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SOIL & GROUND-WATER INVESTIGATION REPORT  
Atlantic Richfield Company Station No.2035 

1001 San Pablo Avenue 
Albany, California 

 

 

1.0 INTRODUCTION 
 
On behalf of the Atlantic Richfield Company, RM – a BP affiliated company, Broadbent & 
Associates, Inc. (BAI) has prepared this Soil & Ground-Water Investigation Report for 
additional soil and ground-water characterization at the Atlantic Richfield Company Station 
No.2035, located at 1001 San Pablo Avenue, Albany, California (Site).  This on-site soil 
investigation was completed to evaluate the effectiveness of the remediation system that operated 
between 1997 and 2004 by assessing the presence of residual petroleum hydrocarbon-impacted 
soil, and construction of new, more-appropriately screened monitoring wells.  Investigation 
activities were conducted in accordance with the BAI Work Plan for Soil & Water Investigation 
dated 5 January 2009, as approved with additional comments by the Alameda County 
Environmental Health (ACEH) in their response letter dated 19 February 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, Results of the Investigation, 
Conclusions and Recommendations. 
 
 
2.0 SITE BACKGROUND 
 
The Site is an active ARCO-brand retail gasoline service station located on the southeastern 
corner of San Pablo Avenue and Marin Avenue in Albany, California (Drawing 1 and 
Drawing 2).  The land use in the immediate vicinity of the Site is mixed commercial and 
residential.  Development at the Site consists of a service station building with four gasoline 
underground storage tanks (USTs) with associated piping, and four pump dispensers on two 
dispenser islands.  The Site is primarily covered with asphalt or concrete surfacing. 

Numerous subsurface investigations and remedial activities have been conducted on-site since 
1989.  A comprehensive Site history can be found within the Work Plan for Soil & Water 
Investigation prepared by BAI dated 5 January 2009.  Section 4.0 of this report details the most 
recent subsurface investigation field activities conducted as requested by ACEH. 
 
 
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 northwestern portion of the Berkeley Sub-Area in the 
East Bay Plain of the San Francisco Basin.  The Berkeley Sub-Area contains a series of alluvial 
fans deposited on a west sloping bedrock surface.  The alluvial deposits range from 10 to 300 
feet deep, averaging 100 to 200 feet deep.  According to this document, there is no historical 
evidence that ground-water supplies are sufficient for municipal use (primarily due to low 
recharge rates) and that there are no reported clay units that function as major aquitards.  
However, in the Berkeley Sub-Area the first encountered ground water is frequently reported as 
being semi-confined, particularly in West Berkeley. 
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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.  The nearest surface water 
drainage is Cordornices Creek, located approximately 1,100 feet south of the Site.  The overall 
general flow direction of Cordornices Creek is from east to west. 

The Site elevation is approximately 45 feet above mean sea level.  The water table fluctuates 
seasonally and over time with recorded static depths to water in monitor wells at the Site ranging 
between a historic minimum depth below top of casing measuring points of 5.69 feet (MW-3 on 
1 February 2000) and maximum of 20.61 feet (RW-1 on 8 November 1991).  Historically, depth-
to-water measurements have typically ranged between approximately seven and 12 feet.  
Ground-water flow direction during the fourth quarter 2008 monitoring event on 24 November 
2008 was to the west at a gradient of 0.02 ft/ft, typical according to the monitoring record. 

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 generally indicates fine-grained silty and gravelly 
clay to silty and gravelly sand layer between approximately one and ten feet below ground 
surface (bgs).  A coarser-grained clayey to silty sand and sandy gravel water-bearing zone 
underlies the sand and clay layer between approximately eight and 15 feet bgs.  A clayey to 
gravelly sand layer is present between approximately 15 and 30 feet bgs.  Silty clays were 
observed in several borings beyond 30 feet bgs.   
 
 
4.0 FIELD ACTIVITIES PERFORMED 
 
This on-site soil investigation was completed to evaluate the effectiveness of the remediation 
system that operated between 1997 and 2004 by assessing the presence of residual petroleum 
hydrocarbon-impacted soil, and construction of new, more-appropriately screened monitoring 
wells.  On 25 and 26 March 2009, Stratus oversaw RSI Drilling, Inc. advance three hollow-stem 
auger soil borings (identified as B-28, B-29, and B-30) at the Site.  Soil boring B-28 (completed 
as well MW-7) was located in the general vicinity of the previously collected soil sample 
S-10-B16, approximately 17 feet west-southwest of well MW-1 and approximately five feet 
southeast of well VW-3 (S-10-B16 sample location).  Soil boring B-29 (completed as well 
MW-8) was located in the general vicinity of previously collected soil sample S-1-PL4, 
approximately seven feet east-southeast of well MW-2 and approximately 18 feet west of well 
VW-5.  Soil boring B-30 (completed as well MW-9) was located in the general vicinity of the 
former waste oil tank, approximately 18 feet southeast of well MW-3 and approximately 23 feet 
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north-northwest of well MW-5.  The soil boring locations from this investigation are shown in 
Drawing 2. 
 
