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Sincerely, 
 

 
 
Stacie H. Frerichs 
Project Manager 
 
 
Enclosure: Report 
 
 



W o r l d w i d e  E n g i n e e r i n g ,  E n v i r o n m e n t a l ,  C o n s t r u c t i o n ,  a n d  I T  S e r v i c e s  

 
 
 
 
 
 

CASE CLOSURE REQUEST 
 
 
 
Former Chevron Service Station 9-0517 
3900 Piedmont Avenue 
Oakland, California 
LOP Case No. RO0000138 
 

 

Prepared for:  
Mr. Mark Detterman, PG, CEG 
Alameda County Environmental Health 
1131 Harbor Bay Parkway, Suite 250 
Alameda, California 94502-6577 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 

OCTOBER 12, 2010 
REF. NO. 611995 (8) 
This report is printed on recycled paper. 

Prepared by: 
Conestoga-Rovers 
& Associates 
 
10969 Trade Center Drive, #107 
Rancho Cordova, California 
U.S.A.  95670 

Office: (916) 889-8900 
Fax: (916) 889-8999 

web:  http:\\www.CRAworld.com 

http://www.craworld.com/�
http://www.craworld.com/


W o r l d w i d e  E n g i n e e r i n g ,  E n v i r o n m e n t a l ,  C o n s t r u c t i o n ,  a n d  I T  S e r v i c e s  

 
 
 
 
 
 

CASE CLOSURE REQUEST  
 
 
Former Chevron Service Station 9-0517 
3900 Piedmont Avenue 
Oakland, California 
LOP Case No. RO0000138 
 
 

 

 

 

 for 

____________________________________ 

Christopher J. Benedict 
  

 

  

____________________________________ 

James P. Kiernan P.E.   
 
 
 
 
 
 
 
 
 

OCTOBER 12, 2010 
REF. NO. 611995 (8) 
This report is printed on recycled paper. 

Prepared by: 
Conestoga-Rovers 
& Associates 
 
10969 Trade Center Drive, #107 
Rancho Cordova, California 
U.S.A.  95670 

Office: (916) 889-8900 
Fax: (916) 889-8999 

web:  http:\\www.CRAworld.com 

http://www.craworld.com/�
http://www.craworld.com/


  
 

312264 (1)  CONESTOGA-ROVERS & ASSOCIATES 
 

TABLE OF CONTENTS 
 
 Page 

1.0 INTRODUCTION ...................................................................................................................1 

2.0 SITE DESCRIPTION AND BACKGROUND......................................................................1 

3.0 SITE GEOLOGY AND HYDROGEOLOGY........................................................................2 

4.0 RELEASE INFORMATION ...................................................................................................2 

5.0 PETROLEUM HYDROCARBONS IN SOIL........................................................................3 

6.0 PETROLEUM HYDROCARBONS IN GROUNDWATER................................................4 

7.0 SWRCB LOW-RISK CRITERIA.............................................................................................7 

8.0 CONCLUSIONS AND RECOMMENDATIONS ...............................................................8 
 



  
 

312264 (1)  CONESTOGA-ROVERS & ASSOCIATES 
 

LIST OF FIGURES 
(Following Text) 

 
 
FIGURE 1 VICINITY MAP 
 
FIGURE 2 SITE PLAN 
 
FIGURE 3 EXTENDED SITE PLAN 
 
FIGURE 4 TPHG ISOCONCENTRATION MAP – AUGUST 11, 2010 
 
FIGURE 5 BENZENE ISOCONCENTRATION MAP – AUGUST 11, 2010 
 
 
 

LIST OF TABLES 
(Following Text) 

 
 
TABLE 1 SOIL SAMPLE ANALYTICAL RESULTS 
 
TABLE 2 GROUNDWATER SAMPLE ANALYTICAL RESULTS   
 
 
 

LIST OF APPENDICES 
 
 
APPENDIX A SUMMARY OF ENVIRONMENTAL INVESTIGATION AND 

REMEDIATION 
 
APPENDIX B HISTORICAL BORING LOGS 
 
APPENDIX C SECOND SEMI-ANNUAL 2010 GROUNDWATER MONITORING 

REPORT 
 
APPENDIX D DEGRADATION CALCULATIONS 
 
APPENDIX E MASS CALCULATIONS 
 



 

 
  
 

611995 (8) 1 CONESTOGA-ROVERS & ASSOCIATES 

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 9-0517 located at 3900 Piedmont Avenue in Oakland, California.  Based on our 
review of the site background and conditions, this site meets the State Water Resources 
Control Board (SWRCB) criteria for closure as a low-risk fuel site; as recommended by the 
UST Cleanup Program Task Force in their January 13, 2010 report to the SWRCB per 
Resolution 2009-0042.  Presented below are the site description and background, site 
conditions and discussion of remaining impacts, and our rationale for closure based on 
the low-risk criteria. 
 
