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WORK PLAN FOR OFF-SITE GROUNDWATER INVESTIGATION 
Atlantic Richfield Company Station No. 2162 

15135 Hesperian Boulevard, San Leandro, California 
ACEH Fuel Leak Case No. RO0000190 

 
 
1.0 INTRODUCTION 

On behalf of the Atlantic Richfield Company (ARCO), Remediation Management – a BP 
affiliated company, Broadbent & Associates, Inc. (Broadbent) has prepared this Work Plan for 
Off-Site Groundwater Investigation for the Atlantic Richfield Company Station No. 2162, 
located at 15135 Hesperian Boulevard, San Leandro, Alameda County, California (Site).  The 
purpose of the proposed investigation is to delineate the downgradient extent of petroleum 
hydrocarbons in groundwater and assess whether a potential impact exists to offsite receptors.  
This work plan includes brief discussions on the Site background and previous investigations, 
regional and Site geology and hydrogeology, the scope of work for proposed activities, and 
proposed schedule for implementation. 

2.0 SITE LOCATION 

The Site is an active ARCO-brand gasoline retail station that consists of a station building 
with service bays, four 10,000-gallon double-walled fiberglass underground storage tanks 
(USTs), and eight dispensers around four pumps under one canopy.  The Site is predominantly 
covered with concrete and asphalt.  The Site is located on the west side of Hesperian Boulevard 
south of Ruth Court in San Leandro, 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.  A 
Kentucky Fried Chicken (KFC) dine-in and drive-through restaurant is located on the adjacent 
property to the south.  A secured parking lot for a satellite TV company is located on the 
adjacent property to the west.  Across Ruth Court to the north is the office building for the 
satellite TV company.  Across Hesperian Boulevard to the east is the Bayfair Center mall with 
Target, Macy’s, Kohl’s, Staples, Old Navy, and Bed Bath & Beyond stores.  Further south of the 
KFC are the elevated tracks for Bay Area Rapid Transit (BART) and at-grade railroad tracks 
used by Amtrak and commercial railroad traffic.  Further south of this railroad right of way is the 
driveway to Hesperian Gardens and single-family residences.  An aerial photograph showing the 
site and vicinity is provided as Drawing 2. 

3.0 SITE BACKGROUND AND SUMMARY OF PREVIOUS INVESTIGATIONS 

A UST leak was reported in September of 1991. The USTs, product lines and dispensers 
were removed and replaced with four, double-walled fiberglass, 10,000 gallon tanks in late 1991 
through early 1992. Approximately 100 cubic yards (approximately 130 tons) of contaminated 
soil and approximately 50,000 gallons of water from the UST excavation were removed during 
these activities.  A limited soil vapor performance test was reportedly completed in late 1991 to 
determine if Soil Vapor Extraction (SVE) was feasible at the Site.  Results of the test using vapor 
wells VW-1 and VW-2 in the southern portion of the Site showed that SVE was not an effective 
remediation technique due to an insufficient radius of influence by the SVE test system.  Periodic 
groundwater monitoring at the Site began in 1992, when four monitoring wells were installed.   

Product lines and dispensers were again replaced with upgrades in January 2003.  
Approximately 140 cubic yards (183 tons) of soil were excavated and removed from the Site 
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during this upgrade of the product lines and dispensers.  Following excavation, samples were 
collected of soil left in place below the dispensers and pipeline runs: Sample S-L4-3.5 yielded a 
Total Petroleum Hydrocarbons as Gasoline (TPH-G) concentration of 200 milligrams per 
kilogram (mg/kg), Toluene concentration of 2.1 mg/kg, Ethylbenzene concentration of 1.4 
mg/kg, and a Total Xylenes concentration of 1.5 mg/kg; Sample S-L1-3.5 yielded a Benzene 
concentration of 0.072 mg/kg; and samples S-L3-3.5, S-L1-3.5, and S-D5-3 yielded 
concentrations of Methyl Tertiary Butyl Ether (MTBE) of 0.55 mg/kg, 0.14 mg/kg, and 
0.093 mg/kg, respectively. 

Groundwater at the Site has been monitored since 1992 through a network of 4 
monitoring wells with the addition of two wells in 2009:  Wells MW-1 and MW-2 are adjacent 
to the USTs; Wells MW-3, MW-4 and MW-6 are located downgradient near the southern 
boundary of the Site; well MW-5 is located near the entrance to the service bays of the station 
building (Drawing 3).  Historic water level elevations have yielded potentiometric horizontal 
groundwater gradients mostly to the southwest at magnitudes ranging from 0.002 ft/ft to 
0.013 ft/ft.  Historic groundwater gradient directions and magnitudes since 2001 are provided in 
Appendix A. 

With the exception of MW-6, concentrations of TPH-G/Gasoline-Range Organics (GRO) 
have, since July 2002, been non-detect and/or below the Environmental Screening Level (ESL) 
of 100 micrograms per liter (µg/l) for ground water that is a current or potential drinking water 
resource.  The maximum TPH-G/GRO concentration was detected in well MW-6 at a 
concentration of 6,200 µg/L in June 2010.  Concentrations of Benzene, Toluene, Ethylbenzene, 
and Total Xylenes (BTEX) have been non-detect and/or below the ESLs since December 2000.  
The maximum Benzene concentration in ground water at the Site was detected in well MW-6 at 
a concentration of 15 µg/L in June 2010.  Maximum concentrations for Toluene, Ethylbenzene, 
and Total Xylenes were 3.2 µg/L (MW-3, 6/23/1999), 45 µg/L (MW-2, 2/26/1996), and 28 µg/L 
(MW-2, 2/26/1996), respectively.   

