
Atlantic Richfield Company  
(a BP affiliated company) 
    
P.O. Box 1257                                           
San Ramon, CA 94583 
Phone: (925) 275-3801 
Fax: (925) 275-3815 

  
 
6 August 2009 
 
 
Re: Vapor Intrusion Assessment and Soil & Ground-Water Investigation Report 
 Atlantic Richfield Company Station No.601 
 712 Lewelling Boulevard 
 San Leandro, California 
 ACEH Case #RO0000309 
 
 
 
 
 
“I declare, that to the best of my knowledge at the present time, that the information and/or 
recommendations contained in the attached document are true and correct.”   
 
 
 
Submitted by: 
 

 
Paul Supple 
Environmental Business Manger 
 
 
 
 
 
 
 

 
                                                         
 

dehloptoxic
DEH LOP



  

VAPOR INTRUSION ASSESSMENT AND  
SOIL & GROUND-WATER 
INVESTIGATION REPORT 

Atlantic Richfield Company Station No. 601 
712 Lewelling Boulevard, San Leandro, California 

ACEH Fuel Leak Case No. RO0000309 

Prepared for: 
 

Mr. Paul Supple 
Environmental Business Manager 

Atlantic Richfield Company 
P.O. Box 1257 

San Ramon, California 94583 
 
 
 
 

Prepared by: 
 

 
 

1324 Mangrove Ave., Suite 212 
Chico, California 95926 

(530) 566-1400 
www.broadbentinc.com 

 
 
 
 

6 August 2009 
 
 
 

Project No. 06-88-605 





VAPOR INTRUSION ASSESSMENT AND SOIL & GROUND-WATER 
INVESTIGATION REPORT 

Atlantic Richfield Company Station No. 601  
712 Lewelling Boulevard, San Leandro, California 

 
 

 

TABLE OF CONTENTS 
No. Section Page 
 

1.0 INTRODUCTION ..................................................................................................................1 
2.0 SITE BACKGROUND...........................................................................................................1 
3.0 VAPOR INTRUSION ASSESSMENT..................................................................................2 

3.1 Preliminary Field Activities...........................................................................................2 
3.2 Soil Borings ...................................................................................................................2 
3.3 Soil Vapor Well Construction........................................................................................2 
3.4 Soil Gas Sampling Procedures.......................................................................................3 
3.5 Laboratory Analysis of Soil Vapor Samples .................................................................3 
3.6 Discussion of Vapor Intrusion Results ..........................................................................4 

4.0 SOIL AND GROUND-WATER INVESTIGATION ............................................................4 
4.1 Field Activities Performed.............................................................................................5 
4.2 Preliminary Field Activities...........................................................................................5 
4.3 Soil Boring Advancement..............................................................................................5 
4.4 Laboratory Analysis of Soil Samples ............................................................................6 
4.5 Monitoring Well Construction.......................................................................................7 
4.6 Well Development and Surveying .................................................................................8 
4.7 Investigation-Derived Residuals Management ..............................................................8 

5.0 CONCLUSIONS AND RECOMMENDATIONS .................................................................8 
5.1 Conclusions....................................................................................................................8 
5.2 Recommendations..........................................................................................................9 

6.0 CLOSURE ..............................................................................................................................9 
7.0 REFERENCES .....................................................................................................................10 

ATTACHMENTS 

Drawing 1 Site Location Map 
Drawing 2 Site Layout Plan 
 

APPENDICES 

Appendix A Recent Regulatory Correspondence 
Appendix B Stratus Monitoring and Soil Gas Well Installation Data Package (Includes Field 

Notes, Soil Boring Logs, Well Construction Logs, Well Completion Reports, 
Well Permits, Site Layout Plan, and Laboratory Analytical Reports with Chain-of-
Custody Documentation) 

Appendix C GeoTracker Upload Confirmation Receipts 
 
 



