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1.0   INTRODUCTION 
On behalf of the Atlantic Richfield Company, RM – a BP affiliated company, Broadbent & 
Associates, Inc. (BAI) has prepared this Work Plan for On-Site Soil Investigation for additional 
soil characterization at the Atlantic Richfield Company Station No. 374, located at 6407 
Telegraph Avenue, Oakland, California (Site).  This work plan was prepared in response to a 
letter request from the Alameda County Environmental Health Services (ACEH) dated 20 March 
2009.  A copy of this letter is provided in Attachment A.  Specifically, ACEH technical 
comments within the 20 March 2009 letter requested a proposal to characterize the vertical and 
lateral extent of residual hydrocarbon contamination within soils beneath the eastern dispenser 
island in the eastern portion of the Site.  In accordance with the request of 20 March 2009, this 
work plan includes discussions on the site background, regional and Site geology and 
hydrogeology, the proposed scope of work, and completion schedule. 

2.0   SITE BACKGROUND 

The Site is an active ARCO brand gasoline retail outlet located at 6407 Telegraph Avenue, on 
the northwestern corner of Telegraph and Alcatraz Avenues in Oakland, California (Drawing 1 
and Drawing 2).  The land use in the immediate vicinity of the Site is mixed commercial and 
residential.  The Site consists of a service station building and two 12,000-gallon gasoline 
underground storage tanks (USTs) with associated piping and dispensers.  The Site is covered 
with asphalt or concrete surfacing except for planters along the western property boundary 
containing mature conifer trees. 

Numerous subsurface investigations and remedial activities have been conducted on-site since 
1988.  A comprehensive Site history can be found within the Work Plan for On-Site Soil 
Investigation prepared by BAI dated 27 June 2008.   
 
On 12 and 13 November 2008, Stratus Environmental, Inc. (Stratus) conducted an on-site soil 
investigation as requested by ACEH in their directive letter dated 4 September 2008 in order to 
characterize residual hydrocarbon contamination within soils at the source area.  Two soil 
borings, B-11 and B-12, were advanced in the vicinity of historic soil samples S-12-T4A1 and 
S-12-T4A2, respectively.  Soil samples collected during boring activities were analyzed for 
Gasoline Range Organics (GRO, hydrocarbon chain lengths between C6-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 
(TBA), and Ethanol using EPA Method 8260B.  The analytes were not detected above their 
respective reporting limits in the two soil samples submitted for laboratory analysis with the 
exception of minor concentrations of MTBE in samples B-11-15 and B-12-15.5 and TBA in 
sample B-12-15.5.  The boring locations are depicted in Drawing 2.  A more detailed summary 
of the field activities conducted and analytical results obtained during this investigation can be 
found in the Soil Investigation Report submitted on 26 December 2008 by BAI.     

On 4 December 2008, Stratus collected compliance soil samples in conjunction with Paradiso 
Mechanical, Inc. (the contractor renovating the service station) and under the direction of City of 
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Oakland Fire Department personnel during product line and fuel dispenser upgrades at the Site.  
Initially, a total of eleven soil samples (see Drawing 2) were collected beneath the fuel 
dispensers and short pipeline stubs into the main product line, which was not removed/replaced.  
Following review of the initial analytical results, Atlantic Richfield Company attempted to 
excavate additional soil from sampling locations D4-2.5’ and PL3-3’ due to their elevated 
hydrocarbon concentrations.  Some additional soil was able to be excavated but the amount was 
limited due to constraints from the existing infrastructure.  Additional soil samples (D-4 5’ and 
PL-3 5’) were collected on 9 December 2008 from approximately five feet below ground surface 
(bgs) in an attempt to delineate the vertical extent of contamination at the two previous locations 
with elevated hydrocarbon concentrations.  Additional soil sample PL-3 5’ contained lower 
hydrocarbon concentrations than the original sample, while sample D-4 5’ contained higher 
hydrocarbons concentrations than the original sample.  A more detailed summary of the field 
activities conducted and analytical results obtained during this investigation can be found in the 
Compliance Soil Sampling Report for Product Line/Fuel Dispenser Upgrades submitted on 19 
February 2009 by BAI.       

3.0   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.  The nearest natural 
drainage is Claremont Creek, located approximately 1.2 miles west-northwest of the Site.  
Claremont Creek flows generally east to west near the Site vicinity. 

The Site elevation is approximately 163 feet above mean sea level.  The water table fluctuates 
seasonally.  Historically, depth-to-water measurements have ranged from approximately five to 
11 feet bgs.  Ground-water flow direction during the first quarter monitoring event on 
23 February 2009 was to the southwest at a gradient of 0.04 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 silty and sandy clays with intervals also consisting of sands and 
gravels to a total explored depth of approximately 28 feet bgs.  The boring log for MW-1 
indicates that intermittent layers of silty clay and sandy clay are present throughout the entire 
boring with gravels appearing at approximately eight feet bgs and sand appearing at 
approximately 18 feet bgs.  The boring log for MW-2 indicates that intermittent layers of silty 
clay and sandy clay are present throughout the entire boring with gravels appearing at 
approximately eight feet bgs.  The boring log for MW-3 indicates that silty clay is present 
throughout the entire boring with minor gravel appearing at approximately 18.5 feet bgs and 
sand appearing at approximately 27 feet bgs.  The boring log for MW-4 indicates that silty clay 
is present from approximately ground surface to 13 feet bgs.  Sandy gravel with some silt 
appears at 13 feet bgs and transitions into silty clay with some sand and gravel at approximately 
22 feet bgs.   

