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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. 2112, located at 1260 Park 
Street, Alameda, California (Site).  This work plan was prepared in response to a letter request 
from the Alameda County Environmental Health Services (ACEH) dated 16 October 2008.  A 
copy of this letter is provided in Appendix A.  Specifically, ACEH technical comments within 
the 16 October 2008 letter requested a proposal to characterize residual hydrocarbon 
contamination within soils at the source area (former underground storage tank excavation) in 
the southeastern portion of the property to verify effectiveness of past remediation activities at 
the Site.  In accordance with the request of 16 October 2008, this work plan includes discussions 
on the site background and previous investigations, regional and Site geology and hydrogeology, 
the proposed scope of work, and completion schedule. 

2.0   SITE BACKGROUND 

The Site is an active ARCO-branded gasoline retail outlet located on the southern corner of Park 
Street and Encinal Avenue in Alameda, 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 four gasoline underground storage tanks (USTs) with associated 
piping and dispensers.  The Site is covered with asphalt or concrete surfacing except for planters 
along the northwest, northeast, and southeast property boundaries containing mature trees. 

On 15 May 1987, a waste oil tank was removed from the Site by Crosby & Overton 
Environmental.  Laboratory analytical tests performed on soil samples (9310-1, 9310-2, and 
9347-1) collected beneath the waste oil tank indicated the presence of diesel and motor oil 
contamination.  Contaminated soil from the tank excavation was removed and transported offsite 
for disposal.  The tank pit was reportedly backfilled with clean sand.  A summary of the 
analytical results and site map depicting the previous location of the waste oil tank is provided in 
Appendix B. 

On 22 and 29 January 1990, a soil investigation was conducted by Applied GeoSystems Inc. to 
assess soil conditions prior to the removal and replacement of the existing gasoline USTs.  The 
investigation included the advancement of five soil borings (B1-B5) in the vicinity of the then-
existing gasoline USTs, and one boring (B6) in the location of the new UST complex.  Total 
boring depths ranged from 11.5 to 13 feet below ground surface (ft bgs) with the exception of 
boring B1, which was advanced to a total depth of 25 ft bgs.  Ground water was encountered at 
approximately 12 ft bgs.  Petroleum hydrocarbon contaminants were detected above laboratory 
reporting limits in samples collected from borings B1 through B5.  Hydrocarbon constituents 
were not detected above laboratory reporting limits in the samples collected from boring B6.  A 
summary of analytical results and a map depicting boring locations are provided in Appendix B.   

The removal and replacement of the gasoline USTs and product piping took place at the Site 
between 27 July and 30 September 1990.  During excavation activities, soil samples were 
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collected by GeoStrategies, Inc. from the sidewalls and bottom of each tank complex excavation, 
the new UST complex location, and within the product line trenches.  The existing UST complex 
was excavated to approximately 13 ft bgs and soil samples (AX1-1 through AX1-11) were 
collected between six and 12 ft bgs.  Product line trenches were excavated to a depth of three ft 
bgs except in locations of observed contamination in which the trenches were extended to a 
depth of 9.5 ft bgs.  Soil samples AT-1 through AT-33 were collected at an approximate ratio of 
one sample per 20 lineal feet of trench during excavation of the product lines.  Approximately 
1,950 cubic yards of soil was removed from the Site and transported to a licensed offsite facility 
for disposal.  Historic soil sampling locations and a summary of laboratory analytical results are 
presented in Appendix B.   

Between September 1991 and June 1992, four on-site (A-1 through A-4) and one off-site (A-5) 
ground-water monitoring wells, two ground-water recovery wells (AR-1 and AR-2), and seven 
vapor extraction wells (AV-1 through AV-7) were installed at the Site by GeoStrategies, Inc.  
These wells were installed to further evaluate the vertical and horizontal extent of petroleum 
hydrocarbon contamination associated with the Site and provide extraction wells for use with 
interim soil vapor and ground-water remediation systems.  Well locations are presented in 
Drawing 2.   

A vapor extraction pilot test was conducted in October 1991.  Step-drawdown and constant rate 
aquifer pumping tests were performed in December 1991.   