 

2.0 SITE DESCRIPTION AND BACKGROUND 

The site is located on the eastern corner of the intersection of Piedmont Avenue and 
Montell Street (Figure 1), and is currently developed with a one-story commercial/office 
structure and associated parking areas occupied by Prudential California Realty 
(Figure 2).  Land use in the site vicinity is mixed commercial and residential.  The site is 
bounded by Piedmont Avenue to the northwest, Montell Street to the southwest, an 
apartment building to the southeast and a restaurant to the northeast. 
 
The site was occupied by a Chevron service station from at least 1940 until 1978.  Based on 
a facility site plan dated 1940, station facilities at this time consisted of a lubrication 
building in the eastern corner of the site, two dispenser islands in the western portion of 
the site along Piedmont Avenue, and a small station building adjacent to the dispensers.  
A used-oil sump was identified adjacent to the northern corner of the lubrication 
building.  Three underground storage tanks (USTs) were shown on the southwest side of 
the site along Montell Avenue: a 928-gallon “Supreme” UST, a 440-gallon “Standard” 
UST, and a 550-gallon “Flight” UST.  A facility site plan dated 1955 showed two hydraulic 
hoists within the lubrication building, and two new dispenser islands along 
Piedmont Avenue replacing the previous ones.  The 1955 site plan also showed three 
different USTs replacing the previous ones: a 3,000-gallon “Custom” UST, a 5,000-gallon 
“Chevron” UST, and a 7,500-gallon “Supreme” UST; a 1,000-gallon used-oil UST was also 
shown to the northwest of the lubrication building.  A facility site plan dated 1971 was 
similar to the 1955 plan with the exception that the three USTs were identified as a 
3,000-gallon unleaded gasoline UST, a 5,700-gallon leaded gasoline UST, and a 
7,500-gallon supreme gasoline UST.  In 1978, the service station and USTs were removed, 
and the existing commercial building was subsequently constructed.  Previous occupants 
of the building have included Homestead Federal Savings Association, First Nationwide 
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Bank, PCS Smart Mart, and Cingular Wireless.  Former station facilities are shown on 
Figure 2.  An extended site plan showing the surrounding area is presented on Figure 3. 
 
Environmental work has been performed at the site since 1993, and has included the 
installation of monitoring wells MW-1 through MW-4 and the drilling of exploratory 
borings FNBO-1 through FNBO-8, and SB-2 both on- and offsite.  A summary of the 
environmental work is presented in Appendix A.  The soil and groundwater sample 
analytical results are presented in Tables 1 and 2, respectively.  The approximate well and 
boring locations are shown on Figure 2. 
 
 

3.0 SITE GEOLOGY AND HYDROGEOLOGY 

This site is located at the western edge of the Piedmont Hills, approximately 2 miles east 
of San Francisco Bay and 1 mile north of Lake Merritt.  Soil at the site generally has 
consisted of clay and silt with varying amounts of sand and gravel to the maximum depth 
explored (24 feet below grade [fbg]).  Layers of sand and gravel also were observed in 
some borings.  Copies of the historical boring logs are presented in Appendix B. 
 
Groundwater was encountered in the borings at depths of 10 to 18 fbg.  The depth to 
groundwater in the wells has ranged from approximately 4.5 to 13 feet below top of 
casing (TOC).  The groundwater flow direction has varied but is generally to the 
west-northwest (see rose diagram on Figure 2).  The nearest surface water body is 
Glen Echo Creek located approximately 400 feet east-southeast (up- to crossgradient) of 
the site. 
 
 

4.0 RELEASE INFORMATION 

 Tanks:  The most recent USTs (7,500-gallon, 5,700-gallon, and 3,000-gallon gasoline, 
and 1,000-gallon used-oil) were removed in 1978.  Removal dates of previous USTs 
unknown.  Soil/tank conditions during removal unknown. 

 Release Type:  Gasoline and related constituents. 

 Release Source:  Likely previous/most recent UST system. 

 Release Discover Date:  During 1993 investigation (Appendix A). 

 Affected Media:  Soil and groundwater. 

 Free Product:  Not observed in any of the wells. 

