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1.0 INTRODUCTION 
 
On behalf of the Atlantic Richfield Company, RM - a BP affiliated company, Broadbent & 
Associates, Inc. (BAI) has prepared this Soil and Ground-Water Investigation Report for the Former 
BP Service Station No. 11109, located at 4280 Foothill Boulevard, Oakland, Alameda County, 
California (Site).  The preferential pathway evaluation was prepared in accordance with the Alameda 
County Environmental Health (ACEH) approval letter dated 5 December 2008.  The on-site soil and 
ground-water investigation and dual-phase extraction (DPE) pilot testing activities were conducted 
in accordance to the Monitoring Well Installation and Dual-Phase Extraction Pilot Testing Work 
Plan (BAI, 02/03/2009) as approved by ACEH in their letter dated 19 February 2009.  Copies of 
recent regulatory correspondence are provided within Appendix A.  This document includes 
discussions on the site background, preferential pathway evaluation, monitoring well installation 
activities including analytical results, DPE pilot testing activities including analytical results, 
conclusions and recommendations.  Tables, drawings, and appendices referenced within this 
document are provided following the conclusion of the document’s text. 
 
 
2.0 SITE BACKGROUND 
 
The Site is currently in use as an operating service station located on the north corner of Foothill 
Boulevard and High Street (See Drawing 1) in a mixed commercial and residential area of 
Oakland, California.  The Site features include a station building containing three former service 
bays since converted into a convenience store, and four double-sided dispensers on two pump 
islands under a common canopy.  Much of the Site is covered in asphalt pavement with the 
exception of a concrete hold-down slab over the tanks, and three small planters along High 
Street, along Foothill Boulevard, and at the corner of High Street and Foothill Boulevard.  It is 
believed that the existing underground storage tanks (USTs) include three double-wall fiberglass 
gasoline tanks (10,000 gallons each) and one double-wall fiberglass waste oil tank (1,000 
gallon).  The three 10,000-gallon USTs store regular, plus, and super unleaded gasoline and were 
reportedly installed in 1991.  The waste oil tank was reportedly installed in 1989 or 1990 
(EMCON, 12/27/1994).  The Site was operated by Mobil Oil Corporation (Mobil) as Mobil 
Service Station No.10-H69 since at least the early 1970’s.  BP acquired the station from Mobil 
on 1 May 1989 (BP 1990) and operated the station under the BP brand.  BP sold the station in 
1994 to Tosco, which was acquired by ConocoPhillips who operated a 76-branded station for 
some time.  Currently, the station operates under the independent brand High Street Gasoline.  
The ACEH-assigned Fuel Leak Case number for the Site is RO0000426 / GeoTracker Global ID 
No. T0600100217. 
 
A church borders the Site to the northeast.  Single-family residences border the Site to the 
northwest.  The paved recreation courts and playing field of Fremont High School are located 
across High Street to the southeast.  A Chevron-branded gasoline service station is located across 
Foothill Boulevard (4265 Foothill Boulevard) to the southwest of the Site.  Chevron Gasoline 
Station No. 9-0076 is an active leaking UST case (ACEH Fuel Leak Case No. RO0000427 / 
GeoTracker Global ID No. T0600100339).  A former Shell-branded gasoline service station was 
previously located at 4411 Foothill Boulevard across Foothill Boulevard and High Street to the 
south of the Site.  This former Shell station is an active leaking UST case also (ACEH Fuel Leak 
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Case No. RO0000415 / GeoTracker Global ID No. T0600101065).  This southern corner of the 
intersection of Foothill Boulevard and High Street is presently developed into a small strip mall 
with shops and restaurants.  An aerial photo of the Site and surrounding area is provided as 
Drawing 2.  The reader is referred to the recently submitted Initial Site Conceptual Model (BAI, 
11/7/2008) for a summary of Site and regional geology and hydrogeology and past 
environmental investigations and remediation activities conducted at the Site. 
 
 
3.0 PREFERENTIAL PATHWAY EVALUATION 
 
A preferential pathway evaluation was identified as a data gap within the Initial Site Conceptual 
Model prepared by BAI on 7 November 2008.  Conducting a preferential pathway evaluation 
was requested in the ACEH letter dated 5 December 2008.  The results of the evaluation are 
presented in the following sections.   
 
3.1 Utility Survey 
 
A preferential pathway evaluation was requested by ACEH in their letter dated 5 December 
2008.  Contact was made with various agencies to acquire plans, where possible, of subsurface 
utilities in the area of the Site.  Significant delays were encountered in acquiring copies of 
building plans from AT&T (for underground telephone line plans), and Pacific Gas & Electric 
Company (PG&E – for underground electrical and natural gas pipelines).  Other agencies 
contacted included the City of Oakland Engineering Department (for sanitary sewer and storm 
drain utilities) and East Bay Municipal Utility District (EBMUD – for potable water distribution 
pipelines) in order to evaluate underground utilities located on or near the Site that could 
potentially act as preferential migration pathways for contamination offsite. 

In the area of the Site, storm drain drop inlets are at street grade with generally shallow invert 
elevations.  A 24-inch diameter concrete storm drain runs past the Site to the southeast within 
Foothill Boulevard. The Station Building is served by a small diameter vitrified clay pipe stub 
running along the east side of the Site where it connects to the six-inch diameter collector pipe 
under the northern portion of High Street.  This High Street sanitary sewer pipeline runs parallel 
to the 18-inch diameter main under the southern portion of High Street.  An eight-inch diameter, 
a 12-inch diameter, and a 15-inch diameter sanitary sewer pipeline run past the Site under 
Foothill Boulevard.  The sanitary sewer pipelines under Foothill Boulevard join with those in 
High Street, where they are conveyed southwest away from the Site area in parallel eight-inch 
diameter, 16-inch diameter, and 18-inch diameter pipelines to the City of Oakland Wastewater 
Treatment Plant.  The Site is served potable water by an EBMUD water main running past the 
Site under Foothill Boulevard.  The water service lateral is located in the northern portion of the 
Site.  The information provided by EBMUD or the City of Oakland did not provide the depths of 
the utilities or the backfill material used to fill the trenches.  Although not specified, typical 
construction would use uniform sand or pea gravel backfill within the sewer, storm drain, and 
water pipeline trenches.  A Site Vicinity Map showing water, storm water and sanitary 
wastewater utilities is provided as Drawing 3.   
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Submitted communications and maps from PG&E indicated a 16-inch diameter steel gas main 
running past the Site under Foothill Boulevard, and southwest down High Street.  Smaller 
diameter gas lines are also present under Foothill Boulevard and High Street.  With the exception 
of some service laterals, PG&E does not have electrical transmission lines underground.  AT&T 
provides several underground telecom transmission lines under Foothill Boulevard and High 
Street.  AT&T would not provided a definite depth of their utilities or backfill material used to 
fill trenches due to company policy.  However, AT&T stated that a standard trench should have 
been installed at approximately 24 inches bgs.  PG&E stated that their gas service utilities are 
usually located at a depth of approximately 36 inches bgs, but did not provided information 
regarding the backfill material used to fill the gas line trenches.  To the extent known, PG&E gas 
lines and AT&T telecom lines in the Site vicinity are shown in confidential Drawing 3A, 
provided under separate cover due to BAI’s agreements with these utility providers. 

It is unlikely migration of petroleum contaminants is occurring from the Site via utility conduits 
since no conduits directly intersect the MW-5 location and the likely depth of utility trenches is 
generally shallower than the historic high ground-water levels at the Site.  However, this opinion 
remains somewhat inconclusive due to incomplete information and the fact that underground 
utilities do exist in the general area. 

3.2 Well Survey 
 
The initial stage of the well survey consisted of requesting an authorized review of well records 
maintained by the California Department of Water Resources (DWR).  Mr. Paresh Khatri of 
ACEH authorized the Well Completion Report Release Agreement form which was forwarded to 
DWR.  These well search records were not received in time to include within the Monitoring Well 
Installation and Dual-Phase Extraction Pilot Testing Work Plan by its due date of 3 February 
2009 and are therefore summarized within this report.   
 
The Well Completion Report Release Agreement forms sought records for wells within a quarter-
mile of the Site address at 4280 Foothill Boulevard, Oakland, California.  A site location map 
depicting the quarter-mile radius is provided as Drawing 1.  The Site address is located within 
Township 2 South, Range 3 West Section 8 relative to the Mount Diablo Baseline and Meridian of 
Northern California.  The records received from DWR were supposed to be all well records within 
Township 2 South, Range 3 West Section 4, 5, 8, and 9.  The results of this search returned 20 
monitoring wells (MON), including wells MW-1 through MW-4 associated with the Site, and one 
well of unidentified use within the quarter-mile search radius.   
 
The well of unidentified use is located approximately 1,300 feet south of the Site at 4514 East 
14th Street.  Eight monitoring wells were identified in association with Chevron Station #9-0076 
located approximately 195 feet southwest of the Site on the opposite corner of Foothill Boulevard 
and High Street.  Three monitoring wells associated with the former Shell Station located at 4411 
Foothill Boulevard were identified approximately 230 feet south of the Site.  Five monitoring wells 
were identified in association with Grand Auto Supply located approximately 1,230 feet southwest 
of the Site at 4240 East 14th Street.  Records on file with the DWR indicated that there were no 
municipal (MUN), domestic (DOM), irrigation (IRR), or industrial process (IND) water supply 
wells within a quarter-mile radius of the Site. 
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Results of the well survey do not indicate the likelihood that historic or active wells in the area 
are acting as preferential pathways for vertical migration of contamination from the Site. 
 