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 
location.  Boreholes were physically cleared to 6.5 ft bgs using an air knife rig on 25 March 
2009. 
 
4.2 Soil Boring Advancement and Soil Sampling 
 
On 26 March 2009, Stratus field personnel observed RSI Drilling (RSI) of Woodland, California 
advance three soil borings (B-28, B-29, and B-30).  RSI utilized a CME-75 hollow-stem auger 
drill rig to collect depth-discrete samples at the soil boring locations to a maximum depth of 19 ft 
bgs.  Physical soil samples were collected at specific depths for laboratory analysis based on 
field observations and recommendations from ACEH.  Ground-water monitoring wells were 
installed in each soil boring. 
 
Soil boring B-28 was advanced to a total depth of 16 ft bgs.  Soil samples were collected from 
boring B-28 at 8, 13, 14, and 15 ft bgs.  Reportedly, no obvious visual contamination was 
observed.  Screening with the photo-ionization detector (PID) found contamination by volatile 
organic compounds (VOCs) between approximately 13 and 15 ft bgs, with up to 1,143 parts per 
million (ppm) at 14 ft bgs.  Sandy clay was observed from approximately 6.5 to eight ft bgs, and 
from approximately 15 to 16 ft bgs, the total depth explored to.  Clay was observed from 
approximately eight to 9.5 ft bgs.  Clayey sands were encountered from approximately 9.5 to 
11 ft bgs.  Sandy clay with gravel was observed from approximately 11 to 13 ft bgs.  Silty sand 
was encountered from approximately 13 to 14 ft bgs.  Following completion of soil boring 
advancement and collection of samples, well installation activities began for well MW-7. 
 
Soil boring B-29 was advanced to a total depth of 19 ft bgs.  Soil samples were collected from 
boring B-29 at 11, 13, 16, and 19 ft bgs.  Reportedly, no obvious visual contamination was 
observed.  Screening with the PID found contamination by VOCs between approximately 13 and 
16 ft bgs, with up to 2,158 ppm at 13 ft bgs.  Sandy clay with gravel was observed between 
approximately 6.5 and 11 ft bgs, 12 ft bgs to 14 ft bgs, and 15 ft bgs to 16.5 ft bgs.  Clay was 
encountered from approximately 11 to 12 ft bgs and 14 to 15 ft bgs.  Clayey sand was observed 
from approximately 16.5 to 18 ft bgs.  Sandy clay sand was encountered from approximately 18 
to 19 ft bgs, the total depth explored to.  Following completion of soil boring advancement and 
collection of samples, well installation activities began for well MW-8. 
 
Soil boring B-30 was advanced to a total depth of 16 ft bgs.  Soil samples were collected from 
boring B-30 at 8, 9, 11, and 13 ft bgs.  Reportedly, no obvious visual contamination was 
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observed.  Screening with the PID found contamination by VOCs between approximately seven 
and 12 ft bgs, with up to 149 ppm at seven ft bgs.  Sandy clay with gravel was observed between 
approximately 6.5 and eight ft bgs, nine ft bgs to 10.5 ft bgs, and 11.5 ft bgs to 16 ft bgs, the total 
depth explored to.  Clay was encountered from approximately eight to nine ft bgs.  Silty sand 
with clay was encountered from approximately 10.5 to 11.5 ft bgs.  Following completion of soil 
boring advancement and collection of samples, well installation activities began for well MW-9. 
 
4.3 Monitoring Well Construction 
 
Monitoring wells MW-7 (B-28), MW-8 (B-29), and MW-9 (B-30) were constructed using flush-
threaded, four-inch diameter Schedule 40 PVC pipe.  The factory-slotted 0.010-inch screen 
interval extends from six ft bgs to 16 ft bgs in wells MW-7 and MW-9, and from six ft bgs to 19 
ft bgs in well MW-8.  The filter pack surrounding the screen intervals consists of silica sand from 
four ft bgs to 16 ft bgs in wells MW-7 and MW-9, and from four ft bgs to 19 ft bgs in well 
MW-8.  Each well was sealed with bentonite from two ft bgs to four ft bgs and with Portland 
cement grout from ground surface to two ft bgs.  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-7, MW-8 and MW-9 were developed on 1 April 2009.  Well development 
activities for each well consisted of surging and bailing the well until relatively silt-free water 
was removed.  Each well was then purged using a submersible pump.  Each well ran dry after 
approximately 3.5 of the targeted 10 wetted casing volumes were purged.  After allowing each 
well to recharge, an additional three well casing volumes were purged from each well. 
 
