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1.0 INTRODUCTION 

On behalf of Ms. Naomi Gatzke, Conestoga-Rovers & Associates (CRA) is submitting 
this Revised Additional Site Characterization Report for the subject site.  The conclusions 
and recommendations in this revised report supersede the previous Additional Site 
Characterization Report dated October 1, 2009.  Work was performed under the 
December 23, 2008 Work Plan, Gatzke/Hooshi’s Auto Service, 1499 MacArthur Boulevard, 
Oakland, California, conditionally approved by Alameda County Environmental Health 
Services (ACEH) in their April 29, 2009 letter (Appendix A).  The project site manager 
for ACEH is Mr. Jerry Wickham. 
 
The following tasks were either performed or amended as indicated below: 
 
 Vault:  A boring was drilled within the buried concrete vault (location of former 

underground storage tanks), to determine the bottom construction of the vault. 

 Sewer Easement:  Municipal water, gas, sanitary, and storm lines around the site 
were identified and plotted on the site plan. 

 Soil Vapor Characterization:  Soil vapor probe SG-10 was installed within the buried 
UST vault.  All ten (10) soil vapor probes were sampled and soil vapor analyzed. 

 Downgradient Water Quality:  As identified by Underground Service Alert (USA) 
and a private utility locating service, a large subsurface sanitary sewer line did not 
allow adequate clearance to install monitoring well MW-7.  Soil vapor probe SG-9 
did not have detectable concentrations of chemicals of concern.  Considering this 
information, Mr. Wickham (ACEH) approved not installing MW-7. 

 Groundwater Monitoring:  As requested by ACEH, groundwater monitoring was 
suspended. 

 
Procedures and results are provided in the text of this report, supported with attached 
figures, tables, and appendices.  Figures 1 and 2 are a vicinity map and site plan, 
respectively.  Figure 3 present all the soil sampling results for total petroleum 
hydrocarbons as gasoline (TPHg) and benzene.  Figure 4 present all grab groundwater 
results and the latest, April 2009, monitoring well results and groundwater contour.  
Figure 5 is a geologic cross section (A-A’), presenting historical water levels, site 
lithology, and iso-concentrations for TPHg in soil and groundwater.  Figure 6 present 
previous and current soil vapor sampling results.  Table 1 has monitoring well 
construction details.  Table 2 provides recent and historical groundwater level 
measurements, elevations, hydrochemical, and separate phase hydrocarbon (SPH) 
thickness data.  Table 3 is a compendium of soil analytical results.  Table 4 presents soil 
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vapor analytical data.  Appendix A provides recent regulatory correspondence.  
Appendix B consists of an approved soil boring permit.   Appendix C consists of CRA’s 
standard operating procedure for vapor probe installation and sampling.  Appendix D 
provides the soil boring log for boring B-6, and newly installed soil vapor probe SG-10 
both located inside the former UST cavity.  Appendix E consists of the soil vapor 
sampling data sheets Appendix F consists of the analytical report for the August 2009 
soil vapor sampling event.  Appendix G consists of groundwater concentration trend 
analysis. 
 
 
1.1 SITE INFORMATION 

Site Address 1499 MacArthur Boulevard, Oakland 
 
Site Use Auto Service Business 
 
Client and Contact Mrs. Naomi Gatzke 
 
Consultant and Contact Person CRA, Bryan A. Fong 
 
Lead Agency and Contact Person Alameda County Environmental Health 

Mr. Jerry Wickham, P.G. 
 
Agency Case No.  RO0000516 
 
 

2.0 SITE BACKGROUND  

2.1 SITE DESCRIPTION 

The site is located at 1499 MacArthur Boulevard in Oakland, California, currently 
operating as an automobile repair/service business.  It is located in a commercial and 
residential area, bound by MacArthur Boulevard to the north, 14th Avenue to the east, 
and Interstate 580 to the south.  Surrounding topography is relatively hilly and generally 
slopes to the south and southwest.  Prior to 1990, the site apparently operated as a 
gasoline service station.  Toward the west, south, and east elevated masonry walls exist.  
This site is at ground level with MacArthur Boulevard to the north.  A buried concrete 
bottomless vault exists on-site, in the location where the former underground storage 
tanks (USTs) were removed. 
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2.2 GEOLOGY AND HYDROGEOLOGY 

Geology:  The site is located in the Coast Range Physiographic Province, characterized 
by northwest-southeast trending valleys and ridges.  This region lies between the Pacific 
Ocean to the west and the Great Valley to the east.  The oldest known bedrock in the 
Coast Range Province is marine sedimentary and volcanic rocks that form the 
Franciscan Assemblage.  Geologic formations in the San Francisco Bay Region range in 
age from Jurassic to Recent Holocene. 
 