4.0 MONITORING WELL INSTALLATION ACTIVITIES 
 
Well installation activities were originally proposed in the Initial Site Conceptual Model (BAI, 
11/7/2008).  A more detailed outline of the proposed scope of work was later submitted in the 
Monitoring Well Installation and Dual-Phase Extraction Pilot Testing Work Plan (BAI, 
2/3/2009).  Monitoring well installation activities were approved by ACEH in their letter dated 
19 February 2009.   
 
4.1  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.  Consistent with the safety protocols within BP’s 
Defined Practice for Ground Disturbance, the boreholes were physically cleared to 6.5 feet 
below ground surface (ft bgs) using an air knife rig. 
 
4.2 Soil Borings 
 
Soil borings for monitoring wells MW-10, MW-11, and MW-12 (See Drawing 4) were drilled in 
March 2009 by Woodward Drilling, a California-licensed drilling contractor, using a BK-81 drill 
rig with 10-inch diameter hollow-stem augers.  Each boring was advanced to a total depth of 30 
ft bgs.  During drilling activities, the soil borings were described by the on-site Stratus geologist 
using the Universal Soil Classification System (USCS).  Field notes, lithologic boring logs and 
well construction logs are provided in Appendix B.  Boring logs were uploaded to the 
GeoTracker AB2886 database.  Copies of the upload confirmation receipts (GEO_MAP and 
GEO_BORE files) are provided in Appendix D.  
 
4.3 Laboratory Analysis of Soil Samples 
 
Once below 6.5 feet, soil samples were collected at approximately five-foot intervals 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 Gasoline Range Organics (GRO, hydrocarbon chain lengths C6-12) by EPA 
Method 8015M; for Benzene, Toluene, Ethylbenzene, and Total Xylenes (BTEX), tert-Amyl 
methyl ether (TAME), tert-Butyl alcohol (TBA), Di-isopropyl ether (DIPE), 1,2-
Dibromomethane (EDB), 1,2-Dichloroethane (1,2-DCA), Ethyl tert-butyl ether (ETBE), and 
Methyl tert-butyl ether (MTBE) by EPA Method 8260B.   
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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 below. 
 

Soil Boring Samples - Laboratory Analytical Results (mg/kg) 
 
Sample ID GRO B T E X MTBE TBA DIPE 
MW-10 14’ 420 2.4 5.1 20 84 <0.50 <5.0 <1.0 
MW-10 20’ 3,900 11 31 48 230 <1.0 <10 <2.0 
MW-10 26’ 1,300 0.67 0.43 2.1 2.9 <0.10 <1.0 <0.20 
MW-10 30’ 21 0.48 0.020 0.033 0.037 <0.0010 0.065 0.0035 
MW-11 10’ 55 <0.10 <0.10 1.6 0.21 <0.10 <1.0 <0.20 
MW-11 16’ <0.50 0.0014 0.0013 0.0051 0.0076 0.0028 <0.010 <0.0020
MW-11 24’ 6,500 22 86 95 460 <2.0 <20 <4.0 
MW-11 30’ 15 0.58 0.44 0.69 3.1 <0.10 <1.0 <0.20 
MW-12 10’ 8.5 0.025 0.0019 0.013 0.0039 <0.0010 0.014 <0.0020
MW-12 16’ 9.8 0.065 0.012 1.3 0.40 <0.0010 <0.010 <0.0020
MW-12 22’ 1,300 2.6 0.94 24 6.7 <0.20 <2.0 <0.40 
MW-12 30’ 0.76 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.013 <0.0020
 
 
Hydrocarbon concentrations detected above laboratory reporting limits are represented with 
bold-typed font.  Concentrations of EDB, ETBE, TAME, and 1,2-DCA 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 boring 
samples.  From review of the tabulated data and historic depths to ground water as low as 30 ft 
bgs, it appears that a 20 ft thick ‘smear zone’ may be present.  Concentrations do dramatically 
decrease down to the historic low ground-water level of 30.00 ft bgs (MW-5, 4/7/1994), 
approximately defining the vertical extent of contamination.  The laboratory results for soil 
sample analyses were uploaded to the GeoTracker AB2886 database.  Copies of the GeoTracker 
upload confirmation receipts (EDF) are provided within Appendix D. 
 
4.4 Monitoring Well Construction 
 
Monitoring wells MW-10, MW-11, and MW-12 were constructed using flush-threaded, four-
inch diameter, 0.020-inch factory-slotted Schedule 40 PVC pipe.  The screen interval in each 
well extends from 7.0 feet bgs to 30 feet bgs.  The filter pack surrounding the screen intervals 
consists of No.2/12 silica sand from the bottom of the well boring to one foot above the screen 
intervals.  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 receipts are provided within Appendix D. 
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4.5   Well Surveying and Development 
 
The site was resurveyed, incorporating new wells MW-10, MW-11, and MW-12, by Wood 
Rodgers of Sacramento, California on 13 April 2009.  The data package from Wood Rodgers is 
provided within Appendix B.  This 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 D.  A revised site layout plan is 
provided as Drawing 4. 
 
Monitor wells MW-10, MW-11, and MW-12 were developed on 31 March 2009.  Well 
development activities consisted of surging the wells with a bailer and pumping the wells with a 
submersible ground-water pump until relatively silt-free water was removed. Wells MW-10, 
MW-11 and MW-12 ran dry before the goal of purging 10 wetted casing volumes of water was 
achieved.  Well MW-10 ran dry after approximately 30 gallons of the targeted 145 gallons were 
purged, well MW-11 ran dry after approximately 30 gallons of the targeted 146 gallons were 
purged, and well MW-12 ran dry after approximately 30 gallons of the targeted 137 gallons were 
purged.  Each well was allowed to recharge, before an additional 20 gallons were purged for a 
total of approximately 50 gallons from each well.  After development, the wells were left to 
hydraulically equilibrate prior to water level measurement and DPE pilot testing activities.   
 
4.6  Investigation-derived Residuals Management 
 
Residual solids and liquids generated during the Site investigation 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. 
 
 
5.0 DUAL-PHASE EXTRACTION PILOT TEST 
 
Stratus performed the field activities associated with the DPE pilot test conducted during the 
period between 27 April and 1 May 2009 as approved by ACEH in their letter dated 19 February 
2009.  Prior to initiation of DPE pilot testing activities, Stratus submitted a notification letter to 
the Bay Area Air Quality Management District outlining the proposed scope of work.  A copy of 
this letter is provided in Appendix A.  
 
 Existing well MW-5 and recently installed wells MW-10, MW-11 and MW-12 were used as 
individual and combined extraction wells for this DPE pilot test.  Selection of these extraction 
wells was based on well construction, laboratory analytical results, and locations on the Site.  
The remaining onsite wells within close proximity to the extraction wells were used as 
observation points to monitor any observed influence.  Drawing 4 depicts the Site with 
associated well locations.  Details of DPE event activities and results are provided below. 
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5.1       DPE Testing Equipment and Procedures 
 
A trailer-mounted DPE unit with an approximate 250 standard cubic feet per minute (scfm) 
liquid-ring blower was mobilized to the Site to conduct the DPE pilot test.  The DPE unit was 
used to simultaneously extract ground water and air from wells MW-5, MW-10, MW-11, and 
MW-12, on both an individual and combined basis, by using a “stinger” pipe which was placed 
down the center of each well.  The stinger end was placed below the static ground-water surface 
table to draw down a cone of depression to the inlet of the stinger, at which point, both soil vapor 
and ground water were extracted/drawn into the system.  The combined process stream was then 
directed into a water knockout system which separated the liquid and air streams.  The process 
air was then driven through the liquid ring blower and a thermal oxidizer which destroyed 
hydrocarbon vapors before they were discharged to the atmosphere.  Extracted water was 
accumulated on-site until receipt of laboratory analytical results allowed for offsite transportation 
and treatment.   
 
Prior to initiating the DPE pilot test, background depth-to-water level measurements were 
recorded for the applicable wells associated with the Property and the initial hour meter on the 
DPE equipment was recorded.  Field personnel then recorded on an hourly basis during each 
DPE episode the hour meter reading, applied vacuum in inches of mercury (in.Hg) using 
magnehelic gauges, air flow (scfm), liquid flow totalizer reading (gallons), and a photo-
ionization detector (PID) reading of recovered vapors.  Copies of recorded field data are 
provided in Appendix C. 
 
During the testing periods, air and water was extracted from each extraction well with the stinger 
tip set approximately one or two feet above the well bottom.  Extracted air and ground-water 
samples were collected after the first hour and at two-to-three hour intervals.  Not all collected 
samples were submitted for laboratory analysis.  Representative samples collected at one hour, 
the approximate mid-point, and the approximate end-point of each DPE event were submitted for 
certified laboratory analyses.  The duration of each extraction event lasted approximately 10-12 
hours.   
 
Stratus’ staff observed and recorded data hourly during each DPE event.  Recorded field 
observations for the extraction wells are provided in Table 1 with observation well data provided 
in Table 2.  Appendix C contains copies of field notes. 
   
5.2 Discussion of the DPE Pilot Test  
 
The DPE pilot test began at 9:10 am on 27 April 2009.  Each extraction event continued for 
approximately 10 to 12 hours.  The overall DPE pilot test ran for a combined total of 57.5 hours.  
The pilot test was terminated at approximately 6:00 am on 1 May 2009.    
 