 Corrective Actions:  UST/dispenser/piping removal.  
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5.0 PETROLEUM HYDROCARBONS IN SOIL 

The primary constituent of concern (COC) remaining in soil is total petroleum 
hydrocarbons as gasoline (TPHg); however, generally low concentrations (up to 
400 milligrams per kilogram [mg/kg]) were detected with the exception of the sample 
collected at 6 fbg from boring FNBO-5 (3,400 mg/kg) drilled just downgradient of the 
former gasoline USTs.  Benzene, toluene, ethylbenzene, and xylenes (BTEX) are less 
significant COCs in soil, and were only detected at concentrations up to 19 mg/kg.  
Table A below presents a comparison of the maximum residual COC concentrations in 
soil to the corresponding environmental screening levels (ESLs) at commercial/industrial 
sites where groundwater is a current or potential source of drinking water. 
 

TABLE A 
COMPARISON OF MAXIMUM CONCENTRATIONS IN SOIL TO ESLs 

(concentrations in mg/kg) 

Constituent 
Highest Detected 

Concentration in Soil 
(sample ID; depth; date) 

Shallow Soil 
ESLsa 

Deep Soil ESLsb 

TPHg 
3,400 

(FNBO-5; 6 fbg; 10-21-93) 
83 -- 

Benzene 
2 

(MW-4; 11 fbg; 7-21-98) 
-- 0.044 

Toluene 
1.7 

(MW-4; 11 fbg; 7-21-98) 
-- 2.9 

Ethylbenzene 
19 

(FNBO-5; 6 fbg; 10-21-93) 
3.3 -- 

Xylenes 
13 

(FNBO-7; 11 fbg; 10-21-93) 
-- 2.3 

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

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

 
The soil with elevated concentrations of COCs (TPHg) appears limited to the area of the 
former gasoline USTs, and is adequately defined.  As shown above, the maximum 
detected concentrations generally exceed the ESLs; however, these final ESL values are 
associated with groundwater protection (soil leaching) concerns.  The declining trends 
observed in the site wells indicate that residual hydrocarbon mass flux to groundwater is 
decreasing.  Therefore, although the maximum concentrations detected in 1993 or 1998 
exceed ESLs, it does not appear that residual hydrocarbon mass is causing a sustainable 
strength plume.  Rather, residual hydrocarbon mass in soil is likely depleting, resulting in 
decreasing aqueous-phase hydrocarbon mass and concentrations. 
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6.0 PETROLEUM HYDROCARBONS IN GROUNDWATER 

The primary COCs in groundwater are TPHg and benzene.  Low concentrations of methyl 
tertiary butyl ether (MTBE) are present in well MW-4; however, the station was 
demolished well before the use of MTBE, thus there appears to be an offsite source.  Less 
significant COCs in groundwater are toluene, ethylbenzene, and xylenes.  Groundwater 
has been monitored since 1998 by wells MW-1 through MW-4.  Offsite, downgradient 
wells MW-3 and MW-4 are currently sampled semi-annually; sampling of onsite 
wells MW-1 and MW-2 was recently discontinued as petroleum hydrocarbons generally 
were not detected.  A copy of the second semi-annual 2010 groundwater monitoring 
report is presented in Appendix C.  The most recent concentrations in groundwater and 
the associated ESLs are presented in Table B below. 
 

TABLE B 
MOST RECENT CONCENTRATIONS IN GROUNDWATER AND  

COMPARISON TO ESLs  
(concentrations in ug/L) 

Well ID TPHg Benzene Toluene Ethyl-ben
zene 

Xylenes MTBE 

MW-1 
<50 

(2/19/09) 
<0.5 

(2/19/09) 
<0.5 

(2/19/09) 
<0.5 

(2/19/09) 
<0.5 

(2/19/09) 
<0.5 

(2/19/09) 

MW-2 
<50 

(2/19/09) 
<0.5 

(2/19/09) 
<0.5 

(2/19/09) 
<0.5 

(2/19/09) 
<0.5 

(2/19/09) 
<0.5 

(2/19/09) 

MW-3 
1,800 

(8/11/10) 
9 

(8/11/10) 
2 

(8/11/10) 
6 

(8/11/10) 
5 

(8/11/10) 
<0.5 

(8/11/10) 

MW-4 
5,400 

(8/11/10) 
110 

(8/11/10) 
36 

(8/11/10) 
11 

(8/11/10) 
36 

(8/11/10) 
1 

(8/11/10) 