The wells have shown a decreasing trend in MTBE concentrations since 1996.  MTBE 
has not been detected in well MW-1 since July 2002, well MW-2 since 2000, or well MW-4 
since August 2005, and has not been detected in MW-5.  The maximum MTBE concentration 
was detected in well MW-3 at 1,900 µg/L in June 1997.  Concentrations of MTBE in MW-3 
have shown a decreasing trend from 1,900 µg/L in June 1997 to non-detect in November 2010.  
The MTBE concentration in well MW-4 has shown a decreasing trend from July 2002 to non-
detect since August 2005.  Results of periodic ground-water monitoring and sampling are 
summarized Appendix A.  Historic soil and groundwater analytical data are provided in 
Appendix A. 

In July 2007, Stratus Environmental, Inc. (Stratus) advanced a total of five soil borings to 
evaluate the extent of petroleum hydrocarbon impacted soil and ground water on-site.  Soil and 
groundwater samples were collected from each boring for laboratory analyses.  The analytical 
results for the collected soil samples indicated concentrations of GRO above laboratory reporting 
limits in five of the 14 soil samples at concentrations ranging from 0.65 mg/kg (CB3 7.5’-8’) to 
1,100 mg/kg (CB5 11.5’-12’); Diesel-Range Organics (DRO) were detected above laboratory 
reporting limits in 11 of the 14 soil samples collected at concentrations ranging from 1.6 mg/kg 
(CB3 15.5’-16’) to 1,300 mg/kg (CB2 11.5’-12’); Total Xylenes were detected above laboratory 
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reporting limits in soil sample CB2 11.5’-12’ at a concentration of 0.0071 mg/kg; and MTBE 
was detected above laboratory reporting limits in soil sample CB3 7.5’-8’ at a concentration of 
0.0063 mg/kg.   
 

Based on the field investigation observations, analytical results obtained, and to further 
progress towards case closure, Broadbent recommended that a new monitoring well be 
constructed along the southern boundary of the Site in the approximate location of recently 
advanced boring CB-5.  On 24 April 2009, Stratus oversaw RSI Drilling, Inc. advance two 
Geoprobe/hollow-stem auger soil borings (identified as MW-5 and MW-6) at the Site.  Boring 
MW-5 (completed as well MW-5) was located in close proximity of the previous boring CB-2, 
slightly north of the former waste oil tank and southwest of the USTs.  Previous boring CB-2 had 
been advanced in July 2007 within the source area.  Total Petroleum Hydrocarbons in the Diesel 
Range (TPH-D) were detected in the soil sample collected from boring CB-2 at a concentration 
of 1,300 mg/kg.  TPH-G and TPH-D were detected in the grab groundwater sample collected 
from CB-2 at concentrations of 1,900 micrograms per liter (µg/L) and 2,000 µg/L, respectively.  
Boring MW-6 (completed as well MW-6) was located in close proximity of previous boring 
CB-5, directly south of well VW-1 and west of previous boring CB-5.  TPH-G was detected in 
the soil sample collected from boring CB-5 at a concentration of 1,100 mg/kg.  TPH-G and 
TPH-D were detected in the grab groundwater sample from boring CB-5 at concentrations of 
490 µg/L and 360 µg/L, respectively.   

4.0 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 San Leandro Sub-Area, near the northern boundary of 
the San Lorenzo Sub-Area, in the East Bay Plain of the San Francisco Basin.  These Sub-Areas 
share the same hydrogeologic characteristics, yet are separated by the junction of the surface 
trace between the San Leandro and San Lorenzo alluvial fans.  These Sub-Areas consist 
primarily of alluvial fan sediments with the distinction of the Yerba Buena Mud extending west 
into the San Leandro and San Lorenzo Sub-Areas, unlike the northern Sub-Areas.  The Yerba 
Buena Mud forms a major aquitard between the shallow and deep aquifers throughout much of 
southwestern area of the East Bay Plain.  The San Leandro and San Lorenzo Sub-Areas alluvial 
fans are finer grained and produce less groundwater than the Niles Cone basin to the south.   

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 groundwater flow is 
from east to west or from the Hayward Fault to the San Francisco Bay.  Groundwater flow 
direction generally correlates to topography.  Flow direction and velocity are also influenced by 
buried stream channels that typically are oriented in an east-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 groundwater in the upper aquifers may be flowing south, with the deeper aquifers, the 
Alameda Formation, moving north.  The nearest surface water drainage is the Estudillo Canal, 
located approximately 1,100 feet southeast of the Site.  The Estudillo Canal’s overall general 
flow direction is from east to west; however, specific flow directions of the canal vary to the 
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southwest near the Site, eventually turning to the west-northwest prior to entering the San 
Francisco Bay via the San Leandro Flood Control Channel. 