The DPE stinger tips were set at approximately one foot above the bottom of each well, 
approximately 29 to 31 ft bgs.  The extraction rate during each DPE event averaged 
approximately 51.36 scfm with an average observed vacuum of 23.8 in.Hg.  The induced 
vacuum remained fairly consistent throughout each extraction event.   
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Influent air and liquid samples were collected during testing activities to monitor mass removal.  
Collected samples were delivered to Calscience Environmental Laboratories, Inc. (Garden 
Grove, California).  Samples were analyzed for GRO using EPA Method 8015B for liquids and 
EPA Method TO-3M for air, and BTEX and MTBE using EPA Method 8260B for liquids and 
EPA Methods TO-15M for air.  Liquid samples were also analyzed for TBA, DIPE, ETBE, and 
TAME using EPA Method 8260B.  Analytical results are provided in Table 3 for vapor samples 
and Table 4 for water samples.  Estimated mass removal from ground-water extraction is 
provided in Table 5.  Residual liquids generated during the DPE activities was 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 residuals to an Atlantic Richfield Company-approved facility for 
treatment or disposal.  Laboratory analytical reports with chain-of-custody documentation are 
provided in Appendix C. 
 
 
6.0 DPE PILOT TEST OBERVATIONS AND RESULTS 
 
6.1 DPE Pilot Test Observations 
 
Observations recorded during each extraction event are described below including date and 
duration of extraction, approximate stinger depth, vapor and ground water recovery, and 
observed extraction influences.  Field data recorded for the extraction and observation wells is 
provided in Tables 1 and 2.  Laboratory analytical results of collected samples are provided in 
Tables 3 and 4.   
 
6.1.1 MW-5 Extraction Event 
 
The MW-5 extraction event was conducted on 27 April 2009 for approximately 10 hours.  The 
bottom of the stinger was set at approximately 31 ft bgs (approximately two feet above the 
bottom of this well).  The initial depth-to-water measurement prior to commencement of 
extraction was 9.54 feet below the top of casing measuring point.  Approximately 0.01 feet of 
free product was observed during the initial water level gauging of well MW-5.  Wells MW-3, 
MW-7, MW-10, MW-11, and MW-12 were used as observation wells during this event.  Results 
of the MW-5 DPE event are summarized below: 
 

• The influent soil vapor flow rate held steady at approximately 48 scfm with an applied 
vacuum that ranged between 24.0 and 25.0 in.Hg (average applied vacuum of 24.2 
in.Hg). 

• Approximately 130 gallons of water were extracted from MW-5 during the DPE event 
at an average flow rate of approximately 0.20 gallons per minute (gpm).   

• No induced vacuum was observed in the observation wells during the DPE event.  It 
must be noted that the screen intervals for wells MW-3 (20-32 ft bgs) and MW-7 (19-
34 ft bgs) were submerged during this test event. 
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• Decreases in ground-water elevations (ranging from 0.07 to 9.03 feet) were observed 
in most of the observation wells, with the highest decrease in ground-water elevation 
observed at well MW-10, located approximately five feet from test well MW-5.  
Observed decreases in ground-water elevations were not observed in MW-7.   

• PID readings in the influent vapor stream ranged from 261 to 888 parts per million 
volume (ppmv). 

• Maximum concentrations from laboratory analysis of influent vapor-stream samples 
collected during this event were 780 ppmv GRO and 5.0 ppmv Benzene (Table 3).  
MTBE was not detected above the laboratory reporting limit in the influent vapor-
stream samples analyzed.   

• Maximum concentrations from laboratory analysis of influent water samples collected 
during this event were 22,000 micrograms per liter (µg/l) GRO, 710 µg/l Benzene, 
and 74 µg/l MTBE (Table 4).   

• Based on influent concentrations in the vapor stream and average flow rates, 
approximately 4.14 pounds (lbs) of GRO and 0.034 lbs of Benzene were extracted in 
soil vapor during this test event (Table 3).   

• Based on the volume of ground water extracted during this event and petroleum 
hydrocarbon concentrations in the influent water samples, approximately 0.0136 lbs of 
GRO and 0.0004 lbs of Benzene were extracted from the ground water during this test 
event (Table 5). 

 6.1.2 MW-12 Extraction Event 
 
The MW-12 extraction was conducted on 28 April 2009 for approximately 11 hours.  The 
bottom of the stinger was set at approximately 29 ft bgs (approximately one foot above the 
bottom of this well).  Initial depth to water prior to commencement of the event was measured at 
9.93 feet below the top of casing measuring point.  Wells MW-3, MW-5, MW-7, MW-10, and 
MW-11 were used as observation points during the event.  Results of the MW-12 DPE event are 
summarized below: 
 

• The influent soil vapor flow rate ranged between 36.0 and 38.0 scfm (averaging 
approximately 36.3 scfm) with an applied vacuum of 25 in.Hg. 

• Approximately 330 gallons of water were extracted from MW-12 during the DPE 
event at a flow rate of approximately 0.42 gpm.   

• No induced vacuum was observed in the observation wells during the DPE event.  It 
must be noted that the screen intervals for wells MW-3 (20-32 ft bgs), MW-5 (18-33 ft 
bgs) and MW-7 (19-34 ft bgs) were submerged during this test event. 
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• Decreases in ground-water elevations (ranging from 0.37 to 1.52 feet) were observed 
in each of the observation wells with the highest decrease observed at well MW-5, 
located approximately 15 feet from well MW-12.     

• PID readings in the influent vapor stream ranged from 295 to 447 ppmv. 

• Maximum concentrations from laboratory analysis of influent vapor-stream samples 
collected during this event were 830 ppmv GRO and 9.4 ppmv Benzene (Table 3).  
MTBE was not detected above the laboratory reporting limit in the influent vapor-
stream samples analyzed.   

• Maximum concentrations from laboratory analysis of influent water samples collected 
during this event were 6,400 µg/l GRO and 610 µg/l Benzene (Table 4).  MTBE was 
not detected above the laboratory reporting limit in the influent water samples 
analyzed.     

• Based on influent concentrations in the vapor stream and average flow rates, 
approximately 4.85 lbs of GRO and 0.032 lbs of Benzene were extracted in soil vapor 
(Table 3).   

• Based on the volume of ground water extracted during this event and petroleum 
hydrocarbon concentrations in the influent water samples, approximately 0.0138 lbs of 
GRO and 0.0005 lbs of Benzene were extracted from the ground water (Table 5). 

6.1.3 MW-10 Extraction Event   
 
The MW-10 extraction event was conducted on 29 April 2009 for approximately 11 hours.  The 
bottom of the stinger was set at approximately 29 ft bgs (approximately one foot above the 
bottom of this well).  Initial depth to water prior to commencement of the event was measured at 
8.82 feet below the top of casing measuring point.  Wells MW-3, MW-5, MW-7, MW-11, and 
MW-12 were used as observation points during the event.  Results of the MW-10 DPE event are 
summarized below: 
 

• The influent soil vapor flow rate ranged between 35.0 and 46.0 scfm (averaging 
approximately 44.25 scfm) with an applied vacuum of 23.0 in.Hg. 

• Approximately 180 gallons of water were extracted from MW-10 during the DPE 
event at a flow rate of approximately 0.23 gpm.   

• No induced vacuum was observed in the observation wells during the DPE event.  It 
must be noted that the screen intervals for wells MW-3 (20-32 ft bgs), MW-5 (18-33 ft 
bgs) and MW-7 (19-34 ft bgs) were submerged during this test event. 

• Decreases in ground-water elevations (ranging from 2.56 to 9.75 feet) were observed 
in wells MW-11 and MW-5, with the largest decrease observed at well MW-5, located 
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approximately five feet from test well MW-10.  Observed decreases in ground-water 
elevations were not observed in the remaining wells. 

• PID readings in the influent vapor stream ranged from 823 to 1106 ppmv. 

• Maximum concentrations from laboratory analysis of influent vapor-stream samples 
collected during this event were 2,300 ppmv GRO and 14 ppmv Benzene (Table 3).  
MTBE was not detected above the laboratory reporting limit in the influent vapor-
stream samples analyzed.   

• Maximum concentrations from laboratory analysis of influent water samples collected 
during this event were 20,000 µg/l GRO and 1,000 µg/l Benzene (Table 4).  MTBE 
was not detected above the laboratory reporting limit in the influent water samples 
analyzed.     

• Based on influent concentrations in the vapor stream and average flow rates, 
approximately 17.5 lbs of GRO and 0.063 lbs of Benzene were extracted in soil vapor 
(Table 3).   

• Based on the volume of ground water extracted during this event and petroleum 
hydrocarbon concentrations in the influent water samples, approximately 0.0279 lbs of 
GRO and 0.0003 lbs of Benzene were extracted from the ground water (Table 5). 

6.1.4 MW-11 Extraction Event   
 
The MW-11 extraction event was conducted on 30 April 2009 for approximately 11.5 hours.  
The bottom of the stinger was set at approximately 29 ft bgs.  Initial depth to water prior to 
commencement of the event was measured at 8.75 feet below the top of casing measuring point.  
Wells MW-3, MW-5, MW-7, MW-10, and MW-12 were used as observation points during the 
event.  Results of the MW-11 DPE event are summarized below: 
 

• The influent soil vapor flow rate ranged between 45.0 and 49.0 scfm (averaging 
approximately 46.08 scfm) with an applied vacuum of 24.0 in.Hg. 

• Approximately 190 gallons of water were extracted from MW-11 during the DPE 
event at a flow rate of approximately 0.24 gpm.   

