
  

 

January 25, 2012 

Mr. Paresh Khatri 
Alameda County Environmental Health Department 
1131 Harbor Bay Parkway 
Alameda, CA   94502-6577 
 
 
Re: Conceptual Site Model 
 ARCO Station No. 0374 
 6407 Telegraph Avenue 
 Oakland, California  94609 
  Alameda County Environmental Health Case No. RO0000078 

Dear Mr. Khatri, 

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. 
 

Regards, 

 
Shannon Couch 
Remediation Management Project Manager 
Atlantic Richfield Company, a BP-affiliated company 

 

Enclosure: Conceptual Site Model 

cc: Mr. John Skance, ARC (electronic copy uploaded to ENFOS)  
Mr. Thomas Sparrowe, Broadbent & Associates, Inc. (electronic copy) 

 

Atlantic Richfield Company 

PO Box 1257 
San Ramon, CA 

94583 
Phone: (925) 275-3804 

Fax: (925) 275-3815 
E-Mail: shannon.couch @bp.com 

Shannon Couch 
Remediation Management Project Manager 

dehloptoxic
DEHLOP



 

4600 Northgate Boulevard  •  Suite 230  •  Sacramento, CA  95834 
(800) 988-7880 

www.ClosureSolutions.com 

 

January 25, 2012 
 
Mr. Paresh Khatri 
Alameda County 
Environmental Health Services 
1131 Harbor Bay Parkway 
Alameda, California 94502-6577 

 
 
RE: CONCEPTUAL SITE MODEL 

ARCO Station No. 0347 
 6407 Telegraph Avenue 
 Oakland, California 
  ACEH Case No. RO0000078 

Dear Mr. Khatri: 

Closure Solutions, Incorporated (Closure Solutions) is submitting this Conceptual Site Model 

(CSM) for ARCO Station No. 0347, located at 6407 Telegraph Avenue in Oakland, California 

(the Site, Figures 1 and 2 in Attachment A) for the purpose of documenting soil and groundwater 

conditions at the Site based on available environmental data prepared by Atlantic Richfield 

Company’s (ARC’s) current and former consultants. 

1.0 INTRODUCTION   

The Site is located at the northwest corner of Telegraph and Alcatraz Avenues in an area of 

mixed residential and commercial land use.  The elevation of the Site is approximately 164 

feet above mean sea level with local topography sloping gently to the southwest (United 

States Geological Survey [USGS], Oakland West Quadrangle, California).  Surrounding land 

use is primarily single- and multi-family residences with commercial buildings located east 

and southeast of the Site.  The Assessor’s Parcel Number is 16-1424-22-5. 

A former Mobile Oil Service Station located at 6398 Telegraph Avenue, across the intersection 

of Telegraph and Alcatraz Avenues (cross-gradient), was identified as a site with a listed leaking 

underground storage tank (UST)1. The leak was reported in March 1986 and the case was 

reportedly last reviewed in June 1990.  Based on a review of the GeoTracker database and 

Alameda County Environmental Health Services (ACEH) website, no action has been taken by 

the responsible party since the initial report of the leak, although recommendations included 

                                                        
1 Report on Releases of Hazardous Substances from Underground Storage Tanks (State Water Resources Control 
Board, January 1992).   
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removal of free product and excavation and treatment of contaminated soil.  A July 15, 2011 

directive to perform site assessment activities is listed on the GeoTracker website. 

1.1 Current Use 
The Site is currently an active ARCO station and AM/PMTM Mini-Mart.  Site facilities include 

three 12,000-gallon USTs, two dispenser islands, and associated product lines.  The majority 

of the subject property is covered by the station building, asphalt, concrete, and planter areas 

(Figure 2 in Attachment A).   

1.2 Regional Hydrogeology 

The Site is located within the Berkeley Sub-Area (Zone B) of the East Bay Plain of the San 

Francisco Basin2.  The Berkeley Sub-Area contains a series of alluvial fans deposited on a west 

sloping bedrock surface.  The alluvial deposits range from 10 to 300 feet deep, averaging 100 to 

200 feet deep3.  There is no historical evidence that groundwater supplies are sufficient for 

municipal use, primarily due to the low hydraulic conductivities of the alluvial deposits. There 

are no reported clay units that function as major aquitards within the Sub-Area.  However, in the 

Berkeley Sub-Area, the first encountered groundwater is frequently semi-confined, particularly 

in West Berkeley. 

Throughout most of the Alameda County portion of the East Bay Plain, from Hayward north to 

Albany, water level contours show that the general direction of groundwater flow is from east to 

west or from the Hayward Fault to the San Francisco Bay.  Groundwater flow direction generally 

correlates to topography.  Flow direction and velocity are also influenced by buried stream 

channels that are typically oriented in an east-west direction.   

1.3 Site Hydrogeology 

Based on boring logs and the USGS4, the Site is underlain Holocene and Pleistocene alluvial fan 

and fluvial sediments consisting of beds and lenses of medium dense to dense, sandy or silty 

clay, and clayey or silty sands and gravels to the total explored depth of 28 feet bgs.   