ESL 100 1.0 40 30 20 5.0 

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

potential 

 
Dissolved Hydrocarbon Distribution 
The dissolved hydrocarbon plume is located beneath the western portion of the site in the 
area of the former USTs and dispensers, and offsite beneath Piedmont Avenue and 
Montell Street.  The groundwater sample collected from downgradient boring SB-2 in 
2008 contained TPHg at 540 micrograms per liter (g/L); no BTEX were detected 
(Table 2).  MTBE was detected at 1 g/L, but as previously mentioned, is due to an offsite 
source.  As this was a grab sample, the detected TPHg concentration likely is higher than 
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actual conditions due to the presence of sediment in the sample.  Isoconcentration maps of 
TPHg and benzene in groundwater are presented on Figures 4 and 5, respectively. 
 
 
Dissolved Hydrocarbon Trends 
Plots of TPHg and benzene concentrations over time in wells MW-3 and MW-4 are 
presented below as Graphs A and B, respectively.   
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As shown in the graphs, although fluctuations occur, the TPHg and benzene 
concentrations in well MW-3 are declining.  The TPHg and benzene concentrations in 
well MW-4 have remained relatively stable overall, but have been decreasing over the 
past several years. 
 
The dissolved hydrocarbon plume is adequately defined and concentrations are declining, 
indicating that the plume has reached its maximum extent and is decreasing in size and 
mass due to source removal and natural attenuation.  Trend analysis was performed to 
estimate when the TPHg and benzene concentrations in MW-3 and MW-4 would reach 
the ESLs (Appendix D).  As shown in Table C below, TPHg and benzene are expected to 
reach the ESLs by 2026 (16 years) at the latest, which is a reasonable amount of time. 
 

TABLE C 
SUMMARY OF DEGRADATION CALCULATIONS 

Well COC 
Peak Concentration  

(g/L) 
ESL 

Current 
Concentration  

(g/L) 

Date to 
Reach  
ESL 

TPHg 12,000 100 1,800 Aug. 2022 
MW-3 

Benzene 3,100 1 9 May 2015 
TPHg 6,200 100 5,400 Jan. 2026 

MW-4 
Benzene 200 1 110 Mar. 2018 

 
Residual Mass 
The mass of TPHg and benzene remaining in groundwater was estimated to be 0.9 and 
0.01 pounds, respectively.  The mass calculations are presented in Appendix E. 
 
 

7.0 SWRCB LOW-RISK CRITERIA   

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

groundwater does not discharge to a surface water body  
 
The local water supply is provided by East Bay Municipal Utility District (EBMUD); the 
source is the Mokelumne River Basin in the Sierra Nevada range.  Shallow groundwater 
in the site area is not likely to be used as a drinking water source in the foreseeable future.  
The nearest surface water body (Glen Echo Creek) is located crossgradient of the site.  San 
Francisco Bay is 2 miles from the site. 
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2. The current and reasonably anticipated future land use is not residential 
 
The site is currently occupied by a commercial building, and this land use is expected to 
remain for the foreseeable future. 
 
3. The plume is not migrating and the closest water well is more than 1,000 feet from the 

site 
 
Only a low concentration of TPHg (540 g/L) was detected in groundwater from 
downgradient boring SB-2, and as previously mentioned, is likely higher than actual 
conditions.  Based on the declining trends, the plume is shrinking.  Only one active well 
was identified within 2,000 feet of the site during a 2002 well survey, an irrigation well 
located approximately 750 feet northeast (up- to cross-gradient) of the site (Appendix A).  
Based on the location, this well is not likely to be impacted by hydrocarbons from the site. 
 
4. The maximum concentrations in groundwater are less than 10,000 g/L for TPHg, 

1,000 g/L for BTEX, and 500 g/L for oxygenates 
 
The TPHg concentrations in MW-3 and MW-4 are less than 10,000 g/L, and the BTEX 
concentrations are well below 1,000 g/L.  The MTBE concentration in MW-4 is well 
below 500 g/L, but again is due to an offsite source. 
 
5. Benzene concentrations in soil are less than 12 mg/kg to protect future construction 

workers 
 
As shown in the attached Table 1 and in Table A above, the maximum benzene 
concentration detected in soil was 2 mg/kg. 
 
6. The impacted groundwater is at a depth of 50 feet or less 
 
As described in Section 3.0, groundwater was encountered in the borings at depths of 
10 to 18 fbg and the depth to groundwater in the wells has ranged from approximately 
4.5 to 13 feet below TOC. 
 