• No induced vacuum was observed in the observation wells during the DPE event.  It 
must be noted that the screen intervals for wells MW-3 (20-32 ft bgs), MW-5 (18-33 ft 
bgs) and MW-7 (19-34 ft bgs) were submerged during this test event. 

• Decreases in ground-water elevations (ranging from 0.05 to 0.15 feet) were observed 
in wells MW-3 and MW-7, with the largest decrease observed at well MW-3, located 
approximately 38 feet from test well MW-11.  Observed decreases in ground-water 
elevations were not observed in the remaining wells. 

• PID readings in the influent vapor stream ranged from 485 to 1108 ppmv. 
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• Maximum concentrations from laboratory analysis of influent vapor-stream samples 
collected during this event were 1,100 ppmv GRO and 4.5 ppmv Benzene (Table 3).  
MTBE was not detected above the laboratory reporting limit in the influent vapor-
stream samples analyzed.   

• Maximum concentrations from laboratory analysis of influent water samples collected 
during this event were 4,500 µg/l GRO, 58 µg/l Benzene and 7.2 µg/l MTBE 
(Table 4).     

• Based on influent concentrations in the vapor stream and average flow rates, 
approximately 8.69 lbs of GRO and 0.028 lbs of Benzene were extracted in soil vapor 
(Table 3).   

• Based on the volume of ground water extracted during this event and petroleum 
hydrocarbon concentrations in the influent water samples, approximately 0.0062 lbs of 
GRO and 0.00008 lbs of Benzene were extracted from the ground water (Table 5). 

6.1.5 Multi-Well Extraction Event   
 
The multi-well extraction event was conducted between 30 April and 1 May 2009 for 
approximately 12 hours and utilized wells MW-5, MW-10, MW-11, and MW-12.  The bottom of 
the stinger was set at approximately 31 ft bgs in well MW-5 and 29 ft bgs in wells MW-10, 
MW-11, and MW-12.  Initial depth to water prior to commencement of the event was measured 
at 9.54 feet below top of casing in well MW-5, 8.82 feet below top of casing in well MW-10, 
8.75 feet below top of casing in well MW-11, and 9.93 feet below top of casing in well MW-12.  
Wells MW-3, MW-4, MW-6, and MW-7 were used as observation points during the event.  
Results of the multi-well DPE event are summarized below: 
 

• The influent soil vapor flow rate ranged between 70.0 and 80.0 scfm (averaging 
approximately 79.23 scfm) with an applied vacuum that was varied between 22.5 and 
23.0 in.Hg (averaging approximately 22.8 in.Hg). 

• Approximately 630 gallons of water were extracted during the multi-well DPE event 
at a flow rate of approximately 0.81 gpm.   

• No induced vacuum was observed in the observation wells during the DPE event. It 
must be noted that the screen intervals for wells MW-3 (20-32 ft bgs), MW-4 (20-27 ft 
bgs), MW-6 (20-35 ft bgs), and MW-7 (19-34 ft bgs) were submerged during this test 
event. 

• Decreases in ground-water elevations (ranging from 0.05 to 1.08 feet) were observed 
in each of the observation wells, with the largest decrease observed at well MW-3.   

• PID readings in the influent vapor stream ranged from 1189 to 1833 ppmv. 
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• Maximum concentrations from laboratory analysis of influent vapor-stream samples 
collected during this event were 4,500 ppmv GRO and 14 ppmv Benzene (Table 3).  
MTBE was not detected above the laboratory reporting limit in the influent vapor-
stream samples analyzed.   

• Maximum concentrations from laboratory analysis of influent water samples collected 
during this event were 46,000 µg/l GRO and 300 µg/l Benzene (Table 4).  MTBE was 
not detected above the laboratory reporting limit in the influent water samples 
analyzed.       

• Based on influent concentrations in the vapor stream and average flow rates, 
approximately 55.86 lbs of GRO and 0.146 lbs of Benzene were extracted in soil 
vapor (Table 3).   

• Based on the volume of ground water extracted during this event and petroleum 
hydrocarbon concentrations in the influent water samples, approximately 0.2098 lbs of 
GRO and 0.0007 lbs of Benzene were extracted from the ground water (Table 5). 

 
6.2 DPE Pilot Test Results 
 
Stratus conducted four individual DPE events utilizing wells MW-5, MW-10, MW-11, and MW-
12 and one multi-well DPE event utilizing each of the wells used for the individual events.  The 
extraction events varied from approximately 10 to 12 hours.  During the DPE events on 
individual wells, the average soil vapor extraction rate was approximately 43.66 scfm and the 
average applied vacuum was approximately 24.1 in.Hg while during the multi-well DPE event 
the average soil vapor extraction rate was approximately 79.23 scfm and the average applied 
system vacuum was approximately 22.8 in.Hg.  Laboratory analytical results reported relatively 
high GRO concentrations in soil vapor extracted from well MW-10 (maximum of 2,300 ppmv 
GRO) and also during the multi-well DPE event (maximum of 4,500 ppmv GRO).  
Concentrations of hydrocarbons in the extracted ground water during the events were relatively 
high for samples collected from wells MW-5, MW-10, and during the multi-well DPE event 
(maximum of 46,000 µg/l GRO).  The concentration of hydrocarbons in soil vapor generally 
decreased over time during extraction from well MW-5, while concentrations increased over 
time during extraction from wells MW-10, MW-12, and during the multi-well DPE event.  The 
concentrations of hydrocarbons in soil vapor remained relatively constant over time during 
extraction from well MW-11.  The concentration of hydrocarbons in ground water generally 
decreased over time during extraction from wells MW-5, MW-10, MW-11, and MW-12.  GRO 
concentrations generally increased during the multi-well DPE event, while the remaining 
constituents generally decreased.   
 
Approximately 1,460 gallons of ground water was extracted as a result of this DPE pilot test.  
Approximately 0.2713 lbs of GRO and 0.002 lbs of Benzene in ground water, and 91 lbs of GRO 
and 0.3028 lbs of Benzene in soil vapor were removed from the subsurface during extraction 
activities.           
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7.0 CONCLUSIONS AND RECOMMENDATIONS 
 
7.1 Conclusions 
 
BAI prepared this Soil and Ground-Water Investigation Report for Station No.11109 following 
implementation of the scope of work proposed in the Monitoring Well Installation and Dual-
Phase Extraction Pilot Testing Work Plan (BAI, 02/03/2009).  BAI makes the following 
conclusions: 

• Preferential Pathway Evaluation – The results obtained from the utility survey portion 
of the preferential pathway evaluation, although not fully conclusive, reveals that the 
migration pathway via utility conduits is unlikely.  Depths to specific utilities and backfill 
material used were not provided by several agencies, which makes it difficult to 
determine whether the underground utilities on and near the Site come into direct contact 
with the ground-water table.  Depth to ground water at the Site has historically ranged 
from approximately six feet bgs to 30 feet bgs.   Besides the monitoring wells for the Site 
and nearby UST release cases, no wells were identified in the immediate area that might 
vertically cross-contaminate water bearing units in the vicinity. 

• Monitoring Well Installation – Monitoring wells MW-10 through MW-12 were 
successfully installed within the southern corner of the Site in order to further 
characterize ground-water conditions near existing well MW-5 and potentially be utilized 
as recovery wells in the future.  Soil results indicate petroleum contaminants as deep as 
30 ft bgs, which is coincident with previous depths to ground water in 1994.  This 
indicates the presence of a thick ‘smear zone.’  Based on the laboratory analytical results 
observed during the DPE pilot test, the elevated hydrocarbon concentrations in these 
wells conclude that contaminant recovery may be viable from these wells.   

• Dual-Phase Extraction Pilot Test – A significant amount of GRO (91 lbs) was removed 
as soil vapor during the DPE pilot testing activities.  Ground-water drawdown was 
observed in a majority of the observation wells throughout the extraction events.  
Vacuum influence was not observed during the DPE pilot test.  For some nearby wells, 
the lack of vacuum influence may be due to submerged screen intervals.  However, it was 
surprising that vacuum influence was not observed within the new wells MW-10 through 
MW-12 when withdrawing from them or MW-5. 

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

• One year of monitoring and sampling should be performed to seek trends in the 
contaminant concentrations from the new wells MW-10 through MW-12.  These three 
new wells should be included within the monthly monitoring for/ bailing of free 
product/separate phase hydrocarbons presently conducted at well MW-5. 