Groundwater under confined conditions is typically encountered at depths greater than ten to 

twelve feet bgs.  Since groundwater monitoring began at the Site in 1989, depth-to-water 

measurements have ranged from approximately 4.5 to 9.5 feet below ground surface (bgs). 

                                                        
2 East Bay Plain Groundwater Basin Beneficial Use Evaluation Report. California Regional Water Quality Control 
Board – San Francisco Bay Region (SFRWQCB), June 1999) 
3 ibid. 
4 USGS 1997. Quaternary Geology of Alameda County, and parts of Contra Costa, Santa Clara, San Mateo, San 
Francisco, Stanislaus, and San Joaquin Counties, California: a digital database 
By E.J. Helley and R.W. Graymer 
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Groundwater flow direction has been consistently to the southwest at an average gradient of 

approximately 0.03 feet per foot. Current and Historical Groundwater Data are presented in 

Attachment B.  Selected Soil Boring/Well Logs are presented in Attachment C.  

1.4 Sensitive Receptors 
A Sensitive Receptor Survey was performed by Closure Solutions in February 2011 to identify 

the presence of water wells within a ½-mile radius of the Site.  Based on a review of well 

completion reports furnished by the California Department of Water Resources, two wells were 

installed in 1935 approximately 1,590 feet south (cross-gradient) of the Site. The well reports did 

not have identified uses. No other water supply wells were identified within a ½-radius of the 

Site. 

The nearest surface water body identified is an unnamed creek that terminates approximately 

3,400 feet east (up-gradient) of the Site.  Claremont Creek, the nearest down-gradient natural 

drainage is located approximately 1.2 miles west-northwest of the Site.  Claremont Creek flows 

generally east to west near the Site vicinity.  The San Francisco Bay is located approximately 2 

miles west of the Site.  

2.0 SUMMARY OF PREVIOUS INVESTIGATIONS 

Based on available environmental documents prepared by ARC’s current and former consultants, 

Closure Solutions has prepared the following summary of previous environmental corrective 

actions at the Site.  While Closure Solutions does not have reason to believe that the information 

is incorrect, Closure Solutions has not independently verified this information for accuracy.  It 

is our understanding that:  

 In February 1988, a leak was detected in the vapor/vent line of the unleaded system 

during annual tank testing.  In April 1988, a UST Unauthorized Release Report was filed 

with the Alameda County Public Health Service by Brown and Caldwell.  

 In April 1988, Applied Geosystems (AGS) advanced soil borings B-1 through B-4 near 

the USTs.  Total petroleum hydrocarbons as gasoline (TPHg) concentrations in soil 

samples ranged from 48 to 930 milligrams per kilogram (mg/kg).  Groundwater was 

encountered at approximately 10 feet bgs.  One inch of floating product was observed in 

a “grab” groundwater sample collected from boring B-1.  Product sheen was also 

observed in “grab” groundwater samples from borings B-2 and B-4.    

 In June 1988, four gasoline USTs were removed from the Site.  No holes were observed 

in the removed tanks; however, some of the protective asphaltic coating had dissolved 
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around the fill ports of the tanks.  Laboratory analyses of the soil samples collected 

beneath former tank T4 (identified on Plate P-2 in Attachment A) indicated TPHg 

concentrations ranging from 3 mg/kg to 1,097 mg/kg.  The excavation was extended 

north of tank T4; a soil sample (S-12-T4A2) collected after this excavation indicated a 

TPHg concentration of 795 mg/kg.  A soil sample collected beneath the north end of tank 

T1 (S-11-T1A) indicated a TPHg concentration of 399 mg/kg.  Groundwater was 

observed seeping into the northwestern portion of the UST pit at a depth of 

approximately 12 feet.  Observation wells W-1 and W-2 were installed in the former 

UST pit and observation wells W-3 and W-4 were installed in the new UST pit.  

Subjective analyses of the water from these wells indicated the presence of sheen in wells 

W-1 and W-2 in the former UST pit.  

 In December 1988, AGS collected a groundwater sample from well W-4 and analyzed 

for TPHg and the volatile gasoline constituents benzene, toluene, ethylbenzene, and total 

xylenes (BTEX).  No detectable concentrations of TPHg or BTEX were reported (AGS, 

January 5, 1989).  

 In July 1989, AGS installed groundwater monitor wells MW-1 through MW-4.  Well 

MW-3 was installed offsite on the west side of Irwin Court. Eight of the nine soil 

samples collected from the monitor well borings had reported non-detect concentrations 

of gasoline constituents.  A TPHg concentration of 60 mg/kg was reported for the sample 

obtained from a depth of 8.5 feet in the MW-1 boring.  

 In April 1991, RESNA performed step-drawdown and constant discharge tests using tank 

backfill well W-2.  Using the test results, the hydraulic conductivity of the aquifer outside 

of the backfill material was calculated at approximately 0.37 feet per day.  

