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Mr. Mark Detterman 
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Re: Second Semi-Annual 2009 Groundwater Monitoring Report and Annual Update 

Former Signal Oil Service Station (Chevron Site No. 206145) 
 800 Center Street 
 Oakland, California 
 ACEHS RO #0454  
 
Dear Mr. Mark Detterman: 
 
Conestoga-Rovers & Associates (CRA) is submitting this Second Semi-Annual 2009 Groundwater 
Monitoring Report and Annual Update for the site referenced above on behalf of Chevron 
Environmental Management Company (Chevron).  This report summarizes the first two 
quarters and second semi-annual groundwater monitoring and sampling data for 2009.  The 
sampling and monitoring report prepared by Gettler-Ryan Inc. (G-R), dated September 1, 2009, 
presents the results through the second semi-annual 2009 event (Attachment A).  Groundwater 
monitoring data is being submitted in accordance with the reporting requirements of 
23CCR2652d.  Site background information, the results of the current monitoring and sampling 
activities, a discussion of 2009 data and CRA’s conclusions and recommendations are discussed 
below. 
 
 
SITE BACKGROUND 

Site Description 
The site is a former Signal Oil gasoline service station located on the northeastern corner of the 
intersection of 8th Street and Center Street in Oakland, California (Figure 1).  Local topography 
is relatively flat and the site is approximately 15 feet above mean sea level.  The site is currently 
undeveloped with both commercial and residential properties in the vicinity. 
 
The site was first developed as a service station in 1932.  Four 1,000-gallon fuel underground 
storage tanks (USTs) and one used oil UST were installed when the site was built.  These USTs 
were removed in 1973 when the station was closed.  The nearest surface water body is Oakland 
Inner Harbor, located approximately 1 mile south of the site.  There are currently 17 onsite and 
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offsite groundwater monitoring wells.  A summary of previous investigations and remediation 
conducted to date at the site is presented as Attachment B. 
 
Site Geology 
Subsurface sediments consist of medium permeability sand and silty sand to the maximum 
depth explored of 80 feet below grade (fbg).  Silt, with thin clayey silt and silty clay stringers 
occur between approximately 50 and 65 fbg. 
 
Hydrogeology 
The site is located in the East Bay Plain basin.  Groundwater in this basin is designated as a 
potential drinking water source; however, is not currently used as a municipal drinking water 
supply due to readily available imported surface water.1  Groundwater beneath the site has 
been monitored since 1997. Three groundwater bearing zones have been identified, and deeper 
screened wells have monitored deep groundwater since 2007.  A summary of well construction 
specifications are detailed in Table 1.  Historical depth to groundwater in the shallow-screened 
wells ranges between 2.51 (MW-2) to 12.97 fbg (MW-3).  Shallow and intermediate groundwater 
flows consistently toward the southwest.  Deeper groundwater flows from southwest to 
northeast. 
 
 
RESULTS OF SEMI-ANNUAL 2009 MONITORING EVENT 

Groundwater Monitoring 
G-R gauged all monitoring wells and sampled wells MW-1A through MW-8 on August 7, 2009.  
Total petroleum hydrocarbon as diesel (TPHd), total petroleum hydrocarbons as gasoline 
(TPHg) and benzene concentrations are shown on Figure 2. 
 
Current hydrocarbon concentrations in shallow groundwater are presented and compared to 
environmental screening levels (ESLs) where groundwater is a potential source of drinking 
water2 in Table A.  With the exception of TPHd in MW-15, no hydrocarbons were detected in 
deep wells in 2009.  TPHd, TPHg, benzene, toluene, ethylbenzene, xylenes (BTEX), and methyl 
tertiary butyl ether (MTBE) concentrations this year are within historical ranges and are 
consistent with seasonal fluctuations. 
                                                      
1  Table 2-2 Existing and Potential Beneficial Uses in Groundwater in Identified Basins; Water Quality Control Plan 

(Basin Plan) for the San Francisco Bay Basin; California Regional Water Quality Control Board- San Francisco Bay 
Region, January 18, 2007. 