The Site elevation is approximately 33 feet above mean sea level.  The water table 
fluctuates seasonally with recorded static depths to water in monitor wells at the Site ranging 
between a historic minimum depth of 6.69 ft (MW-2 on 4/14/2005) and maximum of 10.08 feet 
(MW-4 on 10/9/2002).  Historically, depth-to-water measurements have averaged 8.49 ft below 
top-of-casing measuring point elevations in the monitoring wells (See Appendix A).  The 
potentiometric groundwater gradient during the second quarter 2011 monitoring event on 
May 19, 2011 (most recent available) was to the south-southeast at a magnitude of 0.003 ft/ft.  
Historic groundwater gradients and magnitudes for the Site are summarized in Appendix A.  
Based on this information, the local groundwater gradient is to the southwest which is similar to 
the surface topography and assumed flow direction, southwest towards the San Francisco Bay.   

According to the East Bay Plain Groundwater Basin Beneficial Use Evaluation Report, 
the majority of East Bay Plain Cities (except the City of Hayward) do 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.”  The SFRWQCB’s 
basin plan denotes existing beneficial uses of municipal and domestic supply (MUN), industrial 
process supply (PROC), industrial service supply (IND), and agricultural supply (AGR) for the 
East Bay Plain ground-water basin. 

Geologic data derived from on-site borings indicate unconsolidated sediments consisting 
of interbedded silts and silty clay from one to nine feet bgs.  A sand and gravel unit underlies 
these silts and silty clays.  A silt unit encountered at 13 feet bgs underlies the sand and gravel 
unit.  Soil boring and well construction logs are provided in Appendix B.   

5.0 CONCEPTUAL SITE MODEL 

It is believed a containment failure from the UST/pipeline systems at Station 2162 
resulted in a release of petroleum hydrocarbons to the Site.  This release was mobilized within 
groundwater and migrated as a contamination plume with the documented direction of the 
groundwater gradient towards the south.  Impacted groundwater has been found in samples near 
the southern property boundary of the Site.  It is possible that groundwater with detectable 
concentrations of petroleum hydrocarbons has migrated offsite to the south.  Adjacent to the 
south from the Site is a parking lot for a Kentucky Fried Chicken (KFC) restaurant.  The 
restaurant building is in the southern portion of the adjacent property, separated from its southern 
property boundary by the drive-thru lane to its fast food pickup window.  Further beyond the 
KFC to its south are the railroad right-of-ways for the CalTrain and Union Pacific Rail Road 
Company.  Further south is the narrow driveway to the Hesperian Gardens apartment complex. 
Much further south beyond that are single-family residences.  The closest potential receptors to 
the release from Station 2162 would be the employees and visitors to the KFC restaurant.  As the 
KFC restaurant is provided potable water from East Bay Municipal Utility District (EBMUD) 
which sources its water far away from the Site, the single potential exposure pathway might be 
vapor intrusion emanating upward from the impacted groundwater plume up through the KFC 
restaurant slab into the indoor air.  Therefore, in order to progress towards case closure, 
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Broadbent recommends four direct-push borings be advanced to collect groundwater samples on 
the southern neighboring site in order to delineate the lateral extent of the contamination plume. 

6.0 PROPOSED SCOPE OF WORK 

6.1 Proposed Boring Locations 

To further characterize the extent of the groundwater contamination by petroleum 
hydrocarbons downgradient of the Site, Broadbent proposes advancement of four direct-push 
borings in the parking lot of the neighboring KFC restaurant facility.  The proposed locations are 
based on information in the Soil and Water Investigation Report (Broadbent, 9/14/2007), 
groundwater gradient, and subsurface conditions. 

6.2 Preliminary Activities, Local Permitting and Notification 

Prior to initiating field activities, Broadbent will attempt to obtain offsite property access 
from the owner of the adjacent property with the KFC restaurant.  Broadbent will meet with the 
restaurant manager and discuss the need for the offsite investigation, the scope of the proposed 
work, and how we might be able to minimize impacts during the short-duration investigation.  
Broadbent will prepare a standard BP Offsite Property Access Agreement, and submit the 
proposed agreement to the offsite owner on behalf of BP.  If necessary, Broadbent will act as 
liaison between the offsite property owner and BP Legal. 

Following acquisition of an access agreement, Broadbent will obtain the necessary 
permits 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 written notification to 
ACEH (email preferred to paresh.khatri@acgov.org).  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 each boring location.  Boreholes will be 
physically cleared to 6.5 ft bgs using hand auger or air knife methods.   

The Site-specific HASP will be prepared for use by personnel implementing the work 
plan.  The HASP will address the proposed boring installations.  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 the Site hazards and drilling work scope.   

6.3 Groundwater Borings 

The borings will be completed under the supervision of a Broadbent field geologist with 
the use of a drill rig equipped direct push technology.  The borings will be advanced until 
groundwater is encountered, at approximately 10 feet.  Groundwater samples will be collected 
for laboratory analyses.  Soil 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.  Field screening for 
hydrocarbons will include visual and olfactory observations and portable photo-ionization 
detector (PID) measurements. 
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Collected groundwater samples will be analyzed for the following:  GRO (hydrocarbon 
chain lengths between C4-C12) by EPA Method 8015B; DRO (hydrocarbon chain lengths 
between C10-C28) by EPA Method 8015B (M); and for BTEX, MTBE, Di-Isopropyl Alcohol 
(DIPE), Ethyl-Tertiary Butyl Ether (ETBE), Tert-Amyl Methyl Ether (TAME), 1,2-
Dichloroethane (1,2-DCA), 1,2-Dibromomethane (EDB), Tert-Butyl Alcohol (TBA), and 
Ethanol by EPA Method 8260B. 