• Develop a formal Feasibility Study and proceed with Corrective Action Design of a DPE 
treatment system. 
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8.0 CLOSURE 
 
The findings presented in this document are based upon: observation of field personnel from 
previous consultants, the points investigated, and results of laboratory tests performed by various 
laboratories.  Our services were performed in accordance with the generally accepted standard of 
practice at the time this document was written.  No other warranty, expressed on implied was 
made.  This report has been prepared for the exclusive use of Atlantic Richfield Company.  It is 
possible that variations in soil or ground-water conditions could exist beyond points explored in 
this investigation.  Also changes in site conditions could occur in the future due to variations in 
rainfall, temperature, regional water usage, or other factors. 
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(cumulative gal) (gpm)*
Influent 
(ppm)

Effluent 
(ppm)

MW-5 0 9.54 --- --- --- 0.00 0.00 --- ---
(4/27/2009) Startup 31.00 -21.46 --- --- 0.00 0.00 --- ---

Stinger tip set approximately 1 31.00 -21.46 24.0 48.00 0.00 0.00 888 5.0
two feet above well bottom, or 2 31.00 -21.46 24.0 48.00 60.00 1.00 482 5.0

approx. 21.5 ft below water surface 3 31.00 -21.46 24.0 48.00 60.00 0.00 412 4.0
4 31.00 -21.46 24.0 48.00 60.00 0.00 323 4.0
5 31.00 -21.46 25.0 48.00 90.00 0.50 320 3.0
6 31.00 -21.46 24.0 48.00 90.00 0.00 299 4.0
7 31.00 -21.46 25.0 48.00 90.00 0.00 270 4.0
8 31.00 -21.46 24.0 48.00 110.00 0.33 261 4.0
9 31.00 -21.46 24.0 48.00 110.00 0.00 267 3.0

Test terminated 10 31.00 -21.46 24.0 48.00 130.00 0.33 299 4.0
MW-12 0 9.931 --- --- --- 0.00 0.00 --- ---

(4/28/2009) Startup 29.00 -19.07 --- --- 0.00 0.00 --- ---
Stinger tip set approximately 0.5 29.00 -19.07 25.0 36.00 0.00 0.00 433 5.0

one foot above well bottom, or 1.5 29.00 -19.07 25.0 30.00 70.00 1.17 428 4.0
approx. 19 ft below water surface 2.5 29.00 -19.07 25.0 36.00 70.00 0.00 362 4.0

3.5 29.00 -19.07 25.0 36.00 70.00 0.00 295 4.0
4.5 29.00 -19.07 25.0 36.00 140.00 1.17 316 3.0
5.5 29.00 -19.07 25.0 36.00 140.00 0.00 328 4.0
6.5 29.00 -19.07 25.0 36.00 190.00 0.83 325 4.0
7.5 29.00 -19.07 25.0 38.00 230.00 0.67 328 3.0
8.5 29.00 -19.07 25.0 38.00 230.00 0.00 353 3.0
9.5 29.00 -19.07 25.0 38.00 230.00 0.00 347 3.0

10.5 29.00 -19.07 25.0 38.00 300.00 1.17 357 3.0
Test terminated 11 29.00 -19.07 25.0 38.00 330.00 0.50 447 3.0

MW-10 0 8.821 --- --- --- 0.00 0.00 --- ---
(4/29/2009) Startup 29.00 -20.18 --- --- 0.00 0.00 --- ---

Stinger tip set approximately 0.5 29.00 -20.18 23.0 46.00 0.00 0.00 1081 7.0
one foot above well bottom, or 1.5 29.00 -20.18 23.0 35.00 0.00 0.00 1084 7.0

approx. 20 ft below water surface 2.5 29.00 -20.18 23.0 36.00 40.00 0.67 1106 7.0
3.5 29.00 -20.18 23.0 46.00 40.00 0.00 1021 1.0
4.5 29.00 -20.18 23.0 46.00 40.00 0.00 1091 0.0
5.5 29.00 -20.18 23.0 46.00 110.00 1.17 942 0.0
6.5 29.00 -20.18 23.0 46.00 110.00 0.00 841 0.0
7.5 29.00 -20.18 23.0 46.00 130.00 0.33 824 2.0
8.5 29.00 -20.18 23.0 46.00 130.00 0.00 830 3.0
9.5 29.00 -20.18 23.0 46.00 130.00 0.00 823 3.0

10.5 29.00 -20.18 23.0 46.00 130.00 0.00 843 3.0
Test terminated 11 29.00 -20.18 23.0 46.00 180.00 0.83 900 3.0

MW-11 0 8.751 --- --- --- 0.00 0.00 --- ---
(4/30/2009) Startup 29.00 -20.25 --- --- 0.00 0.00 --- ---

Stinger tip set approximately 0.5 29.00 -20.25 24.0 46.00 0.00 0.00 562 5.0
one foot above well bottom, or 1.5 29.00 -20.25 24.0 46.00 30.00 0.50 1108 6.0

approx. 20.25 ft below water surface 2.5 29.00 -20.25 24.0 45.00 30.00 0.00 1007 3.5
3.5 29.00 -20.25 24.0 46.00 30.00 0.00 715 4.0
4.5 29.00 -20.25 24.0 46.00 40.00 0.17 757 4.0
5.5 29.00 -20.25 24.0 46.00 90.00 0.83 627 2.2
6.5 29.00 -20.25 24.0 45.00 110.00 0.33 571 2.0
7.5 29.00 -20.25 24.0 46.00 120.00 0.17 527 2.0
8.5 29.00 -20.25 24.0 46.00 120.00 0.00 485 2.8
9.5 29.00 -20.25 24.0 46.00 120.00 0.00 525 1.7

10.5 29.00 -20.25 24.0 49.00 120.00 0.00 528 8.1
Test terminated 11.5 29.00 -20.25 24.0 46.00 190.00 1.17 520 7.0

MW-5, MW-10, MW-11 & MW-12 0 --- --- --- --- 0.00 0.00 --- ---
(4/30/2009-5/1/2009) Startup --- --- 22.5 80.00 0.00 0.00 1236 4.2

Stinger tips set at various depths 1 --- --- 22.5 70.00 150.00 2.50 1189 3.0
within each well 2 --- --- 22.5 80.00 220.00 1.17 1328 2.4

3 --- --- 22.5 80.00 220.00 0.00 1303 4.0
4 --- --- 22.5 80.00 290.00 1.17 1351 4.0
5 --- --- 23.0 80.00 310.00 0.33 1350 4.0
6 --- --- 23.0 80.00 380.00 1.17 1431 4.0
7 --- --- 23.0 80.00 450.00 1.17 1426 3.0
8 --- --- 23.0 80.00 450.00 0.00 1414 3.0
9 --- --- 23.0 80.00 520.00 1.17 1460 3.0

10 --- --- 23.0 80.00 520.00 0.00 1833 5.0
11 --- --- 23.0 80.00 520.00 0.00 1820 5.0

Test terminated 12 --- --- 23.0 80.00 630.00 1.83 1817 5.0
Notes:
Depth to water values are calculated based on the estimated depth of the stinger
--- - Not Applicable
* - Estimated
1 - Depth to water value from 4/27/2009 prior to initiation of DPE activities

Volume of Water Pumped PID Readings           

Table 1.  DPE Pilot Test Extraction Well Data 
Former BP Service Station #11109, 4280 Foothill Boulevard, Oakland, California

Extraction Event
Cumulative 

Testing Time 
(hours)

Depth to 
Water 
(feet)

Drawdown 
(feet)

Applied System 
Vacuum          

(inches Hg)

Air Flow 
Rate 

(SCFM)
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Hours VAC DTW VAC DTW VAC DTW VAC DTW VAC DTW
0 0.00 9.98 0.00 11.91 0.00 8.82 0.00 8.75 0.00 9.93
1 0.00 9.96 0.00 11.45 0.00 10.54 0.00 8.72 0.00 9.97
2 0.00 9.94 0.00 11.40 0.00 12.46 0.00 8.83 0.00 10.34
3 0.00 9.97 0.00 11.37 0.00 13.82 0.00 9.02 0.00 10.62
4 0.00 9.95 0.00 11.37 0.00 14.30 0.00 9.11 0.00 10.75
5 0.00 9.96 0.00 11.37 0.00 15.31 0.00 9.32 0.00 11.00
6 0.00 9.99 0.00 11.37 0.00 16.00 0.00 9.50 0.00 11.16
7 0.00 9.99 0.00 11.37 0.00 16.61 0.00 9.65 0.00 11.35
8 0.00 10.02 0.00 11.38 0.00 17.25 0.00 9.82 0.00 11.50
9 0.00 10.03 0.00 11.38 0.00 17.58 0.00 9.94 0.00 11.61

10 0.00 10.05 0.00 11.35 0.00 17.85 0.00 10.05 0.00 11.70
Final DD: -0.07 Final DD: 0.56 Final DD: -9.03 Final DD: -1.30 Final DD: -1.77
Max. Vac: 0.00 Max. Vac: 0.00 Max. Vac: 0.00 Max. Vac: 0.00 Max. Vac: 0.00

Hours VAC DTW VAC DTW VAC DTW VAC DTW VAC DTW
0.5 0.00 10.40 0.00 13.00 0.00 11.43 0.00 12.30 0.00 10.12
1.5 0.00 10.40 0.00 12.92 0.00 11.44 0.00 12.17 0.00 10.10
2.5 0.00 10.40 0.00 13.06 0.00 11.50 0.00 12.22 0.00 10.11
3.5 0.00 10.42 0.00 13.28 0.00 11.58 0.00 12.35 0.00 10.15
4.5 0.00 10.49 0.00 13.53 0.00 11.70 0.00 12.51 0.00 10.20
5.5 0.00 10.55 0.00 13.24 0.00 11.80 0.00 12.67 0.00 10.24
6.5 0.00 10.65 0.00 13.90 0.00 11.92 0.00 12.80 0.00 10.28
7.5 0.00 10.75 0.00 14.05 0.00 12.00 0.00 12.93 0.00 10.32
8.5 0.00 10.86 0.00 14.20 0.00 12.10 0.00 13.06 0.00 10.36
9.5 0.00 10.96 0.00 14.30 0.00 12.16 0.00 13.16 0.00 10.39

10.5 0.00 11.02 0.00 14.41 0.00 12.24 0.00 13.27 0.00 10.44
11 0.00 11.19 0.00 14.52 0.00 12.29 0.00 13.35 0.00 10.49