2  Screening for Environmental Concerns at Sites with Contaminated Soil and Groundwater, Prepared by California 
Regional Water Quality Control Board San Francisco Bay Region, Interim Final - November 2007, (Revised 
May 2008), Table F-1a-Groundwater Screening Levels-Current or Potential Drinking Water Resource. 
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TABLE A: HYDROCARBONS IN SHALLOW GROUNDWATER 
AUGUST 7, 2009 

  TPHd TPHg Benzene Toluene Ethylbenzene Xylenes MTBE 

Groundwater 
ESLs 100 100 1 40 30 20 5 

  concentrations in micrograms per liter (μg/L) 

MW-1A 1,300 97 <0.5 <0.5 <0.5 <1.5 <2.5 

MW-2 610 <50 <0.5 <0.5 <0.5 <1.5 <2.5 

MW-3 2,900 41,000 150 2,400 3,800 6,700 <500 

MW-4 1,000 1,900 260 1.2 7.1 3.0 8.3 
MW-5 <50 <50 <0.5 <0.5 <0.5 <1.5 <2.5 
MW-6 <50 <50 <0.5 <0.5 <0.5 <1.5 <2.5 
MW-7 <50 <50 <0.5 <0.5 <0.5 <1.5 <2.5 
MW-8 <50 <50 <0.5 <0.5 <0.5 <1.5 <2.5 

 
 
Dissolved Hydrocarbon Delineation 
The horizontal extent of hydrocarbons is defined and no hydrocarbons are detected in offsite 
wells.  The extent of dissolved hydrocarbons is defined by upgradient wells MW-5 and MW-7, 
crossgradient wells MW-2 and MW-6 and downgradient well MW-8.  Vertically, hydrocarbons 
are localized near the shallow water table and are no longer detected in deeper screened wells.  
Hydrocarbon concentrations in deeper screened wells have attenuated to below detection limits 
since they were installed in 2007.  Only well MW-15 had a hydrocarbon (TPHd) detection in 
2009 of 53 g/L, just above the 50 g/L detection limit. 
 
Concentration Trends 
Hydrocarbon concentrations in the site source area wells are stable or decreasing.  TPHd and 
TPHg concentrations in shallow wells remained stable, continuing to attenuate below historical 
high concentrations.  BTEX concentrations in shallow wells decreased in 2009 as compared to 
2008, and continue to attenuate. 
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CONCLUSIONS 

The 2009 sampling events indicate: 
 
 Dissolved hydrocarbons are defined vertically and horizontally 
 The plume has stabilized from its maximum spatial extent and continues to decrease in 

mass and size as evidence by decreasing hydrocarbon concentrations in shallow wells 
 Groundwater samples met ESLs for 78.6 percent of the contaminants of concern during the 

second semi-annual 2009 event 
 
 
RECOMMENDATIONS 

Sample Reduction Recommendation 
CRA recommends discontinuing sampling deep wells MW-9 through MW-17 because 
hydrocarbon concentrations have steadily decreased to below laboratory detection limits since 
their installation in 2007. 
 
 
ANTICIPATED FUTURE ACTIVITIES 

Semi-Annual Groundwater Sampling 
G-R will gauge and sample site wells during first and third quarters in 2010.  G-R will submit 
their first and second semi-annual 2010 reports within 60 days of the sampling date.  CRA will 
prepare and submit a summary of 2010 site conditions, activities, and recommendations within 
60 days of the third quarter 2010 sampling date.  
 
Air-Sparging Installation and Start-Up 
CRA is currently installing a Low Flow Air Sparge system to enhance biodegradation of 
hydrocarbons in groundwater and soils in the saturated zone.  CRA plans to start the system 
during second quarter 2010. 
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We appreciate the opportunity to work with you on this project.  Please contact Kiersten Hoey 
at (510) 420-3353, if you have any questions or comments regarding this report. 
 