Investigation-derived residuals will be temporarily stored on-site in 55-gallon drums, 
pending characterization for proper disposal.  Broadbent will coordinate the transportation and 
disposal of surplus soils and liquids to the appropriate California-regulated facilities.   

7.0 PROPOSED SCHEDULE 

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

 Implement Offsite Investigation – Within 60 days after approval of this work plan and 
obtaining the necessary permits and offsite access from the private property owner.   

 Submittal of Offsite Investigation Report – Within 60 days after completion of fieldwork.  

8.0 LIMITATIONS 

 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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ARCO Service Station #2162, 15135 Hesperian Blvd., San Leandro, CA

Table 1. Summary of Groundwater Monitoring Data: Relative Water Elevations and Laboratory Analyses

MW-1

--<10<1.0<0.50.8<0.5<5022.868.3331.19-- --16.006/20/2000 8.00

--<2.5<0.5<0.5<0.5<0.5<5022.129.07-- --16.009/29/2000 8.00

--<2.5<0.5<0.5<0.5<0.5<5022.508.69-- --16.0012/17/2000 8.00

--<2.5<0.5<0.5<0.5<0.5<5023.008.19-- --16.003/23/2001 8.00

--<2.5<0.5<0.5<0.5<0.5<5022.228.97-- --16.006/20/2001 8.00

--<2.5<0.5<0.5<0.5<0.5<5021.639.56-- --16.009/22/2001 8.00

--<2.50.63<0.5<0.5<0.5<5022.798.40-- --16.0012/28/2001 8.00

--170<0.5<0.5<0.5<0.5<5023.148.05-- --16.003/14/2002 8.00

----<0.5<0.5<0.5<0.5<5022.928.27-- --16.004/18/2002 8.00

1.011<0.5<0.5<0.5<0.5<5022.318.88NP 8.216.007/19/2002 8.00

a------------------NP --16.0010/09/02 8.00

a, c------------------NP --16.0003/28/2003 8.00

1.6<0.50<0.50<0.50<0.50<0.50<5022.918.28NP 6.916.004/7/2003 8.00

1.1<0.50<0.50<0.50<0.50<0.50<5022.578.62NP 7.216.007/9/2003 8.00

d, e--------------21.949.1931.13-- --16.0010/08/2003 8.00

--------------22.788.35-- --16.0001/13/2004 8.00

--------------26.417.2933.70-- --16.0004/05/2004 8.00

0.8<0.50<0.50<0.50<0.50<0.50<5024.709.00NP 7.016.0007/12/2004 8.00

--------------24.239.47-- --16.0010/19/2004 8.00

--------------26.067.64-- --16.0001/11/2005 8.00

--------------26.357.35-- --16.0004/14/2005 8.00

--------------25.498.21-- --16.0008/01/2005 8.00

--------------25.608.10-- --16.007/31/2006 8.00

0.59<0.50<0.50<0.50<0.50<0.50<5024.778.93P 7.4016.006/12/2009 8.00

--------------24.529.18-- --16.0011/6/2009 8.00

1.31<0.50<0.50<0.50<0.50<0.50<5025.578.13P 7.216.006/4/2010 8.00

--------------24.429.28-- --16.0011/19/2010 8.00

1.36<0.50<0.50<0.50<0.50<0.50<5025.947.76P 6.816.005/19/2011 8.00

MW-2

--------------23.007.3830.38-- --16.006/20/2000 8.00

Page 1 of 6
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Table 1. Summary of Groundwater Monitoring Data: Relative Water Elevations and Laboratory Analyses

MW-2 Cont.

