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SOIL INVESTIGATION REPORT 
Atlantic Richfield Company Station #2185 

9800 International Boulevard 
Oakland, California 

 

 

1.0 INTRODUCTION 
 
On behalf of the Atlantic Richfield Company, RM – a BP affiliated company, Broadbent & 
Associates, Inc. (BAI) has prepared this Soil Investigation Report for additional soil 
characterization at the Atlantic Richfield Company Station #2185, located at 9800 International 
Boulevard, Oakland, California (Site).  This on-site soil investigation was completed to assess 
the presence of residual hydrocarbon contamination on-site to the north of the dispenser islands.  
Investigation activities were conducted in accordance with the BAI Work Plan for On-Site Soil 
Investigation dated 16 June 2008, as approved with additional comments by the Alameda County 
Environmental Health (ACEH) in their letter dated 25 June 2008.  A copy of this letter is 
provided in Appendix A.  This report includes discussions on the Site Background, Field 
Activities Performed, Results of Investigation, Site Geology and Hydrogeology, Conclusions and 
Recommendations. 

 
2.0 SITE BACKGROUND 
 
The Site is an active ARCO-brand gasoline retail outlet located on the eastern corner of 98th 
Avenue and International Boulevard in Oakland, California.  A site location map is provided as 
Drawing 1.  The land use in the immediate vicinity of the Site is mixed commercial and 
residential.  The Site consists of a service station building and four gasoline underground storage 
tanks (USTs) with associated piping and dispensers.  The Site is covered with asphalt or concrete 
surfacing except for the vegetation along the southwestern and southeastern property boundaries. 

In May 1991, ROUX Associates (ROUX) conducted a preliminary tank replacement assessment 
which included drilling four onsite soil borings and installing two onsite vadose zone wells 
(VW-1 and VW-2).  Locations of wells VW-1 and VW-2 are exhibited in Drawing 2.  Soil 
samples were collected at five and ten feet bgs in each of the borings.  Laboratory analyses of the 
samples showed that soil near the existing USTs contained Total Petroleum Hydrocarbons in the 
Gasoline Range (TPH-G) and benzene at concentrations up to 350 and 19 milligrams per 
kilogram (mg/kg), respectively.  In June 1991, ROUX conducted a one-day, vapor-extraction test 
on vadose wells VW-1 and VW-2.  Based on the results of that test, ROUX concluded that vapor 
extraction would not be a suitable remedial alternative at the Site.  Results of the assessment are 
detailed in the Preliminary Tank Replacement Assessment, ARCO Facility No. 2185, 9800 E. 14th 
Street, Oakland, California (ROUX, 8 August 1991).   

In September 1991, ROUX performed a limited subsurface investigation at the Site which 
included drilling four additional soil borings in the proposed location of the new UST complex, 
northeast of the original UST complex.  Laboratory analysis of the soil samples indicated that 
samples collected from the borings on the eastern edge of the proposed UST complex had not 
been impacted by petroleum hydrocarbons.  Hydrocarbons were detected in the samples 
collected from the borings along the western edge of the proposed UST complex.  Results of the 
investigation were documented in Limited Subsurface Soil Investigation, ARCO Facility No. 
2185, 9800 E. 14th Street, Oakland, California (ROUX, 22 November, 1991).  
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Between October and November 1991, ROUX observed the excavation and removal of three 
gasoline USTs and associated product piping from the site.  Twelve sidewall soil samples were 
collected from the former UST cavity and 14 soil samples were collected beneath the product 
line piping.  Former UST cavity soil sample SW-7, collected at 14 feet bgs contained 
1,100 mg/kg TPH-G and 5.9 mg/kg Benzene.  Product line sample Line-9 collected at 9.5 feet 
bgs contained 5,400 mg/kg TPH-G and 22 mg/kg Benzene.  Approximately 1,050 cubic yards of 
soil were excavated and disposed of during tank and product line removal.  Approximately 5,000 
gallons of water were pumped out of the former UST excavation and disposed of during tank 
removal activities.  Details of the tank removal and sampling are documented in Underground 
Storage Tank Removal and Soil Sampling, ARCO Facility No. 2185, 9800 E. 14th Street, 
Oakland, California (ROUX, 17 June 1992).  Tabulated analytical results are summarized within 
Appendix B.     

