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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 
9-6991 located at 2920 Castro Valley Boulevard in Castro Valley, 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 closure as a low-risk 
groundwater case as described in their January 5, 1996 memorandum entitled Interim 
Guidance on Required Cleanup of Low-Risk Fuel Sites.  Presented below are the site 
description and background, site conditions and discussion of remaining impacts, an 
evaluation of potential risk, the rationale for closure based on the low-risk criteria, and 
our conclusions and recommendations. 
 
 

2.0 SITE DESCRIPTION AND BACKGROUND 

The site is located on the northeast corner of the intersection of Castro Valley Boulevard 
and Anita Avenue (Figure 1), and is currently a Chevron-branded station.  Current station 
facilities include a station building, three 10,000-gallon fiberglass gasoline underground 
storage tanks (USTs), four dispenser islands, and associated piping.  The site is bounded 
by Anita Avenue to the west, Castro Valley Boulevard to the south, and parking areas for 
a strip mall to the east and north. 
 
The date the site was first occupied by a service station is unknown; however, based on 
historical aerial photographs, it appears to have been since at least 1946.  Chevron 
reportedly operated the service station from 1961 to 2004, when the property and all 
improvements were sold to a private party (K&K Petroleum LLC).  According to Chevron 
records, the USTs were replaced in 1983 and at that time the storage and sale of diesel fuel 
was discontinued.  In 1990, a 6,000-gallon unleaded gasoline UST and a 1,000-gallon 
used-oil UST were removed and the station was remodeled into its current configuration.  
The three existing gasoline USTs were left in place; however, the product piping was 
replaced.  Current and former station facilities are shown on Figure 2. 
 
Environmental work has been ongoing since 1990, and has included the installation of 
monitoring wells MW-1 through MW-7, the drilling of exploratory borings SB-1 through 
SB-7, and confirmation soil sampling during UST removals.  Remedial excavation in 1990 
removed approximately 700 cubic yards of hydrocarbon-bearing soil.  A summary of the 
environmental work is presented in Appendix A.  The historical soil and groundwater 
sample analytical results are presented in Tables 1 and 2, respectively.  The approximate 
well and boring locations and the excavation extents are shown on Figure 2.  Previous site 
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plans showing the excavations and confirmation sample locations are presented in 
Appendix B. 
 
Surrounding land use is commercial with residential further from the site.  An additional 
Leaking Underground Storage Tank (LUST) case is present across Anita Avenue to the 
west of the site (former Walt’s Auto Tec at 2896 Castro Valley Boulevard).  This facility 
was formerly a Texaco service station, and also appears to have been occupied by a 
service station as early as 1946.  A dry cleaning facility was formerly located in the strip 
mall behind the site, and is an open chlorinated solvent release case (Dry Clean Club of 
America at 2960 Castro Valley Boulevard). 
 
 

3.0 SITE CHARACTERISTICS 

3.1 REGIONAL GEOLOGY AND HYDROGEOLOGY 

The site is located within the Castro Valley groundwater basin in a valley between ridges 
of the Diablo Range. The unconfined water-bearing zone lies within unconsolidated 
alluvial sediments and exhibits a generally southwestward flow direction toward San 
Francisco Bay.  These water-bearing sediments overlie the sedimentary Chico Formation; 
considered non-water-producing based on historically poor groundwater yields. 
 
 
3.2 SITE GEOLOGY AND HYDROGEOLOGY 

Soil encountered beneath and in the vicinity of the site has generally consisted of clays 
and to a lesser degree, sand, with varying amounts of silt, sand, clay, and gravel to the 
maximum explored depth of 26.5 feet below grade (fbg).  Copies of the historical boring 
logs are presented in Appendix C.  Geologic cross-sections depicting the best available 
information on the shallow subsurface are presented on Figures 3 and 4. 
 
Groundwater was encountered during drilling at depths ranging from approximately 6 to 
16 fbg, but generally between 11 and 13 fbg.  Depth to groundwater in the site wells has 
ranged from approximately 8 to 21 feet below top of casing (TOC), but typically fluctuates 
between 10 and 12 feet below TOC.  The groundwater flow direction is generally 
southwesterly following the local topography (see rose diagram on Figure 2).  The 
historical range of groundwater elevations measured in the wells is shown on the 
cross-sections (Figures 3 and 4). 
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3.3 NEARBY WELLS AND SENSITIVE RECEPTORS 

CRA reviewed California Department of Water Resources (DWR) files to identify any 
water-supply wells within 2,000 feet of the site.  Five wells were identified within the 
search radius.  Three of the wells (uses listed as test well, domestic, and cooling system 
return) were identified at Eden Hospital approximately 2,000 feet northwest 
(crossgradient) of the site.  The remaining two wells were identified as domestic: one 
approximately 1,400 feet south-southwest (down- to crossgradient) and one 
approximately 1,400 feet north (crossgradient) of the site.  The well survey results and a 
figure showing the identified well locations are presented in Appendix D. 
 
There do not appear to be any sensitive receptors within 2,000 feet of the site in the 
downgradient direction with the exception of some residential areas at least 200 feet from 
well MW-6.  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.  The 
nearest surface water is an unnamed intermittent creek (concrete-lined channel or 
underground culvert) approximately 1,100 feet southwest of the site. 
 
 
3.4 PREFERENTIAL PATHWAY EVALUATION 

Due to the relatively shallow depth to groundwater, CRA evaluated potential preferential 
pathways (underground utility lines) in the site vicinity that could contribute to the 
migration of groundwater.  As shown on Figure 2, sanitary sewer, water, and storm drain 
lines are present beneath Anita Avenue to the west of the site; these connect to main lines 
beneath the north side of Castro Valley Boulevard.  Additional water and sanitary sewer 
lines are present beneath the south side of Castro Valley Boulevard.  There may be 
additional lines beneath the surrounding sidewalk(s) such as gas, communications, or 
electric; however, these lines are typically buried at shallow depths (several feet or less) 
and therefore not considered a concern. 
 
