- <1.0 <0.005 <0.005 <0.005 <0.005 -- -- -- --

MW-4 16.5 8/15/95 -- <1.0 <0.005 <0.005 <0.005 <0.005 -- -- -- --
MW-4 21.5 8/15/95 -- 2.0 <0.005 0.014 0.007 0.01 -- -- -- --

SB-1 21.5 8/15/95 -- 16 <0.005 0.12 0.21 1.1 -- -- -- --

GP1 6 7/3/01 -- <1.0 <0.005 <0.005 <0.005 <0.005 <0.20 -- -- --
GP1 9 7/3/01 -- <1.0 <0.005 <0.005 <0.005 <0.005 <0.20 -- -- --

GP2 6 7/3/01 -- <1.0 <0.005 <0.005 <0.005 <0.005 <0.20 -- -- --
GP2 8.5 7/3/01 -- <1.0 <0.005 <0.005 <0.005 <0.005 <0.20 -- -- --

GP3 5.5 7/3/01 -- <1.0 <0.005 <0.005 <0.005 <0.005 <0.20 -- -- --
GP3 8.5 7/3/01 -- <1.0 <0.005 <0.005 <0.005 <0.005 <0.20 -- -- --

HA-1 5 3/5/02 -- <1.0 <0.005 0.0098 0.016 0.089 <0.050 -- -- --

HA-2 5 3/5/02 -- <1.0 <0.005 <0.005 <0.005 <0.015 <0.050 -- -- --

HA-3 5 3/5/02 -- <1.0 <0.005 <0.005 <0.005 <0.015 <0.050 -- -- --

VP-1 4 5/28/08 <4.0 <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 <0.001 <0.001 --

VP-2 4 5/28/08 <4.0 <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 <0.001 <0.001 --

         Concentrations reported in milligram per kilogram - mg/kg
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TABLE 1

HISTORICAL SOIL SAMPLE ANALYTICAL RESULTS
FORMER CHEVRON STATION #9-4612

3616 SAN LEANDRO STREET
OAKLAND, CALIFORNIA

Page 2 of 2

Boring      
ID

Depth 
(fbg)

Sample 
Date TPHd TPHg Benzene Toluene Ethylbenzene Xylenes MTBE 1,2-DCA EDB Lead

         Concentrations reported in milligram per kilogram - mg/kg

VP-3 4 5/29/08 <4.0 <1.0 <0.0005 <0.0009 <0.0009 <0.0009 <0.0005 <0.0009 <0.0009 --
VP-3 8 5/29/08 <4.0 <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 <0.001 <0.001 --
VP-3 12 5/29/08 <4.0 <1.0 <0.0005 <0.0009 <0.0009 <0.0009 <0.0005 <0.0009 <0.0009 --

VP-4 4 5/29/08 <4.0 <1.0 <0.0005 <0.0009 <0.0009 <0.0009 <0.0005 <0.0009 <0.0009 --
VP-4 8 5/29/08 <4.0 <1.0 <0.0005 <0.0009 <0.0009 <0.0009 <0.0005 <0.0009 <0.0009 --
VP-4 11.5 5/29/08 <4.0 <1.0 <0.0005 <0.0009 <0.0009 <0.0009 0.0005 <0.0009 <0.0009 --

SB-2 4 5/28/08 <4.0 <1.0 <0.0005 <0.0009 <0.0009 <0.0009 <0.0005 <0.0009 <0.0009 --
SB-2 8 5/28/08 <4.0 <1.0 <0.0005 <0.0009 <0.0009 <0.0009 <0.0005 <0.0009 <0.0009 --
SB-2 12 5/28/08 <4.0 <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 <0.001 <0.001 --

SB-3 4 5/29/08 <4.0 <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 <0.001 <0.001 --
SB-3 8 5/29/08 <4.0 <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 <0.001 <0.001 --
SB-3 12 5/29/08 <4.0 <1.0 <0.0005 <0.001 <0.001 <0.001 0.0007 <0.001 <0.001 --

SB-4 4 5/29/08 <4.0 <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 <0.001 <0.001 --
SB-4 8 5/29/08 <4.0 <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 <0.001 <0.001 --
SB-4 12 5/29/08 <4.0 <1.0 <0.0005 <0.001 <0.001 <0.001 0.001 <0.001 <0.001 --