In July 1992, RESNA conducted a subsurface investigation at the site which included drilling 
and installing four ground-water monitoring wells (MW-1 through MW-4).  Initial ground-water 
flow direction was determined to be towards the southwest.  Laboratory analysis of soil and 
ground-water samples from the wells indicated that soil and ground water immediately 
downgradient from the former UST complex and dispenser islands were impacted by petroleum 
hydrocarbons.  Results of the investigation were summarized in Initial Subsurface Investigation 
at ARCO Station 2185, 9800 E. 14th Street, Oakland, California (RESNA, 28 September 1992).   

Between January and May 1993, RESNA conducted an initial off-site and additional on-site 
subsurface investigation which included the drilling and installation of two additional on-site 
wells (MW-5 and MW-6) and one off-site well (MW-7).  Soil samples collected from well 
MW-7 and well MW-5 (located west of the northern pump island) did not exhibit detectable 
concentrations of petroleum hydrocarbons.  Soil samples from well MW-6, located west of the 
former UST complex and southwest of the pump islands, exhibited contamination by petroleum 
hydrocarbons.  In addition, petroleum hydrocarbons were detected above laboratory reporting 
limits in the ground-water sample collected from offsite well MW-7.  However, subsequent 
monitoring at the Site has shown that several chlorinated solvents in the ground-water at MW-7 
appear to be responsible for the chromatogram pattern originally quantified as TPH-G.  In 
addition to the characterization, a limited off-site record search and on-site aquifer pumping test 
were conducted.  A review of historical aerial photographs identified two properties on the 
northwest and southwest corners of the intersection of 98th Avenue and East 14th Street 
(International Blvd.) as former gasoline service stations.  Off-site well MW-7 was installed 
within 15 feet of a former pump island at the historic service station southwest across East 14th 
Street from the Site.  Results of the investigation were documented in Initial Off-site and 
Additional On-site Subsurface Investigation and Pumping Test at ARCO Station 2185, 9800 East 
14th Street, Oakland, California (RESNA, 12 October 1993).   

In April 1994, RESNA installed one ground-water monitoring well at the site (MW-8) at the 
request of the ACEH.  This well was installed so that the Site could be considered for Alternative 
Points of Compliance, under the Tentative Resolution of the California Regional Water Quality 
Control Board’s (RWQCB) Basin and Amendment Plan (RWQCB, 20 November 1992).    Well 
MW-8 was originally referred to as MW-10 by RESNA, but its identification was changed by 



Broadbent & Associates, Inc.   Soil Investigation Report 
Chico, California    BP Station #2185 
  26 August 2008 
  Page 3 

 

EMCON to MW-8, to maintain chronological consistency with other wells at the site.  Details of 
the well installation were summarized in the letter report Installation of Compliance Well 
MW-10, ARCO Service Station 2185, 9800 East 14th Street, Oakland, California (RESNA, 6 
June 1994). 

Periodic ground-water monitoring and sampling at the Site was initiated in July 1992.  Off-site 
monitoring wells MW-9 and MW-10 were installed in August 1995 by EMCON (refer to 
Drawing 2).  Monitoring and sampling activities continued through October 1998.  No 
environmental work has occurred on-site since October 1998. 

Historic water-level elevations have yielded potentiometric ground-water flow directions usually 
between the west and southwest at hydraulic gradients ranging from 0.001 ft/ft to 0.01 ft/ft.  The 
maximum TPH-G concentration was detected in well MW-3 at a concentration of 44,000 
micrograms per liter (µg/L) in January 1993.  The maximum concentrations of Benzene, 
Toluene, Ethylbenzene, and Total Xylenes (BTEX) were detected in well MW-3 at 1,100 µg/L 
(January 1993), 1,100 µg/L (October 1992), 2,200 µg/L (January 1993), and 9,600 µg/L (January 
1993), respectively.  The maximum concentration of Methyl tert-butyl ether (MTBE) was also 
detected in well MW-3 at 2,200 µg/L (August 1996).  The wells have shown a decreasing trend 
with respect to TPH-G, BTEX, and MTBE concentrations between 1992 and 1998.  TPH-G and 
BTEX have not been detected above the laboratory reporting limits since 1992 in wells MW-1, 
MW-4, and MW-9.  Historic soil analytical data and ground-water elevations and analytical data 
are provided in Appendix B. 
 