The depth of the storm drain and water lines are approximately 7 fbg and 3 fbg, 
respectively.  Based on the typical depth to groundwater, these lines do not appear to be a 
potential preferential pathway concern.  The utilities which may intersect groundwater 
are the sanitary sewer lines beneath Castro Valley Boulevard which vary in depth from 
approximately 10 to 12 fbg.  However, according to Mr. Run Chen, Associate Engineer 
with the Castro Valley Sanitary District (CVSD), these lines are older and thus most likely 
were backfilled with native soil, as was the typical practice.  As the soil to this depth is 
generally fine-grained clay, these trenches would not be expected to act as preferential 
pathways.  There appear to be no potential receptors in the site vicinity that would be 
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affected.  The creek to the west/southwest of the site is channelized or an underground 
culvert; regardless, the sanitary sewer lines would not discharge into a surface water body 
but would flow to a treatment plant.  Based on this information, the sanitary sewer lines 
also do not appear to be a potential preferential pathway concern and no further work 
appears warranted. 
 
 

4.0 CONSTITUENTS OF CONCERN 

4.1 SOIL 

Based on the historical data, the primary constituents of concern (COCs) in remaining soil 
(i.e. not excavated) are total petroleum hydrocarbons as diesel (TPHd) and gasoline 
(TPHg).  These constituents were only detected in several of the soil samples, and only at 
low concentrations (up to 150 milligrams per kilogram [mg/kg] TPHd and 430 mg/kg 
TPHg).  Benzene, toluene, ethylbenzene, and xylenes (BTEX) are less significant COCs in 
soil, as they were only detected at low concentrations in several samples (benzene 
detected in four samples at a maximum of only 0.24 mg/kg). 
 
Total oil and grease (TOG) was detected in several of the soil samples collected from the 
used-oil UST excavation at concentrations up to 780 mg/kg; however, heavier-end 
hydrocarbons such as TOG exhibit characteristics of low mobility and low toxicity in the 
environment.  In addition, since the soil samples were collected in 1990, concentrations 
likely have decreased due to natural attenuation processes, and TOG was not detected in 
groundwater samples from MW-1.  Therefore, TOG does not appear to be a primary COC 
in soil. 
 
Methyl tertiary butyl ether (MTBE), other fuel oxygenates, and volatile organic 
compounds (VOCs) generally were not detected in any of the soil samples analyzed; 
therefore, none of these constituents appear to be COCs in soil. 
 
 
4.2 GROUNDWATER 

Based on the monitoring results, the primary COCs remaining in groundwater are TPHd, 
TPHg, and MTBE.  No BTEX were detected during the most recent event and in most 
wells, benzene has not been detected for at least several years.  As such, BTEX are not 
primary COCs.  Ethanol was not detected in any of the wells and as mentioned above, 
TOG was not detected in MW-1.  Therefore, these constituents are not COCs in 
groundwater. 
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5.0 PETROLEUM HYDROCARBON SOURCES AND DISTRIBUTION 

5.1 RELEASE SOURCE AND VOLUME  

Based on previous investigations and UST/piping removal confirmation sampling, the 
primary source(s) of the released petroleum hydrocarbons appears to be the former USTs 
and dispensers.  As the site appears to have been occupied by a service station since at 
least 1946, releases from previous generation USTs or site activities may also have 
occurred.  Although the volume of released hydrocarbons is unknown, approximately 
700 cubic yards of impacted soil was excavated and removed.  This remedial action has 
adequately mitigated the release as evidenced by decreasing hydrocarbon concentrations 
in groundwater and lack of dissolved-phase BTEX. 
 
 
5.2 POTENTIAL OFFSITE SOURCES 

There do not appear to be any offsite sources contributing to the impacts at the site.  The 
nearby former Walt’s Auto Tec facility is located in the crossgradient direction. 
 
 
5.3 PETROLEUM HYDROCARBONS IN SOIL 

As described above, only low concentrations of TPHd, TPHg, and BTEX were detected in 
remaining soil.  The maximum concentrations were either detected in the area of the 
former dispenser islands, or in the southwest corner of the site.  The remedial excavations 
ranged from approximately 3 to 15 fbg, and appear to have removed the majority of the 
hydrocarbon source mass soil.  In addition, residual concentrations likely have further 
decreased due to natural attenuation processes as indicated by decreasing concentrations 
in groundwater and lack of dissolved-phase BTEX.  Based on the data, the lateral and 
vertical extent of hydrocarbons in soil has been adequately defined, and no further 
investigation is warranted.  The soil sample analytical results are presented in Table 1 
(samples collected from areas that were later excavated are shaded). 
 
 
5.4 PETROLEUM HYDROCARBONS IN GROUNDWATER 

Groundwater has been monitored since 1991.  Wells MW-2, MW-6, and MW-7 are 
currently sampled semi-annually during the first and third quarters, and wells MW-1 and 
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MW-4 are sampled annually during the first quarter.  Wells MW-3 and MW-5 are no 
longer sampled.  A copy of the first semi-annual 2011 groundwater monitoring report is 
presented in Appendix E. 
 
Based on the monitoring results, the dissolved hydrocarbon plume is generally located in 
the area of the former dispensers (downgradient of the former gasoline UST) as well as 
downgradient beneath Castro Valley Boulevard.  Low concentrations of TPHd also 
remain in groundwater in the area of the former used-oil UST.  The residual 
concentrations are low and have decreased by up to three orders of magnitude below 
historic maximums.  Based on the concentrations in MW-6, the downgradient extent of 
hydrocarbons in groundwater is adequately defined and no further investigation is 
warranted.  Isoconcentration maps of TPHd, TPHg, and MTBE remaining in groundwater 
are presented on Figures 5 through 7, respectively.  The dissolved mass remaining is 
estimated at 0.2 pounds TPHd, 0.004 pounds TPHg, and 0.04 pounds MTBE (Appendix F). 
 
Graphs of TPHd, TPHg, benzene, and/or MTBE concentrations over time in wells MW-1, 
MW-2, and MW-7 are presented in Appendix G.  As shown in the graphs, although 
fluctuations occur, the COC concentrations are low and declining, indicating that the 
plume has reached its maximum extent and is decreasing in size and mass due to natural 
attenuation.  The TPHg concentrations in MW-7 have remained relatively stable over the 
years, but have recently declined to new lows.  A comparison of the historical maximum 
and most recent TPHd, TPHg, benzene, and MTBE concentrations in the wells is 
presented in Table A below. 
 

TABLE A. COMPARISON OF MAXIMUM AND MOST RECENT CONCENTRATIONS IN 
GROUNDWATER 

(concentrations in µg/L)  

TPHd TPHg Benzene MTBEa 

Well 
ID Max 

Conc. 

Most 
Recent 
Conc. 