Sincerely, 
 
CONESTOGA-ROVERS & ASSOCIATES 
 

  
Kiersten Hoey N. Scott MacLeod, P.G. #5747 
 
 
DG/doh/12 
Encl. 
 
Figure 1 Vicinity Map 
Figure 2 Hydrocarbon Concentrations in Groundwater  
 
Table 1 Well Construction Specifications 
 
Attachment A September 8, 2009 G-R Groundwater Monitoring and Sampling Report 
Attachment B Summary of Previous Environmental Investigations and Remediation 
 
 
cc: Mr. Ian Robb, Chevron 
 Mr. Rene Boisvert, Boulevard Equity Group 
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TABLE 1

WELL CONSTRUCTION SPECIFICATIONS

FORMER SIGNAL OIL SERVICE STATION

(CHEVRON STATION #20-6145)

800 CENTER STREET

OAKLAND, CALIFORNIA 

1 of 1

Well ID Date Installed Status Top of Casing   

(FEB.02, 2009)

Casing 

Diameter 

(inches)

Total Depth 

(fbg)

Top of Screen 

Interval (fbg)

Bottom Screen 

of Interval 

(fbg)

Length of 

Screen (ft)

MW-1A 01/29/03 Active 18.11 2 16.5 6.5 16.5 10

MW-2 10/17/95 Active 18.40 2 16.5 5 15 10

MW-3 10/17/95 Active 18.07 2 16.5 5 15 10

MW-4 10/18/95 Active 16.98 2 16.5 5 15 10

MW-5 12/18/96 Active 17.68 2 20 5 20 15

MW-6 12/18/96 Active 17.33 2 20 5 20 15

MW-7 12/18/96 Active 19.26 2 20 5 20 15

MW-8 12/18/96 Active 17.79 2 21.5 NA NA NA
MW-9 04/09/07 Active 18.42 2 40 35 40 5

MW-10 04/10/07 Active 17.99 2 60 55 60 5

MW-11 04/09/07 Active 18.68 2 40 35 40 5

MW-12 04/10/07 Active 18.46 2 60 55 60 5

MW-13 04/11/07 Active 18.43 2 40 35 40 5

MW-14 04/11/07 Active 18.59 2 60 55 60 5

MW-15 04/12/07 Active 18.38 2 40 35 40 5

MW-16 04/12/07 Active 18.57 2 60 55 60 5

MW-17 04/13/07 Active 18.55 2 75 70 75 5

Note:

fbg = feet below grade
ft = feet
NA= not available
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ATTACHMENT A 

 

SEPTEMBER 8, 2009 G-R GROUNDWATER MONITORING AND SAMPLING REPORT 
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ATTACHMENT B 

 

SUMMARY OF PREVIOUS ENVIRONMENTAL INVESTIGATIONS AND REMEDIATION 
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SUMMARY OF PREVIOUS ENVIRONMENTAL INVESTIGATIONS AND REMEDIATON 
FORMER SIGNAL OIL SERVICE STATION (CHEVRON SITE NO. 206145) 

1989 Subsurface Investigation 
In August 1989, Subsurface Consultants Inc. (Subsurface) advanced soil borings B1 through B5 
to depths ranging from 4.5 to 26 feet below grade (fbg) in the vicinity of the former 
underground storage tanks (USTs), dispenser island, and sumps along the eastern property 
boundary.  Temporary wells were installed in borings B1 and B3.  The highest hydrocarbon 
concentrations detected in soil were 14,000 milligrams per kilogram (mg/kg) total petroleum 
hydrocarbons as diesel (TPHd), 31,000 mg/kg total petroleum hydrocarbons as gasoline 
(TPHg), and 500 mg/kg benzene.  A soil sample collected from 3.5 fbg in boring B-5, near the 
former hydraulic hoist, contained 16,000 mg/kg oil and grease.  No TPHd was detected in grab 
groundwater samples collected from borings B1 and B3.  The groundwater sample from boring 
B3 contained 340 micrograms per liter (µg/L) benzene.  Subsurface noted in their report that the 
former USTs had been removed in 1973 when the station closed based on a permit search at city 
of Oakland. Additional information is available in Subsurface’s October 13, 1989 Preliminary 
Hydrocarbon Contamination Assessment. 
 