VAPOR INTRUSION ASSESSMENT AND SOIL & GROUND-WATER 
INVESTIGATION REPORT 

Atlantic Richfield Company Station No. 601  
712 Lewelling 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 Vapor Intrusion Assessment and Soil & Ground-Water 
Investigation Report for the Atlantic Richfield Company Station No. 601, located at 712 Lewelling 
Boulevard, San Leandro, Alameda County, California (Site).  The vapor intrusion assessment and 
soil and ground-water investigation activities were conducted in accordance to the Initial Site 
Conceptual Model with Soil & Ground-Water Investigation Work Plan (BAI, 24 March 2009) as 
approved with technical comments by ACEH in their letter dated 2 April 2009.  A copy of recent 
regulatory correspondence is provided within Appendix A.  This document includes discussions on 
the site background, vapor intrusion assessment activities including analytical results, soil and 
ground-water investigation activities including monitoring well construction details and analytical 
results, conclusions and recommendations.  Drawings and appendices referenced within this 
document are provided following the conclusion of the document’s text. 
 
 
2.0 SITE BACKGROUND 
 
The Site is located at 712 Lewelling Boulevard in San Leandro, California.  It is an active 
ARCO-brand gasoline station (Station No.601) with convenience store.  Current structures on the 
Site include four 10,000-gallon underground storage tanks (USTs), two fuel dispenser islands 
with a total of eight dispensers, and a convenience store building with two unused vehicle service 
bays.  The majority of the Site is paved with asphalt and cement concrete.  The location of the 
Site is shown in Drawing 1.   
 
The Site is bound by the four-to six lane Lewelling Boulevard to the northwest, the four to six-
lane Washington Avenue to the east, multi-family residential dwellings of the Chateau Manor 
Apartments adjacent to the southwest, and a commercial building (Dentist’s Office) and parking 
lot adjacent to the southeast.  Across Washington Avenue to the east is a large parking lot and 
Walgreens store.  Across Lewelling Boulevard to the northwest are a Speedy Smog smog check 
station at the corner of Washington Avenue, Salel’s Mobile Home Park, and the parking lot and 
playground for Lewelling School further southwest.  The Smog Check Station at 15275 
Washington Avenue is the former Shell Gasoline Service Station No.129460 and an active 
release site (ACEH Case No. RO0000372 / GeoTracker Global ID T0600101226). 
 
A substantial summary of previous environmental investigations with Site characterization, local 
and area geology and hydrogeology, remediation status, and preliminary Site conceptual 
exposure model was recently submitted in the Initial Site Conceptual Model with Soil & Ground-
Water Investigation Work Plan (BAI, 24 March 2009). 
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3.0 VAPOR INTRUSION ASSESSMENT 
 
Vapor intrusion assessment activities were originally proposed in the Initial Site Conceptual 
Model with Soil & Ground-Water Investigation Work Plan (BAI, 03/24/2009).  Vapor intrusion 
assessment activities were approved with technical comments by ACEH in their letter dated 2 
April 2009, and clarified with subsequent emails and telephone conversations. 
 
3.1  Preliminary Field Activities 
 
Prior to initiating field activities, Stratus Environmental Inc. (Stratus) obtained the necessary 
well drilling permits from the Alameda County Public Works Agency (See Appendix B).  Stratus 
also 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.  Due to the presence of a footing or buried metal 
object identified during the utility clearance, boring SG-9 had to be moved slightly to the north-
northeast. 
 
3.2 Soil Borings 
 
Soil borings for soil vapor sampling locations SG-9 through SG-14 (See Drawing 2) were 
advanced on 11 and 12 June 2009 by RSI Drilling of Woodland, California using a hand auger.  
Each boring was advanced to a total depth of approximately 3.5 ft bgs.  Due to the shallow 
nature of the borings, soils were not classified during boring installation activities.  Field notes 
and well construction logs are provided in Appendix B.  A GEO_MAP depicting the boring 
locations was uploaded to the GeoTracker AB2886 database.  A copy of the upload confirmation 
receipt is provided in Appendix C.  
 