Max 
Conc. 

 Most 
Recent 
Conc. 

Max 
Conc. 

 Most 
Recent 
Conc. 

Max 
Conc. 

 Most 
Recent 
Conc. 

MW-1 
2,300 

(3-2-00) 
180 

(3-23-11) 
340 

(11-4-91) 
<50 

(3-23-11) 
120 

(11-4-91) 
<0.5 

(3-23-11) 
1 

(3-16-10) 
<0.5 

(3-23-11) 

MW-2 
1,300 

(9-13-96) 
570 

(3-23-11) 
2,400 

(3-20-97) 
<50 

(3-23-11) 
30 

(3-31-98) 
<0.5 

(3-23-11) 
530 

(3-21-06) 
91 

(3-23-11) 

MW-4 
290 

(3-26-07) 
<50 

(3-23-11) 
<50 
(all) 

<50 
(3-23-11) 

<0.5 
(all) 

<0.5 
(3-23-11) 

1 
(6-26-07) 

<0.5 
(3-23-11) 

MW-6 470 
(12-30-92) 

51 
(9-21-10) 

1,700 
(12-30-92) 

<50 
(9-21-10) 

170 
(12-30-92) 

<0.5 
(9-21-10) 

18 
(6-28-04) 

3 
(9-21-10) 

MW-7 
13,000 

(3-21-02) 
360 

(3-23-11) 
3,200 

(3-21-02) 
76 

(3-23-11) 
750 

(9-30-00) 
<0.5 

(3-23-11) 
790 

(9-15-03) 
0.6 

(3-23-11) 
a Only results obtained using EPA Method 8260 reported 

< Indicates constituent was not detected at or above stated laboratory reporting limit 
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6.0 RISK EVALUATION 

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

As described in Section 3.3, the only identified water-supply well within 2,000 feet 
downgradient was a domestic well approximately 1,400 feet south-southwest.  Based on 
this distance and the groundwater monitoring results from well MW-6, it is unlikely this 
well would be impacted by petroleum hydrocarbons from the site.  As the local drinking 
water supply is obtained from EBMUD, it is unlikely this well would be used as a 
drinking water source. 
 
The site is currently an active service station and therefore no sensitive receptors exist at 
the site.  Some residential areas are located further downgradient from the site.  However, 
drinking water is supplied by EBMUD. 
 
Based on this information, there do not appear to be any wells or sensitive receptors that 
would likely be impacted by petroleum hydrocarbons from the site. 
 
 
6.2 POTENTIAL EXPOSURE PATHWAYS 

6.2.1 SOIL 

As the site is generally capped with asphalt or concrete as part of the existing 
development, potential exposure to any residual impacted soil beneath the site by the 
general public is de minimis.  Therefore, the only identified potential exposure pathway 
to any residual impacted soil beneath the site is direct exposure by construction workers 
during trenching or excavating activities. 
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6.2.2 GROUNDWATER 

The extent of hydrocarbons in groundwater appears to be adequately defined, not 
migrating, and no water-supply wells appear likely to be impacted.  Therefore, no 
complete groundwater ingestion pathways exist and none are likely to exist in the 
foreseeable future based on the current municipal water supply.  Based on the depth to 
groundwater, it may be encountered during deeper trenching or excavating activities. 
 
 
6.2.3 SURFACE WATER 

The unnamed creek is located approximately 1,100 feet downgradient.  Based on this 
distance, it is unlikely this creek would be impacted by petroleum hydrocarbons from the 
site.   
 
 
6.2.4 VAPOR INTRUSION 

The site remains an active gas station and remedial excavation was performed to remove 
hydrocarbon source mass soil.  Although impacted groundwater remains beneath the site, 
concentrations are low and the extent appears to be generally away from the site building.  
Benzene is considered the primary risk driver for vapor intrusion as it is a known human 
carcinogen.  No benzene is detected in groundwater indicating limited residual source in 
soil.  Based on this information, potential vapor intrusion is not a significant concern 
under the current land use scenario. 
 
 
6.3 COMPARISON TO ENVIRONMENTAL SCREENING LEVELS 

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

The only complete potential exposure pathway to residual hydrocarbons in soil under the 
current land use scenario is direct exposure by construction workers during trenching or 
excavation activities.  Table B below presents a comparison of the maximum COC 
concentrations detected in remaining soil to the respective ESLs associated with 
construction/trench worker direct exposure concerns.  The results were also compared to 
the ESLs for groundwater protection (soil leaching) at commercial sites where 
groundwater is a current or potential drinking water source. 
 

TABLE B. COMPARISON OF MAXIMUM RESIDUAL SOIL CONCENTRATIONS TO ESLs 
(concentrations in mg/kg) 

Constituent 
Highest Detected 

Concentration Remaining 
in  Soil 

ESL for Construction/Trench 
Worker Exposure1 

ESL for 
Groundwater 
Protection2 

TPHd 
150 

(TE; 5 fbg; 9/18/90) 
4,200 83 

TPHg  
430 

(SB-7; 13 fbg; 7/29/03) 
4,200 83 

Benzene  
0.24 

(TNW; 3 fbg; 9/11/90) 
12 0.044 

Toluene  
0.26 

(MW-6; 5 fbg; 9/25/92) 
650 2.9 

Ethylbenzene  
0.52 

(PITNC; 9 fbg; 9/11/90) 
210 3.3 

Xylenes  
2 

(PITNC; 9 fbg; 9/11/90) 
420 2.3 

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

2. ESLs from Table A-2, Shallow Soil Screening Levels, Commercial/Industrial Land Use, Groundwater is a 
current or potential source of drinking water, in Screening for Environmental Concerns at Sites with 
Contaminated Soil and Groundwater, RWQCB-May 2008 

 
As shown above, the maximum detected COC concentrations in soil are well below the 
respective ESLs for construction/trench worker exposure.  The TPHd, TPHg, and benzene 
concentrations exceed the ESLs associated with groundwater protection; however, 
concentrations in groundwater are declining and therefore any residual impacted soil 
does not appear to be acting as a significant continuing source of hydrocarbons that 
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would reverse overall improving trends.  In addition, as the majority of these samples 
were collected in 1990, concentrations have likely decreased due to natural attenuation.  
Therefore, the residual hydrocarbons in soil do not appear to pose a significant threat to 
human health or the environment.   
 