Final DD: -0.79 Final DD: -1.52 Final DD: -0.86 Final DD: -1.05 Final DD: -0.37
Max. Vac: 0.00 Max. Vac: 0.00 Max. Vac: 0.00 Max. Vac: 0.00 Max. Vac: 0.00

Hours VAC DTW VAC DTW VAC DTW VAC DTW VAC DTW
0.5 0.00 11.70 0.00 13.89 0.00 12.00 0.00 10.50 0.00 13.95
1.5 0.00 11.65 0.00 18.41 0.00 11.96 0.00 11.04 0.00 13.66
2.5 0.00 11.64 0.00 18.92 0.00 11.93 0.00 11.46 0.00 13.55
3.5 0.00 11.63 0.00 20.78 0.00 11.91 0.00 11.72 0.00 13.50
4.5 0.00 11.60 0.00 21.73 0.00 11.90 0.00 12.05 0.00 13.44
5.5 0.00 11.60 0.00 22.18 0.00 11.89 0.00 12.24 0.00 13.39
6.5 0.00 11.60 0.00 22.49 0.00 11.90 0.00 12.36 0.00 13.37
7.5 0.00 11.58 0.00 22.58 0.00 11.86 0.00 12.55 0.00 13.31
8.5 0.00 11.59 0.00 23.10 0.00 11.87 0.00 12.69 0.00 13.27
9.5 0.00 11.59 0.00 23.30 0.00 11.87 0.00 12.82 0.00 13.24

10.5 0.00 11.59 0.00 23.47 0.00 11.86 0.00 12.95 0.00 13.20
12 0.00 11.60 0.00 23.64 0.00 11.84 0.00 13.06 0.00 13.15

Final DD: 0.10 Final DD: -9.75 Final DD: 0.16 Final DD: -2.56 Final DD: 0.80
Max. Vac: 0.00 Max. Vac: 0.00 Max. Vac: 0.00 Max. Vac: 0.00 Max. Vac: 0.00

Former BP Service Station #11109, 4280 Foothill Boulevard, Oakland, California

Observation Wells

MW-10 Extraction 
Observation Wells

MW-12 Extraction 

MW-3a MW-5a MW-7ab MW-10 MW-11

MW-11 MW-12

MW-5 Extraction

MW-3a MW-7ab MW-10
Observation Wells

Table 2.  DPE Pilot Test Observation Well Data 

MW-12MW-3a MW-5a MW-7ab MW-11

Page 1 of 2



Former BP Service Station #11109, 4280 Foothill Boulevard, Oakland, California
Table 2.  DPE Pilot Test Observation Well Data 

Hours VAC DTW VAC DTW VAC DTW VAC DTW VAC DTW
0.5 0.00 11.62 0.00 16.80 0.00 11.74 0.00 15.12 0.00 12.34
1.5 0.00 11.60 0.00 15.91 0.00 11.75 0.00 14.94 0.00 12.25
2.5 0.00 11.60 0.00 15.58 0.00 11.75 0.00 14.99 0.00 12.22
3.5 0.00 11.60 0.00 15.27 0.00 11.75 0.00 15.06 0.00 12.19
4.5 0.00 11.60 0.00 14.98 0.00 11.75 0.00 15.12 0.00 12.16
5.5 0.00 11.62 0.00 14.77 0.00 11.77 0.00 15.15 0.00 12.14
6.5 0.00 11.65 0.00 14.61 0.00 11.79 0.00 15.14 0.00 12.12
7.5 0.00 11.66 0.00 14.46 0.00 11.81 0.00 15.15 0.00 12.09
8.5 0.00 11.70 0.00 14.31 0.00 11.80 0.00 15.18 0.00 12.00
9.5 0.00 11.71 0.00 14.25 0.00 11.81 0.00 15.11 0.00 11.98

10.5 0.00 11.74 0.00 14.14 0.00 11.79 0.00 15.11 0.00 11.93
11.5 0.00 11.77 0.00 14.10 0.00 11.79 0.00 15.11 0.00 11.90

Final DD: -0.15 Final DD: 2.70 Final DD: -0.05 Final DD: 0.01 Final DD: 0.44
Max. Vac: 0.00 Max. Vac: 0.00 Max. Vac: 0.00 Max. Vac: 0.00 Max. Vac: 0.00

Hours VAC DTW VAC DTW VAC DTW VAC DTW
0 0.00 11.79 0.00 14.00 0.00 14.73 0.00 11.75
1 0.00 11.77 0.00 14.01 0.00 14.73 0.00 11.74
2 0.00 11.78 0.00 14.04 0.00 14.73 0.00 11.78
3 0.00 11.83 0.00 14.05 0.00 14.73 0.00 11.86
4 0.00 11.88 0.00 14.05 0.00 14.73 0.00 11.94
6 0.00 12.09 0.00 14.06 0.00 14.76 0.00 12.12
8 0.00 12.41 0.00 14.07 0.00 14.77 0.00 12.31

10 0.00 12.70 0.00 14.08 0.00 14.80 0.00 12.45
12 0.00 12.87 0.00 14.05 0.00 14.80 0.00 12.51

Final DD: -1.08 Final DD: -0.05 Final DD: -0.07 Final DD: -0.76
Max. Vac: 0.00 Max. Vac: 0.00 Max. Vac: 0.00 Max. Vac: 0.00

Notes:
a - Observation well screen interval submerged during test.
b - Depth to water measured from fixture not top of casing.
VAC - Vacuum  (in.Hg)
DTW - Depth to Water (feet)
Final DD - Final observed drawdown at end of test (feet).
Max Vac - Maximum recorded vacuum during test (in.Hg).

MW-3a MW-4a MW-6a MW-7ab
Observation Wells

MW-7ab MW-10 MW-12

MW-5, MW-10, MW-11, & MW-12 Extraction 

Observation Wells
MW-3a MW-5a

MW-11 Extraction 
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Flow Rate Vacuum PID Ethyl-
Date Time SCFM in.Hg Readings Benzene Toluene benzene Xylenes GRO MTBE GRO Benzene GRO (lbs) Benzene (lbs)

MW-5 4/27/2009 9:10 --- --- --- --- --- --- --- --- --- --- ---
MW-5 4/27/2009 11:00 48.00 24.00 482 4.5 2.1 3.5 14 780 <0.50 0.592 0.0027 0.641 0.0029
MW-5 4/27/2009 16:55 48.00 24.00 261 5.0 1.9 1.4 3.8 410 <0.35 0.311 0.0030 1.710 0.0162
MW-5 4/27/2009 18:45 48.00 24.00 299 4.5 2.0 1.7 4.0 430 <0.30 0.326 0.0027 1.794 0.0146
MW-12 4/28/2009 6:00 --- --- --- --- --- --- --- --- --- --- ---
MW-12 4/28/2009 7:35 30.00 25.00 428 9.4 1.2 2.4 3.8 680 <0.70 0.322 0.0035 0.349 0.0038
MW-12 4/28/2009 13:35 38.00 25.00 328 5.8 1.0 3.5 6.6 690 <0.50 0.414 0.0027 2.175 0.0142
MW-12 4/28/2009 17:15 38.00 25.00 357 6.3 1.4 5.4 11 830 <0.56 0.498 0.0029 2.326 0.0137
MW-10 4/29/2009 6:00 --- --- --- --- --- --- --- --- --- --- ---
MW-10 4/29/2009 7:46 35.00 23.00 1084 14 12 11 36 1,900 <1.0 1.051 0.0060 1.138 0.0065
MW-10 4/29/2009 13:35 46.00 23.00 824 11 9.1 9.4 27 2,200 <1.0 1.599 0.0062 7.862 0.0306
MW-10 4/29/2009 17:30 46.00 23.00 843 9.1 7.6 8.4 23 2,300 <1.0 1.672 0.0051 8.497 0.0262
MW-11 4/30/2009 6:00 --- --- --- --- --- --- --- --- --- --- ---
MW-11 4/30/2009 7:07 46.00 24.00 1108 4.3 4.7 4.1 13 1,000 <0.50 0.727 0.0024 0.787 0.0026
MW-11 4/30/2009 13:01 46.00 24.00 527 4.2 6.1 5.4 18 1,000 <0.50 0.727 0.0024 3.573 0.0117
MW-11 4/30/2009 17:00 49.00 24.00 528 4.5 6.3 5.8 19 1,100 <0.50 0.852 0.0027 4.329 0.0138

MW-5, MW-10, 
MW-11, & MW-12 4/30/2009 18:00 --- --- --- --- --- --- --- --- --- --- ---

MW-5, MW-10, 
MW-11, & MW-12 4/30/2009 19:05 70.00 22.50 1189 14 9.6 10 30 3,300 <1.6 3.650 0.0121 3.953 0.0131

MW-5, MW-10, 
MW-11, & MW-12 5/1/2009 1:00 80.00 23.00 1426 13 11 11 32 3,700 <2.0 4.677 0.0128 22.994 0.0629

MW-5, MW-10, 
MW-11, & MW-12 5/1/2009 5:00 80.00 23.00 1833 14 13 13 37 4,500 <2.0 5.688 0.0138 28.912 0.0700

50 23.8 767.8 8.51 6.21 6.74 19.59 1742.14 --- 1.540 0.0054 91.0 0.3028

 
Total Gallons Removed: 14.68 0.0488

Sample calculations:
Removal rate calculation:

lbs/hour = ("x" ppm/1,000,000) * ("Q" ft^3/min)*("M.W." lb/lb-mol)*(60 min/hr)*(lb-mol/379.5 ft^3)
    where: "x" is influent concentration  in ppmv