1995 Subsurface Investigation 
In October 1995, Groundwater Technology Inc. (GTI) advanced borings SB-1 through SB-3 and 
installed groundwater monitoring wells MW-1 through MW-4.  The highest hydrocarbon 
concentrations detected in soil were 14,000 mg/kg TPHg and 120 mg/kg benzene.  Additional 
information is available in GTI’s November 14, 1995 Additional Site Assessment Report. 
 
1996 Subsurface Investigation 
In March 1996, Pacific Environmental Group (PEG) advanced soil borings P-1 through P-9.  The 
highest hydrocarbon concentrations detected in soil were 5,400 mg/kg TPHg and 41 mg/kg 
benzene in boring P-3.  The highest hydrocarbon concentrations detected in grab-groundwater 
samples were 800,000 g/L TPHg and 13,000 g/L benzene in boring P-2, located in 
Center Street.  Additional information is available in PEG’s April 18, 1996 Soil and Groundwater 
Investigation. 
 
1996 Well Installation 
In December 1996, PEG installed offsite wells MW-5 through MW-7 and drilled a boring for 
MW-8.  Well MW-8 was not installed because no evidence of petroleum hydrocarbons was 
observed.  No TPHg or benzene was detected in soil.  Additional information is available in 
PEG’s January 24, 1997 Soil and Groundwater Investigation. 
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1997 Soil Vapor Sampling 
PEG advanced soil vapor points SV-1 through SV-5 to depths up to 12 fbg.  The highest 
hydrocarbon concentrations detected in soil were 8,000 mg/kg TPHg and 52 mg/kg benzene.  
The highest hydrocarbon concentrations detected in soil vapor were 50,000 µg/L TPHg and 
65 µg/L benzene.  Hydrocarbon concentrations in soil vapor were highest between 6 and 10 fbg.  
Additional information is available in PEG’s January 24, 1997 Soil and Groundwater Investigation. 
 
1999/2001 Site Demolition 
Gettler-Ryan, Inc. (G-R) removed the dispenser island, sumps, the hydraulic hoist, building 
foundations, garbage enclosure, yard lights and asphalt.  An orphaned 1,000-gallon UST, an 
orphaned 550-gallon used-oil UST, and a buried 55-gallon drum (apparently a makeshift used 
oil UST) were encountered and removed.  This work was initiated in September 1999 and 
postponed until April 2001, while Chevron and the property owner determined UST 
ownership.  The highest hydrocarbon concentrations detected in soil were 630 mg/kg TPHg 
and 10 mg/kg benzene in the former gasoline UST cavity.  Additional information is available 
in Delta Environmental Consultants, Inc. (Delta) May 21, 2001 Compliance Soil Sampling During 
Removal of Underground Storage Tanks. 
 
2002 Monitoring Well Installation 
G-R installed groundwater monitoring well MW-8 offsite.  No TPHd, TPHg, benzene, or methyl 
tertiary butyl ether (MTBE) was detected in soil.  Additional information is available in Delta’s 
April 11, 2002 Monitoring Well Installation Report. 
 
2002 Subsurface Investigation 
G-R advanced soil borings GP-1 through GP-23 to approximately 12 fbg.  Soil samples were 
collected at 5 and 10 fbg in each boring to profile soil for disposal for the planned remedial 
excavation.  The highest hydrocarbon concentrations detected in soil were 19,000 mg/kg TPHg 
and 83 mg/kg benzene in boring GP-9 at 10 fbg.  The highest MTBE concentration detected in 
soil was 170 mg/kg in boring GP-14 at 10 fbg.  Additional information is available in G-R’s 
July 31, 2002 Soil Borings. 
 