--<2.5<0.5<0.5<0.5<0.526622.308.0830.38-- --16.009/29/2000 8.00

--<2.5<0.50.659<0.5<0.517522.587.80-- --16.0012/17/2000 8.00

--<2.5<0.50.912<0.5<0.535123.157.23-- --16.003/23/2001 8.00

--<2.5<0.50.74<0.5<0.536022.407.98-- --16.006/20/2001 8.00

--<2.5<0.5<0.5<0.5<0.519021.838.55-- --16.009/22/2001 8.00

--<2.50.51<0.50.93<0.513022.857.53-- --16.0012/28/2001 8.00

--<2.5<0.5<0.5<0.5<0.5<5023.217.17-- --16.003/14/2002 8.00

----<0.5<0.5<0.5<0.57423.077.31-- --16.004/18/2002 8.00

1.1<2.5<0.5<0.5<0.5<0.5<5022.457.93P 7.616.007/19/2002 8.00

0.7<2.5<0.5<0.5<0.5<0.5<5021.838.55P 7.316.0010/9/2002 8.00

c1.48<0.50<0.50<0.500.83<0.50<5023.087.30P 7.716.0003/28/2003 8.00

1.4<0.50<0.50<0.50<0.50<0.50<5023.027.36P 7.016.004/7/2003 8.00

2.5<0.50<0.50<0.50<0.50<0.50<5022.677.71P 7.616.007/9/2003 8.00

--------------22.138.25-- --16.0010/08/2003 8.00

--------------22.837.55-- --16.0001/13/2004 8.00

--------------25.687.2932.97-- --16.0004/05/2004 8.00

1.4<0.50<0.50<0.50<0.50<0.50<5024.888.09NP 7.216.0007/12/2004 8.00

--------------24.688.29-- --16.0010/19/2004 8.00

--------------26.166.81-- --16.0001/11/2005 8.00

--------------26.286.69-- --16.0004/14/2005 8.00

--------------25.577.40-- --16.0008/01/2005 8.00

--------------25.757.22-- --16.007/31/2006 8.00

0.60<0.50<0.50<0.50<0.50<0.505124.778.1832.95P 7.5516.006/12/2009 8.00

--------------24.638.32-- --16.0011/6/2009 8.00

--<0.50<0.50<0.50<0.50<0.50<5025.717.24P 7.3316.006/4/2010 8.00

--------------24.578.38-- --16.0011/19/2010 8.00

1.24<0.50<0.50<0.50<0.50<0.50<5025.837.12P 9.016.005/19/2011 8.00

MW-3

--------------22.557.7530.30-- --15.006/20/2000 8.00

--128<0.5<0.5<0.5<0.5<5021.848.46-- --15.009/29/2000 8.00
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Sample Date P/NP

TOC

TPHg

Ethyl-

Footnote

Water Level
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DTW Elevation

Toluene Benzene

Total

Xylenes MTBE
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DO

(mg/L)Benzene(feet) (feet)
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Screen

(ft bgs)

Bottom of

Screen

(ft bgs)

GRO/

ARCO Service Station #2162, 15135 Hesperian Blvd., San Leandro, CA

Table 1. Summary of Groundwater Monitoring Data: Relative Water Elevations and Laboratory Analyses

MW-3 Cont.

--46.7<0.5<0.5<0.5<0.5<5022.298.0130.30-- --15.0012/17/2000 8.00

--26.8<0.5<0.5<0.5<0.5<5022.607.70-- --15.003/23/2001 8.00

--30<0.5<0.5<0.5<0.5<5022.078.23-- --15.006/20/2001 8.00

--12<0.5<0.5<0.5<0.5<5021.418.89-- --15.009/22/2001 8.00

--6.2<0.5<0.5<0.5<0.5<5022.477.83-- --15.0012/28/2001 8.00

--47<0.5<0.5<0.5<0.5<5022.827.48-- --15.003/14/2002 8.00

----<0.5<0.5<0.5<0.5<5022.687.62-- --15.004/18/2002 8.00

b (TPH-g)0.9330<1.0<1.0<1.0<1.010022.078.23P 7.615.007/19/2002 8.00

0.561<0.5<0.5<0.5<0.5<5021.478.83P 7.415.0010/9/2002 8.00

c1.4245<0.50<0.501.2<0.505222.457.85P 7.615.0003/28/2003 8.00

1.156<0.50<0.50<0.50<0.505622.597.71P 6.815.004/7/2003 8.00

1.687<5.0<5.0<5.0<5.0<50022.308.00P 7.415.007/9/2003 8.00

0.925<0.50<0.50<0.50<0.50<5021.718.59P --15.0010/08/2003 8.00

2.99.8<0.50<0.50<0.50<0.50<5022.407.90P 7.315.0001/15/2004 8.00

1.515<0.50<0.50<0.50<0.50<5025.287.6132.89P 7.015.0004/05/2004 8.00

1.67.3<0.50<0.50<0.50<0.50<5024.448.45P 6.915.0007/12/2004 8.00

0.965.0<0.50<0.50<0.50<0.50<5023.948.95P 7.115.0010/19/2004 8.00

--2.3<0.50<0.50<0.50<0.50<5025.627.27P 7.215.0001/11/2005 8.00

2.05.61.5<0.50<0.50<0.50<5025.797.10P 7.215.0004/14/2005 8.00

1.185.2<0.50<0.50<0.50<0.50<5025.187.71P 7.015.0008/01/2005 8.00

--4.3<0.50<0.50<0.50<0.50<5025.257.64P 6.815.007/31/2006 8.00

0.610.53<0.50<0.50<0.500.75<5024.528.3632.88P 7.4515.006/12/2009 8.00

0.51<0.50<0.50<0.50<0.50<0.50<5024.308.58P 7.1715.0011/6/2009 8.00

0.691.9<0.50<0.50<0.50<0.50<5025.287.60P 7.415.006/4/2010 8.00

1.69<0.50<0.50<0.50<0.50<0.50<5024.258.63NP 7.015.0011/19/2010 8.00

0.832.1<0.50<0.50<0.50<0.505625.667.22P 9.215.005/19/2011 8.00

MW-4

--------------21.528.8730.39-- --18.006/20/2000 10.00

--12.2<0.5<0.5<0.51.02<5020.789.61-- --18.009/29/2000 10.00

--5.81<0.5<0.5<0.5<0.5<5021.229.17-- --18.0012/17/2000 10.00
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ARCO Service Station #2162, 15135 Hesperian Blvd., San Leandro, CA

Table 1. Summary of Groundwater Monitoring Data: Relative Water Elevations and Laboratory Analyses

MW-4 Cont.