Abbreviations / Notes
TPHg = Total petroleum hydrocarbons as gasoline by EPA Method 8015
TPHd = Total petroleum hydrocarbons as diesel by modified EPA Method 8015
BTEX = Benzene, toluene, ethylbenzene, and xylenes by EPA Method 8260B
MTBE = methyl tert-butyl ether by EPA Method 8260B
1,2-DCA = 1,2-dichloroethane by EPA Method 8260B
EDB = 1,2-dibromoethane by EPA Method 8260B
<x = not detected at or above stated laboratory reporting limit x
--  = Not analyzed
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TABLE 2

HISTORICAL GRAB-GROUNDWATER SAMPLE ANALYTICAL RESULTS
FORMER CHEVRON STATION #9-4612

3616 SAN LEANDRO STREET
OAKLAND, CALIFORNIA

Page 1 of 1

Sample 
ID

Date 
Sampled TPHd TPHg Benzene Toluene Ethyl-

benzene Xylenes MTBE 1,2-DCA EDB

SB-1 8/15/95 NA 21,000 240 760 900 2,800 NA NA NA

HA-1 3/5/02 NA <50 <0.50 <0.50 <0.50 <1.5 <2.5 NA NA

HA-2 3/5/02 NA <50 <0.50 <0.50 <0.50 <1.5 <2.5 NA NA

HA-3 3/5/02 NA <50 <0.50 <0.50 <0.50 <1.5 <2.5 NA NA

VP-3 5/29/08 560 1,100 36 3 13 2 15 <0.5 <0.5

VP-4 5/29/08 <290 <50 <0.5 <0.5 <0.5 <0.5 5 <0.5 <0.5

SB-2 5/28/08 350 <50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

SB-3 5/29/08 <290 71 <0.5 <0.5 <0.5 <0.5 11 <0.5 <0.5

SB-4 5/29/08 <290 <50 <0.5 <0.5 <0.5 <0.5 13 <0.5 <0.5

Abbreviations:
TPHg = Total petroleum hydrocarbons as gasoline by EPA Method 8015B
TPHd = Total petroleum hydrocarbons as diesel by EPA Method 8015
BTEX = Benzene, toluene, ethylbenzene, and xylenes by EPA Method 8260B
MTBE = Methyl tertiary butyl ether by EPA Method 8260B
1,2 DCA= 1,2-Dichloroethane by EPA Method 8260B
EDB= 1,2-Dibromoethane by EPA Method 8260B
NA = Not analyzed
<x = not detected at or above stated laboratory detection limit

