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ON-SITE SOIL & GROUND-WATER INVESTIGATION REPORT  
Atlantic Richfield Company Station No.2162 

15135 Hesperian Boulevard 
San Leandro, California 

 

 

1.0 INTRODUCTION 
 
On behalf of the Atlantic Richfield Company, RM – a BP affiliated company, Broadbent & 
Associates, Inc. (BAI) has prepared this On-Site Soil & Ground-Water Investigation Report for 
additional ground-water characterization at the Atlantic Richfield Company Station No.2162, 
located at 15135 Hesperian Boulevard, San Leandro, California (Site).  This investigation was 
completed to further characterize ground-water contaminant concentrations at the Site and 
supplement the case for Site closure.  Investigation activities were conducted in accordance with 
the BAI Work Plan for On-Site Soil & Ground-Water Investigation dated 25 November 2008, as 
approved by Alameda County Environmental Health (ACEH) in their response letter dated 27 
March 2009.  A copy of this letter is provided in Appendix A.  This report includes discussions 
on the Site Background, Site Geology and Hydrogeology, Field Activities Performed, 
Conclusions and Recommendations. 
 
 
2.0 SITE BACKGROUND 
 
The Site is an active ARCO-brand gasoline retail station that consists of a station building, four 
10,000 gallon double-wall fiberglass underground storage tanks (USTs), and eight pump 
dispensers on four dispenser islands.  The Site is located on the west side of Hesperian 
Boulevard south of Ruth Court in Oakland, California (Drawing 1).  The land use in the 
immediate vicinity of the Site is commercial.  The Site is predominantly covered with concrete 
and asphalt.  A comprehensive Site history can be found within the Work Plan for On-Site Soil & 
Ground-Water Investigation prepared by BAI dated 5 January 2009.   

 
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 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 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-west direction.  In the southern end of the 
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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 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 
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 34 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 7.10 feet (MW-3 on 4/14/2005) and maximum depth of 10.08 feet 
(MW-4 on 10/9/2002).  Historically, depth-to-water measurements have typically ranged 
between 7.0 and 9.5 feet.  Ground-water flow direction during the third quarter 2006 monitoring 
event on 31 July 2006 was to the south-southwest at a gradient of 0.003 ft/ft (BAI, 10/27/2006).  
Based on this information, the local ground-water flow direction is generally to the southwest 
which is similar to the surface topography and 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. 

 
4.0 FIELD ACTIVITIES PERFORMED 
 
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 milligrams per 
kilogram (mg/kg).  Total Petroleum Hydrocarbons in the Gasoline Range (TPH-G) and TPH-D 
were detected in the grab ground-water 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, and TPH-G and TPH-D were detected in the grab 
ground-water sample from boring CB-5 at concentrations of 490 µg/L and 360 µg/L, 
respectively.  The soil boring/monitor well locations from this investigation are shown in 
Drawing 2. 
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4.1 Preliminary Field Activities 
 
Prior to initiating field activities, Stratus obtained the necessary well drilling permits from the 
Alameda County Public Works Agency (See Appendix B), 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 Cruz Brothers, a 
private utility locating company to confirm the absence of underground utilities at the boring 
locations.  Boreholes were physically cleared to 6.5 feet below ground surface (ft bgs) using an 
air knife rig on 23 April 2009 in accordance with the safety protocols within BP’s Ground 
Disturbance Defined Practice. 
 
4.2 Soil Boring Advancement  
 
On 24 April 2009, Stratus field personnel observed RSI Drilling (RSI) of Woodland, California 
advance two soil borings (MW-5 and MW-6).  RSI utilized a Geoprobe 6600 drill rig equipped 
with a hollow-stem auger to advance each soil boring to a total depth of 16 ft bgs.  Physical soil 
samples were not collected for laboratory analysis due to the recent soil and ground-water 
investigation conducted on-site.  However, soil cuttings were classified according to the Unified 
Soil Classification System (USCS), and examined using visual and manual methods for 
parameters including odor, staining, color, grain size, and moisture content.  After advancing the 
1.25-inch diameter Geoprobe soil borings, the holes were reamed out with the ten-inch diameter 
hollow-stem augers.  Ground-water monitoring wells were then installed in each soil boring. 
 
Soil boring MW-5 was advanced to a total depth of 16 ft bgs.  Soil samples were collected 
during drilling activities for the purpose of soil classification only.  Sandy clay was observed 
from approximately 6.5 to 8.5 ft bgs.  Silty clay was observed from approximately 8.5 to 10.5 ft 
bgs.  Silty sand with clay was observed from approximately 10.5 to 15.0 ft bgs.  Clayey silt was 
encountered from approximately 15 to 16 ft bgs, the final depth of the boring.  Following 
completion of soil boring advancement and soil classification, well installation activities began 
for well MW-5. 
 