"Q" is the average flow rate in ft^3/min
"M.W." is the molecular weight in lb/lb-mol  (100.2 for GRO, 78.1 for benzene)

gallons removed = lbs / density (density for GRO is 6.2 lbs/gallon)

Notes:

SCFM - Standard cubic feet per minute. GRO - Total Petroleum Hydrocarbons - Gasoline Range Organics.
in.Hg - Inches of mercury. MTBE - Methyl-tert-butyl ether
ppmv - Parts per million by volume. --- - Not sampled and/or Not applicable

Removal Rate

Table 3.  Summary of DPE Vapor Data: Laboratory Analyses and Estimated Removal
Former BP Station #11109, 4280 Foothill Boulevard, Oakland, California

Influent Air Air (average) Influent Air Concentrations in ppmv Net removalExtraction Event

Totals and Averages for 2009 DPE Pilot Test

Sample (lbs/hr)

DPE Test Initiated on MW-5

DPE Test Initiated on MW-12

DPE Test Initiated on MW-10

DPE Test Initiated on MW-11

DPE Test Initiated on MW-5, MW-10, 
MW-11, & MW-12
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Extraction Collection Date Total
Event and Time Xylenes
MW-5 4/27/09, 11:05 22,000 710 430 380 2,000 74 <10 <10 280 <10
MW-5 4/27/09, 17:00 4,900 110 61 53 380 10 <2.5 <2.5 200 <2.5
MW-5 4/27/09, 18:30 3,600 81 44 42 250 5.8 <2.5 <2.5 200 <2.5
MW-12 4/28/09, 7:30 6,400 610 41 100 340 <10 <10 <10 <200 <10
MW-12 4/28/09, 13:30 4,500 72 12 76 210 <2.5 <2.5 <2.5 100 <2.5
MW-12 4/28/09, 17:40 4,900 62 13 84 260 <5.0 <5.0 <5.0 100 <5.0
MW-10 4/29/09, 7:50 19,000 1,000 780 620 2,700 <10 <10 <10 <200 <10
MW-10 4/29/09, 13:30 20,000 260 210 180 830 <10 <10 <10 <200 <10
MW-10 4/29/09, 17:35 15,000 160 140 130 620 <10 <10 <10 <200 <10
MW-11 4/30/09, 7:05 4,500 58 61 55 290 7.2 <2.0 <2.0 110 <2.0
MW-11 4/30/09, 13:03 3,900 46 75 69 350 2.2 <2.0 <2.0 140 <2.0
MW-11 4/30/09, 17:05 3,700 45 70 61 320 <2.0 <2.0 <2.0 140 <2.0

MW-5, MW-10,      
MW-11, & MW-12

4/30/09, 19:15
19,000 300 320 430 1,500 <10 <10 <10 <200 <10

MW-5, MW-10,      
MW-11, & MW-12

5/01/09, 01:05
46,000 120 140 190 750 <10 <10 <10 <200 <10

MW-5, MW-10,      
MW-11, & MW-12

5/01/09, 05:05
25,000 140 170 230 920 <10 <10 <10 <200 <10

Notes:

GRO - Total Petroleum Hydrocarbons - Gasoline Range Organics. ETBE - Ethyl ter-butyl ether
MTBE - Methyl-tert-butyl ether TBA - Tert-Butyl alcohol
DIPE - Di-isopropyl ether TAME - Tert-Amyl methyl ether

DIPE ETBE TBA TAME

 Table 4.  Summary of DPE Ground-Water Laboratory Analytical Data
Former BP Service Station #11109, 4280 Foothill Boulevard, Oakland, California

Laboratory Analytical Results (µg/l)

GRO Benzene Toluene Ethylbenzene MTBE
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Influent
Concentration, µg/L Net Removal

Start Time Sample Time
Initial 

Totalizer
Final 

Totalizer
Gallons
Pumped GRO Benzene GRO Benzene

4/27/2009 MW-5 9:10 11:05 6,120 6,180 60 22,000 710 0.0110 lbs 0.00035469 lbs
4/27/2009 MW-5 11:05 17:00 6,180 6,230 50 4,900 110 0.0020 lbs 0.00004579 lbs
4/27/2009 MW-5 17:00 18:30 6,230 6,250 20 3,600 81 0.0006 lbs 0.00001349 lbs
4/28/2009 MW-12 6:00 7:30 6,250 6,320 70 6,400 610 0.0037 lbs 0.00035552 lbs
4/28/2009 MW-12 7:30 13:30 6,320 6,480 160 4,500 72 0.0060 lbs 0.00009592 lbs
4/28/2009 MW-12 13:30 17:40 6,480 6,580 100 4,900 62 0.0041 lbs 0.00005162 lbs
4/29/2009 MW-10 6:00 7:50 6,580 6,580 0 19,000 1,000 0.0000 lbs 0.00000000 lbs
4/29/2009 MW-10 7:50 13:30 6,580 6,710 130 20,000 260 0.0216 lbs 0.00028142 lbs
4/29/2009 MW-10 13:30 17:35 6,710 6,760 50 15,000 160 0.0062 lbs 0.00006661 lbs
4/30/2009 MW-11 6:00 7:05 6,760 6,790 30 4,500 58 0.0011 lbs 0.00001449 lbs
4/30/2009 MW-11 7:05 13:03 6,790 6,880 90 3,900 46 0.0029 lbs 0.00003447 lbs
4/30/2009 MW-11 13:03 17:05 6,880 6,950 70 3,700 45 0.0022 lbs 0.00002623 lbs

4/30/2009 MW-5, MW-10, MW-
11, & MW-12 18:00 19:15 6,950 6,950 0 19,000 300 0.0000 lbs 0.00000000 lbs

5/1/2009 MW-5, MW-10, MW-
11, & MW-12 19:15 1:05 6,950 7,400 450 46,000 120 0.1723 lbs 0.00044960 lbs

5/1/2009 MW-5, MW-10, MW-
11, & MW-12 1:05 5:05 7,400 7,580 180 25,000 140 0.0375 lbs 0.00020981 lbs

Totals 1,460 0.2713 lbs 0.002000 lbs
0.0438 gals 0.000323 gals

Sample calculations:

Removal rate calculation:
lbs removed = ("x" µg/L)*(gram/1,000,000 µg)*(lb/454 grams)*(3.78 L/gal)*(gallons pumped)
    where "x" is influent concentration

Gallons removal calculation (for GRO):
gallons removed = lbs * gallon/6.2 lbs (density for GRO is 6.2; density for MTBE is 6.2)

Notes:

µg/L - micrograms per liter
GRO - total petroleum hydrocarbons - gasoline range organics
MTBE - methyl tertiary butyl ether

Table 5.  DPE Ground-Water Extraction Data and Estimated Recovery
Former BP Service Station #11109, 4280 Foothill Boulevard, Oakland, California 

Period Estimated Volume ProcessedDate Sampled Extraction Event    
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APPENDIX A 
 

RECENT REGULATORY CORRESPONDENCE 





































 

 

APPENDIX B 
 

STRATUS MONITORING WELL INSTALLATION DATA PACKAGE  
(Includes Field Notes, Lithologic Boring and Well Construction Logs, Well Permits, Field 

Procedures, and Laboratory Analytical Reports 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
T0600100217 MW-2 MW 4/13/2009 37.7752321 -122.2119703 CGPS NAD83 30 WOOD RODGERS PLS 7944 TR
T0600100217 MW-3 MW 4/13/2009 37.7749967 -122.2117942 CGPS NAD83 30 WOOD RODGERS PLS 7944 TR
T0600100217 MW-4 MW 4/13/2009 37.7750895 -122.2120129 CGPS NAD83 30 WOOD RODGERS PLS 7944 TR
T0600100217 MW-5 MW 4/13/2009 37.7749003 -122.2118454 CGPS NAD83 30 WOOD RODGERS PLS 7944 TR
T0600100217 MW-6 MW 4/13/2009 37.7751601 -122.2117221 CGPS NAD83 30 WOOD RODGERS PLS 7944 TR
T0600100217 MW-7 MW 4/13/2009 37.7750187 -122.2116254 CGPS NAD83 30 WOOD RODGERS PLS 7944 TR
T0600100217 MW-8 MW 4/13/2009 37.7751434 -122.2124353 CGPS NAD83 30 WOOD RODGERS PLS 7944 TR
T0600100217 MW-9 MW 4/13/2009 37.7750953 -122.2113883 CGPS NAD83 30 WOOD RODGERS PLS 7944 TR
T0600100217 MW-10 MW 4/13/2009 37.7749082 -122.2118646 CGPS NAD83 30 WOOD RODGERS PLS 7944 TR
T0600100217 MW-11 MW 4/13/2009 37.7749490 -122.2119062 CGPS NAD83 30 WOOD RODGERS PLS 7944 TR
T0600100217 MW-12 MW 4/13/2009 37.7749216 -122.2117638 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
T0600100217 MW-2 4/13/2009 41.22 DIG LOC 30 WOOD RODGERS PLS 7944 -0.15
T0600100217 MW-3 4/13/2009 40.13 DIG LOC 30 WOOD RODGERS PLS 7944 -0.93
T0600100217 MW-4 4/13/2009 40.10 DIG LOC 30 WOOD RODGERS PLS 7944 -0.45
T0600100217 MW-5 4/13/2009 39.14 DIG LOC 30 WOOD RODGERS PLS 7944 -1.05
T0600100217 MW-6 4/13/2009 41.58 DIG LOC 30 WOOD RODGERS PLS 7944 -0.48
T0600100217 MW-7 4/13/2009 40.40 DIG LOC 30 WOOD RODGERS PLS 7944 -0.84
T0600100217 MW-8 4/13/2009 38.19 DIG LOC 30 WOOD RODGERS PLS 7944 -0.43
T0600100217 MW-9 4/13/2009 41.25 DIG LOC 30 WOOD RODGERS PLS 7944 -0.30
T0600100217 MW-10 4/13/2009 39.78 DIG LOC 30 WOOD RODGERS PLS 7944 -0.27
T0600100217 MW-11 4/13/2009 40.04 DIG LOC 30 WOOD RODGERS PLS 7944 -0.16
T0600100217 MW-12 4/13/2009 40.32 DIG LOC 30 WOOD RODGERS PLS 7944 -0.28

























































































































 

 

APPENDIX C 
 

STRATUS DUAL-PHASE EXTRACTION TEST DATA PACKAGE  
(Includes Field Data Sheets and Laboratory Analytical Reports with 

Chain-of-Custody Documentation) 

























































































































































































































 

 

APPENDIX D 
 

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: T0600100217

Facility Name: BP #11109

File Name: 4280 Foothill Blvd 4-13-09.pdf

Username: Broadbent & Associates, Inc.