During the Fourth Quarter of 1992, soil vapor and ground-water extraction systems were 
installed at the Site.  The ground-water remedial system consisted of the two existing recovery 
wells (AR-1 and AR-2) and an on-site treatment facility.  Each well contained a pneumatic total 
fluids pump, which transferred extracted ground water to the on-site treatment facility consisting 
of a surge tank, particulate filter, and two 180-pound activated carbon vessels connected in 
series.  The ground-water extraction system reportedly became operational on 5 January 1993.  
The soil vapor extraction system consisted of eight vapor extraction wells (AV-1 through AV-7 
and A-1).  Extracted vapors were routed through a particulate filter and three 2,000-pound 
carbon vessels connected in series.  The vapor extraction system reportedly began operation on 
7 January 1993.   

In August 1995, both the ground-water and soil vapor extraction systems were shutdown due to 
low influent concentrations of Total Purgeable Petroleum Hydrocarbons as gasoline (TPPHg).  
The systems were decommissioned and removed from the Site in 1997.  Ground-water and soil 
vapor extraction system performance data are included in Appendix C.     

A Case Closure Summary was prepared and submitted by Pacific Environmental Group, Inc. on 
20 November 1996.  This report stated that “remediation and site assessment are complete.”  

On 31 July 2001, Delta Environmental Consultants, Inc. conducted soil sampling during product 
line and dispenser removal and upgrade activities.  Soil samples were collected beneath the 
dispensers following their removal (PL-1 through PL-4) and along the product line trenches at 
depths ranging from 3.6 to 4.8 ft bgs (DP-1 through DP-4).  At the request of ACEH, UST soil 
samples were collected on the east side of the current UST pit at approximately three ft bgs 
(UST-1 and UST-2).  Petroleum hydrocarbon concentrations were detected above laboratory 
reporting limits in samples PL-3, DP-3, UST-1, and UST-2.  Following receipt of the analytical 
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results, approximately seven cubic yards of soil was over-excavated in the area of sample PL-3.  
A confirmation soil sample was collected from the base of the over-excavation at approximately 
nine ft bgs.  No soil was excavated immediately adjacent to the locations of the UST samples due 
to the proximity of the USTs.  Approximately 9.8 cubic yards of soil was removed from the Site 
during product line and dispenser upgrades and transported to an appropriate facility for disposal.  
Soil sampling locations and a summary of analytical results are provided in Appendix B.       

Quarterly ground-water monitoring and sampling of Site wells began in October 1991.  
Currently, ground-water monitoring and sampling is not conducted on-site.  As requested by 
ACEH in their letter dated 20 June 2006, wells associated with the Site were redeveloped and 
sampled during the Third Quarter 2006.  Detected concentrations during this sampling event 
were consistent with results previously reported prior to and following the site closure request.  
Historic ground-water elevation and analytical data through Third Quarter 2006 are provided in 
Appendix D.    

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, June 1999), the 
Site is located within the Central Sub-Area of the East Bay Plain of the San Francisco Basin.  
The Central Sub-Area extends beneath the San Francisco Bay.  The boundaries of the sub area 
are based on the Young Bay Mud.  The Young Bay Mud has a sharp “edge” in some areas, and 
in other areas, the boundary is less well-defined.  Alameda and Bay Farm Islands are located 
along the northeastern edge of the sub area.  Historically there were artesian wells in the sub area 
that produced from gravels below the Yerba Buena Mud, but saltwater intrusion shut down these 
wells.  Single-family residences historically relied on the Merrit Sand for water supply.  
However, contamination from septic systems and some saltwater intrusion resulted in localized 
contamination.  More recently, deep wells (700 to 1000 feet deep) were drilled at the Alameda 
City Golf Course.  Production rates were lower than expected but this is believed due to drilling 
problems.  Water quality was satisfactory for irrigation. 

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 (RWQCB, 1999).   