The site is located to the west of the Oakland-Berkeley Hills on the East Bay Plain, which 
generally slopes gently to the west towards San Francisco Bay.  The San Francisco Bay is 
located in a broad depression in the Franciscan bedrock resulting from an east-west 
expansion between the San Andreas and Hayward fault systems.  Unconsolidated 
sediments in the East Bay Plain vary in thickness, with some areas up 1,000 feet (ft) 
thick.  From oldest to youngest, the unconsolidated sediments are 1/ Santa Clara 
Formation, 2/ Alameda Formation, 3/ Temescal Formation, and 4/ artificial fill.  The 
Early Pleistocene Santa Clara Formation consists of alluvial fan deposits inter-fingered 
with lake, swamp, river channel, and flood plain deposits, ranging from 300 to 600 ft 
thick.  The Late Pleistocene Alameda Formation was deposited primarily in an estuarine 
environment and consists of alluvial fan deposits bound by mud deposits on the top and 
bottom of the formation.  The Alameda Formation ranges from 26 to 245 ft thick and is 
subdivided into the Yerba Buena Mud, San Antonio, Merritt, and Young Bay Mud 
Members.  The Early Holocene Temescal Formation is an alluvial fan deposit consisting 
primarily of silts and clays with some gravel layers.  The Temescal Formation ranges 
from 1 to 50 ft thick, thinning toward the bay.  Based on the Department of the Interior 
U.S. Geological Survey, Geologic Map of the Hayward Fault Zone, 1995, the site geology 
consists of undifferentiated Quaternary surficial deposits.  Under the fill, the shallow 
unconsolidated sediments at the site are probably Temescal Formation. 
 
Based on previous studies, soil material beneath the site consists of fill, clay, and clayey 
sand.  The apparent fill consists of poorly graded sands, gravels, and clay materials, 
from 0 to 6 ft below ground surface (bgs).  Underlying the fill material is clay 
approximately 4 to 8 ft in thickness.  Below the clay is clayey sand, observed to the total 
explored depth of 20 ft bgs. 
  
Hydrogeology: The site is located in the East Bay Plain Subbasin, Groundwater Basin 
No. 2-9.04 (Department of Water Resources 2003).  The East Bay Plain Subbasin is a 
northwest trending alluvial basin, bounded on the north by San Pablo Bay, on the east 
by the contact with Franciscan basement rock, and on the south by the Nile Cone 
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Groundwater Basin.  The East Bay Plain Subbasin extends beneath the San Francisco Bay 
to the west. The East Bay Plain Subbasin aquifer system consists of unconsolidated 
sediments of Quaternary age.  These include the Santa Clara Formation, Alameda 
Formation, Temescal Formation, and artificial fill.  The water-bearing formation at the 
site is currently unclassified.  In the project area most rainfall occurs between 
November and March.  The average annual rainfall is approximately 23 inches. 
 
Throughout most of the East Bay Plain in the region of the site, water level contours 
show that the general direction of groundwater flow is east to west, towards 
San Francisco Bay.  Groundwater flow direction typically correlates to topography.  
Based on the regional topography and the results from years of groundwater 
monitoring, the groundwater beneath the site flows in a southwesterly direction, 
towards the San Francisco Bay.  A rose diagram on Figure 4 presents groundwater flow 
directions from the fourth quarter 2000 to the second quarter 2009. According to the 
California Regional Water Quality Control Board San Francisco Bay Region’s Water 
Quality Control Plan (2007), this groundwater basin has been designated as existing 
beneficial use for municipal and domestic, industrial process, industrial service, and 
agricultural water supplies.  
 
The shallow water-bearing zone beneath the site is under semi-confined conditions with 
saturated sediments present at approximately 12 ft bgs, beneath an overlying silty clay 
layer.  Since December 2000, the potentiometric surface has fluctuated from 4.88 to 
9.66 ft bgs across most of the site.  In December 2000, water levels rose approximately 
5.5 ft in the monitoring wells across the site and remained elevated.  With the rise in 
water levels, it appears that the water-bearing zone changed from being unconfined to 
being semi-confined. Over the past 9 years, groundwater has consistently flowed 
towards the southwest. 
 