Soil boring MW-6 was advanced to a total depth of 16 ft bgs.  Soil samples were collected 
during drilling activities for the purpose of soil classification only.  Sandy clay was observed 
from approximately 6.5 to 8.5 ft bgs.  Silty clay was observed from approximately 8.5 to 10.0 ft 
bgs.  Silty sand with gravel was observed from approximately 10.0 to 14.0 ft bgs.  Silty sand 
with clay was encountered from approximately 14.0 to 15.5 ft bgs.  Clay was observed from 
approximately 15.5 to 16 ft bgs, the final depth of the boring.  Following completion of soil 
boring advancement and soil classification, well installation activities began for well MW-6. 
 
4.3 Monitoring Well Construction 
 
Monitoring wells MW-5 and MW-6 were constructed using flush-threaded, four-inch diameter 
Schedule 40 PVC pipe.  The factory-slotted 0.010-inch screen intervals extend from eight ft bgs 
to 16 ft bgs in each well.  The filter packs surrounding the screen intervals consist of No.2/12 
silica sand from six ft bgs to 16 ft bgs in each well.  Each well was sealed with bentonite from 
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three ft bgs to six ft bgs, and with Portland cement grout from three ft bgs to slightly below 
ground surface.  Each wellhead was secured with a locking well cap, and protected by a traffic-
rated well vault set flush with the local ground surface.  Additional details of well construction 
are provided in the field notes, lithologic boring logs and well construction logs provided in 
Appendix B.  Well construction information was uploaded to the GeoTracker AB2886 database.  
Copies of GeoTracker upload confirmation reports are provided within Appendix C. 
 
4.4   Well Development and Surveying 
 
Monitor wells MW-5 and MW-6 were developed on 29 April 2009.  Well development activities 
for each well consisted of surging and bailing the well until relatively silt-free water was 
removed.  Approximately 50 gallons were purged from each well, which met the targeted goal of 
10 wetted casing volumes.  Field sheets from the well development activities are provided within 
Appendix B.  The well ID for well MW-6 was inadvertently written as MW-4 in the well 
development field notes.     
 
The site was resurveyed, incorporating new wells MW-5 and MW-6, by Wood Rodgers of 
Sacramento, California on 11 May 2009.  The survey map from Wood Rodgers is provided 
within Appendix B.  The well survey information was uploaded to the GeoTracker AB2886 
database.  Copies of the GeoTracker upload confirmation reports (GEO_MAP, GEO_XY, and 
GEO_Z files) are provided within Appendix C. 
 
Ground-water samples were collected later during the second quarter ground-water monitoring 
event and will be reported under separate cover. 
 
4.5 Investigation-Derived Residuals Management 
 
Residual solids and liquids generated during the Site investigation activities were stored 
temporarily onsite in Department of Transportation-approved 55-gallon drums pending 
analytical results and profiling.  Following characterization and profiling, Belshire 
Environmental Services was scheduled to transport the investigation-derived residuals to an 
Atlantic Richfield Company-approved facility for treatment or disposal. 
 
 
5.0 CONCLUSIONS 
 
Monitoring well MW-5 was installed near the previous source area boring CB-2, and monitoring 
well MW-6 was installed near the previous downgradient boring CB-5, generally in accordance 
with the approved work plan.  Subsurface geology logged in borings MW-5 and MW-6 was 
generally consistent with that encountered during the previous logging of nearby site wells and 
borings.  The wells were constructed generally in accordance with the approved work plan.  
Upon completion of quarterly monitoring and sampling activities, the location of these two 
monitoring wells should provide data that will add to the definition of the contaminant plume at 
the Site.     
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6.0 RECOMMENDATIONS 
 
In accordance with the ACEH letter dated 27 March 2009, BAI recommends initiating second 
quarter and fourth quarter semi-annual ground-water monitoring from the on-site wells in order 
to assess the contaminant plume.   
 