 
6.3.2 GROUNDWATER 

As described above, there were no identified complete groundwater ingestion pathways.  
However, the most recent COC concentrations detected in groundwater were compared 
to the ESLs at sites where groundwater is a current or potential source of drinking water.  
The comparison is presented in Table C below. 
 

TABLE C. COMPARISON OF MOST RECENT MAXIMUM GROUNDWATER  
CONCENTRATIONS TO ESLs 

(concentrations in ug/L) 

Constituent 
Highest Detected Concentration 

Remaining in Groundwater Groundwater ESL1 

TPHd  570 100 

TPHg  76 100 
MTBE 91 5 

1.  ESLs from Table C, ESLs for Deep Soils, groundwater is a current or potential source of drinking water  
in Screening for Environmental Concerns at Sites with Contaminated Soil and Groundwater,  
RWQCB-May 2008 

 
The maximum detected TPHd and MTBE concentrations in groundwater exceeded the 
respective ESLs.  However, the source has been removed, the plume is stable, and 
concentrations are decreasing.  Although groundwater could be encountered during 
deeper trenching or excavation activities, the potential risk to construction workers is low 
based on the remaining concentrations.  Additionally, as the site in an active gas station, 
workers would be required to have the appropriate health and safety training.  Therefore, 
the residual petroleum hydrocarbons in groundwater do not appear to pose a significant 
threat to human health or the environment. 
 
Trend analysis was performed to estimate when the TPHd and/or MTBE concentrations 
in those wells with residual concentrations over ESLs would reach the respective ESLs 
(Appendix G).  As shown in Table D below, TPHd and MTBE are expected to reach the 
ESLs by 2050 at the latest, which is a reasonable amount of time given the municipal 
water supply. 
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TABLE D 
SUMMARY OF DEGRADATION CALCULATIONS 

Well COC 
Peak Concentration  

(g/L) 
ESL 

Current 
Concentration  

(g/L) 

Estimated 
Date to 
Reach  
ESL 

MW-1 TPHd 2,300 100 180 Nov 2014 
MW-2 TPHd 1,300 100 570 Jun 2011 

 MTBE 20,000 5 91 Dec 2015 
MW-7 TPHd 13,000 100 360 Oct 2050 

 
 
6.3.3 SOIL VAPOR 

The most recent COC concentrations in groundwater were compared to the groundwater 
ESLs for evaluation of potential vapor intrusion concerns at residential sites (most 
conservative).  However, the only remaining COC that has a corresponding ESL is MTBE 
(ESL of 24,000 micrograms per liter [µg/L]), and the highest remaining concentration 
(91 µg/L) is well below the ESL and thus does not pose a significant threat to human 
health. 
 
 

7.0 LOW-RISK GROUNDWATER CRITERIA 

The site appears to meet the RWQCB criteria for classification as a low-risk groundwater 
case.  As described in the January 5, 1996 memorandum, 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. 

 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. 
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7.1 THE LEAK HAS BEEN STOPPED AND ONGOING SOURCES,  
INCLUDING LNAPL, HAVE BEEN REMOVED OR REMEDIATED 

All original potential sources of the petroleum hydrocarbon release(s) (former used-oil 
and gasoline USTs, dispensers, and product piping) were removed in 1990.  The site is 
currently an active station with three USTs.  The remedial excavation appears to have 
removed the majority of the hydrocarbon mass from the original source areas.  Based on 
the decreasing concentrations in groundwater, any residual impacted soil is not acting as 
a continuing source of hydrocarbons to groundwater that would reverse these trends.  
LNAPL has not been observed in any of the wells.  Based on this information, the leak has 
been stopped and ongoing sources have been removed. 
 
 
7.2 THE SITE HAS BEEN ADEQUATELY CHARACTERIZED 

Soil sample analytical results indicate that the lateral and vertical extent of impacted soil 
has been adequately defined.  Groundwater monitoring has been performed since 1991.  
The plume appears to be stable and the extent appears adequately defined.  
Concentrations are expected to continue to decrease over time due to natural attenuation. 
 
Although soil vapor sampling has not been performed, potential vapor intrusion does not 
appear to be a significant concern at the site based on the remaining concentrations in soil 
and groundwater, the lack of benzene in groundwater, and the current land use scenario, 
and therefore it is not needed to make a case closure evaluation.  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. 
 
 
7.3 THE DISSOLVED HYDROCARBON PLUME IS STABLE,  

DECREASING, AND NOT MIGRATING 

Based on the monitoring results, the plume appears stable, shrinking, and not migrating.  
Natural attenuation is expected to continue to reduce the remaining concentrations to 
background levels.  The remaining TPHd and MTBE concentrations in groundwater are 
estimated to reach the ESLs by 2050 and 2015, respectively. 
 
 



 

 
  
 

611633 (9) 13 CONESTOGA-ROVERS & ASSOCIATES 

7.4 NO WATER WELLS, DEEPER DRINKING  
WATER AQUIFERS, SURFACE WATER, OR OTHER  
SENSITIVE RECEPTORS ARE LIKELY TO BE IMPACTED 

No water wells, surface water, or other sensitive receptors were identified that are likely 
to be impacted by petroleum hydrocarbons from the site. 
 
 
7.5 THE SITE PRESENTS NO SIGNIFICANT RISK 

TO HUMAN HEALTH OR THE ENVIRONMENT 

The site is capped with asphalt or concrete over most of the surface area, thus potential 
exposure to any residual impacted soil by the general public is precluded.  The maximum 
residual detected concentrations in soil slightly exceeded the ESLs associated with 
groundwater protection; however, concentrations in groundwater are decreasing 
indicating the lack of a continuing source.  Although impacted groundwater remains 
beneath the site, the residual concentrations are low, the plume appears stable and limited 
in extent, and no sensitive receptors appear likely to be impacted.  Natural attenuation is 
expected to continue to decrease concentrations to background levels.  Potential vapor 
intrusion is not a significant concern given the remaining concentrations and the current 
land use scenario.  If site redevelopment occurs, any residual hydrocarbons and potential 
vapor intrusion can be addressed at that time, if warranted.  Based on this information, 
the site does not pose a significant risk to human health or the environment under the 
current land use scenario. 
 