3.3 Soil Vapor Well Construction 
 
The soil vapor sampling wells were constructed by placing a 6-inch long soil vapor probe at the 
bottom of each boring attached to 0.25-inch diameter nylon tubing extending to the surface.  The 
probes were constructed of double-woven stainless steel wire screen with a pore diameter of 
0.057 inch, equipped with stainless steel end fittings.  The annulus of the soil vapor sampling 
wells were constructed with No.2/12 sand filter packs from 3.5 ft bgs to 2.5 ft bgs, overlain with 
a bentonite annular seal from 2.5 ft bgs to 1.0 ft bgs.  The remainder of the annulus was filled 
with neat cement grout to the surface.  The wells were completed with flush, traffic-rated well 
boxes, with a concrete surface seal to match the existing grade.  The cement grout was allowed 
to cure for approximately 18 days prior to sampling.  Residual solids and liquids generated 
during well construction activities were stored temporarily onsite in a 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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3.4 Soil Gas Sampling Procedures 
 
Soil gas sampling activities were completed by Stratus on 30 June 2009.  One-liter Summa® 
canisters were used to collect the samples for analysis.  The Summa® canisters were shipped by 
the laboratory under high vacuum, leak checked, and batch certified to be free of contaminants.  
The initial canister vacuum was measured before use and verified to be approximately 29 to 30 
inches of Mercury (in.Hg).  A purge canister was used to purge the sampling train (sampling 
point and tubing) a minimum of three volumes prior to sample collection.  Swagelok fittings 
were used to connect the canisters to the tubing.  Once the purge canister was connected to the 
tubing, the sampling train was checked for leaks by applying a vacuum for approximately 11-16 
minutes.  The vacuum in the canisters did not change, indicating that the sampling trains were 
properly sealed and not leaking.   

Once the leak test was complete, the in-line valve was closed and the sample canister was 
connected to the tubing.  The in-line valve was then opened and the sample collected.  The 
sampling flow rate was set at approximately 167 milliliters per minute (mL/min) as restricted by 
a laboratory supplied flow regulator.  Samples were collected until the pressure in the canister(s) 
reached approximately 9 to 10 in.Hg.   

A leak test was performed as a further check to make sure significant ambient air was not leaking 
into the sampling trains.  Prior to and during sample collection, a tracer/leak test compound 
(1,1-Difluoroethane [1,1-DFA]) was applied around the probe at the ground surface and at 
connections in the sampling system.  The tracer/leak test compound was emplaced by spraying 
Dust-Off® around the test locations during sample collection.  The leak test compound 1,1-DFA 
was included in the laboratory analysis.  An ambient air sample was not collected outside the 
Station Building as proposed within the work plan due to a misunderstanding by Stratus.   
 
3.5 Laboratory Analysis of Soil Gas Samples 
 
Collected samples were submitted promptly under chain-of-custody protocol to Calscience 
Environmental Laboratories, Inc. in Garden Grove, California (CA-ELAP #1230, NELAP 
#03220CA).  Soil gas samples were analyzed for Gasoline Range Organics (GRO, hydrocarbon 
chain lengths C6-12), Benzene, Toluene, Ethylbenzene, and Total Xylenes (BTEX), Methyl 
Tertiary Butyl Ether (MTBE), Ethanol, Tertiary Butyl Alcohol (TBA), Di-Isopropyl Ether 
(DIPE), Ethyl Tertiary Butyl Ether (ETBE), Tertiary Amyl Methyl Ether (TAME), and 1,1-DFA 
(the leak check compound) by EPA Method TO-15.  Soil gas samples were also analyzed for 
Oxygen (O2) and Argon, Carbon Dioxide (CO2), and Methane (CH4) by Modified Method 
ASTM D-1946.  Laboratory analyses for soil gas samples were performed in accordance with the 
EPA standard holding times for Summa® canisters.  The laboratory analytical report for the soil 
gas samples, including chain-of-custody documentation, is provided in Appendix B.  Soil vapor 
laboratory analytical results along with Environmental Screening Levels (ESLs) for shallow soil 
gas (residential land use) established by the California Regional Water Quality Control Board, 
San Francisco Bay Region (SFRWQCB) are also summarized in tabular format on the following 
page. 
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Soil Gas Samples - Laboratory Analytical Results  
 