3.0 PREVIOUS ACTIVITIES AND INVESTIGATIONS 

Following is a brief chronology for previous activities and environmental investigations:  
 
October 1990 UST Removal Activities:  Three USTs, including one (1) 500 gallon and 
two (2) 1,000 gallon gasoline fuel tanks, were removed from the site in October 1990 by 
K.T.W. & Associates (KTW).  These USTs reportedly contained unleaded, premium, and 
regular gasoline.  Product lines, fill risers, vent lines, and a fuel island were also 
apparently removed.  As reported by KTW, “Upon removal the structural integrity of the 
tanks were observed to be sound.  The tanks were unwrapped, and were observed to contain no 
corrosion holes.”  According to KTW, the product piping and fill pipe appeared sound, 
but the “vent lines contained a large number of corrosion holes.”  In addition, the overburden 
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surrounding the tanks had “very strong hydrocarbon odor” and “overburdened material 
contained discoloration.”  The excavated overburdened, consisting of sand and aggregate, 
was reported removed.  Hydrocarbons TPHg, along with benzene, toluene, 
ethylbenzene, and xylenes (BTEX) were detected in soil samples.  According to KTW’s 
October 17, 1990 letter report , a 100 gallon waste oil tank located on the west side of the 
property near the fence line, was apparently not removed.  But according to 
Mr. Hooshi Jhassemi, with Hooshi’s Auto Service, the waste oil tank was removed. 
 
1993 Subsurface Assessment and Monitoring Wells:  In 1993, a subsurface assessment 
was reportedly conducted during which three groundwater monitoring wells (MW-1, 
MW-2, and MW-3) were installed at the site.  Results of this assessment indicated that 
the soil and groundwater beneath the site were impacted by petroleum hydrocarbons 
that may have leaked from the former USTs.  The report of this assessment and 
monitoring well installation was not available. 
 
1996 Site Characterization:  Century West Engineering Corporation (CWEC) performed 
site characterization activities in 1996, including twelve (12) geoprobe borings to collect 
soil and groundwater samples for analysis; installation of monitoring wells MW-4, 
MW-5, and MW-6; a soil vapor extraction (SVE) pilot test, and hydraulic slug tests.  
CWEC concluded that high concentrations of hydrocarbons exist in soil and 
groundwater.  As a result of the pilot test, CWEC concluded that significant vacuum 
influence was observed and high vapor concentrations of volatile organic compounds 
(VOCs) were measured.  As a result of the hydraulic slug tests, CWEC concluded that 
aquifer materials at locations MW-1 and MW-3 had approximate hydraulic 
conductivities (K) of 1.0x10-5 centimeters per second (cm/s) and 2.6x10-5 cm/s, 
respectively. 
 
2000 to 2001 SVE Remediation:  On September 19, 2000, Cambria installed a Soil Vapor 
Extraction (SVE) remediation system.  Monitoring wells MW-1, MW-2, and MW-5 were 
connected to the system.  On October 23, 2000, in-well air sparging was initiated in wells 
MW-2 and MW-5 to help remove any remaining SPH.  The SVE system performed for 
8 months (September 2000 through April 2001) and was subsequently halted due to low 
hydrocarbon removal rates.  A total of 16.5 pounds of hydrocarbons were removed 
during the SVE remedial activities. 
 
2004 Closure Request and 2005-2008 Petition for Closure:  On July 21, 2004 a 
Closure Request was submitted to ACEH.  Additional clarification was provided in the 
Clarification Regarding Closure Request dated October 6, 2004.  Closure was denied by 
ACEH.  On May 6, 2005, a Petition for Closure was submitted to the State Water 
Resources Control Board (State Board).  After various discussions with the State Board 
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and ACEH, the petition for closure was put on hold conditional on collecting additional 
data requested by ACEH in their May 11, 2006 letter.  On July 20, 2006, an Additional Site 
Assessment Work Plan was submitted to ACEH and conditionally approved in a 
September 15, 2006 letter from ACEH.  Additional characterization was performed in 
December 2006 and reported in the March 1, 2007 Supplemental Site Characterization 
Report.  On June 20, 2007, CRA submitted a letter titled Ready for Closure to ACEH.  This 
was based on a discussion with the State Board and ACEH that ACEH was to allow 
closure if soil gas risk was not significant, even with the understanding that petroleum 
hydrocarbons remain on-site.  Even though soil gas results determined that vapor 
intrusion did not pose a significant risk, ACEH requested that the State Board not allow 
closure to proceed and that additional characterization be performed.  On 
January 30, 2008, CRA submitted an Abeyance Request Closure Petition.  The additional 
characterization was defined by ACEH in their September 2, 2008 letter. 
 