 

8.0 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.  The extent of hydrocarbons in soil and 
groundwater has been adequately defined and no further work is warranted.  The 
dissolved hydrocarbon plume is decreasing in size and mass and concentrations are 
expected to reach ESLs by 2050 at the latest.  The residual petroleum hydrocarbons in soil 
and groundwater do not pose a significant threat to human health or the environment 
under the current land use scenario.  The site is expected to remain a gas station for the 
foreseeable future.  Any residual hydrocarbons can be addressed in the future if and 
when the site is no longer used as a service station and the existing tanks and piping are 
removed.  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 9-6991

2920 CASTRO VALLEY BOULEVARD
CASTRO VALLEY, CALIFORNIA

Page 1 of 3

Used-Oil UST Removal and Over-Excavation 
WOM 11 9/11/90 2,000 -- 15 0.07 <0.005 0.01 0.05 -- NDa -- -- -- -- -- -- --
AW 8 9/11/90 830 -- -- -- -- -- -- -- -- ND -- -- -- -- -- --
AE 8 9/11/90 1,400 -- -- -- -- -- -- -- -- ND -- -- -- -- -- --

WOW15 15 9/18/90 780 <10 26 ND ND ND ND -- ND -- -- -- -- -- -- --
WOE15 15 9/18/90 160 <10 <10 ND ND ND ND -- ND -- -- -- -- -- -- --
WOM15 15 9/18/90 480 <10 13 ND ND ND ND -- ND -- -- -- -- -- -- --

A-1 12 9/20/90 710 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
2A 12 9/20/90 1,500 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
3A 12 9/20/90 510 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
6A 12 9/20/90 3,200 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
4A 12 9/20/90 39 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
5A 12 9/20/90 68 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

PH1-6 6 9/20/90 42 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
PH1-10 10 9/20/90 480 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
PH2-6 6 9/20/90 58 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

PH2-10 10 9/20/90 38 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
PH3-6 6 9/20/90 22 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

PH3-10 10 9/20/90 35 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
E-1-10 10 9/20/90 12 ND -- ND ND ND ND -- -- -- -- -- -- -- -- --
E-2-10 10 9/20/90 11 ND -- ND ND ND ND -- -- -- -- -- -- -- -- --
E-3-2 2 9/20/90 <10 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
E-3-1 1 9/20/90 <10 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

E-3-1-10 10 9/21/90 14 ND -- ND ND ND ND -- -- -- -- -- -- -- -- --
E-3-2-10 10 9/21/90 12 ND -- ND ND ND ND -- -- -- -- -- -- -- -- --
E-4-10 10 9/20/90 11 ND -- ND ND ND ND -- -- -- -- -- -- -- -- --
E-5-10 10 9/20/90 <10 ND -- ND ND ND ND -- -- -- -- -- -- -- -- --
E-6-10 10 9/20/90 <10 ND -- ND ND ND ND -- -- -- -- -- -- -- -- --

Gasoline UST Excavation
PITW 11 9/11/90 -- -- <1 <0.005 <0.005 <0.005 <0.015 -- -- -- -- -- -- -- -- --

PITNC 9 9/11/90 -- -- 63 0.05 0.01 0.52 2 -- -- -- -- -- -- -- -- --
PITE 11 9/11/90 -- -- 1 <0.005 <0.005 <0.005 <0.015 -- -- -- -- -- -- -- -- --

Product Line Removal and Over-Excavation
TNW 3 9/11/90 -- -- 5 0.24 <0.005 0.09 0.24 -- -- -- -- -- -- -- -- --
TNE 3 9/11/90 -- <10 -- -- -- -- -- -- -- -- -- -- -- -- -- --
TSW 3 9/11/90 -- -- 52 0.16 <0.005 0.57 0.53 -- -- -- -- -- -- -- -- --
TSE 3 9/11/90 -- 1,000 -- -- -- -- -- -- -- -- -- -- -- -- -- --

TPHd TPHg DIPE ETBEBenzene EDBTBAHVOCs TAME 1,2-DCA

Concentrations reported in milligrams per kilogram (mg/kg)

TOG VOCs
Boring/ 

Sample ID
Sample 

Depth (fbg)
Sample 

Date
MTBEXylenesEthylbenzeneToluene
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TABLE 1

SOIL SAMPLE ANALYTICAL RESULTS
CHEVRON STATION 9-6991

2920 CASTRO VALLEY BOULEVARD
CASTRO VALLEY, CALIFORNIA

Page 2 of 3

TPHd TPHg DIPE ETBEBenzene EDBTBAHVOCs TAME 1,2-DCA

Concentrations reported in milligrams per kilogram (mg/kg)

TOG VOCs
Boring/ 

Sample ID
Sample 

Depth (fbg)
Sample 

Date
MTBEXylenesEthylbenzeneToluene

TE 5 9/18/90 -- 150 -- 0.01 0.01 0.01 0.02 -- -- -- -- -- -- -- -- --
TW 5 9/18/90 -- -- 21 0.1 0.01 0.02 0.1 -- -- -- -- -- -- -- -- --

PT-N-7 7 9/20/90 -- 140 <1 <0.005 <0.005 <0.005 <0.015 -- -- -- -- -- -- -- -- --
PT-S-7 7 9/20/90 -- 58 <1 <0.005 <0.005 <0.005 <0.015 -- -- -- -- -- -- -- -- --

PT-S-1-7 7 9/20/90 16 ND <1 <0.005 <0.005 <0.005 <0.015 -- -- -- -- -- -- -- -- --
PT-S-2-7 7 9/20/90 41 ND <1 <0.005 <0.005 <0.005 <0.015 -- -- -- -- -- -- -- -- --

PT1 Unk 9/20/90 190 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
PT2 Unk 9/20/90 290 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

PTS WALL Unk 9/20/90 380 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
PTN WALL Unk 9/20/90 33 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Exploratory and Monitoring Well Borings
MW-1A 9 9/23/91 <50 -- <1 <0.005 <0.005 <0.005 <0.005 -- -- -- -- -- -- -- -- --

MW-2A 5 9/23/91 -- -- <1 <0.005 0.005 0.006 0.014 -- -- -- -- -- -- -- -- --
MW-2B 10 9/23/91 -- -- <1 <0.005 <0.005 <0.005 <0.005 -- -- -- -- -- -- -- -- --

MW-3A 6 9/30/91 -- -- <1 <0.005 <0.005 <0.005 <0.005 -- -- -- -- -- -- -- -- --
MW-3C 10 9/30/91 -- -- <1 <0.005 <0.005 <0.005 <0.005 -- -- -- -- -- -- -- -- --