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

HISTORICAL SOIL VAPOR SAMPLE ANALYTICAL RESULTS
FORMER CHEVRON #9-4612
3616 SAN LEANDRO STREET

OAKLAND, CALIFORNIA

Page 1 of 1

Sample 
ID

Date 
Sampled TPHd TPHg Benzene Toluene Ethyl-

benzene
m,p-

Xylene o-Xylene MTBE 1,2-DCA Freon 12 Chloro-
methane

Methylene 
Chloride TCE Styrene

1,2,4-
Trimethyl-

benzene
Acetone 2-

propanol Ethanol EDB O 2 CO 2 He

VB-1* 2/16/99 NA NA 9 200 <2.91 10.86 3.56 <9.73 <2.71 21.27 <1.38 2.36 3.6 5.11 3.88 211 909 32.03 <5.84 NA NA NA

VB-2* 2/16/99 NA NA 6 22 <3.3 7.82 <3.3 <10.82 <3.08 23.74 2.27 <2.64 <4.08 <3.24 <3.74 28.51 93.39 35.8 <3.84 NA NA NA

VP-1 6/18/08 950 2,600 8.2 5.5 <5.6 20 <5.6 <4.6 <5.2 NA NA NA NA NA NA NA NA NA <9.9 7.5 5.8 <0.13

VP-2 6/18/08 1,000 2,600 <3.8 <4.5 <5.2 <5.2 <5.2 <4.3 <4.8 NA NA NA NA NA NA NA NA NA <9.1 2.5 6.1 <0.12

VP-3 6/18/08 1,100 2,200 <3.8 <4.5 <5.2 8.4 <5.2 <4.3 <4.8 NA NA NA NA NA NA NA NA NA <9.1 9.4 7.5 <0.12

VP-4 6/18/08 1,200 4,500 <3.7 <4.4 <5.0 <5.0 <5.0 <4.2 <4.7 NA NA NA NA NA NA NA NA NA <9.0 12 6.6 <0.12

Dup** 6/18/08 990 2,100 <3.7 <4.4 <5.0 <5.0 <5.0 <4.2 <4.7 NA NA NA NA NA NA NA NA NA <9.0 9.4 7.6 <0.12

10,000 10,000 84 63,000 980 9,400 94 NE 19,000 5,200 1,200 190,000 NE 660,000 NE NE 4.1

Abbreviations/Notes:
TPHg = Total petroleum hydrocarbons as gasoline by EPA Method TO-3
TPHd = Total petroleum hydrocarbons as diesel by EPA Method TO-17
BTEX = Benzene, toluene, ethylbenzene, and xylenes by EPA Method TO-15
MTBE = Methyl tertiary butyl ether by EPA Method TO-15
1,2 DCA= 1,2-Dichloroethane by EPA Method TO-15
EDB= 1,2-Dibromoethane by EPA Method TO-15
O2 = % Oxygen by ASTM D-1946
CO2 = % carbon dioxide by ASTM D-1946
He = % helium by ASTM D-1946
* = Samples analyzed for VOCs by EPA Method TO-14
NA = Not analyzed
<x = not detected at or above stated laboratory detection limit
** = Duplicate sample collected from VP-3
ESL = Environmental Screening Level for shallow soil gas associated with vapor intrusion concerns-RWQCB May 2008 (Table E)

Concentrations in micrograms per cubic meter (µg/m3) Concentrations in percent (%)

Residential ESL 21,000
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SUMMARY OF PREVIOUS ENVIRONMENTAL WORK 



SUMMARY OF PREVIOUS ENVIRONMENTAL WORK 
 
September 1976 Station Demolition:  In September 1976, all aboveground and 
underground station facilities including three fuel underground storage tanks (USTs), a 
used-oil UST, and two dispenser islands were removed.  No soil samples were collected 
during the UST removal.  
 
February 1988 Geotechnical Investigation: In February 1988, Rogers/Pacific advanced 
three geotechnical borings (B-1 through B-3) in the western portion of the site in the area 
of the former USTs for a proposed warehouse.  Groundwater was encountered in the 
borings at 10 to 15 feet below grade (fbg).  The boring logs indicated a strong gasoline 
odor was observed at approximately 20 fbg in the three borings. 
 
August 1988 Subsurface Investigation:  In August 1988, Vonder Haar Hydrogeology 
(VHH) installed groundwater monitoring well VH-1 to evaluate groundwater quality 
beneath the site.  Soil samples were collected at 20.5 fbg and 25.5 fbg from the well 
boring and analyzed for total fuel hydrocarbons (TFHC), benzene, toluene, 
ethylbenzene, and xylenes (BTEX), and total lead.  Only benzene (0.042 milligrams per 
kilograms [mg/kg] and 0.036 mg/kg) and total lead (6 mg/kg) were detected in the soil 
samples.  The initial groundwater sample collected from the well contained TFHC at 
11,000 micrograms per liter (μg/L), benzene at 3,300 μg/L, toluene at 200 μg/L, 
ethylbenzene at 520 μg/L, and xylenes at 540 μg/L.  Lead was also detected in the 
groundwater sample at 43 μg/L.  Details of this investigation were presented in VHH’s 
letter report dated September 16, 1988. 
 
February 1993 Subsurface Investigation:  In February 1993, Groundwater Technology, 
Inc. (GTI) installed monitoring wells MW-2 and MW-3 to further evaluate the extent of 
petroleum hydrocarbons in soil and groundwater.  Well MW-2 was located adjacent to 
the former southern dispenser island, and well MW-3 was located adjacent to the former 
used-oil UST.  Soil samples were collected at 5 and 10 fbg from the borings and analyzed 
for total petroleum hydrocarbons as gasoline (TPHg) and BTEX, which were not 
detected.  GTI also reviewed Department of Water Resources (DWR) records to evaluate 
the presence of wells within ½ mile of the site; 52 monitoring and test wells were 
identified within the search radius.  Details of this investigation were presented in GTI’s 
Additional Environmental Assessment Report dated April 12, 1993.   
 