2006-2007 Supplemental Site Characterization:  As requested by ACEH, additional site 
soil, groundwater, and soil vapor characterization was performed in December 2006 and 
January 2007.  Results were documented in the Supplemental Site Characterization 
Report dated March 1, 2007 and indicated the following: 1) Elevated hydrocarbon 
concentrations in soil exist around 15 ft bgs, south and northwest of the excavation; 2) 
Elevated concentrations of TPHg and BTEX exist in groundwater; and 3) None of the 
soil gas results exceed the residential and commercial/industrial environmental 
screening levels for vapor intrusion.  Due to the finding of elevated concentrations of 
petroleum product in soil and groundwater at the site, the recommendation was to 
evaluate and select a remedial alternative in a proposed Remedial Action Plan.  On 
October 25, 2007, CRA submitted a letter to ACEH titled “Request Approval to Proceed 
with Remedial Action Plan.”  ACEH put this request on hold pending additional 
characterization identified in their September 2, 2008 letter. 
 
2009 Additional Site Characterization:  As a result of the May 1, 2007 Supplemental Site 
Characterization Report, ACEH requested additional characterization in a 
September 2, 2008 letter.  As a result, a Work Plan was submitted to ACEH on 
December 23, 2008.  The Work Plan was conditionally approved in an April 29, 2009 
letter from ACEH.  An Additional Site Characterization Report was submitted to ACEH in 
September 2009 and subsequently revised in January 2010 as requested by ACEH. 
 
Groundwater Monitoring:  Groundwater onsite has been monitored and sampled from 
January 1993 to the present.  During the fourth quarter 2000, groundwater levels in the 
monitoring wells rose approximately 5.5 ft and the shallow water-bearing zone switched 
from being unconfined to semi-confined.  Since December 2000, the potentiometric 
surface has fluctuated from 4.88 to 9.66 ft bgs across most of the site.  Seasonal 
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groundwater depth fluctuations have been relatively flat with first and second quarter 
groundwater depths usually being slightly less than the third and fourth quarters. 
Groundwater analytical results are presented in Table 2.  Time-series analysis graphics 
for TPHg and benzene in groundwater are provided in Appendix G. 
 
 

4.0 HYDROCARBON DISTRIBUTION 

Following is a summary of hydrocarbon distribution in soil, groundwater, and soil 
vapor. 
 
 
4.1 HYDROCARBON DISTRIBUTION IN SOIL 

Fifty-four (54) soil samples have been collect at the site, principally analyzed for TPHg 
and BTEX.  Figure 3 and 5 graphically presents the results for TPHg and benzene in soil.  
Table 3 provides soil sampling results.  Samples collected below the former USTs, in 
October 1990, detected TPHg and BTEX, with the highest concentrations of TPHg and 
benzene at 450 mg/kg and 8.7, respectively.  Organic lead was also found in one of the 
two samples analyzed, at a concentration of 0.15 mg/kg.  The former USTs, removed in 
October 1990, were located in a bottomless concrete vault, with an approximate vault 
depth of 7 ft.  Soil samples collected just outside of the vault, principally to the south, 
had elevated concentrations between 10 and 15 ft bgs.  The highest concentration of 
TPHg in soil was sampled while installing MW-2, with 1,460 mg/kg TPHg at 10 ft bgs.  
While the highest concentration of benzene was found inside the vault, below the former 
UST, at 8.7 mg/kg, the next highest concentration of benzene was found just outside the 
vault in G-9 with 3.1 mg/kg benzene.  Concentrations appear to generally decrease 
below approximately 15 ft bgs.  Concentrations in soil also significantly decrease moving 
away from the former USTs and just beyond the vault.  Samples collected on the east 
and north sides of the property, adjacent to 14th Avenue and MacArthur Boulevard 
respectively, are non-detect for hydrocarbons.  Soil collected below product lines under 
the former dispenser island was non-detect for TPHg and 0.023 mg/kg for benzene.  The 
concentrations identified above were all collected before SVE remediation conducted in 
2000 to 2001.  The highest post-remediation concentrations for TPHg and benzene are 
560 mg/kg (B-5 at 15 ft bgs) and 0.54 mg/kg (B-2 at 15 ft bgs), respectively. 
 