MW-4 5 9/25/92 -- <1 <1 <0.005 0.03 <0.005 <0.005 -- -- -- -- -- -- -- -- --
10 9/25/92 -- <1 <1 <0.005 0.042 <0.005 <0.005 -- -- -- -- -- -- -- -- --
20 9/25/92 -- <1 <1 <0.005 0.03 <0.005 <0.005 -- -- -- -- -- -- -- -- --

MW-5 5 9/25/92 -- <1 <1 <0.005 0.052 <0.005 <0.005 -- -- -- -- -- -- -- -- --
10 9/25/92 -- <1 <1 <0.005 0.067 <0.005 <0.005 -- -- -- -- -- -- -- -- --

MW-6 5 9/25/92 -- 5 <1 <0.005 0.26 <0.005 0.011 -- -- -- -- -- -- -- -- --
10 9/25/92 -- <1 <1 <0.005 0.021 <0.005 0.008 -- -- -- -- -- -- -- -- --

MW-7 5.5 8/30/95 -- -- <1.0 <0.005 <0.005 <0.005 <0.015 -- -- -- -- -- -- -- -- --
12 8/30/95 -- -- 3.7 <0.005 0.009 0.006 <0.015 -- -- -- -- -- -- -- -- --
21 8/30/95 -- -- <1.0 <0.005 <0.005 <0.005 <0.015 -- -- -- -- -- -- -- -- --

SB-1 5 3/6/02 -- <10 <1.0 <0.0050 <0.0050 <0.0050 <0.015 <0.050 -- -- -- -- -- -- -- --
10 3/6/02 -- <10 <1.0 <0.0050 <0.0050 <0.0050 <0.015 <0.050 -- -- -- -- -- -- -- --

SB-2 5.5 3/6/02 -- <10 <1.0 <0.0050 <0.0050 <0.0050 <0.015 <0.050 -- -- -- -- -- -- -- --
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TABLE 1

SOIL SAMPLE ANALYTICAL RESULTS
CHEVRON STATION 9-6991

2920 CASTRO VALLEY BOULEVARD
CASTRO VALLEY, CALIFORNIA

Page 3 of 3

TPHd TPHg DIPE ETBEBenzene EDBTBAHVOCs TAME 1,2-DCA

Concentrations reported in milligrams per kilogram (mg/kg)

TOG VOCs
Boring/ 

Sample ID
Sample 

Depth (fbg)
Sample 

Date
MTBEXylenesEthylbenzeneToluene

SB-3 5.5 3/6/02 -- <10 <1.0 <0.0050 <0.0050 <0.0050 <0.015 <0.050 -- -- -- -- -- -- -- --
 

SB-5 5 3/6/02 -- <10 1.1 <0.0050 <0.0050 <0.0050 <0.015 <0.050 -- -- -- -- -- -- -- --
10 3/6/02 -- 53 250 <0.05 <0.20 <0.50 0.99 <0.50 -- -- -- -- -- -- -- --

SB-6 5 3/6/02 -- <10 <1.0 <0.0050 <0.0050 <0.0050 <0.015 <0.050 -- -- -- -- -- -- -- --

SB-7 8 7/29/03 -- 36 25 <0.001 <0.001 <0.001 <0.001 <0.001 -- -- <0.001 <0.001 <0.001 <0.02 <0.001 <0.001
11.5 7/29/03 -- 110 180 <0.001 <0.001 0.018 0.001 <0.001 -- -- <0.001 <0.001 <0.001 <0.02 <0.001 <0.001
13 7/29/03 -- 60 430 <0.005 <0.005 0.044 0.005 <0.005 -- -- <0.005 <0.005 <0.005 <0.098 <0.005 <0.005

15.5 7/29/03 -- <10 <1.0 <0.001 <0.001 <0.001 <0.001 <0.001 -- -- <0.001 <0.001 <0.001 <0.02 <0.001 <0.001
17 7/29/03 -- <10 <1.0 <0.001 <0.001 <0.001 <0.001 <0.001 -- -- <0.001 <0.001 <0.001 <0.02 <0.001 <0.001

19.5 7/29/03 -- <10 <1.0 <0.001 <0.001 <0.001 <0.001 0.001 -- -- <0.001 <0.001 <0.001 <0.02 <0.001 <0.001

Abbreviations/Notes:
fbg = feet below grade
TOG = Total oil and grease
TPHd/TPHg = Total petroleum hydrocarbons as diesel and gasoline, respectively
MTBE = Methyl tertiary butyl ether

VOCs = Volatile organic compounds
HVOCs = Halogenated volatile organic compounds
DIPE = Di-isopropyl ether
ETBE = Ethyl tertiary butyl ether
TAME = Tertiary amyl methyl ether
TBA = Tertiary butyl alcohol
1,2-DCA = 1,2-dichloroethane 
EDB = 1,2-dibromoethane 
<x = Not detected at or above stated laboratory reporting limit
-- = Not analyzed
ND = Not detected; reporting limits vary or are unknown
a = Not detected except BTEX and 1,2-Dichlorobenzene (0.0078 mg/kg)
Unk = Sample depth unknown  
Note: Shaded samples were collected from soil that was later excavated
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TABLE 2

GROUNDWATER SAMPLE ANALYTICAL RESULTS
CHEVRON STATION 9-6991

2920 CASTRO VALLEY BOULEVARD
CASTRO VALLEY, CALIFORNIA

Page 1 of 1

Gasoline UST Excavation 
PITWTR1 9/11/90 -- 51,000 5,800 9,600 960 13,000 -- -- -- -- --
PITWTR2 9/11/90 -- 54,000 6,200 10,000 1,100 14,000 -- -- -- -- --

Used-Oil UST Excavation
WOWAT1 9/18/90 -- 1,400 -- -- -- -- -- -- -- -- --
WOWAT2 9/18/90 -- 510 -- -- -- -- -- -- -- -- --

Exploratory Borings
SB1 3/6/02 <200 <50 <0.50 <0.50 <0.50 <1.5 <0.5 <5.0 <0.5 <0.5 <0.5
SB2 3/6/02 200 <50 <0.50 <0.50 <0.50 <1.5 <0.5 <5.0 <0.5 <0.5 <0.5
SB3 3/6/02 960 990 0.59 0.7 1.4 <1.5 8 <5.0 <0.5 <0.5 <0.5
SB6 3/6/02 <200 <50 <0.50 <0.50 <0.50 <1.5 <0.5 <5.0 <0.5 <0.5 <0.5
SB7 7/29/03 <50 <50 <0.50 <0.50 <0.50 <0.50 0.9 <5.0 <0.5 <0.5 <0.5