Sample 
Identification

Toluene
(mg/m3)

Oxygen 
(%) 

Carbon 
Dioxide 

  (%)    
SG-9 <0.0031 4.16 14.4 
SG-10 <0.0039 12.5 8.36 
SG-11 0.0033 11.3 9.75 
SG-12 <0.0031 14.2 6.99 
SG-13 <0.0031 22.3 1.19 
SG-14 <0.0033 19.6 3.74 
ESLs 63 NA NA 

                    mg/m3 = milligrams per cubic meter 
                          NA = not applicable 
                   
Concentrations of GRO, benzene, ethylbenzene, total xylenes, MTBE, TBA, DIPE, ETBE, 
TAME, 1,1-DFA, and methane are not included in the above table as the results for these 
constituents were below their respective laboratory reporting limits.  No significant irregularities 
were reported during laboratory analysis of the soil gas samples.  The laboratory results for soil 
gas sample analyses were uploaded to the GeoTracker AB2886 database.  A copy of the 
GeoTracker upload confirmation receipt (EDF) is provided within Appendix C. 
 
3.6  Discussion of Vapor Intrusion Results 
 
The results obtained during the vapor intrusion assessment activities conducted on-site at Station 
No.601 indicates that a very minor concentration of Toluene (slightly above the reporting limit 
of 0.0032 mg/m3) is present within the shallow subsurface soil at sampling point SG-11.  This 
location is immediately west and adjacent to the USTs.  However, the soil gas concentration of 
Toluene observed is below the residential land use ESL for shallow soil gas established by the 
SFRWQCB.  The residential land use ESLs were used for comparison in an effort to utilize the 
most conservative approach.  The leak test compound, 1,1-DFA, was not detected above 
laboratory reporting limits in the six soil gas samples collected, which indicates that the sampling 
trains and fittings were securely sealed during soil vapor sampling collection.  The analytical 
results also indicated the presence of oxygen and carbon dioxide within the shallow subsurface 
soils at the Site.  The presence of oxygen and carbon dioxide in the soil suggests that 
biodegradation of petroleum hydrocarbons is likely occurring within the soil pore space.  Based 
on the trace concentration of Toluene barely detected above laboratory reporting limit in one 
sample, the absence of other petroleum contaminants, and the presence of oxygen and carbon 
dioxide within the shallow subsurface soil, the vapor intrusion to indoor air migration pathway 
does not appear to be a valid and complete exposure pathway to humans within onsite and/or 
adjacent buildings.  
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4.0 SOIL AND GROUND-WATER INVESTIGATION 
 
At the request of ACEH, this soil and ground-water investigation was conducted to further 
characterize residual hydrocarbon contamination within soils down-gradient and laterally 
northwest of the source area, presumed to include the former gasoline UST complex.  ACEH 
also requested further ground-water investigation due to the periodically “dry” conditions 
observed in wells MW-4 through MW-7 in order to ensure that collected ground-water samples 
provide representative data that will ultimately justify ground-water contaminant plume stability.   
 
Soil and ground-water investigation activities were originally proposed in the Initial Site 
Conceptual Model with Soil & Ground-Water Investigation Work Plan (BAI, 24 March 2009).  
Soil and ground-water investigation activities were approved with technical comments by ACEH 
in their letter dated 2 April 2009.     
 
4.1       Field Activities Performed 
 
On 12 June 2009, Stratus oversaw RSI Drilling, Inc. advance four hollow-stem auger soil 
borings (identified as MW-16 through MW-19) at the Site.  The boring locations for MW-16, 
MW-17, and MW-18 were repositioned prior to boring advancement due to the presence of large 
metal anomalies and underground utilities detected during underground clearance activities.  
Boring MW-16 was located approximately ten feet west of well MW-4, west of the former USTs 
and the western pump island.  Boring MW-17 was located approximately ten feet north of well 
MW-5, northwest of the former USTs.   Boring MW-18 was located approximately ten feet 
north-northeast of well MW-6, south of the former USTs.  Boring MW-19 was located 
approximately ten feet northeast of well MW-7, along the southeastern property boundary.  
The soil boring/monitor well locations from this investigation are shown in Drawing 2. 
   