In summary, hydrocarbons remaining in soil are limited to the vicinity of the former 
USTs and extend vertically to a depth of less than 20 ft bgs.  Based on the estimated 
extent of hydrocarbon-impacted soil of 15 ft by 15 ft by 10 ft thick, CRA estimates that 
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less than 50 pounds of hydrocarbons remain in the subsurface.  A cross sectional view of 
the TPHg in soil plume is presented in Figure 5. 
 
 
4.2 HYDROCARBON DISTRIBUTION IN GROUNDWATER 

Groundwater has been characterized with six (6) monitoring wells, with the earliest 
groundwater monitoring event in 1993, and five (5) grab groundwater samples collected 
in 2006.  Groundwater sampling results for TPHg, benzene, and MTBE are graphically 
presented in Figure 4 and 5 and also in Table 2.  Elevated concentrations of 
hydrocarbons have been detected in the general area of the vault used for the USTs.  The 
highest monitoring well concentrations for the April 2009 monitoring round, was 
93,000 g/L TPHg in MW-5, located northeast of the vault, and 450 g/L benzene in 
MW-2, located just south of the vault.  MTBE was generally non-detect for all sampling 
rounds.  Appendix G presents time-series trend analysis for monitoring well results.  In 
general, concentrations in groundwater decreased after SVE remediation, but appear 
persistent.  Grab groundwater samples collected just beyond the vault, in 
December 2006, confirmed elevated concentration of hydrocarbons.  These grab 
groundwater samples were collected from borings with depths of 20 ft bgs, except for 
B-3 with a depth of 16 ft bgs.  The highest grab groundwater results for TPHg and 
benzene are 72,000 g/L (B-5) and 1,100 g/L (B-2), respectively.  Groundwater 
concentrations moving away from the vault area, as represented by monitoring wells 
MW-3, MW-4, and MW-6, are generally non-detect for hydrocarbons.  Downgradient 
well MW-4, located in the southwest corner of the site, has been non-detect for 
hydrocarbons since January 2003 and generally non-detected prior to 2003.  Based on 
groundwater sampling results, elevated hydrocarbon concentrations of TPHg and BTEX 
appear to persist around the general area of the former USTs and vault.  MTBE is not a 
chemical of concern for this site. 
 
 
4.3 HYDROCARBON DISTRIBUTION IN SOIL VAPOR 

Ten (10) soil vapor probes have been installed on-site.  Eight (8) are located on the raised 
portion of the site and two (2) on the south side below the retaining wall.  Eight (8) of the 
soil vapor probe were sampled in January 2007.  Soil vapor probe SG-10 was installed 
August 13, 2009.  All ten (10) soil vapor probes were sampled in August 2009.   Figure 6 
graphically presents soil vapor results for both sampling events.  Table 4 provides a 
summary of soil vapor sampling results.  The January 2007 sampling event only 
analyzed BTEX.  All 2007 results were below the Regional Water Quality Control Board, 
San Francisco Bay Region’s (Water Board), shallow soil gas screening levels for 
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residential and commercial vapor intrusion risk (Water Board, 2007, Environmental 
Screening Levels, Table E).  The August 2009 sampling event analyzed both TPHg and 
BTEX.  Most BTEX concentrations were non-detected and detected concentrations were 
well below the shallow soil gas screening levels.  TPHg, in soil vapor, was detected in 
eight of the ten samples, with the highest concentration of 2,600 g/m3.  These TPHg 
concentrations are still well below the shallow soil gas screening levels for residential 
and commercial land use.  In summary, vapor intrusion is not a significant risk at this 
site. 
 
 

5.0 2009 ENVIRONMENTAL INVESTIGATION 

Following are procedures and results for the 2009 environmental investigation.  
 
 
5.1 CONCRETE VAULT 

As identified on the Figure 2 Site Plan, a subsurface concrete vault contained the three (3) 
former USTs within the site.  After the USTs were removed in 1990, the vault was 
backfilled.  After it was backfilled the area was re-surfaced with concrete.  In time, the 
concrete subsided and a layer of asphalt was added to bring the top surface up to grade.  
The focus of the investigation was to determine if this vault had a bottom.  On 
August 13, 2009, soil boring B-6 was hand augured to a depth of 14.5 feet within the 
vault.  It was determined that fill was present down to an approximate depth of 7 ft bgs 
and the buried vault did not have a hard (concrete) bottom. Appendix D provides the 
boring log for B-6. 
 