In May and June 2008, Stratus conducted well redevelopment and ground-water monitoring and 
sampling at the Site in response to the special request from ACEH in their letter dated25 April 
2008.  Gasoline-Range Organics (GRO) were detected in two of the nine wells sampled at 
concentrations of 98 µg/L in well MW-3 and 360 µg/L in well MW-6.  MTBE was detected in 
one of the nine wells sampled at a concentration of 1.8 µg/L in well MW-10.  The remaining fuel 
additives and oxygenates were not detected above their respective laboratory reporting limits in 
the nine wells sampled (Well MW-1 was paved over and thus inaccessible).  Based on this most 
recent ground-water monitoring event, detectable concentrations of GRO and MTBE are below 
the San Francisco Regional Water Quality Control Board Tier 1 Environmental Screening Levels 
for a non-drinking water resource at a commercial site.  BAI concluded that these data suggest 
that the appropriate action for this Site is case closure.  Results were previously reported in the 
Second Quarter 2008 Ground-Water Monitoring Report for the Site (BAI, 30 June 2008).   
 
 
3.0  FIELD ACTIVITIES PERFORMED 
 
The onsite soil investigation was completed to assess the presence of residual petroleum 
hydrocarbon impacted soil on-site to the north of the dispenser islands.  On 18 July 2008, Stratus 
advanced one soil boring (identified as B-1) 9.25 feet north of the northeastern fuel pump, 21.5 
feet south of the 98th Avenue curb.  This location should have placed the boring four to five feet 
north of the existing product fuel line (as close as could be allowed with safety variance from 
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Atlantic Richfield Company).  The soil boring B-1 location from this investigation is shown in 
Drawing 2.  
 
3.1  Preliminary Field Activities 
 
Prior to initiating field activities, Stratus obtained the necessary well drilling permit from the 
Alameda County Public Works Agency (See Appendix C), prepared a site health and safety plan 
specific to the work scope; and cleared the Site for subsurface utilities.  The utility clearance 
included notifying Underground Service Alert of the work a minimum of 48 hours prior to 
initiating the field investigation, and additionally securing the services of a private utility 
locating company to confirm the absence of underground utilities at the boring location.  
Boreholes were physically cleared to five feet below ground surface (bgs) using an air and water 
knife rig.  
 
3.2  Soil Boring Advancement 
 
On 18 July 2008, Stratus field personnel observed RSI Drilling (RSI) of Woodland, California 
advance one soil boring (B-1).  RSI utilized a direct push Geoprobe 6600 drill rig to collect 
continuous core samples at the soil boring location to a maximum depth of 10 feet.  Physical soil 
samples were collected at specific depths for laboratory analysis based on field observations and 
recommendations from ACEH.   
 
Soil boring B-1 was advanced to a total depth of 10 feet bgs.  Soil samples were collected from 
boring B-1 at 6, 7.5 and 9.5 feet bgs.  Clay was observed from approximately 5.5 to 7.5 feet bgs.  
Silty clays and sandy clays were encountered from approximately 7.5 to 10 feet bgs.  Following 
completion of soil boring advancement and sample collection, the boring was backfilled with 
neat cement grout to surface grade. 
 
3.3 Investigation-Derived Residuals Management 
 
Residual solids and liquids generated during the Site investigation activities were stored 
temporarily onsite in a Department of Transportation-approved 55-gallon drum pending 
analytical results and profiling.  Following characterization and profiling, Belshire 
Environmental Services was scheduled to transport the investigation-derived residuals to an RM-
approved facility for treatment or disposal. 
 