--3.04<0.5<0.5<0.5<0.5<5021.698.7030.39-- --18.003/23/2001 10.00

--<2.5<0.5<0.5<0.5<0.5<5020.889.51-- --18.006/20/2001 10.00

--5.2<0.5<0.5<0.5<0.5<5020.3310.06-- --18.009/22/2001 10.00

--4.3<0.5<0.5<0.5<0.5<5021.538.86-- --18.0012/28/2001 10.00

--5.1<0.5<0.5<0.5<0.5<5021.878.52-- --18.003/14/2002 10.00

----<0.5<0.5<0.5<0.5<5021.638.76-- --18.004/18/2002 10.00

1.830<0.5<0.5<0.5<0.5<5021.009.39NP 7.818.007/19/2002 10.00

1.028<0.5<0.5<0.5<0.5<5020.3110.08NP 8.018.0010/9/2002 10.00

c0.984.4<0.50<0.501.3<0.50<5021.518.88NP 7.218.0003/28/2003 10.00

1.114<0.50<0.50<0.50<0.50<5021.618.78NP 7.018.004/7/2003 10.00

1.61.8<0.50<0.50<0.50<0.50<5021.259.14NP 7.418.007/9/2003 10.00

2.63.1<0.50<0.50<0.50<0.50<5020.629.77NP 6.418.0010/08/2003 10.00

2.96.61.5<0.500.841.4<5021.718.68P 7.118.0001/15/2004 10.00

1.21.3<0.50<0.50<0.50<0.50<5025.208.7733.97NP 7.018.0004/05/2004 10.00

2.51.0<0.50<0.50<0.50<0.50<5024.519.46NP 6.618.0007/12/2004 10.00

1.214.4<0.50<0.50<0.50<0.50<5024.069.91NP 7.918.0010/19/2004 10.00

0.911<0.50<0.50<0.502.05926.177.80P 7.118.0001/11/2005 10.00

2.80.64<0.50<0.50<0.50<0.50<5025.908.07NP 7.418.0004/14/2005 10.00

2.48<0.50<0.50<0.50<0.50<0.50<5025.398.58NP 5.718.0008/01/2005 10.00

--<0.50<0.50<0.50<0.50<0.50<5025.228.75P 6.718.007/31/2006 10.00

0.70<0.50<0.50<0.50<0.500.68<5024.469.51P 7.5118.006/12/2009 10.00

1.15<0.50<0.50<0.50<0.50<0.50<5024.239.74P 7.1518.0011/6/2009 10.00

0.70<0.50<0.50<0.50<0.50<0.50<5025.268.71P 7.2418.006/4/2010 10.00

1.09<0.50<0.50<0.50<0.50<0.50<5024.149.83P 7.118.0011/19/2010 10.00

0.88<0.50<0.50<0.50<0.50<0.50<5025.738.24P 7.518.005/19/2011 10.00

MW-5

0.59<0.50<0.50<0.50<0.50<0.508524.719.2533.96NP 7.5016.006/12/2009 8.00

0.56<0.50<0.50<0.50<0.50<0.50<5024.479.49P 7.116.0011/6/2009 8.00

1.24<0.50<0.50<0.50<0.50<0.506725.548.42NP 7.6516.006/4/2010 8.00

0.72<0.50<0.50<0.50<0.50<0.50<5024.389.58NP 7.316.0011/19/2010 8.00
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ARCO Service Station #2162, 15135 Hesperian Blvd., San Leandro, CA

Table 1. Summary of Groundwater Monitoring Data: Relative Water Elevations and Laboratory Analyses

MW-5 Cont.

2.17<0.50<0.50<0.50<0.50<0.505225.948.0233.96NP 9.116.005/19/2011 8.00

MW-6

0.6859<0.502.8<0.504.91,80024.469.0233.48NP 7.3916.006/12/2009 8.00

0.4337<0.500.77<0.501.788024.279.21P 6.916.0011/6/2009 8.00

0.871901.28.21.6156,20025.268.22NP 7.1616.006/4/2010 8.00

0.78130<1.09.91.28.05,60024.189.30NP 6.816.0011/19/2010 8.00

1.4076<2.07.9<2.04.07,10025.717.77P 8.216.005/19/2011 8.00
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Symbols & Abbreviations:
--- = Not analyzed/applicable/measured/available
< = Not detected at or above laboratory reporting limit
DO = Dissolved oxygen
DTW = Depth to water in feet below ground surface
ft bgs = feet below ground surface
GRO = Gasoline Range Organics, range C4-C12
GWE = Groundwater elevation measured in feet
mg/L = Milligrams per liter
MTBE = Methyl tert butyl ether
NP = Well not purged prior to sampling
P = Well purged prior to sampling
TOC = Top of casing measured in feet above mean sea level
TPH-g = Total petroleum hydrocarbons as gasoline
ug/L = Micrograms per liter

Footnotes:
a = Well not accessable - car parked over.
b = Hydrocarbon pattern is present in the requested fuel quantitation range but does not represent the pattern of the requested fuel
c =TPH-g, BTEX and MTBE analyzed by EPA method 8260 beginning on 1st Quarter 2003 sampling event (3/28/03)
d = Guaged with stinger in well
e = Well casing lowered 0.06 feet during well repairs on 9/17/2003

Notes: 
Beginning in the fourth quarter 2003, the laboratory modified the reported analyte list.  TPHg was changed to GRO.  The resulting data may be impacted by the potential of non-TPHg analytes within the 
requested fuel range resulting in a higher concentration being reported

Beginning in the second quarter 2004, the carbon range for GRO was changed from C6-C10 to C4-C12

Wells were originally surveyed to NAVD'88 datum by URS Corporation on February 23, 2004