 
5.2 SEWER EASEMENT 

City of Oakland records were reviewed to determine subsurface utilities around the site.  
Figure 2 presents the approximate locations of these utilities.  On the south side of the 
property, below the retaining wall, is an easement with a sanitary sewer at an estimated 
depth of 15 ft bgs.  This depth is only approximate, based on visual observation after 
removing a manhole cover. 
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5.3 DOWNGRADIENT WATER QUALITY 

The Work Plan proposed installing a monitoring well (MW-7) near soil vapor probe SG-9.  
As identified above, the location of a sanitary sewer line prohibited installation of MW-7 
due to minimum clearance requirements for drilling in the location of a utility.  After 
reviewing the non-detect soil vapor results from soil vapor probe SG-9 with 
Mr. Wickham of ACEH, it was determined that installation of proposed well MW-7 
would not be necessary.  A subsequent evaluation of the historical groundwater 
gradient indicated that groundwater flows consistently to the southwest. Monitoring 
well MW-4 is located directly southwest and downgradient of the former USTs.  Based 
on the lack of detectable hydrocarbons in well MW-4, the downgradient extent of the 
plume appears to be fully defined.  Figure 4 presents a rose diagram of historical 
groundwater flow directions.  Figure 5 presents a cross sectional view of the TPHg 
groundwater plume. 
 
 

6.0 2009 SOIL VAPOR INVESTIGATION 

This section of the report presents preparations and procedures for the installation of 
soil vapor probe SG-10, inside the buried vault used for the former USTs, and sampling 
soil vapor probes SG-1 through SG-10.  Figure 6 and Table 4 provide the results for the 
August 2009 and January 2007 soil vapor sampling events.  Installation of SG-10 and the 
August 2009 sampling event was performed in accordance with the December 23, 2008 
Work Plan, as modified by the ACEH April 29, 2009 approval letter (Appendix A).  
General standard operating procedures are presented in Appendix C.  Soil vapor probe 
SG-10 construction details are presented on the boring/construction log in Appendix D.  
Soil vapor sampling data sheets, for the August 2009 sampling event, are presented in 
Appendix E. 
 
 
6.1 SUMMARY OF SOIL VAPOR INVESTIGATIONS 

The objectives of the 2009 soil vapor investigation was defined in ACEH’s 
September 2, 2008 letter (Appendix A) as vapor characterization inside the vault area 
and to “… collect soil vapor samples from the existing probes during a period when soil moisture 
is low to confirm the previous results.”  To meet these objectives, CRA installed soil vapor 
probe SG-10 August 13, 2009 inside the buried vault and sampled soil vapor probes 
SG-1 through SG-10 in August 25, 2009.  Soil vapor probes SG-1 through SG-9 (except 
SG-6) were previously sampled and analyzed in January 2007.  Procedures and results 
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for installing and sampling SG-1 through SG-9 are documented in Cambria’s 
March 1, 2007 Supplementation Site Characterization Report. 
 
 
6.2 SOIL VAPOR INSTALLATION AND SAMPLING PROCEDURES 

Recently installed soil vapor probe SG-10 and previously installed soil vapor probes 
SG-1 through SG-9 are identified on Figure 6.  Construction of the soil vapor probes 
generally follow the standard operating procedures presented in Appendix C, based on 
the Department of Toxic Substances Control’s (DTSC) January 28, 2003 Advisory-Active 
Soil Gas Investigation (DTSC Advisory). 
 
Installation and Sampling Dates: On August 13, 2009, CRA and Vapor Tech Services 
installed soil vapor probe SG-10.  CRA sampled probes SG-1 through SG-10 on 
August 25, 2009. 
 
Personnel Present:  Installation and sampling activities were performed by CRA Staff 
Geologist Bryan Fong and Glenn Reiss of Vapor Tech Services, under the oversight of 
CRA Geologist Mark Jonas, California Professional Geologist No. 6392. 
 
Permits: The Alameda County Public Works Agency (ACPWA) issued the subsurface 
drilling permit for the soil vapor probe.  A copy of the permit is in Appendix B. 
 