4.2 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 ft bgs using an air knife rig on 11 June 2009 
in accordance with the safety protocols within BP’s Ground Disturbance Defined Practice. 
 
4.3 Soil Boring Advancement 
 
On 12 June 2009, Stratus field personnel observed RSI Drilling (RSI) of Woodland, California 
advance four soil borings (MW-16 through MW-19).  RSI utilized a hollow stem auger CME-75 
drill rig equipped with a 10 inch auger to advance each soil boring to a total depth of 15 ft bgs.  
During drilling activities, the soil borings were described by the on-site Stratus geologist using 
the Universal Soil Classification System (USCS).  Soils encountered at each sampling location 
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were screened for volatile organic compounds (VOCs) in the field using a photo-ionization 
detector (PID).  Field notes, lithologic boring logs and well construction logs are provided in 
Appendix B.  Boring logs and a site layout plan were uploaded to the GeoTracker AB2886 
database.  Copies of the upload confirmation receipts (GEO_MAP and GEO_BORE files) are 
provided in Appendix C. 
 
Soil boring MW-16 was advanced to a total depth of 15 ft bgs.  Soil samples were collected at 
6.5, eight, 9.5, 11, 12.5, and 15 ft bgs.  PID readings observed during boring advancement 
reached a maximum value of 629 part per million (ppm) at 11 ft bgs.  Silty sand was observed 
from approximately 6.5 to 10 ft bgs.  Silty clay was encountered from approximately 10 to 15 ft 
bgs, the final depth of the boring.  Following completion of soil boring advancement and soil 
classification and sampling, well installation activities began for well MW-16. 
 
Soil boring MW-17 was advanced to a total depth of 15 ft bgs.  Soil samples were collected at 
6.5, eight, 9.5, 11, 12.5, and 15 feet bgs.  PID readings observed during boring advancement 
reached a maximum value of over 8,000 ppm at eight ft bgs.  Silty sand with clay was observed 
from approximately 6.5 to 8.5 ft bgs.  Silty clay was encountered from approximately 8.5 to 12 ft 
bgs.  Clay was observed from approximately 12 to 15 ft bgs, the final depth of the boring.  
Following completion of soil boring advancement and soil classification and sampling, well 
installation activities began for well MW-17. 
 
Soil boring MW-18 was advanced to a total depth of 15 ft bgs.  Soil samples were collected at 
6.5, eight, 9.5, 11, 12.5, and 15 feet bgs.  PID readings observed during boring advancement 
reached a maximum value of 495 ppm at 9.5 ft bgs.  Sandy clay was observed from 
approximately 6.5 to seven ft bgs.  Clayey sand was encountered from approximately seven to 
nine feet bgs.  Silty sand was observed from approximately nine to 10 ft bgs and 13 to 13.5 ft 
bgs.  Silty clay was encountered from approximately 10 to 13 ft bgs and 13.5 to 15 ft bgs, the 
final depth of the boring.  Following completion of soil boring advancement and soil 
classification and sampling, well installation activities began for well MW-18. 
 
Soil boring MW-19 was advanced to a total depth of 15 ft bgs.  Soil samples were collected at 
6.5, eight, 9.5, 11, 12.5, and 15 feet bgs.  A PID reading of 42 ppm was observed during boring 
advancement at 11 ft bgs. Clayey sand was observed from approximately 6.5 to eight ft bgs.  
Silty clay was encountered from approximately eight to 15 ft bgs, the final depth of the boring.  
Following completion of soil boring advancement and soil classification and sampling, well 
installation activities began for well MW-19. 
 