Wells were resurveyed to NAVD'88 datum by Wood Rodgers Surveying on May 11, 2009

Values for DO and pH were obtained through field measurements

GRO analysis was completed by EPA method 8260B (C4-C12) for samples collected from the time period April 2006 through February 4, 2008.  The analysis for GRO was changed to EPA method 8015B (C6-
C12) for samples collected from the time period February 5, 2008 through the present

The data within this table collected prior to April 2006 was provided to Broadbent & Associates, Inc. by Atlantic Richfield Company and their previous consultants.  Broadbent & Associates, Inc. has not 
verified the accuracy of this information
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Well and

Footnote

Concentrations in (µg/L)

Ethanol TBA MTBE ETBE TAME 1,2-DCA EDBDIPESample Date

ARCO Service Station #2162, 15135 Hesperian Blvd., San Leandro, CA

Table 2. Summary of Fuel Additives Analytical Data

MW-1

----------<10----6/20/2000

----------<2.5----9/29/2000

----------<2.5----12/17/2000

----------<2.5----3/23/2001

----------<2.5----6/20/2001

----------<2.5----9/22/2001

----------<2.5----12/28/2001

----------170----3/14/2002

----------11----7/19/2002

<0.50<0.50<0.50<0.50<0.50<0.50<20<1004/7/2003

<0.50<0.50<0.50<0.50<0.50<0.50<20<1007/9/2003

<0.50<0.50<0.50<0.50<0.50<0.50<20<10007/12/2004

<0.50<0.50<0.50<0.50<0.50<0.50<10<3006/12/2009

<0.50<0.50<0.50<0.50<0.50<0.50<10<3006/4/2010

<0.50<0.50<0.50<0.50<0.50<0.50<10<3005/19/2011

MW-2

----------<2.5----9/29/2000

----------<2.5----12/17/2000

----------<2.5----3/23/2001

----------<2.5----6/20/2001

----------<2.5----9/22/2001

----------<2.5----12/28/2001

----------<2.5----3/14/2002

----------<2.5----7/19/2002

----------<2.5----10/9/2002

<0.50<0.50<0.50<0.50<0.50<0.50<20<10003/28/2003

<0.50<0.50<0.50<0.50<0.50<0.50<20<1004/7/2003

<0.50<0.50<0.50<0.50<0.50<0.50<20<1007/9/2003

<0.50<0.50<0.50<0.50<0.50<0.50<20<10007/12/2004

<0.50<0.50<0.50<0.50<0.50<0.50<10<3006/12/2009

<0.50<0.50<0.50<0.50<0.50<0.50<10<3006/4/2010
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Well and

Footnote

Concentrations in (µg/L)

Ethanol TBA MTBE ETBE TAME 1,2-DCA EDBDIPESample Date

ARCO Service Station #2162, 15135 Hesperian Blvd., San Leandro, CA

Table 2. Summary of Fuel Additives Analytical Data

MW-2 Cont.

<0.50<0.50<0.50<0.50<0.50<0.50<10<3005/19/2011

MW-3

----------128----9/29/2000

----------46.7----12/17/2000

----------26.8----3/23/2001

----------30----6/20/2001

----------12----9/22/2001

----------6.2----12/28/2001

----------47----3/14/2002

----------330----7/19/2002

----------61----10/9/2002

<0.50<0.500.73<0.50<0.5045<20<10003/28/2003

<0.50<0.500.72<0.50<0.5056<20<1004/7/2003

<5.0<5.0<5.0<5.0<5.087<200<1,0007/9/2003

<0.50<0.50<0.50<0.50<0.5025<20<10010/08/2003

a (TBA and EDB)<0.50<0.50<0.50<0.50<0.509.8<20<10001/15/2004

<0.50<0.50<0.50<0.50<0.5015<20<10004/05/2004

<0.50<0.50<0.50<0.50<0.507.3<20<10007/12/2004

<0.50<0.50<0.50<0.50<0.505.0<20<10010/19/2004

b<0.50<0.50<0.50<0.50<0.502.3<20<10001/11/2005

<0.50<0.50<0.50<0.50<0.505.6<20<10004/14/2005

b<0.50<0.50<0.50<0.50<0.505.2<20<10008/01/2005

c<0.50<0.50<0.50<0.50<0.504.3<20<3007/31/2006

<0.50<0.50<0.50<0.50<0.500.53<10<3006/12/2009

<0.50<0.50<0.50<0.50<0.50<0.50<10<30011/6/2009

<0.50<0.50<0.50<0.50<0.501.9<10<3006/4/2010

<0.50<0.50<0.50<0.50<0.50<0.50<10<30011/19/2010

d<0.50<0.50<0.50<0.50<0.502.1<10<3005/19/2011

MW-4

----------12.2----9/29/2000
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Well and

Footnote

Concentrations in (µg/L)

Ethanol TBA MTBE ETBE TAME 1,2-DCA EDBDIPESample Date

ARCO Service Station #2162, 15135 Hesperian Blvd., San Leandro, CA

Table 2. Summary of Fuel Additives Analytical Data

MW-4 Cont.