August 1995 Subsurface Investigation:  In August 1995, GTI advanced onsite soil boring 
SB-1 and installed monitoring well MW-4 in San Leandro Street to further evaluate the 
extent of petroleum hydrocarbons in soil and groundwater.  Boring SB-1 was located 
adjacent to the former northern dispenser island, and well MW-4 was located to the 
south of the site.  Soil samples were collected from boring SB-1 at 21.5 fbg and from 
boring MW-4 at 16.5 fbg and 21.5 fbg and analyzed for TPHg and BTEX.  TPHg was 
detected in the soil samples collected at 21.5 fbg from borings SB-1 and MW-4 at 16 
mg/kg and 2 mg/kg, respectively; toluene, ethylbenzene, and xylenes (up to 1.1 mg/kg) 
were also detected in the two samples.  Benzene was not detected in any of the soil 
samples.  A grab-groundwater sample collected from boring SB-1 contained TPHg at 
21,000 μg/L, benzene at 240 μg/L, toluene at 760 μg/L, ethylbenzene at 900 μg/L, and 



xylenes at 2,800 μg/L.  Details of this investigation were presented in GTI’s Additional 
Site Assessment Report dated September 29, 1995.  
 
February 1999 Soil Vapor investigation:  In February 1999, Gettler-Ryan Inc. (GR) 
collected two soil vapor samples (VB-1 and VB-2) at 3 fbg adjacent to the southwest of 
the former USTs.  The two samples were analyzed for volatile organic compounds 
(VOCs) using EPA Method TO-14.  The compounds detected in the samples included 
Freon 12 (up to 24 micrograms per cubic meter (µg/m3), methylene chloride (2 µg/m3), 
benzene (up to 9 µg/m3), trichloroethene (TCE) (4 µg/m3), toluene (up to 200 µg/m3), 
xylenes (up to 15 µg/m3), styrene (5 µg/m3), 1,2,4-trimethylbenzene (4 µg/m3), acetone 
(up to 215 µg/m3), 2-propanol (up to 924 µg/m3), ethanol (up to 36 µg/m3), and 
chloromethane (2 µg/m3).  The detected concentrations were compared to the 
permissible exposure limits (PELs).  The detected concentrations did not exceed the 
respective PELs; therefore, it was concluded that the soil vapor did not pose a threat to 
human health or the environment.  Details of this investigation were presented in GR’s 
Limited Soil Vapor Survey Report dated March 31, 1999. 
 
July 2001 and March 2002 Subsurface Investigation:  In July 2001, GR advanced three 
direct-push borings (GP-1, GP-2, and GP-3) to further evaluate the extent of the 
hydrocarbon plume to the north, south, and east.  The borings were advanced to 15 or 16 
fbg, at which depth drilling refusal was encountered.  Two soil samples were collected 
from each boring and analyzed for TPHg, BTEX, and methyl tertiary butyl ether 
(MTBE), which were not detected.  In March 2002, GR advanced three hand-augered 
borings (HA-1, HA-2, and HA-3) in San Leandro Street to further evaluate the extent of 
the hydrocarbon plume to the southwest and to evaluate if nearby utility trenches were 
acting as preferential pathways.  Borings HA-1 and HA-2 were located adjacent to a 
sanitary sewer line, and boring HA-3 was located adjacent to a gas line.  A soil sample 
was collected from each boring at 5 fbg and analyzed for TPHg, BTEX, and MTBE.  
TPHg, BTEX, and MTBE generally were not detected in the three soil samples with the 
exception of toluene (0.0098 mg/kg), ethylbenzene (0.016 mg/kg), and xylenes (0.089 
mg/kg) in the sample collected from boring HA-2.  Grab-groundwater samples were 
also collected from borings HA-1 through HA-3 and analyzed for TPHg, BTEX, and 
MTBE, which were not detected.  Based on the results of the investigation, it was 
concluded that residual hydrocarbons in soil were delineated with concentrations 
limited to a small area around the former gasoline USTs.  Also, dissolved hydrocarbons 
were delineated downgradient of the former USTs and dispensers.  Finally, the utility 
lines in San Leandro Street did not appear to be acting as preferential pathways.  Details 
of the investigations were presented in GR’s Additional Site Investigation Report dated 
May 3, 2002.  
 
June 2002 RBCA Evaluation:  In June 2002, Delta Environmental Consultants, Inc. 
(Delta) performed a Tier 2 RBCA evaluation for the site to evaluate if residual 
hydrocarbons in soil and groundwater posed a risk to human health (residential land 
use scenario) or the environment.  Based on the results of the evaluation, the site 
conditions did not exceed the Site-Specific Target Levels (SSTLs) with the exception of 
the groundwater ingestion pathway.  However, since the groundwater beneath the site 
was neither currently utilized as a drinking water source, nor was it expected to be used 



as a drinking water source in the future, and the fact that the site was developed for 
commercial use, it was concluded that no further work was warranted at the site and 
case closure was recommended. 
 