 
4.0 RESULTS OF INVESTIGATION 

Soil samples were shipped to Calscience Environmental Laboratories, Inc. (Garden Grove), a 
California State-certified laboratory, under chain-of-custody protocol.  Samples were analyzed 
for gasoline range organics (GRO, hydrocarbon chain lengths between C4-C12) by EPA Method 
8015B; and for benzene, toluene, ethylbenzene, and total xylenes (BTEX), methyl tert-butyl 
ether (MTBE), ethyl tert-butyl ether (ETBE), tert-Amyl methyl ether (TAME), Di-isopropyl 
ether (DIPE), 1,2-Dichloroethane (1,2-DCA), 1,2-Dibromoethane (EDB), tert-Butyl alcohol 
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(TBA), and ethanol using EPA Method 8260B.  No significant irregularities were encountered 
during laboratory analysis of the soil samples.  Copies of the laboratory analytical reports, 
including chain-of-custody documentation, are provided in Appendix A.  The laboratory 
analytical results are tabulated in Table 1 and summarized below: 
 
The analytes were not detected above their respective reporting limits in the three soil samples 
collected (Table 1).  Laboratory analytical results (EDF) were uploaded to the GeoTracker 
AB2886 database.  Upload confirmation pages are provided in Appendix D. 
  
5.0 SITE GEOLOGY AND HYDROGEOLOGY 
 
According to the East Bay Plain Groundwater Basin Beneficial Use Evaluation Report 
(California Regional Water Quality Control Board – San Francisco Bay Region/SFRWQCB, 
June 1999), the Site is located within the Oakland Sub-Area of the East Bay Plain of the San 
Francisco Basin.  The Oakland Sub-Area contains a sequence of alluvial fans.  The alluvial fill 
thickness ranges from 300 to 700 feet deep.  There are no well-defined aquitards such as 
estuarine muds.  The largest and deepest wells in this sub-area historically pumped one to two 
million gallons per day at depths greater than 200 feet.  Overall, sustainable yields are low due in 
part to low recharge potential.  The Merrit sand in West Oakland was an important part of the 
early water supply for the City of Oakland.  It is shallow (up to 60 feet), but before the turn of 
the last century, septic systems contaminated the water supply wells. 

Throughout most of the Alameda County portion of the East Bay Plain, from Hayward north to 
Albany, water level contours show that the general direction of ground-water flow is from east to 
west or from the Hayward Fault to the San Francisco Bay.  Ground-water flow direction 
generally correlates to topography.  Flow direction and velocity are also influenced by buried 
stream channels that typically are oriented in an east to west direction.  In the southern end of the 
study area however, near the San Lorenzo Sub-Area, the direction of flow may not be this 
simple.  According to information presented in East Bay Plain Groundwater Basin Beneficial 
Use Evaluation Report, the small set of water level measurements available seemed to show that 
the ground water in the upper aquifers may be flowing south, with the deeper aquifers, the 
Alameda Formation, moving north.  The nearest natural drainage is Arroyo Viejo, located 
approximately 1.1 miles north of the Site and San Leandro Creek, located approximately 1.1 
miles south of the Site.  The Arroyo Viejo channel flows generally east to west while San 
Leandro creek generally flows west to southwest near the Site vicinity. 

The Site elevation is approximately 34 feet above mean sea level.  The water table fluctuates 
seasonally.  Historically, depth-to-water measurements have ranged from 6 to 12 feet bgs.  
Ground-water flow direction during the second quarter monitoring event on 4 June 2008 was to 
the west at a gradient of 0.007 ft/ft. 

According to the East Bay Plain Groundwater Basin Beneficial Use Evaluation Report, the City 
of Oakland does not have “any plans to develop local ground-water resources for drinking water 
purposes, because of existing or potential saltwater intrusion, contamination, or poor or limited 
quantity.”  However, the RWQCB’s Basin Plan denotes existing beneficial uses of municipal and 
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domestic supply (MUN), industrial process supply (PROC), industrial service supply (IND), and 
agricultural supply (AGR) for the East Bay Plain ground-water basin. 