4.4 Laboratory Analysis of Soil Samples 
 
Soil samples were collected at 6.5, eight, 9.5, 11, 12.5, and 15 ft bgs during the drilling 
associated with the monitoring well installations.  Collected soil samples were delivered under 
standard chain-of-custody protocol to Calscience Environmental Laboratories, Inc. (Garden 
Grove, California), a State of California-certified analytical laboratory.  Samples were analyzed 
for GRO (hydrocarbon chain lengths C6-12) by EPA Method 8015M; for BTEX, TAME, TBA, 
DIPE, EDB, 1,2-DCA, ETBE, and MTBE by EPA Method 8260B; and for lead by EPA Method 
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200.7.  The laboratory analytical reports for soil boring samples, including chain-of-custody 
documentation, are provided in Appendix B.  Soil laboratory analytical results are also 
summarized in tabular format on the following page. 
 

Soil Boring Samples - Laboratory Analytical Results (mg/kg) 
 

Sample 
Identification GRO Benzene Toluene

Ethyl-
benzene

Total 
Xylenes 

Total 
Lead 

MW16 6.5’ <0.50 <0.0010 <0.0010 <0.0010 <0.0010 7.33 
MW16 8’ 78 <0.10 <0.10 <0.10 <0.10 6.24 

MW16 9.5’ 150 <0.10 <0.10 1.8 0.38 5.48 
MW16 11’ 330 <1.0 2.2 13 71 7.25 

MW16 12.5’ 2.0 <0.0010 0.0031 0.047 0.21 7.06 
MW16 15’ 4.5 0.0025 0.0077 0.096 0.39 8.59 
MW17 6.5’ 8.6 <0.0010 <0.0010 0.019 0.0017 12.6 
MW17 8’ 1,200 <1.0 <1.0 20 69 5.02 

MW17 9.5’ 120 0.17 1.5 4.4 22 6.94 
MW17 11’ <0.50 <0.0010 0.0018 0.0036 0.015 7.64 

MW17 12.5’ <0.50 <0.0010 <0.0010 <0.0010 <0.0010 7.53 
MW17 15’ <0.50 <0.0010 <0.0010 <0.0010 0.0021 7.47 
MW18 6.5’ <0.50 <0.0010 <0.0010 <0.0010 <0.0010 7.03 
MW18 8’ 5.1 <0.0010 <0.0010 <0.0010 <0.0010 6.68 

MW18 9.5’ 480 <0.20 <0.20 4.7 <0.20 5.67 
MW18 11’ 14 <0.10 <0.10 1.0 <0.10 7.00 

MW18 12.5’ 0.82 <0.0010 <0.0010 0.011 <0.0010 7.25 
MW18 15’ 1.5 <0.0010 <0.0010 0.019 <0.0010 7.64 
MW19 6.5’ <0.50 <0.0010 <0.0010 <0.0010 0.0040 16.6 
MW19 8’ <0.50 <0.0010 <0.0010 <0.0010 <0.0010 8.38 

MW19 9.5’ <0.50 <0.0010 <0.0010 <0.0010 <0.0010 7.50 
MW19 11’ 2.3 <0.0010 <0.0010 <0.0010 <0.0010 5.76 

MW19 12.5’ 2.6 <0.0010 <0.0010 <0.0010 <0.0010 5.89 
MW19 15’ <0.50 <0.0010 <0.0010 <0.0010 <0.0010 5.23 

     mg/kg = milligrams per kilogram 
 
Concentrations detected above laboratory reporting limits are represented with bold-typed font.  
Concentrations of DIPE, EDB, ETBE, MTBE, TAME, TBA and 1,2-DCA are not included in 
the above table as the results for these constituents were below their respective laboratory 
reporting limits.  The reporting limits for each constituent analyzed for in sample MW16 8’ with 
the exception of GRO and lead were “raised due to high hydrocarbon background.”  The 
laboratory stated “quantitation of unknown hydrocarbon(s) in sample based on gasoline” for 
sample MW-18 8’.  No other significant irregularities were reported during laboratory analysis of 
the soil boring samples.  The laboratory results for soil sample analyses were uploaded to the 
GeoTracker AB2886 database.  A copy of the GeoTracker upload confirmation receipt (EDF) is 
provided within Appendix C. 
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4.5 Monitoring Well Construction 
 
Monitoring wells MW-16 through MW-19 were constructed using flush-threaded, four-inch 
diameter Schedule 40 PVC pipe.  The factory-slotted 0.010-inch screen intervals extend from 
five ft bgs to 15 ft bgs in each well.  The filter packs surrounding the screen intervals consist of 
No.2 1/2 silica sand from four ft bgs to 15 ft bgs in each well.  Each well was sealed with 
bentonite from two to four ft bgs, and with Portland cement grout from two 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.  A copy of the GeoTracker upload confirmation report is provided within 
Appendix C. 
   