7. The release occurred more than 5 years ago 
 
As the station was demolished and the USTs removed in 1978, and the site has since been 
used for commercial purposes, the gasoline release occurred more than 5 years ago. 
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8.0 CONCLUSIONS AND RECOMMENDATIONS 

Based on the site conditions and analytical data, the site satisfies the SWRCB criteria for 
closure as a low-risk groundwater case.  The extent of hydrocarbons in soil and 
groundwater has been adequately defined and no further work appears warranted.  The 
dissolved hydrocarbon plume is decreasing and concentrations are expected to reach 
ESLs by 2026 at the latest.  The residual petroleum hydrocarbons in soil and groundwater 
at the site do not appear to pose a significant threat to human health or the environment.  
The site is expected to remain in commercial use for the foreseeable future.  If the land use 
changes, any residual impacted soil can be addressed at that time, if warranted.  
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
FORMER CHEVRON STATION #9-0517

3900 PIEDMONT AVENUE
OAKLAND, CALIFORNIA

Page 1 of 2

Boring    
ID

Sample 
Depth (ft)

Date TPHd TPHg TRPH Benzene Toluene Ethylbenzene Xylenes MTBE DIPE ETBE TAME TBA 1,2-DCA EDB VOCs

FNBO-1 10.5 10/20/93 <5.0 1.9 350 <0.005 <0.005 <0.005 <0.005 NA NA NA NA NA NA NA ND

FNBO-2 10 10/20/93 <5.0 <1.0 86 <0.005 <0.005 <0.005 <0.005 NA NA NA NA NA NA NA ND

FNBO-3 10.5 10/20/93 <5.0 <1.0 NA <0.005 <0.005 <0.005 <0.005 NA NA NA NA NA NA NA NA

FNBO-4 6 10/20/93 <5.0 1.4 320 <0.005 <0.005 <0.005 <0.005 NA NA NA NA NA NA NA ND

FNBO-5 6 10/21/93 <500 3,400 NA <0.5 <0.5 19 7.5 NA NA NA NA NA NA NA NA
10 10/21/93 <5.0 15 160 0.03 <0.005 0.31 0.12 NA NA NA NA NA NA NA ND

FNBO-6 5.5 10/21/93 <10 5 NA <0.02 <0.02 <0.02 <0.02 NA NA NA NA NA NA NA NA
10 10/21/93 <5.0 3.6 10 <0.005 <0.005 0.034 0.041 NA NA NA NA NA NA NA ND

FNBO-7 6 10/21/93 <400 350 NA <0.4 <0.4 <0.4 <0.4 NA NA NA NA NA NA NA NA
11 10/21/93 <500 400 NA 1 1.5 5 13 NA NA NA NA NA NA NA NA

FNBO-8 11 10/21/93 <5.0 <1.0 NA <0.005 <0.005 <0.005 <0.005 NA NA NA NA NA NA NA NA

MW-1 6 7/21/98 NA <1.0 NA <0.0050 <0.0050 <0.0050 <0.0050 <0.025 NA NA NA NA NA NA NA
11 7/21/98 NA <1.0 NA <0.0050 <0.0050 <0.0050 <0.0050 <0.025 NA NA NA NA NA NA NA
16 7/21/98 NA <1.0 NA <0.0050 <0.0050 <0.0050 <0.0050 <0.025 NA NA NA NA NA NA NA

MW-2 6 7/21/98 NA <1.0 NA 0.007 <0.0050 0.01 0.009 <0.025 NA NA NA NA NA NA NA
11 7/21/98 NA <1.0 NA <0.0050 <0.0050 <0.0050 <0.0050 <0.025 NA NA NA NA NA NA NA
16 7/21/98 NA <1.0 NA <0.0050 <0.0050 <0.0050 <0.0050 <0.025 NA NA NA NA NA NA NA

MW-3 6 7/21/98 NA <1.0 NA <0.0050 <0.0050 <0.0050 <0.0050 <0.025 NA NA NA NA NA NA NA
10.5 7/21/98 NA <1.0 NA <0.0050 <0.0050 <0.0050 <0.0050 <0.025 NA NA NA NA NA NA NA
16 7/21/98 NA <1.0 NA <0.0050 <0.0050 <0.0050 <0.0050 <0.025 NA NA NA NA NA NA NA

MW-4 6 7/21/98 NA <1.0 NA <0.0050 <0.0050 <0.0050 <0.0050 <0.025 NA NA NA NA NA NA NA
11 7/21/98 NA 80 NA 2 1.7 4.7 5.8 <0.25 NA NA NA NA NA NA NA
16 7/21/98 NA <1.0 NA <0.0050 <0.0050 <0.0050 <0.0050 <0.025 NA NA NA NA NA NA NA