Abbreviations/Notes:

TPHd/TPHg = Total petroleum hydrocarbons as diesel and gasoline, respectively
MTBE = Methyl tertiary butyl ether
TBA = Tertiary butyl alcohol
ETBE = Ethyl tertiary butyl ether
DIPE = Di-isopropyl ether
TAME = Tertiary amyl methyl ether
-- = Not analyzed
<x = Not detected at or above stated laboratory reporting limit

TolueneBenzeneTPHgTPHd

Concentrations reported in micrograms per liter (ug/L)

Boring/ 
Sample ID

Sample  
Date

TAMEDIPEETBETBAMTBEXylenesEthylbenzene
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APPENDIX A 
 

SUMMARY OF ENVIRONMENTAL INVESTIGATION AND REMEDIATION



 

 

SUMMARY OF ENVIRONMENTAL INVESTIGATION AND REMEDIATION 
CHEVRON STATION 9-6991 

2920 CASTRO VALLEY BLVD, CASTRO VALLEY, CA 
 
1983 Underground Storage Tank (UST) Replacement  
According to Chevron records, all USTs were replaced in 1983, and the storage and sale of 
diesel fuel was discontinued.  No other information is available. 
 
September 1990 UST Removal/Station Remodel   
Groundwater Technology, Inc. (GTI) observed the removal of a 1,000-gallon used-oil UST and a 
6,000-gallon unleaded gasoline UST.  Three 10,000-gallon fuel USTs were left in place, but the 
product piping was replaced.  Soil samples collected at 9 or 11 feet below grade (fbg) beneath 
the gasoline UST contained maximums of only 63 milligrams per kilogram (mg/kg) total 
petroleum hydrocarbons as gasoline (TPHg) and 0.05 mg/kg benzene (one sample).  Two 
groundwater samples collected from the excavation contained up to 54,000 micrograms per liter 
(µg/L) TPHg and 6,200 µg/L benzene. 
 
Based on confirmation sample results beneath the used-oil UST at 8 fbg and 11 fbg, the 
excavation was deepened to 15 fbg.  Soil samples collected from the excavation bottom 
contained up to 780 mg/kg total oil and grease (TOG) and 26 mg/kg TPHg, but no benzene.  
Two groundwater samples collected from the excavation contained up to 1,400 µg/L TPHg.  
The excavation was subsequently extended laterally until petroleum hydrocarbon 
concentrations in soil were near or below detection limits.  The final confirmation soil samples 
contained a maximum of only 14 mg/kg TOG.  The approximate final dimensions of the 
excavation were 40 feet by 16 feet by 15 feet deep. 
 
Soil samples collected at 3 fbg beneath the product piping contained up to 1,000 mg/kg TPH as 
diesel (TPHd), 52 mg/kg TPHg, and 0.24 mg/kg benzene.  The southern product line trench 
was deepened to 7 fbg; soil samples collected from the sidewalls contained up to 140 mg/kg 
TPHd, but no TPHg or benzene.  Excavation could not continue to the south due to the 
sidewalk; the approximate final dimensions were 10 feet by 4 feet by 7 feet deep.   
 
Approximately 700 cubic yards of source mass soil with the highest hydrocarbon concentrations 
was removed and disposed offsite, and the excavations were backfilled with clean imported 
material.  Details were presented in GTI’s December 1990 Summary Tank Excavation Report. 
 
September 1991 Well Installations  
GTI installed wells MW-1, MW-2, and MW-3 (¾-inch diameter).  No TOG, TPHg, or benzene 
were detected in soil.  Details were presented in GTI’s November 11, 1991 Well Installation 
Report.   
 
September and October 1992 Well Installations  
GTI installed onsite well MW-4 and offsite wells MW-5 and MW-6.  One soil sample contained 5 
mg/kg TPHd.  No TPHg or benzene were detected in soil.  Details were presented in GTI’s 
December 11, 1992 Environmental Assessment Report. 
 
March 1993 Offsite Source Investigation  
GTI performed a site reconnaissance, reviewed files at the Regional Water Quality Control 



 

 

Board (RWQCB) and ACEH, and reviewed Castro Valley Sanitary District maps to identify 
potential sources of the hydrocarbons detected in groundwater in MW-6.  A former service 
station at 2896 Castro Valley Boulevard to the west of the site was identified as a possible 
source, as was an underground utility adjacent to MW-6.  Further details were presented in 
Weiss Associates’ December 20, 1994 Comprehensive Site Evaluation and Proposed Future Action 
Plan. 
 
August 1995 Well Installation  
Gettler-Ryan Inc. (G-R) installed well MW-7.  The highest TPHg concentration detected in soil 
was only 3.7 mg/kg; no benzene was detected.  Details were presented in G-R’s October 27, 
1995 Well Installation Report. 
 
March 2002 Subsurface Investigation   
Delta Environmental Consultants, Inc. (Delta) advanced exploratory borings SB-1 through SB-6 
in the vicinity of nearby utility trenches to further evaluate the extent of hydrocarbons in 
groundwater and to evaluate if the trenches were potentially acting as preferential pathways for 
hydrocarbon migration.  Soil samples collected from each boring except SB-4 (refusal at 3.5 fbg) 
contained up to 53 mg/kg TPHd and 250 mg/kg TPHg; no benzene or methyl tertiary butyl 
ether (MTBE) were detected.  Groundwater samples collected from borings SB-1, SB-2, SB-3, 
and SB-6 contained up to 960 µg/L TPHd, 990 µg/L TPHg, 0.59 µg/L benzene, and 8 µg/L 
MTBE.  The groundwater sample collected from SB-5 was not analyzed due to the reported 
presence of light non-aqueous phase liquid (LNAPL).  However, on the boring log for SB-5 only 
a sheen was indicated.  Further details were presented in Delta’s April 29, 2002 Soil Boring and 
Utility Trench Investigation Report. 
 