4.0 PROPOSED SCOPE OF WORK 

At the request of ACEH, the purpose of the proposed on-site soil investigation is to investigate 
the vertical and lateral extent of petroleum hydrocarbon contamination in soil beneath the eastern 
dispenser island in the eastern portion of the Site at a depth of approximately five feet bgs.  BAI 
proposes advancing three borings utilizing a hand auger to evaluate potential, residual petroleum 
hydrocarbon impacts to soil in the vicinity of the eastern dispenser island.  Boring B-13 is 
proposed approximately ten feet directly east of the previous sampling location D-4 located in 
the eastern portion of the property, referenced in the ACEH letter (see Attachment A).  Boring 
B-14 is proposed approximately ten feet south of previous sampling location D-4.  Boring B-15 
is proposed approximately 10 feet west of previous sampling location D-4.  The proposed boring 
locations are shown in Drawing 2.  The proposed boring locations are to be positioned outside of 
the limits of the pipeline replacement excavation to avoid underground infrastructure and 
sampling of backfill material.  It is technically infeasible to advance the borings in the exact 
location of previous sample D-4 due to its proximity to existing infrastructure, shallow ground-
water levels (approximately six to eight feet bgs), and BP’s current safety policy.  The actual 
locations may vary due to the potential presence of underground utility conflicts. 

Prior to initiating field activities, Stratus Environmental Inc. (Stratus) will obtain the necessary 
drilling permit from Alameda County; prepare a site health and safety plan (HASP) for the 
proposed work, clear the Site for subsurface utilities, and provide 72-hour advance notification to 
ACEH prior to start of field activities.  The utility clearance will include notifying Underground 
Service Alert (USA) of the pending work a minimum of 48 hours prior to initiating the field 
investigation, and securing the services of a private utility locating company to confirm the 
absence of underground utilities at the boring location.   

The Site-specific HASP will be prepared for use by personnel implementing the work plan.  A 
copy of the HASP will be available on-site during work.  A safety tailgate meeting will also be 
conducted daily to review potential hazards and scope of work.   
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A Stratus field geologist will advance the soil borings using a hand auger to a total approximate 
depth of eight feet bgs.  Soils will be classified according to the Unified Soil Classification 
System (USCS), and will be examined using visual and manual methods for parameters 
including odor, staining, color, grain size, and moisture content.  Three soil samples will be 
collected using a drive sampler at approximately four feet bgs, six feet bgs, and eight feet bgs.  
Recent depth-to-water level measurements within MW-2 have ranged from approximately six 
feet bgs to eight feet bgs.  The soil samples will be submitted to the laboratory for chemical 
analysis.  Following sample collection, the boring will be grouted to the surface using neat 
cement, and the surface refinished to match the surrounding area. 

The samples will be submitted under chain-of-custody protocol to Calscience Environmental 
Laboratories, Inc. (Garden Grove), a California State-certified environmental laboratory.  The 
soil samples will be analyzed for the following:  GRO by EPA Method 8015M; BTEX, MTBE, 
ETBE, TAME, DIPE, 1,2-DCA, EDB, TBA, and Ethanol using EPA Method 8260B. 

Investigation-derived residuals will be temporarily stored onsite in 55-gallon, DOT-approved 
drums, pending characterization for proper management.  Stratus will coordinate the removal and 
transportation of surplus soils and liquids to appropriate California-regulated facilities.   

Upon completion of field activities and receipt of a certified field data package (including copies 
of permits, field data sheets, boring logs, and the laboratory analytical report with chain-of-
custody documentation), BAI will prepare an On-Site Soil Investigation Report.  The report will 
document the results of the investigation, field activities, copies of required permit(s), copies of 
field notes, soil boring logs, laboratory analytical report with chain-of-custody documentation, 
discussion of findings, conclusions, and recommendations if warranted.  Deviations from the 
work plan or data inconsistencies will be discussed in the report.   

5.0 PROPOSED SCHEDULE 

The schedule for the above-noted work shall proceed as follows: 

• On-Site Soil Investigation – Upon approval of this work plan and obtaining the necessary 
permits; 

• On-Site Soil Investigation Report – Within 60 days after receipt of certified field data 
package following completion of fieldwork.  

6.0   CLOSURE 

The findings presented in this document are based upon: observation of field personnel from 
previous consultants, the points investigated, and results of laboratory tests performed by various 
laboratories.  Our services were performed in accordance with the generally accepted standard of 
practice at the time this document was written.  No other warranty, expressed on implied was 
made.  This report has been prepared for the exclusive use of Atlantic Richfield Company.  It is 
possible that variations in soil or ground-water conditions could exist beyond points explored in 
this investigation.  Also changes in site conditions could occur in the future due to variations in 
rainfall, temperature, regional water usage, or other factors. 
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