Drilling Company: Vapor Tech Services (C-57 License # 916085) of Berkeley, California 
installed the soil vapor probe using a hand auger. 
 
Probe Materials:  Soil vapor probe SG-10 was constructed following CRA’s standard 
operating procedures (Appendix C) based on the January 28, 2003 DTSC’s 
Advisory-Active Soil Gas Investigation guidelines.  Vapor probe SG-10 was constructed 
using a ¼ inch Teflon sampling tube connected to a ¼ inch high density polyethylene 
screen.  The boring was 5.5 ft bgs deep.  The screen was set at 4.9 to 5 ft bgs.  Monterey 
sand (#2/12) was placed around the screen from 4.5 to 5.5 ft bgs.  Bentonite was placed 
from 0.3 to 4.5 ft bgs.  The probe was capped with a grade-level well box.  A soil vapor 
probe construction log is presented in Appendix D. 
 
Probe Installation:  Prior to probe installation, CRA marked out boring locations with 
white paint and notified underground service alert (USA) to have the underground 
utilities marked.  CRA also completed a utility survey using a private company.  CRA 
logged the soil cuttings in each boring, as presented in Appendix D. No soil samples 
were collected for analyses. 
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Soil Vapor Sampling: Soil vapor probes were sampled on August 25, 2009.  Soil vapor 
sampling and leak testing were performed following the DTSC’s January 28, 2003 
Advisory-Active Soil Gas Investigation guidelines.  Soil vapor sampling data sheets are 
presented in Appendix E.  Purging and sampling were conducted at a rate of 
approximately 100 milliliters per minute (mL/min).  Vapor samples were collected in 
one liter Summa canisters after removing approximately three purge volumes from the 
screen interval.  Each sample was labeled, documented on a COC (Appendix F), and 
submitted to Air Toxics, Ltd. of Folsom, California for analysis.  Soil vapor sampling 
forms are presented in Appendix E. 
 
Soil Vapor Sample Analysis: Each soil vapor sample was analyzed according to the 
modified and agency-approved Work Plan for TPHg (Modified Method TO-3), BTEX 
(Method TO-15), butane, isobutene, and propane (Modified TO-15, TICs), and oxygen, 
carbon dioxide, and methane (Modified Method ASTM D-1946).  Laboratory data sheets 
are provided in Appendix F.  Results are tabulated in Table 4 and presented in Figure 6. 
 
 
6.3 SOIL VAPOR SAMPLING RESULTS 

Soil vapor samples were collected from soil vapor probes SG-1 through SG-10 on 
August 25, 2009.  Soil vapor sampling results are presented in Table 4 and on Figure 6.  
The analytical laboratory report and COCs are included in Appendix F.  Following is a 
summary of analytical results. 
 
 
6.3.1 SOIL VAPOR SAMPLING - LEAK DETECTION RESULTS 

Soil vapor testing of leak detection constituents butane, isobutene, and propane confirm 
that all TPHg/BTEX results are valid and representative of subsurface conditions. 
 
 
6.3.2 SOIL VAPOR SAMPLING – TPHG/BTEX RESULTS 

The following Table 6-1 presents the 2009 soil vapor results for TPHg and BTEX: 
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TABLE 6-1 
2009 SOIL GAS RESULTS  

Vapor Probe 
Sample ID 

TPHg 
(μg/m3) 

Benzene 
(μg/m3) 

Toluene 
(μg/m3) 

Ethylbenzene 
(μg/m3) 

m,p-Xylene 
(μg/m3) 

o-Xylene 
(μg/m3) 

SG-1 940 ND<3.9 14 6.5 39 14 
SG-2 1,500 ND<3.9 ND<4.6 ND<5.2 ND<5.2 ND<5.2 
SG-3 ND<250 ND<3.9 ND<4.6 ND<5.4 ND<5.4 ND<5.4 
SB-4 2,500 ND<3.9 ND<4.6 ND<5.4 ND<5.4 ND<5.4 
SG-5 1,000 ND<4.1 ND<4.9 ND<5.6 ND<5.6 ND<5.6 
SG-6 840 ND<3.7 ND<4.4 ND<5.0 ND<5.0 ND<5.0 
SG-7 2,600 4.4 ND<4.6 ND<5.2 7.5 ND<5.2 
SG-8 780 ND<3.9 7.8 ND<5.4 ND<5.4 ND<5.4 
SG-9 ND<260 ND<4.1 ND<4.9 ND<5.6 ND<5.6 ND<5.6 

SG-10 740 ND<3.1 41 ND<4.3 8.8 ND<4.3 

 Notes:  μg/m3 = micrograms per cubic meters; ND<n = not detected (ND) above laboratory reporting limit,n 

 
The following Table 6-2 compares the highest concentration with Regional Water Quality 
Control Board, San Francisco Bay Region (Nov. 2007) Table E-2 Environmental Screening 
Levels (ESLs) for vapor intrusion. 
 