The site was resurveyed, incorporating new wells MW-7, MW-8, and MW-9, by Wood Rodgers 
of Sacramento, California on 20 April 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 during the second quarter ground-water monitoring event 
and will be reported under a 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. 
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5.0 RESULTS OF INVESTIGATION 
 
Soil samples were shipped to Calscience Environmental Laboratories, Inc. (Garden Grove), a 
California State-certified laboratory, under chain-of-custody protocol.  Samples were analyzed 
for Gasoline Range Organics (GRO, hydrocarbon chain lengths between 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), Tert-Butyl Alcohol (TBA), 1,2-Dichloroethane (1,2-DCA), and 
1,2-Dibromoethane (EDB) using EPA Method 8260B.  During the GRO analyses, the laboratory 
noted an unknown hydrocarbon(s) in samples MW-9 8’, MW-9 9’, and MW-9 11’.  No other 
significant irregularities were reported during laboratory analysis of the soil boring samples.  Soil 
laboratory analytical results are also summarized in tabular format below. 
 

Laboratory Analytical Results of Soil Boring Samples 
(milligrams per kilogram, mg/kg) 

 
Well ID GRO B T E X 1,2-DCA MTBE TBA 
MW-7 8’ <0.50 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.010 
MW-7 13’ 200 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <1.0 
MW-7 14’ 860 <0.10 <0.10 1.9 0.10 <0.10 <0.10 <1.0 
MW-7 15’ 5.2 <0.0010 <0.0010 0.024 0.020 <0.0010 <0.0010 <0.010 
MW-8 11’ 4.1 0.51 <0.10 0.29 1.2 <0.10 <0.10 <1.0 
MW-8 13’ 74 1.8 1.7 4.3 20 <0.10 <0.10 <1.0 
MW-8 16’ <0.50 <0.0010 <0.0010 <0.0010 <0.0010 0.0021 0.0013 0.068 
MW-8 19’ <0.50 0.0011 <0.0010 <0.0010 <0.0010 <0.0010 0.0074 0.021 
MW-9 8’ 11 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.010 
MW-9 9’ 110 <0.0010 0.0013 <0.0010 0.0010 <0.0010 <0.0010 <0.010 
MW-9 11’ 61 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.010 
MW-9 13’ <0.50 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.010 
 
Petroleum hydrocarbon concentrations above the various laboratory method reporting limits are 
represented with bold-typed font.  The tested analytes were not detected above their respective 
reporting limits in two of the 12 soil samples collected (MW-7 8’ and MW-9 13’).  
Concentrations of EDB, DIPE, ETBE, and TAME are not included in the above table as the 
results for these constituents were below their respective laboratory reporting limits for each 
sample.  A copy of the laboratory analytical report with chain-of-custody documentation is 
provided in Appendix B.  Laboratory analytical results (EDF) were uploaded to the GeoTracker 
AB2886 database.  Upload confirmation pages are provided in Appendix C.   
 
 
6.0 CONCLUSIONS 
 
On behalf of the Atlantic Richfield Company, RM – a BP affiliated company, BAI prepared this 
Soil & Water Investigation Report for Station No.2035, located at 1001 San Pablo Avenue, 
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Albany, California.  Investigation activities were conducted in accordance with the BAI Work 
Plan for Soil & Water Investigation dated 5 January 2009, as approved with comments by the 
ACEH in their response letter dated 19 February 2009.  Based on the information obtained and 
presented in this soil and ground-water investigation report, BAI concludes the following: 

• No petroleum hydrocarbons were detected in the soil samples collected at eight ft bgs 
from boring B-28/MW-7 or at 13 ft bgs from boring B-30/MW-9. 

• Up to 860 mg/kg GRO was detected in the soil samples collected from boring 
B-28/MW-7 in the vicinity of historic soil sample S-10-B16, which previously had 
contained Total Petroleum Hydrocarbons in the gasoline range (TPH-g) at 4,300 mg/kg 
(RESNA, 30 November 1992). 

• Up to 1.8 mg/kg Benzene was detected in the soil samples collected from boring 
B-29/MW-8 in the vicinity of historic soil sample S-1-PL4, which previously had 
contained Benzene at 36 mg/kg (RESNA, 6 March 1991). 

• The above listed concentrations indicate that the residual hydrocarbons in on-site soil 
have significantly decreased since the operation of a soil vapor extraction (SVE) system 
between 1997 and 2004. 

• Well screen intervals for wells MW-7, MW-8, and MW-9 are inclusive of minimum and 
maximum ranges of depth to ground-water levels at the Site, in lieu of wells MW-1, 
MW-2, and MW-3, respectively, which routinely had submerged well screen intervals. 