2003 Offsite Source Survey:  In July 2002, GR reviewed Alameda County Environmental 
Health (ACEH) files pertaining to two nearby fuel releases (Guy’s Service Station at 3820 
San Leandro Street and Tony’s Express Auto Services at 3609 International Boulevard) to 
evaluate if they may be a source of contamination beneath the site.  Tony’s Express Auto 
Services was located approximately 750 feet northeast (upgradient) of the site.  MTBE 
was detected in the two furthest downgradient wells at this facility.  As the service 
station at the site ceased operation in 1976, prior to the use of MTBE in California, it was 
concluded that the Tony’s Express Auto Services facility may be the source of the MTBE 
in the site wells.  The results of the investigation were presented in Delta’s Offsite Source 
Evaluation Report dated January 17, 2003.     
 
May and June 2008 Subsurface Investigation:  In May 2008, CRA advanced three borings 
(SB-2 through SB-4) to 12 fbg to further evaluate the extent of residual hydrocarbons.  
Soil samples were collected at depths of 4, 8, and 12 fbg from each boring and analyzed 
for TPHg, BTEX, MTBE, 1,2-dibromoethane (EDB), 1,2-dichloroethane (1,2-DCA), and 
TPH as diesel (TPHd).  The analytes generally were not detected n any of the soil 
samples with the exception of MTBE in the samples collected at 12 fbg from borings SB-3 
(0.0007 mg/kg) and SB-4 (0.001 mg/kg).  Grab-groundwater samples were also collected 
from borings SB-2 through SB-4 and analyzed for the same constituents.  TPHg (71 
μg/L) and TPHd (350 μg/L) were only detected in the groundwater samples collected 
from borings SB-3 and SB-2, respectively.  MTBE was detected in the groundwater 
samples collected from borings SB-3 and SB-4 at 11 μg/L and 13 μg/L, respectively.  No 
other analytes were detected in the three groundwater samples.  CRA also installed and 
sampled four soil vapor points (VP-1 through VP-4) to further evaluate soil vapor 
quality beneath the site.  Soil samples were collected at depths of 4, 8, 11.5, and/or 12 
fbg from the borings; TPHg, TPHd, BTEX, MTBE, EDB, and 1,2-DCA generally were not 
detected in the soil samples with the exception of MTBE at 0.0005 mg/kg in the sample 
collected at 11.5 fbg from boring VP-4.  TPHg and TPHd were detected in all of the soil 
vapor samples at concentrations ranging from of 2,100 to 4,500 µg/m3 and 950 to 1,200 
µg/m3, respectively.  Benzene (8.2 µg/m3) was only detected in sample VP-1.  The 
detected soil vapor concentrations did not exceed the applicable screening levels for 
residential land use.  Details of this investigation were presented in CRA’s Subsurface and 
Soil Vapor Sampling Report, dated August 25, 2008. 
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HISTORICAL BORING LOGS 



















































 

 
CRA 611996-2-APP TPS 

APPENDIX C 
 

WELL SURVEY DATA 
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UNDERGROUND UTILITY MAP 
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FOURTH QUARTER 2008 GROUNDWATER MONITORING REPORT 
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APPENDIX F 
 

CONCENTRATION TREND CALCULATIONS 



Predicted Time to Cleanup of TPHg in Well VH-1, Former Chevron Station 9-4612, San Leandro Street, Oakland, CA

Concentration Trend Prediction
Calculate "time to cleanup" given the first-order decay equation:

Days from Predicted
y  =  b eax ===> x = ln(y/b) / a Date First Sample Concentration (ug/l)

3/3/2006 0 3,847
3/3/2007 365 3,324

Given 3/2/2008 730 2,873
Water Quality Objective: y 210 ug/L 3/2/2009 1,095 2,483

Constant: b 3,847 3/3/2010 1,461 2,144
Constant: a -4.00E-04 3/3/2011 1,826 1,853

Date of first sample: 3/3/2006 3/2/2012 2,191 1,601
3/2/2013 2,556 1,384
3/3/2014 2,922 1,195
3/3/2015 3,287 1,033
3/2/2016 3,652 893