 
7.0 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 
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 ground-water 
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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APPENDIX B 
 

STRATUS MONITORING WELL INSTALLATION DATA PACKAGE  
(Includes Field Data Sheets, Boring Logs, Well Permit, Surveyed Site Plan, and Certified 

Laboratory Analytical Report with Chain-of-Custody Documentation) 

































GLOBAL_ID FIELD_PT_NAME FIELD_PT_XY_SURVEY LATITUDE LONGITUDE XY_METHODXY_DATUM XY_ACC_VAL XY_SURVEY_ORG GPS_EQUIP_TY XY_SURVEY_DES
T0600100084 MW-1 MW 5/11/2009 37.7002994 -122.1304252 CGPS NAD83 30 WOOD RODGERS PLS 7944 TR
T0600100084 MW-2 MW 5/11/2009 37.7003043 -122.1302064 CGPS NAD83 30 WOOD RODGERS PLS 7944 TR
T0600100084 MW-3 MW 5/11/2009 37.6999811 -122.1301887 CGPS NAD83 30 WOOD RODGERS PLS 7944 TR
T0600100084 MW-4 MW 5/11/2009 37.6999861 -122.1304690 CGPS NAD83 30 WOOD RODGERS PLS 7944 TR
T0600100084 MW-5 MW 5/11/2009 37.7002257 -122.1303639 CGPS NAD83 30 WOOD RODGERS PLS 7944 TR
T0600100084 MW-6 MW 5/11/2009 37.6999853 -121.1303191 CGPS NAD83 30 WOOD RODGERS PLS 7944 TR
T0600100084 CB-1 5/11/2009 37.7002296 -122.1301754 CGPS NAD83 30 WOOD RODGERS PLS 7944 TR
T0600100084 CB-2 5/11/2009 37.7002243 -122.1303573 CGPS NAD83 30 WOOD RODGERS PLS 7944 TR
T0600100084 CB-3 5/11/2009 37.7001749 -122.1303574 CGPS NAD83 30 WOOD RODGERS PLS 7944 TR
T0600100084 CB-4 5/11/2009 37.6999842 -122.1303947 CGPS NAD83 30 WOOD RODGERS PLS 7944 TR
T0600100084 CB-5 5/11/2009 37.6999878 -122.1303061 CGPS NAD83 30 WOOD RODGERS PLS 7944 TR
T0600100084 VW-1 5/11/2009 37.6999945 -122.1303169 CGPS NAD83 30 WOOD RODGERS PLS 7944 TR
T0600100084 VW-2 5/11/2009 37.6999903 -122.1302468 CGPS NAD83 30 WOOD RODGERS PLS 7944 TR



GLOBAL_ID FIELD_PT_NAMEELEV_SURVEY_ELEVATION ELEV_METHOD ELEV_DATUM ELEV_ACC_VAL ELEV_SURVEY_ORG RISER_HT ELEV_DESC EFF_DATE
T0600100084 MW-1 5/11/2009 33.70 DIG NAVD88 0.01 WOOD RODGERS PLS 7944 -0.27
T0600100084 MW-2 5/11/2009 32.95 DIG NAVD88 0.01 WOOD RODGERS PLS 7944 -0.36
T0600100084 MW-3 5/11/2009 32.88 DIG NAVD88 0.01 WOOD RODGERS PLS 7944 -0.24
T0600100084 MW-4 5/11/2009 33.97 DIG NAVD88 0.01 WOOD RODGERS PLS 7944 -0.24
T0600100084 MW-5 5/11/2009 33.96 DIG NAVD88 0.01 WOOD RODGERS PLS 7944 -0.24
T0600100084 MW-6 5/11/2009 33.48 DIG NAVD88 0.01 WOOD RODGERS PLS 7944 -0.34
T0600100084 CB-1 5/11/2009 DIG NAVD88 0.01 WOOD RODGERS PLS 7944
T0600100084 CB-2 5/11/2009 DIG NAVD88 0.01 WOOD RODGERS PLS 7944
T0600100084 CB-3 5/11/2009 DIG NAVD88 0.01 WOOD RODGERS PLS 7944
T0600100084 CB-4 5/11/2009 DIG NAVD88 0.01 WOOD RODGERS PLS 7944
T0600100084 CB-5 5/11/2009 DIG NAVD88 0.01 WOOD RODGERS PLS 7944
T0600100084 VW-1 5/11/2009 33.17 DIG NAVD88 0.01 WOOD RODGERS PLS 7944 -0.58
T0600100084 VW-2 5/11/2009 33.05 DIG NAVD88 0.01 WOOD RODGERS PLS 7944 -0.29





































 

 

APPENDIX C 
 

GEOTRACKER UPLOAD CONFIRMATION RECEIPTS 



 

 

Copyright © 2008 State of California 

UPLOADING A GEO_MAP FILE 

 

SUCCESS 
Your GEO_MAP file has been successfully submitted!  