The Site elevation is approximately 30 feet above mean sea level.  The water table fluctuates 
seasonally.  Historically, depth-to-water measurements have ranged from 6 to 18 ft bgs.  Ground-
water flow direction during the third quarter monitoring event on 17 July 2006 was to the west-
southwest at a gradient of 0.01 ft/ft.  The nearest body of water is the San Francisco Bay, located 
approximately 0.75 miles southwest of the Site. 
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According to the East Bay Plain Groundwater Basin Beneficial Use Evaluation Report, the 
single-most important ground-water quality parameter directly influencing a beneficial use 
determination is the Total Dissolved Solids (TDS) concentration.  Resolution 89-39, Sources of 
Drinking Water, exempts the Municipal and Domestic (MUN) Supply Beneficial Use 
designations for ground waters with TDS concentrations greater than 3,000 mg/l and are not 
reasonably expected by the RWQCB to supply a public water system (note that the United States 
Environmental Protection Agency uses the 10,000 mg/l TDS value in determining potential 
drinking water sources).  In 1996, RWQCB staff reviewed the General Plans for the East Bay 
Plain Cities of Alameda, Albany, El Cerrito, Berkeley, Emeryville, Hayward, Oakland, 
Piedmont, Richmond, and San Leandro, along with the Alameda County Resource Conservation 
District, the Alameda County Flood Control and Water Conservation District, the North 
Richmond Shoreline, and Alameda County.  None of these cities had “any plans to develop local 
groundwater 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 MUN, industrial process supply (PROC), industrial service 
supply (IND), and agricultural supply (AGR) for the East Bay Plain ground-water basin 
(RWQCB, 1999). 

The Site is typically underlain by sand and clayey sand to a total explored depth of 
approximately 25 ft bgs based on boring logs from the soil investigation conducted by Applied 
GeoSystems in January 1990.  Boring logs for on-site monitoring and extraction wells were 
unavailable.  The general geology consists of a sandy layer between ground surface and a 
maximum depth of approximately eight ft bgs.  A clayey sand layer was typically observed from 
between five and eight ft bgs to 25 ft bgs, the total depth explored.  Copies of the boring logs for 
borings B-1 through B-6 and a geologic cross-section prepared by Applied GeoSystems are 
provided in Appendix E.      

4.0 PROPOSED SCOPE OF WORK 

At the request of ACEH, the purpose of the proposed on-site soil investigation is to investigate 
the concentration of petroleum hydrocarbons in soil beneath the former location of the USTs in 
the southeastern corner of the Site.  A copy of the site plan with former UST sample locations is 
provided in Appendix B.  BAI proposes advancing three direct-push technology (DPT) borings 
to evaluate potential residual petroleum hydrocarbon impacts to soil.  One boring (B-1) is 
proposed approximately five feet east-southeast of well AV-1 located along the southwestern 
property boundary of the Site.  Boring B-2 is proposed on the back side of the Station building in 
the vicinity of the former waste oil UST.  Boring B-3 is proposed on the northeast end of the 
former UST pit in the vicinity of well AV-2.  The proposed boring locations are shown in 
Drawing 2.  It should be noted that the sample S-11-B4 (22 January 1990), referenced in the 
ACEH letter, was collected prior to UST removal and is now located within the excavation pit 
(backfill material) of the former UST complex.  The proposed boring locations are to be 
positioned outside of the limits of the UST excavation to avoid sampling of backfill material.  
The actual locations may vary due to the potential presence of underground utility conflicts.   
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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 borehole will be physically cleared 
to five ft bgs using hand auger or air knife methods.   

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.  The subcontractor(s) performing field 
activities will be provided with a copy of the HASP prior to initiating work.  A safety tailgate 
meeting will also be conducted daily to review potential hazards and scope of work.   

A Stratus field geologist will observe a California-licensed drilling company advance the soil 
borings using a Geoprobe or similar DPT drilling rig to a total approximate depth of 14 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.  Soil samples will be collected at three-foot intervals beginning at 
five feet bgs until a total depth of approximately 14 feet has been reached.  The soil samples to 
be collected below approximately ten ft bgs could potentially be located within the saturation 
zone.  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:  Gasoline Range Organics (GRO, C6-C12), 
BTEX, 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. 

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 log, and the laboratory analytical report with chain-of-
custody documentation), BAI will prepare a 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, and conclusions.  Deviations from the work plan or data inconsistencies will be 
discussed in the report.   
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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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