July 2003 Subsurface Investigation   
Cambria Environmental Technology, Inc. (Cambria [now CRA]) advanced exploratory boring 
SB-7 to further evaluate the reported LNAPL in previous boring SB-5.  Soil samples collected 
from the boring at 8, 11.5, 13, 15.5, 17, and 19.5 fbg contained up to 110 mg/kg TPHd, 430 
mg/kg TPHg, and 0.001 mg/kg MTBE (one sample), but no benzene.  A grab-groundwater 
sample collected from the boring contained 0.9 µg/L MTBE, but no TPHd, TPHg or benzene 
were detected.  Based on the results, it was concluded that the previously reported LNAPL in 
SB-5 was erroneous.  Further details were presented in Cambria’s September 16, 2003 Site 
Assessment/Summary. 
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PREVIOUS EXCAVATION SITE PLANS 
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APPENDIX C 
 

HISTORICAL BORING LOGS 
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APPENDIX D 
 

WELL SURVEY INFORMATION 



WELL SURVEY RESULTS
CHEVRON STATION 9-6991

2920 CASTRO VALLEY BOULEVARD
CASTRO VALLEY, CALIFORNIA

Page 1 of 1

Well No./ Well Owner Total Well Date Distance/Direction from Well Use
Figure ID Street City Depth (ft) Installed Site (ft) (approx)

1 Private 20036 Anita Avenue Castro Valley 51 2/19/1953 1,400 N Domestic

2
Eden Township 

Hospital

Lake Chabot Road 
1,000' south of 

Williams Castro Valley 150 9/30/1953 2,000 NW Test well

3
Eden Township 

Hospital
Eden Township 

Hospital Castro Valley 250 9/9/1952 2,000 NW Domestic

4
Eden Township 

Hospital
Eden Township 

Hospital Castro Valley 60 7/11/1952 2,000 NW Cooling system return

5 Sam Wallace Tyee Court Castro Valley 52 7/3/1953 1,400 S-SW Domestic

Well Address 
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APPENDIX E 
 

FIRST SEMI-ANNUAL 2011 GROUNDWATER MONITORING REPORT 
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APPENDIX F 
 

MASS CALCULATIONS 



ESTIMATED TPHd MASS REMAINING IN GROUNDWATER
CHEVRON SERVICE STATION 9-6991
2920 CASTRO VALLEY BOULEVARD

CASTRO VALLEY, CALIFORNIA

Page 1  of 1

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

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

10.0 236 2,360 0.4 7,061 140 0.008 0.001
10.0 2,975 29,750 0.4 89,012 283 0.210 0.028

Total Estimated Residual TPHd: 0.218 0.030

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 TPHd Mass = GW volume (gals) x 3.785 (l/gal) x Concentration (ug/l) x 2.205 lb/kg / 1,000,000,000 (ug/kg)

Total Dissolved TPHd Volume = Mass (lb) / 7.39 (lbs/gal) 

Approximate density TPHd (diesel) = 7.39 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 TPHg MASS REMAINING IN GROUNDWATER
CHEVRON SERVICE STATION 9-6991
2920 CASTRO VALLEY BOULEVARD

CASTRO VALLEY, 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) (lb) (gallons)

10.0 240 2,400 0.4 7,181 63 0.004 0.001

Total Estimated Residual TPHg: 0.004 0.001

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 = GW volume (gals) x 3.785 (l/gal) x Concentration (ug/l) x 2.205 lb/kg / 1,000,000,000 (ug/kg)

Total Dissolved TPHg Volume = Mass (lb) / 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 SERVICE STATION 9-6991
2920 CASTRO VALLEY BOULEVARD

CASTRO VALLEY, 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) (lb) (gallons)

10.0 3,421 34,210 0.4 102,356 27.5 0.023 0.004
10.0 939 9,390 0.4 28,095 70.5 0.01653 0.003

Total Estimated Residual MTBE: 0.040 0.006

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) x 2.205 lb/kg / 1,000,000,000 (ug/kg)
Total Dissolved MTBE Volume = Mass (lb) / 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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APPENDIX G 
 

CONCENTRATION VERSUS TIME AND TREND GRAPHS AND  
DEGRADATION CALCULATIONS 



CHEVRON SERVICE STATION 9-6991
2920 CASTRO VALLEY BOULEVARD
CASTRO VALLEY, CALIFORNIA
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PREDICTED TIME TO REACH TPHd ESL IN MW-1
CHEVRON STATION 9-6991

2920 CASTRO VALLEY BOULEVARD
CASTRO VALLEY, 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 

Diesel (TPHd) 
Given

ESL: y 100
Constant: b 3.39E+10
Constant: a -4.68E-04

Starting date for current trend: 3/2/2000

Calculate

Attenuation Half Life (years): ( -ln(2)/a)/365.25 4.05

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

Chart Title

y = 3E+10e-0.0005x
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MW-1: TPHd CONCENTRATION vs. TIME
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CHEVRON SERVICE STATION 9-6991
2920 CASTRO VALLEY BOULEVARD
CASTRO VALLEY, CALIFORNIA
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PREDICTED TIME TO REACH TPHd AND MTBE ESLs IN MW-2
CHEVRON STATION 9-6991

2920 CASTRO VALLEY BOULEVARD
CASTRO VALLEY, 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
Total Petroleum 

Hydrocarbons as Diesel 
(TPHd) 

Given
ESL: y 5 100

Constant: b 1.73E+17 4407.033162

Constant: a -8.99E-04 -9.30E-05

Starting date for current trend: 9/13/1996 9/13/1996

Calculate

Attenuation Half Life (years): ( -ln(2)/a)/365.25 2.11 20.41

Estimated Date to Reach ESL: (x = ln(y/b) / a) Dec 2015 Jun 2011

MTBE:  y = 2E+17e-0.0009x
TPHd:  y = 4407e-9E-05x
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CHEVRON SERVICE STATION 9-6991
2920 CASTRO VALLEY BOULEVARD
CASTRO VALLEY, CALIFORNIA
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PREDICTED TIME TO REACH TPHd ESL IN MW-7
CHEVRON STATION 9-6991

2920 CASTRO VALLEY BOULEVARD
CASTRO VALLEY, 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 

Diesel (TPHd) 
Given

ESL: y 100

Constant: b 6.78E+06

Constant: a -2.02E-04

Starting date for current trend: 3/21/2002

Calculate

Attenuation Half Life (years): ( -ln(2)/a)/365.25 9.40

Estimated Date to Reach ESL: (x = ln(y/b) / a) Oct 2050

Chart Title

y = 7E+06e-0.0002x
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MW-7: TPHd CONCENTRATION vs. TIME
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