Concentrations in miligrams per kilogram (mg/kg)

CRA - 611995 (8)



TABLE 1

SOIL SAMPLE ANALYTICAL RESULTS
FORMER CHEVRON STATION #9-0517

3900 PIEDMONT AVENUE
OAKLAND, CALIFORNIA

Page 2 of 2

Boring    
ID

Sample 
Depth (ft)

Date TPHd TPHg TRPH Benzene Toluene Ethylbenzene Xylenes MTBE DIPE ETBE TAME TBA 1,2-DCA EDB VOCs

Concentrations in miligrams per kilogram (mg/kg)

SB-2 5 7/28/08 NA <1.0 NA <0.0005 <0.0009 <0.0009 <0.0009 <0.0005 <0.0009 <0.0009 <0.0009 <0.019 <0.0009 <0.0009 NA
10 7/28/08 NA <1.0 NA <0.0005 <0.001 <0.001 <0.001 <0.0005 <0.001 <0.001 <0.001 <0.019 <0.001 <0.001 NA
15 7/28/08 NA <1.0 NA <0.0005 <0.001 <0.001 <0.001 <0.0005 <0.001 <0.001 <0.001 <0.019 <0.001 <0.001 NA
20 7/28/08 NA <1.0 NA <0.0005 <0.001 <0.001 <0.001 <0.0005 <0.001 <0.001 <0.001 <0.020 <0.001 <0.001 NA

Abbreviations / Notes
TPHd/TPHg = Total petroleum hydrocarbons as diesel and gasoline
TRPH = Total recoverable petroleum hydrocarbons 
MTBE = Methyl tertiary butyl ether 
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 
VOCs = Volatile organic compounds 
<x = not detected at or above stated laboratory reporting limit x
NA = Not analyzed
ND = Not detected; reporting limits vary
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TABLE 2

GROUNDWATER SAMPLE ANALYTICAL RESULTS
FORMER CHEVRON STATION #9-0517

3900 PIEDMONT AVENUE
OAKLAND, CALIFORNIA

Page 1 of 1

Boring 
ID

Date 
Sampled

TPHg TRPH Benzene Toluene
Ethyl-

benzene
Xylenes MTBE DIPE ETBE TAME TBA 1,2-DCA EDB VOCs

FNBO-6 10/21/93 7,800 2,800 7.7 21 260 260 NA NA NA NA NA NA NA ND*

SB-2 7/28/08 540 NA <0.5 <0.5 <0.5 <0.5 1 <0.5 <0.5 <0.5 <2 <0.5 <0.5 NA

Notes/Abbreviations:
TPHg = Total petroleum hydrocarbons as gasoline 
TRPH = Total recoverable petroleum hydrocarbons 
MTBE = Methyl tert-butyl ether 
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 
NA = Not analyzed
ND = Not detected; reporting limits vary
<x = not detected at or above above stated laboratory reporting limit x
* = VOCs not detected except for acetone (30 μg/L) and carbon disulfide (33 μg/L)

Concentrations in micrograms per Liter (μg/L)
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APPENDIX A 
 

SUMMARY OF ENVIRONMENTAL INVESTIGATION AND REMEDIATION



SUMMARY OF ENVIRONMENTAL INVESTIGATION AND REMEDIATION 
FORMER CHEVRON STATION 9-0517  

 
1993 Phase I Environmental Site Assessment   
In May 1993, Augeas Corporation (Augeas) conducted a Phase I environmental site 
assessment of the site.  It was determined that Chevron owned the property from at least 
1940 through 1979, and the site was utilized as a Chevron service station until 
approximately 1978.  At least four underground storage tanks (USTs) were present at the 
site based on a site plan dated 1955.  These USTs included two used-oil USTs along the 
northeastern site boundary, a 7,500-gallon fuel UST, and at least one other UST (size and 
contents unknown) located further to the east (along Montell Street).  A copy of an 
Oakland Fire Prevention Bureau permit (dated October 1978) to remove four USTs 
(7,500-, 5,000-, and 3,000-gallon gasoline USTs, and a 1,000-gallon waste-oil UST) from 
the site as the station was to be demolished was found during the investigation.  The 
permit noted that the USTs were located 25 feet east of Piedmont Avenue.  No 
information regarding the condition of the tanks upon removal and the underlying soil 
quality was available.  Details of the assessment were presented in Augeas’ Phase I 
Assessment Report dated May 1993.   
 