The Site is typically underlain by silts and clays with 1 to 10 foot thick intervals of sands to a 
total explored depth of approximately 30 feet bgs.  Boring logs for wells MW-3 and MW-6 
indicate more than 5 feet of sand encountered, while those for wells MW-1, MW-2, MW-4, and 
MW-8 through MW-10 indicate less than 5 feet of sand encountered.  In general, the lithology 
observed on the Site consists of an upper one to two foot layer of fill.  Layers of silts and clay are 
found beneath the fill ranging from two to ten feet bgs.  Sands and silty and clayey sands are 
typically encountered at depths ranging from approximately eight to 18 feet bgs.  Another layer 
of silts and clay is generally observed ranging from approximately 15 to 20 feet bgs.  Sands and 
silty and clayey sands have generally been recorded from 20 to 30.5 feet bgs at the Site.   

 
6.0 CONCLUSIONS  
 
On behalf of the Atlantic Richfield Company, RM – a BP affiliated company, BAI prepared this 
Soil Investigation Report for Station No.2185, located at 9800 International Boulevard, Oakland, 
California.  Investigation activities were conducted in accordance with the BAI Work Plan for 
On-Site Soil Investigation dated 16 June 2008, as approved by the Alameda County 
Environmental Health (ACEH) in their letter dated 25 June 2008.  Based on the findings of this 
investigation, BAI concludes the following: 

• No petroleum hydrocarbons were detected in soil samples from 6.0 ft bgs, 7.5 ft bgs, and 
9.5 ft bgs from boring B-1, collected in the vicinity of previous soil sample L-9 
(6 November 1991) which had contained TPH-G at 5,400 mg/kg and Benzene at 22 
mg/kg at 9.5 ft bgs.   

 
 
7.0 RECOMMENDATIONS 
 
Case closure was requested by BP on 9 September 2003 from ACEH.  Following their review, 
ACEH determined that in order to facilitate site closure an additional soil investigation and 
ground-water monitoring event were required, as relayed in the ACEH letter dated 25 April 
2008.  The requested work plan was submitted on 16 June 2008.  Ground-water monitoring and 
reporting was performed during the Second Quarter of 2008 in accordance with the request from 
ACEH to support the case closure process. Based on the analytical results obtained during the 
soil investigation and ground-water monitoring, progression towards case closure should 
proceed.   
 
8.0 CLOSURE 
 
This document has been prepared for the exclusive use of Atlantic Richfield Company.  The 
findings presented in this report are based upon the observations of Stratus field personnel, 
points of investigation and results of laboratory tests performed by Calscience Environmental 
Laboratories, Inc. (Garden Grove, California).  Services were performed in accordance with the 
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generally accepted standard of practice at the time this report was written.  No warranty, 
expressed or implied, is intended.  It is possible that variations in the soil or groundwater 
conditions could exist beyond the points explored in this investigation.  Also, changes in site 
conditions could occur at some time in the future due to variations in rainfall, temperature, 
regional water usage or other factors. 
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Total
Boring I.D. Date GRO Benzene Toluene Ethylbenzene Xylenes MTBE DIPE ETBE TBA TAME Ethanol EDB 1,2 DCA

B-1 6' 7/18/2008 <0.50 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0020 <0.0020 <0.010 <0.0020 <0.10 <0.0010 <0.0010
B-1 7.5' 7/18/2008 <0.50 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0020 <0.0020 <0.010 <0.0020 <0.10 <0.0010 <0.0010
B-1 9.5' 7/18/2008 <0.50 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0020 <0.0020 <0.010 <0.0020 <0.10 <0.0010 <0.0010

EDB = 1,2-Dibromoethane GRO = Gasoline Range Organics, C4-C12
1,2 DCA = 1,2 Dichloroethane DIPE = Di-isopropyl ether
TAME = Tertiary amyl methyl ether ETBE = Ethyl tert-butyl ether
TBA = Tertiary butyl alcohol MTBE = Methyl tert-butyl ether

 Table 1.  Summary of Depth-Discrete Soil Sampling Data
Atlantic Richfield Company Service Station No. 2185

Laboratory Analytical Results (mg/kg)

9800 International Boulevard, Oakland, California (ACEH Case No. RO0000392)
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