Calculate 3/2/2017 4,017 771
Days from first sample: x 7,270 Days 3/3/2018 4,383 666

Years from first sample: 19.9 Years Calculated Half Life =  -ln(2)/a 3/3/2019 4,748 576
Estimated date of cleanup: Jan-2026 1,733 Days 3/2/2020 5,113 498

4.75 years 3/2/2021 5,478 430
3/3/2022 5,844 371
3/3/2023 6,209 321

Equation of Trendline 3/3/2024 6,575 277
y = 3847e-0.0004x 3/3/2025 6,940 240

3/4/2026 7,306 207
3/4/2027 7,671 179
3/4/2028 8,037 155
3/4/2029 8,402 134
3/5/2030 8,768 115
3/5/2031 9,133 100
3/5/2032 9,499 86
3/5/2033 9,864 74

TPHg Concentrations (actual and predicted) in Groundwater (VH-1) since peak of 3/3/2006
Former Chevron Station 9-4612, 3616 San Leandro Street, Oakland, CA

y = 3847e-0.0004x

R2 = 0.4342
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Predicted Time to Cleanup of TPHg in Well MW-2, Former Chevron Station 9-4612, 3616 San Leandro Street, Oakland, CA

Concentration Trend Prediction
Calculate "time to cleanup" given the first-order decay equation:

Days from Predicted
y  =  b eax ===> x = ln(y/b) / a Date First Sample Concentration (ug/l)

5/7/2001 0 5,198
5/7/2003 730 4,492

Given 5/7/2005 1,461 3,881
Water Quality Objective: y 210 ug/L 5/7/2007 2,191 3,354

Constant: b 5,198 5/7/2009 2,922 2,897
Constant: a -2.00E-04 5/7/2011 3,652 2,504

Date of first sample: 5/7/2001 5/7/2013 4,383 2,163
5/7/2015 5,113 1,869
5/7/2017 5,844 1,615

Calculate 5/7/2019 6,574 1,396
Days from first sample: x 16,044 Days 5/7/2021 7,305 1,206

Years from first sample: 44.0 Years Calculated Half Life =  -ln(2)/a 5/7/2023 8,035 1,042
Estimated date of cleanup: Apr-2045 3,466 Days 5/7/2025 8,766 900

9.50 years 5/7/2027 9,496 778
5/7/2029 10,227 672

Equation of trendline 5/7/2031 10,957 581
y = 5197.7e-0.0002x 5/7/2033 11,688 502

5/7/2035 12,418 434
5/7/2037 13,149 375
5/7/2039 13,879 324
5/7/2041 14,610 280
5/7/2043 15,340 242
5/7/2045 16,071 209

TPHg Concentrations (actual and predicted) in Groundwater (MW-2) since peak of 5/7/01
Former Chevron Station 9-4612, 3616 San Leandro Street, Oakland, CA

y = 5197.7e-0.0002x

R2 = 0.287
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Predicted Time to Cleanup of TPHg in Well MW-3, Former Chevron Station 9-4612, 3616 San Leandro Street, Oakland, CA

Concentration Trend Prediction
Calculate "time to cleanup" given the first-order decay equation:

Days from Predicted
y  =  b eax ===> x = ln(y/b) / a Date First Sample Concentration (ug/l)

5/7/2001 0 2,844
5/7/2003 730 2,285

Given 5/7/2005 1,461 1,835
Water Quality Objective: y 210 ug/L 5/7/2007 2,191 1,474

Constant: b 2,844 5/7/2009 2,922 1,184
Constant: a -3.00E-04 5/7/2011 3,652 951

Date of first sample: 5/7/2001 5/7/2013 4,383 764
5/7/2015 5,113 613
5/7/2017 5,844 493

Calculate 5/7/2019 6,574 396
Days from first sample: x 8,686 Days 5/7/2021 7,305 318

Years from first sample: 23.8 Years Calculated Half Life =  -ln(2)/a 5/7/2023 8,035 255
Estimated date of cleanup: Feb-2025 2,310 Days 5/7/2025 8,766 205

6.33 years

Equation of trendline
y = 2844.2e-0.0003x

TPHg Concentrations (actual and predicted) in Groundwater (MW-3) since peak of 5/7/01
Former Chevron Station 9-4612, 3616 San Leandro Street, Oakland, CA

y = 2844.2e-0.0003x

R2 = 0.1813
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