4.6 Well Development and Surveying 
 
Monitor wells MW-16 through MW-19 were developed on 1 July 2009.  Well development 
activities for each well consisted of surging and bailing the well until relatively silt-free water 
was removed.  Due to slow recharge of the wells, less than 10 well casing volumes were 
removed from each well.  Approximately 17 gallons of water were purged from well MW-16, 16 
gallons from well MW-17 and 15 gallons each from wells MW-18 and MW-19.  Field sheets 
from the well development activities are provided within Appendix B.       
 
The soil gas sampling points and new monitoring wells MW-16 through MW-19 were surveyed 
by Wood Rodgers of Sacramento, California on 23 June 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 will be collected from these wells during the third quarter 2009 ground-
water monitoring event and the results will be reported under separate cover. 
 
4.7 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 CONCLUSIONS AND RECOMMENDATIONS 
 
5.1 Conclusions 
 
BAI prepared this Vapor Intrusion Assessment and Soil & Ground-Water Investigation Report 
for Station No.601 following implementation of the scope of work proposed in the Initial 
Conceptual Site Model with Soil & Ground-Water Investigation Work Plan (BAI, 24 March 
2009).  BAI makes the following conclusions: 

• Vapor Intrusion Assessment – A minor concentration of toluene was detected in the 
soil gas sample collected from sampling point SG-11 at approximately 3.5 ft bgs.  
However, this concentration was below the established SFRWQCB ESL.  Oxygen and 
carbon dioxide were also detected in the soil gas samples, suggesting that biodegradation 
of petroleum hydrocarbons may potentially be occurring within the subsurface soils.  The 
vapor intrusion to indoor air migration pathway does not appear to be a valid and 
complete exposure pathway to humans within onsite and/or adjacent buildings.   

• Soil and Ground-Water Investigation – Four monitoring wells (MW-16 through 
MW-19) were successfully installed on-site with screen intervals from five to 15 ft bgs, 
which is appropriate given historical depth-to-water measurements on-site have ranged 
from approximately five to eleven ft bgs.  The lithology and hydrocarbon concentrations 
observed in the soil samples collected during soil boring activities associated with this 
investigation were generally comparable to the lithology and concentrations observed 
during boring advancement associated with the installation of wells MW-4 through 
MW-7 (borings B-9 through B-12) in 1991.             

 
5.2 Recommendations 
 
Based on the information obtained and presented in this report, BAI makes the following 
recommendations: 

• No further action regarding vapor intrusion assessment is warranted at this time. 

• Monitoring wells MW-16 through MW-19 will be sampled during the Third Quarter 
2009 ground-water monitoring event, replacing wells MW-4 through MW-7 in the 
monitoring/sampling schedule. 

• Begin coordinated co-monitoring with the adjacent Former Shell Station #129460 at 15275 
Washington Avenue to help determine a more accurate ground-water flow direction/ 
gradient of the combined area and distribution and severity of subsurface petroleum 
contaminants.  

 
 
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 
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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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RECENT REGULATORY CORRESPONDENCE 











 

 

APPENDIX B 
 

STRATUS MONITORING AND SOIL GAS WELL INSTALLATION DATA PACKAGE  
(Includes Field Notes, Soil Boring Logs, Well Construction Logs, Well Completion Reports, 
Well Permits, Site Layout Plan, and Laboratory Analytical Reports with Chain-of-Custody 

Documentation) 
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GEOTRACKER UPLOAD CONFIRMATION RECEIPTS 



  

Copyright © 2008 State of California

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 INVESTIGATION

Facility Global ID: T0600100108

Facility Name: ARCO #0601

File Name: 09061342 FIX.zip

Organization Name: Broadbent & Associates, Inc.