1993 Phase II Environmental Site Assessment   
In October 1993, Environmental and Science Engineering, Inc. (ESE) advanced 
exploratory borings FNBO-1 through FNBO-8 to evaluate soil and groundwater quality 
at the site.  A total of 11 soil samples were collected from the borings at various depths 
between 6 and 11 feet below grade (fbg) and analyzed for total petroleum hydrocarbons 
as gasoline (TPHg) and diesel (TPHd), and benzene, toluene, ethylbenzene, and xylenes 
(BTEX).  TPHg was detected in eight of the soil samples at concentrations ranging from 
1.4 to 3,400 milligrams per kilogram (mg/kg).  The maximum TPHg concentration in 
soil was detected in the sample collected at 6 fbg from boring FNBO-5 located 
immediately downgradient of the former USTs.  Benzene was only detected in two of 
the samples (0.03 mg/kg and 1 mg/kg).  Toluene, ethylbenzene, and xylenes (up to 19 
mg/kg) were also detected in several of the samples.  Five of the soil samples were 
additionally analyzed for total recoverable petroleum hydrocarbons (TRPH) and volatile 
organic compounds (VOCs).  TRPH was detected in all five of the samples at 
concentrations ranging from 10 to 350 mg/kg; VOCs were not detected.  A groundwater 
sample was also collected from boring FNBO-6 located in the southwest corner of the 
site and analyzed for TPHg, BTEX, TRPH, and VOCs; TPHg (7,800 micrograms per liter 
[g/L]), benzene (7.7 g/L), toluene (21 g/L), ethylbenzene (260 g/L), xylenes (260 
g/L), and TRPH (2,800 g/L) were detected in the sample.  VOCs generally were not 
detected in the groundwater sample with the exception of acetone (30 g/L) and carbon 
disulfide (33 g/L).  Details of the investigation were presented in ESE’s Phase II 
Environmental Site Assessment dated November 15, 1993. 
 
1998 Monitoring Well Installation   
In July 1998, Gettler-Ryan Inc. (G-R) installed onsite wells MW-1 and MW-2 and offsite 
wells MW-3 and MW-4 to further evaluate soil and groundwater quality at the site.  The 
wells were installed to 20 fbg and groundwater was encountered in the well borings at 
depths of approximately 10 to 12 fbg.  Soil samples were collected at depths of 6, 10.5 or 



11, and 16 fbg from the well borings and analyzed for TPHg, BTEX, and methyl tertiary 
butyl ether (MTBE).  TPHg and BTEX generally were not detected in the soil samples 
with the exception of BTEX (up to 0.01 mg/kg) in the sample collected at 6 fbg from 
boring MW-2, and TPHg (80 mg/kg) and BTEX (up to 5.8 mg/kg) in the sample 
collected at 11 fbg from boring MW-4.  MTBE was not detected in any of the soil 
samples.  The results of the investigation were presented in G-R’s Monitoring Well 
Installation Report dated September 17, 1998. 
 
2002 Well Search, Utility Survey, and Risk-Based Corrective Action (RBCA) Evaluation   
In May 2002, Delta Environmental Consultants, Inc. (Delta) performed a well search, 
utility survey, and RBCA evaluation for the site.  The well search consisted of a review 
of Alameda County Public Works Agency (ACPWA) files to identify any water-supply 
wells in the vicinity of the plume.  No water-supply wells were identified in the vicinity 
of the plume; the nearest well was an irrigation well located approximately 750 feet 
northeast (upgradient) of the site.  The utility survey determined that the sewer lines 
adjacent to the site were approximately 12 to 13 fbg.  The specific burial depths of water, 
gas, and electrical lines were not available, but these lines usually were buried less than 
5 fbg.  Based on this information, and the historic depth to groundwater, it was 
concluded that the utility trenches in the site vicinity likely were not acting as 
preferential pathways.  The results of the RBCA evaluation indicated that the potential 
risk to future residential receptors due to residual contamination at the site was within 
acceptable levels, and no further work was warranted.  The results of the investigation 
were presented in Delta’s Well Search/Utility Survey/Risk-Based Corrective Action 
Evaluation dated May 3, 2002.      
 