Username: BROADBENT-C

IP Address: 67.118.40.90

Submittal Date/Time: 5/26/2009 11:37:41 AM

Confirmation Number: 8805818855

 

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

1 of 1 5/26/2009 11:38 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: T0600100217

Field Point: MW-10

Facility Name: BP #11109

File Name: GEO_BORE MW-10.pdf

Username: Broadbent & Associates, Inc.

Username: BROADBENT-C

IP Address: 67.118.40.90

Submittal Date/Time: 5/26/2009 11:57:24 AM

Confirmation Number: 7975963771

 

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

1 of 1 5/26/2009 11:58 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: T0600100217

Field Point: MW-11

Facility Name: BP #11109

File Name: GEO_BORE MW-11.pdf

Username: Broadbent & Associates, Inc.

Username: BROADBENT-C

IP Address: 67.118.40.90

Submittal Date/Time: 5/26/2009 11:57:51 AM

Confirmation Number: 3396288216

 

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

1 of 1 5/26/2009 11:58 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: T0600100217

Field Point: MW-12

Facility Name: BP #11109

File Name: GEO_BORE MW-12.pdf

Username: Broadbent & Associates, Inc.

Username: BROADBENT-C

IP Address: 67.118.40.90

Submittal Date/Time: 5/26/2009 11:58:07 AM

Confirmation Number: 4000710606

 

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

1 of 1 5/26/2009 11:58 AM



  

Copyright © 2008 State of California

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-2 to 12

Facility Global ID: T0600100217

Facility Name: BP #11109

File Name: GEO_XY.zip

Organization Name: Broadbent & Associates, Inc.

Username: BROADBENT-C

IP Address: 67.118.40.90

Submittal Date/Time: 5/26/2009 11:32:38 AM

Confirmation Number: 2255770027

 

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

1 of 1 5/26/2009 11:33 AM



  

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-2 to 12

Facility Global ID: T0600100217

Facility Name: BP #11109

File Name: GEO_Z.zip

Organization Name: Broadbent & Associates, Inc.

Username: BROADBENT-C

IP Address: 67.118.40.90

Submittal Date/Time: 5/26/2009 11:36:32 AM

Confirmation Number: 5738436043

 

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

1 of 1 5/26/2009 11:36 AM



  

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 - Other Report / Document

Submittal Title: Drilling Soil Sample 0309 1

Facility Global ID: T0600100217

Facility Name: BP #11109

File Name: 09032075 fix.zip

Organization Name: Broadbent & Associates, Inc.

Username: BROADBENT-C

IP Address: 67.118.40.90

Submittal Date/Time: 6/1/2009 3:13:49 PM

Confirmation Number: 5721306920

VIEW QC REPORT

VIEW DETECTIONS REPORT

 

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

1 of 1 6/1/2009 3:14 PM



  

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 - Other Report / Document

Submittal Title: Drilling Soil Sample 0309 2

Facility Global ID: T0600100217

Facility Name: BP #11109

File Name: 09032183 fix.zip

Organization Name: Broadbent & Associates, Inc.

Username: BROADBENT-C

IP Address: 67.118.40.90

Submittal Date/Time: 6/1/2009 3:18:53 PM

Confirmation Number: 8782198250

VIEW QC REPORT

VIEW DETECTIONS REPORT

 

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

1 of 1 6/1/2009 3:19 PM



  

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 - Other Report / Document

Submittal Title: SWC 0309

Facility Global ID: T0600100217

Facility Name: BP #11109

File Name: 09032074.zip

Organization Name: Broadbent & Associates, Inc.

Username: BROADBENT-C

IP Address: 67.118.40.90

Submittal Date/Time: 6/1/2009 3:04:05 PM

Confirmation Number: 3318010628

VIEW QC REPORT

VIEW DETECTIONS REPORT

 

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

1 of 1 6/1/2009 3:04 PM



  

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 - Pilot Study/ Treatability Report

Submittal Title: DPE MW-5 AIR 0409

Facility Global ID: T0600100217

Facility Name: BP #11109

File Name: 09042453b.zip

Organization Name: Broadbent & Associates, Inc.

Username: BROADBENT-C

IP Address: 67.118.40.90

Submittal Date/Time: 6/2/2009 4:44:30 PM

Confirmation Number: 6612947762

VIEW QC REPORT

VIEW DETECTIONS REPORT

 

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

1 of 1 6/2/2009 4:47 PM



  

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 - Pilot Study/ Treatability Report

Submittal Title: DPE MW-10 AIR 0409

Facility Global ID: T0600100217

Facility Name: BP #11109

File Name: 09042681a.zip

Organization Name: Broadbent & Associates, Inc.

Username: BROADBENT-C

IP Address: 67.118.40.90

Submittal Date/Time: 6/2/2009 4:46:13 PM

Confirmation Number: 4768280506

VIEW QC REPORT

VIEW DETECTIONS REPORT

 

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

1 of 1 6/2/2009 4:48 PM



  

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 - Pilot Study/ Treatability Report

Submittal Title: DPE MW-11 AIR 0409

Facility Global ID: T0600100217

Facility Name: BP #11109

File Name: 09050074a.zip

Organization Name: Broadbent & Associates, Inc.

Username: BROADBENT-C

IP Address: 67.118.40.90

Submittal Date/Time: 6/2/2009 4:46:45 PM

Confirmation Number: 7353463292

VIEW QC REPORT

VIEW DETECTIONS REPORT

 

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

1 of 1 6/2/2009 4:48 PM



  

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 - Pilot Study/ Treatability Report

Submittal Title: DPE MW-12 AIR 0409

Facility Global ID: T0600100217

Facility Name: BP #11109

File Name: 09042536a.zip

Organization Name: Broadbent & Associates, Inc.

Username: BROADBENT-C

IP Address: 67.118.40.90

Submittal Date/Time: 6/2/2009 4:45:30 PM

Confirmation Number: 9165558338

VIEW QC REPORT

VIEW DETECTIONS REPORT

 

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

1 of 1 6/2/2009 4:48 PM



  

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 - Pilot Study/ Treatability Report

Submittal Title: DPE MW-5, 10, 11, 12 AIR 0409

Facility Global ID: T0600100217

Facility Name: BP #11109

File Name: 09050121a.zip

Organization Name: Broadbent & Associates, Inc.

Username: BROADBENT-C

IP Address: 67.118.40.90

Submittal Date/Time: 6/2/2009 4:47:12 PM

Confirmation Number: 3711183845

VIEW QC REPORT

VIEW DETECTIONS REPORT

 

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

1 of 1 6/2/2009 4:48 PM



  

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 - Pilot Study/ Treatability Report

Submittal Title: DPE MW-5, 10, 11, 12 Liquid 0409 1

Facility Global ID: T0600100217

Facility Name: BP #11109

File Name: 09042664.zip

Organization Name: Broadbent & Associates, Inc.

Username: BROADBENT-C

IP Address: 67.118.40.90

Submittal Date/Time: 6/1/2009 3:39:16 PM

Confirmation Number: 9492712736

VIEW QC REPORT

VIEW DETECTIONS REPORT

 

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

1 of 1 6/1/2009 3:42 PM



  

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 - Pilot Study/ Treatability Report

Submittal Title: DPE MW-5, 10, 11, 12 Liquid 0409 2

Facility Global ID: T0600100217

Facility Name: BP #11109

File Name: 09050124.zip

Organization Name: Broadbent & Associates, Inc.

Username: BROADBENT-C

IP Address: 67.118.40.90

Submittal Date/Time: 6/1/2009 3:39:37 PM

Confirmation Number: 5635319590

VIEW QC REPORT

VIEW DETECTIONS REPORT

 

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

1 of 1 6/1/2009 3:42 PM


	Report Cover

	Certification Page

	Table of Contents

	1.0 Introduction

	2.0 Site Background

	3.0 Preferential Pathway Evaluation

	4.0 Monitoring Well Installation Activities

	5.0 Dual-Phase Extraction Pilot Test

	6.0 DPE Pilot Test Observations and Results

	7.0 Conclusions and Recommendations

	8.0 Closure

	9.0 References

	Drawings

	Tables

	App.A

	App.B

	App.C

	App.D