Username: BROADBENT-C

IP Address: 67.118.40.90

Submittal Date/Time: 8/3/2009 11:03:55 AM

Confirmation Number: 6908479988

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 - Site Investigation

Submittal Title: Vapor Intrusion Assessment

Facility Global ID: T0600100108

Facility Name: ARCO #0601

File Name: 09070008.zip

Organization Name: Broadbent & Associates, Inc.

Username: BROADBENT-C

IP Address: 67.118.40.90

Submittal Date/Time: 8/3/2009 11:15:10 AM

Confirmation Number: 7258194446

VIEW QC REPORT

VIEW DETECTIONS REPORT
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1 of 1 8/3/2009 11:15 AM
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UPLOADING A GEO_MAP FILE

 

SUCCESS

Your GEO_MAP file has been successfully submitted!

Submittal Type: GEO_MAP

Facility Global ID: T0600100108

Facility Name: ARCO #0601

File Name: 712 Lewelling Blvd_2009-06-23.pdf

Username: Broadbent & Associates, Inc.

Username: BROADBENT-C

IP Address: 67.118.40.90

Submittal Date/Time: 7/8/2009 11:49:20 AM

Confirmation Number: 2093584358
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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: T0600100108

Field Point: MW-16

Facility Name: ARCO #0601

File Name: GEO_BORE MW-16.pdf

Username: Broadbent & Associates, Inc.

Username: BROADBENT-C

IP Address: 67.118.40.90

Submittal Date/Time: 8/3/2009 10:48:07 AM

Confirmation Number: 1320870518

 

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

1 of 1 8/3/2009 10:49 AM



  

Copyright © 2008 State of California

UPLOADING A GEO_BORE FILE

 

SUCCESS

Your GEO_BORE file has been successfully submitted!

Submittal Type: GEO_BORE

Facility Global ID: T0600100108

Field Point: MW-17

Facility Name: ARCO #0601

File Name: GEO_BORE MW-17.pdf

Username: Broadbent & Associates, Inc.

Username: BROADBENT-C

IP Address: 67.118.40.90

Submittal Date/Time: 8/3/2009 10:48:39 AM

Confirmation Number: 6980028450
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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: T0600100108

Field Point: MW-18

Facility Name: ARCO #0601

File Name: GEO_BORE MW-18.pdf

Username: Broadbent & Associates, Inc.

Username: BROADBENT-C

IP Address: 67.118.40.90

Submittal Date/Time: 8/3/2009 10:48:56 AM

Confirmation Number: 3745215177
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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: T0600100108

Field Point: MW-19

Facility Name: ARCO #0601

File Name: GEO_BORE MW-19.pdf

Username: Broadbent & Associates, Inc.

Username: BROADBENT-C

IP Address: 67.118.40.90

Submittal Date/Time: 8/3/2009 10:49:15 AM

Confirmation Number: 4735009312
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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 6-23-2009 B-1, HP-1, SG-9 to 14

Facility Global ID: T0600100108

Facility Name: ARCO #0601

File Name: GEO_XY.zip

Organization Name: Broadbent & Associates, Inc.

Username: BROADBENT-C

IP Address: 67.118.40.90

Submittal Date/Time: 7/8/2009 12:06:24 PM

Confirmation Number: 8486914396
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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 6-23-2009 MW-1 to 3, MW-16 to 19

Facility Global ID: T0600100108

Facility Name: ARCO #0601

File Name: GEO_XY.zip

Organization Name: Broadbent & Associates, Inc.

Username: BROADBENT-C

IP Address: 67.118.40.90

Submittal Date/Time: 7/8/2009 11:48:01 AM

Confirmation Number: 5692404508
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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_XY 6-23-2009 MW-1 to 3, MW-16 to 19

Facility Global ID: T0600100108

Facility Name: ARCO #0601

File Name: GEO_Z.zip

Organization Name: Broadbent & Associates, Inc.

Username: BROADBENT-C

IP Address: 67.118.40.90

Submittal Date/Time: 7/8/2009 11:46:52 AM

Confirmation Number: 4501999378
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