2008 Subsurface Investigation   
In July 2008, CRA advanced offsite exploratory boring SB-2 to further evaluate 
downgradient soil and groundwater quality.  Three attempts were also made to advance 
a boring in Montell Street; however, drilling refusal was encountered.  Boring SB-2 was 
advanced to 24 fbg and groundwater was encountered at approximately 18 fbg.  Soil 
samples were collected at depths of 5, 10, 15, and 20 fbg and analyzed for TPHg, BTEX, 
MTBE di-isopropyl ether (DIPE), ethyl tertiary butyl ether (ETBE), tertiary amyl methyl 
ether (TAME), tertiary butyl alcohol (TBA), 1,2-dichloroethane (1,2-DCA), and 1,2-
dibromoethane (EDB).  None of the analytes were detected in any of the soil samples.  A 
groundwater sample was also collected from the boring and analyzed for the same 
constituents as the soil samples; only TPHg (540 g/L) and MTBE (1 g/L) were 
detected.  The results of the investigation were presented in CRA’s Site Investigation 
Report dated November 24, 2008. 
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HISTORICAL BORING LOGS 
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APPENDIX C 
 

SECOND SEMI-ANNUAL 2010 GROUNDWATER MONITORING REPORT 
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APPENDIX D 
 

DEGRADATION CALCULATIONS 



PREDICTED TIME TO REACH TPHg AND BENZENE ESLs IN MW-3
FORMER CHEVRON STATION 9-0517

3900 PIEDMONT AVENUE
OAKLAND, CALIFORNIA

Page 1 of 1

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

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

Constituent

Total Petroleum 
Hydrocarbons as 
Gasoline (TPHg) 

Benzene

Given
ESL: y 100 1

Constant: b 6.00E+09 2.00E+18

Constant: a -4.00E-04 -1.00E-03

Starting date for current trend: 5/12/2000 5/12/2000

Calculate

Attenuation Half Life (years): ( -ln(2)/a)/365.25 4.74 1.90

Estimated Date to Reach ESL: (x = ln(y/b) / a) Aug 2022 May 2015

TPHg: y = 6E+09e-0.0004x Benzene: y = 2E+18e-0.001x
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FORMER CHEVRON SERVICE STATION 9-0517
3900 PIEDMONT AVENUE
OAKLAND, CALIFORNIA

MW-3: TPHg AND BENZENE 
CONCENTRATION vs. TIME

 611995 (8)



PREDICTED TIME TO REACH TPHg AND BENZENE ESLs IN MW-4
FORMER CHEVRON STATION 9-0517

3900 PIEDMONT AVENUE
OAKLAND, CALIFORNIA

Page 1 of 1

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

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

Constituent

Total Petroleum 
Hydrocarbons as 
Gasoline (TPHg) 

Benzene

Given
ESL: y 100 1

Constant: b 1.00E+08 1.00E+15

Constant: a -3.00E-04 -8.00E-04

Starting date for current trend: 2/9/2007 11/3/1999

Calculate

Attenuation Half Life (years): ( -ln(2)/a)/365.25 6.33 2.37

Estimated Date to Reach ESL: (x = ln(y/b) / a) Jan 2026 Mar 2018

TPHg: y = 1E+08e-0.0003x Benzene: y = 1E+15e-0.0008x
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FORMER CHEVRON SERVICE STATION 9-0517
3900 PIEDMONT AVENUE
OAKLAND, CALIFORNIA

MW-4: TPHg AND BENZENE 
CONCENTRATION vs. TIME
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APPENDIX E 
 

MASS CALCULATIONS 
 



ESTIMATED TPHg MASS REMAINING IN GROUNDWATER
FORMER CHEVRON SERVICE STATION 9-0517

3900 PIEDMONT AVENUE
OAKLAND, 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 3,200 32,000 0.4 95,744 1,000 0.799 0.130
10.0 4,000 40,000 0.4 119,680 100 0.100 0.016

Total Estimated Residual TPHg: 0.899 0.146

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 BENZENE MASS REMAINING IN GROUNDWATER
FORMER CHEVRON SERVICE STATION 9-0517

3900 PIEDMONT AVENUE
OAKLAND, CALIFORNIA

Page 1 of 1 

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

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

10.0 224 2,240 0.4 6,702 100 0.006 0.001
10.0 2,400 24,000 0.4 71,808 10 0.006 0.001
10.0 3,200 32,000 0.4 95,744 1 0.001 0.000

Total Estimated Residual Benzene: 0.012 0.002

Notes:

Aquifer Volume = Impacted aquifer thickness x impacted aquifer 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 Benzene 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 Benzene Volume = Mass (lb) / 7.29 (lbs/gal) 

Approximate density Benzene = 7.29 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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