TABLE 6-2 
SOIL GAS RESULTS FOR BENZENE AND ENVIRONMENTAL SCREENING LEVELS 

Shallow Soil Gas Screening Levels 

Analyte 
Frequency of 

Detection 

Highest 
Conc. 

(μg/m3) 
Residential  

Land Use (μg/m3) 
Commercial/Industrial   

Land Use (μg/m3) 

TPHg 8/10 (80%) 2,600 10,000 29,000 
Benzene 1/10 (10%) 4.4 84 280 
Toluene 3/10 (33%) 41 63,000 180,000 

Ethylbenzene 1/10 (10%) 6.5 980 3,300 

Xylenes 
3/10 (33%)1 
1/10 (10%)2 39 21,000 58,000 

 Notes:   1= m,p-Xylenes;  2 = o-Xylene; μg/m3 = micrograms per cubic meters 

 
 

7.0 CONCLUSIONS AND RECOMMENDATIONS 

7.1 CONCLUSIONS 

Based on the findings of this and previous investigations, CRA offers the following 
conclusions: 

 A concrete vault was initially used to house the former USTs at the site.  According 
to the property owner, the concrete vault was not removed during the time of the 
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UST removal.  A visual inspection of the site indicated the outline of the concrete 
vault.  Based on the observations from soil boring B-6 drilled in the center of the 
vault, the vault does not have a bottom and its walls likely extend down to 7 ft bgs. 

 Geologic cross A-A’ in Figure 5 indicates that a moderate permeability saturated soil 
layer extends across the site from the source area (former USTs) to well MW-4 
located in the southwest corner of the site. MW-4 appears to be in direct hydraulic 
connection with the source area.  As shown in the rose diagram on Figure 4, 
groundwater flows consistently to the southwest, therefore MW-4 appears to be an 
effective well to monitor the downgradient extent of hydrocarbon plume. The 
hydrogeology and lack of any dissolved-phase hydrocarbons in MW-4 over the past 
6 years indicates that: 1) the downgradient extent of hydrocarbon plume is defined 
and 2) the 20-year old hydrocarbon plume is stable, and likely beginning to slowly 
shrink back towards the source area. 

 Recent soil vapor results collected during a period of low soil moisture 
(August 2009) were comparable with previous soil vapor results collected during a 
period of high soil moisture (January 2007).  Soil vapor results do not exceed the 
residential and commercial/industrial ESLs related to vapor intrusion, including the 
soil vapor sample collected from a soil probe (SG-10) installed in the center of the 
concrete vault. Soil vapor results indicate that there is no potential vapor intrusion 
concern. 

 
 
7.2 RECOMMENDATIONS 

CRA offers the following recommendation: 
 
 Although the hydrocarbons remaining in soil and groundwater do not pose a threat 

to human health via vapor intrusion, hydrocarbon-impacted soil that is trapped 
below groundwater at approximately 15 ft bgs continues to leach into groundwater 
and prevent source area wells MW-2 and MW-5 from exhibiting decreasing 
concentration trends currently required for site closure.  Consistent with the 
recommendation in Cambria’s Supplemental Site Characterization Report dated 
March 1, 2007, CRA recommends additional site remediation. Specifically, CRA 
recommends an in-situ chemical oxidation (ISCO) remedial approach be 
implemented to address the hydrocarbon-impacted saturated soil.  CRA proposes 
that a field pilot test be first implemented using an oxidant such as sodium 
persulfate.  Based on the limited extent and mass of hydrocarbons, the pilot test by 
itself might be capable of destroying sufficient hydrocarbon mass to achieve 
decreasing concentration trends in the source area wells and obtain site closure. 
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STANDARD OPERATING PROCEDURES 
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BORING/CONSTRUCTION LOGS, AUGUST 2009 
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SOIL VAPOR SAMPLING DATA SHEETS 
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ANALYTICAL LABORATORY REPORT 
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