 
 
7.0 RECOMMENDATIONS 
 
Based on the information obtained and presented in this soil and ground-water investigation 
report, BAI makes the following recommendations:  

• Based on the analytical results obtained, the soil vapor extraction remediation system 
should be permanently shut down.  Ground-water treatment should continue by 
monitored natural attenuation. 

• The current ground-water monitoring and sampling schedules should be maintained with 
new monitoring wells MW-7, MW-8, and MW-9 replacing wells MW-1, MW-2, and 
MW-3. 

 
 
8.0 CLOSURE 
 
This document has been prepared for the exclusive use of Atlantic Richfield Company.  The 
findings presented in this report are based upon the observations of Stratus field personnel, 
points of investigation and results of laboratory tests performed by Calscience Environmental 
Laboratories, Inc. (Garden Grove, California).  Services were performed in accordance with the 
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 
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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 C 
 

GEOTRACKER UPLOAD CONFIRMATION REPORTS 



  

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: T0600100081

Facility Name: ARCO #02035

File Name: 1001 San Pablo Ave_2009-04-20.pdf

Username: Broadbent & Associates, Inc.

Username: BROADBENT-C

IP Address: 67.118.40.90

Submittal Date/Time: 5/15/2009 4:45:30 PM

Confirmation Number: 7606560826

 

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

1 of 1 5/15/2009 4:45 PM
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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: T0600100081

Field Point: MW-7

Facility Name: ARCO #02035

File Name: GEO_BORE MW-7.pdf

Username: Broadbent & Associates, Inc.

Username: BROADBENT-C

IP Address: 67.118.40.90

Submittal Date/Time: 5/15/2009 4:52:55 PM

Confirmation Number: 8416628181

 

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

1 of 1 5/15/2009 4:52 PM
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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: T0600100081

Field Point: MW-8

Facility Name: ARCO #02035

File Name: GEO_BORE MW-8.pdf

Username: Broadbent & Associates, Inc.

Username: BROADBENT-C

IP Address: 67.118.40.90

Submittal Date/Time: 5/15/2009 4:53:25 PM

Confirmation Number: 8744457423

 

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

1 of 1 5/15/2009 4:54 PM
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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: T0600100081

Field Point: MW-9

Facility Name: ARCO #02035

File Name: GEO_BORE MW-9.pdf

Username: Broadbent & Associates, Inc.

Username: BROADBENT-C

IP Address: 67.118.40.90

Submittal Date/Time: 5/15/2009 4:53:52 PM

Confirmation Number: 8699388802

 

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

1 of 1 5/15/2009 4:53 PM
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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 9, VW-1 to 9, AS-1, AS-2, RW-1

Facility Global ID: T0600100081

Facility Name: ARCO #02035

File Name: GEO_XY.zip

Organization Name: Broadbent & Associates, Inc.

Username: BROADBENT-C

IP Address: 67.118.40.90

Submittal Date/Time: 5/15/2009 4:37:25 PM

Confirmation Number: 4156978785

 

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

1 of 1 5/15/2009 4:38 PM



  

Copyright © 2008 State of California

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 9, VW-1 to 9, AS-1, AS-2, RW-1

Facility Global ID: T0600100081

Facility Name: ARCO #02035

File Name: GEO_Z.zip

Organization Name: Broadbent & Associates, Inc.

Username: BROADBENT-C

IP Address: 67.118.40.90

Submittal Date/Time: 5/15/2009 4:44:14 PM

Confirmation Number: 8861299812

 

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

1 of 1 5/15/2009 4:44 PM
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UPLOADING A EDF FILE

 

SUCCESS

Processing is complete. No errors were found!

Your file has been successfully submitted!

Submittal Type: EDF - Soil and Water Investigation Report

Submittal Title: SWC

Facility Global ID: T0600100081

Facility Name: ARCO #02035

File Name: 09032417.zip

Organization Name: Broadbent & Associates, Inc.

Username: BROADBENT-C

IP Address: 67.118.40.90

Submittal Date/Time: 5/19/2009 3:46:22 PM

Confirmation Number: 9150314807

VIEW QC REPORT

VIEW DETECTIONS REPORT
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UPLOADING A EDF FILE

 

SUCCESS

Processing is complete. No errors were found!

Your file has been successfully submitted!

Submittal Type: EDF - Soil and Water Investigation Report

Submittal Title: Soil Sampling MW-7, 8, 9

Facility Global ID: T0600100081

Facility Name: ARCO #02035

File Name: 09032418 fix.zip

Organization Name: Broadbent & Associates, Inc.

Username: BROADBENT-C

IP Address: 67.118.40.90

Submittal Date/Time: 5/19/2009 4:17:30 PM

Confirmation Number: 9888683497

VIEW QC REPORT

VIEW DETECTIONS REPORT
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