 
Submittal Type: GEO_MAP
Facility Global ID: T0600100084
Facility Name: ARCO #2162
File Name: 15135 Hesperian Blvd_2009-05-11.pdf
Username: Broadbent & Associates, Inc.
Username: BROADBENT-C
IP Address: 67.118.40.90
Submittal Date/Time: 5/20/2009 2:28:53 PM
Confirmation Number: 3635003209
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UPLOADING A GEO_BORE FILE

 

SUCCESS

Your GEO_BORE file has been successfully submitted!

Submittal Type: GEO_BORE

Facility Global ID: T0600100084

Field Point: MW-5

Facility Name: ARCO #2162

File Name: GEO_BORE MW-5.pdf

Username: Broadbent & Associates, Inc.

Username: BROADBENT-C

IP Address: 67.118.40.90

Submittal Date/Time: 5/29/2009 9:45:54 AM

Confirmation Number: 6239025294

 

GeoTracker ESI https://geotracker.waterboards.ca.gov/esi/upload_geoedd.asp?cmd=uploa...

1 of 1 5/29/2009 9:46 AM
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UPLOADING A GEO_BORE FILE

 

SUCCESS

Your GEO_BORE file has been successfully submitted!

Submittal Type: GEO_BORE

Facility Global ID: T0600100084

Field Point: MW-6

Facility Name: ARCO #2162

File Name: GEO_BORE MW-6.pdf

Username: Broadbent & Associates, Inc.

Username: BROADBENT-C

IP Address: 67.118.40.90

Submittal Date/Time: 5/29/2009 9:47:20 AM

Confirmation Number: 1695229649
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1 of 1 5/29/2009 9:47 AM
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UPLOADING A GEO_XY FILE

 

SUCCESS

Processing is complete. No errors were found!

Your file has been successfully submitted!

Submittal Type: GEO_XY

Submittal Title: GEO_XY MW-1 to 5, CB-1 to 5, VW-1, VW-2

Facility Global ID: T0600100084

Facility Name: ARCO #2162

File Name: GEO_XY.zip

Organization Name: Broadbent & Associates, Inc.

Username: BROADBENT-C

IP Address: 67.118.40.90

Submittal Date/Time: 5/20/2009 2:15:47 PM

Confirmation Number: 5505774259

 

GeoTracker ESI https://geotracker.waterboards.ca.gov/esi/upload_geoedd.asp?cmd=uploa...

1 of 1 5/29/2009 9:44 AM
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UPLOADING A GEO_XY FILE

 

SUCCESS

Processing is complete. No errors were found!

Your file has been successfully submitted!

Submittal Type: GEO_XY

Submittal Title: GEO_XY MW-6

Facility Global ID: T0600100084

Facility Name: ARCO #2162

File Name: GEO_XY.zip

Organization Name: Broadbent & Associates, Inc.

Username: BROADBENT-C

IP Address: 67.118.40.90

Submittal Date/Time: 5/29/2009 9:14:03 AM

Confirmation Number: 9820580601

 

GeoTracker ESI https://geotracker.waterboards.ca.gov/esi/upload_geoedd.asp?cmd=uploa...

1 of 1 5/29/2009 9:16 AM
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UPLOADING A GEO_Z FILE

 

SUCCESS

Processing is complete. No errors were found!

Your file has been successfully submitted!

Submittal Type: GEO_Z

Submittal Title: GEO_Z MW-1 to 5, VW-1, VW-2

Facility Global ID: T0600100084

Facility Name: ARCO #2162

File Name: GEO_Z.zip

Organization Name: Broadbent & Associates, Inc.

Username: BROADBENT-C

IP Address: 67.118.40.90

Submittal Date/Time: 5/20/2009 2:24:26 PM

Confirmation Number: 4970602750

 

GeoTracker ESI https://geotracker.waterboards.ca.gov/esi/upload_geoedd.asp?cmd=uploa...

1 of 1 5/20/2009 2:25 PM
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UPLOADING A GEO_Z FILE

 

SUCCESS

Processing is complete. No errors were found!

Your file has been successfully submitted!

Submittal Type: GEO_Z

Submittal Title: GEO_Z MW-6

Facility Global ID: T0600100084

Facility Name: ARCO #2162

File Name: GEO_Z.zip

Organization Name: Broadbent & Associates, Inc.

Username: BROADBENT-C

IP Address: 67.118.40.90

Submittal Date/Time: 5/29/2009 9:14:57 AM

Confirmation Number: 7322564244
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