2002 Remedial Excavation 
During November 2002, G-R excavated hydrocarbon-bearing soil in the areas of the former 
USTs, dispenser island, hydraulic lift, and sumps to a total depth of approximately 12 fbg, with 
a maximum depth of 14 fbg in one location.  Approximately 1,584 tons of hydrocarbon-bearing 
soil were removed and transported to Allied Waste Landfill in Manteca, California.  Thirty-four 
confirmation soil samples were collected.  Well MW-1 was destroyed by excavation during this 
event.  Prior to backfilling, approximately 900 pounds of oxygen releasing compound was 
placed in the excavation bottoms, and Class II aggregate base was used for backfill.  Additional 
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information is available in Delta’s January 23, 2003 Well Destruction, Over-Excavation and Soil 
Sampling Report. 
 
2003 Soil Borings and Well installation 
Delta advanced soil borings GP-24 through GP-30 to approximately 16 fbg.  Monitoring well 
MW-1A was installed near former monitoring well MW-1.  The highest hydrocarbon 
concentrations detected in soil were 1,600 mg/kg TPHd, 16,000 mg/kg TPHg, 92 mg/kg 
benzene, and 150 mg/kg MTBE in boring GP-30 at 10 fbg.  A sample from 15 fbg in GP-27 also 
contained 1,600 mg/kg TPHd.  Additional information is available in Delta’s May 15, 2003 Soil 
Boring and Well Installation Report. 
 
2004 Geoprobe and CPT Investigation 
In October and November 2004, cone penetration test (CPT) borings CPT-1 through CPT-5 and 
direct push borings C-1 through C-9 were advanced to further define the lateral and vertical 
extents of hydrocarbons in soil.  All borings were advanced onsite except CPT-5, which was 
located offsite in Center Street.  Vertical delineation of hydrocarbons in soil was achieved 
between 15 and 20 fbg, except for concentrations just above TPHg detection limits between 25 
and 50 fbg.  Anomalous hydrocarbon grab-groundwater analytical results were detected in 
deeper groundwater samples.  It was surmised that these concentration may result from cross 
contamination during drilling.  Additional information is in Cambria Environmental 
Technology’s January 14, 2005 Subsurface Investigation Report. 
 
2007 Well Installation and Subsequent Sampling 
Conestoga-Rovers & Associates, Inc. (CRA) installed clustered monitoring wells MW-9 through 
MW-17 to further define the vertical extent of hydrocarbons in groundwater.  Wells MW-9 
through MW-16 were screened from 35 to 40 fbg or from 55 to 60 fbg to collect depth-discrete 
groundwater samples.  Well MW-17 was screened from 70 to 75 fbg in an attempt to vertically 
delineate dissolved-phase hydrocarbons.  Dissolved-phase hydrocarbons were detected in all 
wells and were highest in well MW-14 screened from 55-60 fbg.  Subsequent groundwater 
monitoring and sampling events indicated that hydrocarbon concentrations were decreasing in 
these wells.  Additional information is available in CRA’s May 14, 2007 Well Installation Report 
and October 1, 2007 Third Multi-Level Groundwater Monitoring Report. 
 
2007 Soil Vapor Probe Installation 
On October 25, 2007 CRA installed soil vapor probes VP-1 through VP-6 and on November 6, 
2007 collected soil vapor samples to evaluate the potential for vapor intrusion to proposed 
residential housing units.  TPHg was detected in vapor probes VP-1, VP-4 and VP-5.  The 
highest TPHg concentration was detected in vapor probe VP-5 at 
2,100,000 micrograms per cubic meter (µg/m3).  No benzene was detected in soil vapor.  
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Additional information is available in CRA’s January 23, 2008 Feasibility Study/Corrective Action 
Plan Addendum. 
 
2008 Soil Vapor Investigation 
On October 3, 2008, CRA re-sampled vapor probes VP-1 and VP-3 through VP-6 to confirm 
initial results.  VP-2 could not be sampled due to water in the tubing.  TPHg was detected in 
vapor probes VP-4 and VP-5 and was highest in VP-5 at 120,000 g/m3.  No benzene was 
detected.  Additional information is available in CRA’s November 18, 2008 Soil Vapor 
Investigation Results. 
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