----------5.81----12/17/2000

----------3.04----3/23/2001

----------<2.5----6/20/2001

----------5.2----9/22/2001

----------4.3----12/28/2001

----------5.1----3/14/2002

----------30----7/19/2002

----------28----10/9/2002

<0.50<0.50<0.50<0.50<0.504.4<20<10003/28/2003

<0.50<0.50<0.50<0.50<0.5014<20<1004/7/2003

<0.50<0.50<0.50<0.50<0.501.8<20<1007/9/2003

<0.50<0.50<0.50<0.50<0.503.1<20<10010/08/2003

a (TBA and EDB)<0.50<0.50<0.50<0.50<0.506.6<20<10001/15/2004

<0.50<0.50<0.50<0.50<0.501.3<20<10004/05/2004

<0.50<0.50<0.50<0.50<0.501.0<20<10007/12/2004

<0.50<0.50<0.50<0.50<0.504.4<20<10010/19/2004

b<0.50<0.50<0.50<0.50<0.5011<20<10001/11/2005

<0.50<0.50<0.50<0.50<0.500.64<20<10004/14/2005

b<0.50<0.50<0.50<0.50<0.50<0.50<20<10008/01/2005

c<0.50<0.50<0.50<0.50<0.50<0.50<20<3007/31/2006

<0.50<0.50<0.50<0.50<0.50<0.50<10<3006/12/2009

<0.50<0.50<0.50<0.50<0.50<0.50<10<30011/6/2009

<0.50<0.50<0.50<0.50<0.50<0.50<10<3006/4/2010

<0.50<0.50<0.50<0.50<0.50<0.50<10<30011/19/2010

<0.50<0.50<0.50<0.50<0.50<0.50<10<3005/19/2011

MW-5

<0.50<0.50<0.50<0.50<0.50<0.50<10<3006/12/2009

<0.50<0.50<0.50<0.50<0.50<0.50<10<30011/6/2009

<0.50<0.50<0.50<0.50<0.50<0.50<10<3006/4/2010

<0.50<0.50<0.50<0.50<0.50<0.50<10<30011/19/2010

d<0.50<0.50<0.50<0.50<0.50<0.50<10<3005/19/2011
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Well and

Footnote

Concentrations in (µg/L)

Ethanol TBA MTBE ETBE TAME 1,2-DCA EDBDIPESample Date

ARCO Service Station #2162, 15135 Hesperian Blvd., San Leandro, CA

Table 2. Summary of Fuel Additives Analytical Data

MW-6

<0.50<0.505.2<0.50<0.5059<10<3006/12/2009

<0.50<0.50<0.50<0.50<0.503724<30011/6/2009

<0.50<0.5017<0.50<0.5019017<3006/4/2010

<1.0<1.0<1.0<1.0<1.0130<20<60011/19/2010

<2.0<2.06.1<2.0<2.076<40<1,2005/19/2011

Page 4 of 5



Symbols & Abbreviations:
< = Not detected at or above specified laboratory reporting limit
--- = Not analyzed/applicable/measured/available
1,2-DCA = 1,2-Dichloroethane
DIPE = Di-isopropyl ether
EDB = 1,2-Dibromoethane
ETBE = Ethyl tert-butyl ether
MTBE = Methyl tert-butyl ether
TAME = Tert-amyl methyl ether
TBA = Tert-butyl alcohol
ug/L = Micrograms per liter

Footnotes:
a = The result was reported with a possible high bias due to the continuing calibration verification falling outside acceptance criteria
b = The calbration verification for ethanol was within method limits but outside contract limits
c = LCS rec. above meth. control limits. Analyte ND.  Data not impacted
d = Quantitated against gasoline

Notes:
All fuel oxygenate compounds analyzed using EPA Method 8260B

The data within this table collected prior to April 2006 was provided to Broadbent & Associates, Inc. by Atlantic Richfield Company and their previous consultants.  Broadbent & Associates, Inc. has 
not verified the accuracy of this information
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Approximate Gradient Magnitude (ft/ft)Approximate Gradient DirectionDate Measured

ARCO Service Station #2162, 15135 Hesperian Blvd., San Leandro, CA

Table 3. Historical Groundwater Gradient - Direction and Magnitude

0.011Southwest3/23/2001

0.013Southwest6/20/2001

0.012Southwest9/22/2001

0.010Southwest12/28/2001

0.011Southwest3/14/2002

0.012Southwest4/18/2002

0.012Southwest7/19/2002

0.013Southwest10/9/2002

0.013Southwest3/28/2003

0.011Southwest4/7/2003

0.010Southwest7/9/2003

0.010Southwest10/8/2003

0.008Southwest1/15/2004

0.004South-Southwest4/5/2004

0.003 and 0.005South and Southwest7/12/2004

0.004Southwest10/19/2004

0.005 to 0.004Southwest (a) to Southeast (b)1/11/2005

0.004Southeast4/14/2005

0.002Southwest8/1/2005

0.003South-Southwest7/31/2006

0.003South6/12/2009

0.003South-Southwest11/6/2009

0.004South-Southwest6/4/2010

0.003South-Southwest11/19/2010

0.003South-Southeast5/19/2011

Footnotes:
a =  Direction at underground storage tanks
b =  Direction at dispensers

Notes:
The data within this table collected prior to April 2006 was provided to Broadbent & Associates, Inc. by Atlantic Richfield Company and their 
previous consultants.  Broadbent & Associates, Inc. has not verified the accuracy of this information
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APPENDIX B. 
 

SOIL BORING AND MONITORING WELL CONSTRUCTION LOGS 
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