 In April 1992, RESNA advanced offsite soil borings B-5 and B-6 and converted the 

borings into wells MW-5 and MW-6, southwest and west of the Site.  No TPHg or BTEX 

were reported in the soil samples collected from the borings.         

 Between October and December 1993, RESNA oversaw installation of a groundwater 

extraction (GWE) remediation system at the Site.  System operation commenced on 

December 21, 1993.  Water was extracted from well W-2 and treated using liquid-phase 

activated carbon before being discharged to the sanitary sewer.  The system was shut 

down on October 13, 1995 following verbal approval from the ACEH.  A total of 93,989 

gallons of water were reportedly extracted during system operation and an estimated 2.61 

pounds of TPHg were removed from groundwater.   
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 In September 1995, dispensers and associated underground product lines were removed 

from the Site.  Pacific Environmental Group (PEG), Inc. collected soil samples beneath 

both the dispenser islands and product lines.  Total purgeable petroleum hydrocarbons as 

gasoline (TPPHg) were reported for soil samples collected from beneath the product lines 

at concentrations ranging between 1.9 mg/kg and 65 mg/kg; benzene was detected in soil 

sample TR-A-13 at 0.30 mg/kg.  Beneath the product dispensers, TPPHg was detected at 

concentrations ranging between 19 mg/kg and 140 mg/kg; benzene was detected in two 

soil samples at 2.1 mg/kg (TR-A-14) and 0.0089 mg/kg (TR-A-15).   

 In November 1995, PEG installed oxygen releasing compound (ORC) socks in well 

MW-3 to enhance bioremediation.  In September 1998, Pinnacle Environmental 

Solutions installed ORC socks in well MW-4.  The bioremediation enhancement program 

was terminated during the Second Quarter of 2000.  

 In November 2008, Stratus Environmental, Inc. (Stratus) conducted an onsite soil 

investigation in order to characterize residual hydrocarbon contamination within soils at 

the former UST area.  Soil borings B-11 and B-12 were advanced in the vicinity of 

historical soil samples S-12-T4A1 and S-12-T4A2, respectively.  Soil samples collected 

from 15 feet (B-11) and 15.5 feet (B-12) were analyzed for GRO, BTEX, methyl tertiary 

butyl ether (MTBE), ethyl tertiary butyl ether (ETBE), tertiary amyl methyl ether 

(TAME), di-isopropyl ether (DIPE), 1,2-dichloroethane (1,2-DCA), 1,2-dibromoethane 

(EDB), tertiary butyl alcohol (TBA), and ethanol.  All analytes were non-detect with the 

exception of trace concentrations of MTBE (0.0072 mg/kg and 0.014 mg/kg) at 15 feet 

bgs and TBA (0.011 mg/kg) at 15.5 feet bgs.  The boring locations are depicted on 

Drawing 2 in Attachment D.   

 In December 2008, Stratus collected compliance soil samples during dispenser and 

product piping upgrades.  Soil samples were collected beneath the fuel dispensers and 

short pipeline stubs into the main product lines, which were not removed/replaced.  

Based on initial soil sample analytical results, limited excavation was attempted to 

remove soil from sampling locations D4-2.5’ and PL3-3’ due to their elevated 

hydrocarbon concentrations.  Additional soil samples (D-4 5’ and PL-3 5’) were 

collected on December 9, 2008 from approximately 5 feet bgs in an attempt to delineate 

the vertical extent of contamination at the two previous locations with elevated 

hydrocarbon concentrations.  Additional soil sample PL-3 5’ contained lower 

hydrocarbon concentrations than the original sample, while sample D-4 5’ contained 

higher hydrocarbons concentrations than the original sample.  Maximum GRO and 
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benzene concentrations reported in the soil samples were 6,500 mg/kg and 19 mg/kg, 

respectively.  A total of approximately 84 cubic yards of soil was transported by Belshire 

Environmental Services to the Forward Incorporated Allied Waste Services disposal 

facility in Manteca California. 

 In September 2009, Stratus oversaw advancement of four direct-push borings (B-13, 

B-14, B-14A, and B-15) in the vicinity of the south end of the eastern pump island.  The 

borings were advanced near the December 2008 pipeline and dispenser samples PL-3 and 

D-4, to a maximum depth of 18 feet bgs; soil samples for laboratory analyses were 

obtained from 4.5 feet, 6.5 feet, and 8.5 feet bgs from each boring.  Soil samples from 

B-13 and B-15 contained GRO up to 1,800 mg/kg, benzene up to 8.2 mg/kg, and MTBE 

up to 0.024 mg/kg.  Soil samples from boring B-14 to the south of the pump island 

contained GRO up to 390 mg/kg, benzene up to 0.56 mg/kg, and MTBE up to 0.025 

mg/kg.  A “grab” groundwater sample collected from boring B-15 contained 19,000 

micrograms per liter (ug/L) of GRO, 3,700 ug/L of benzene, and 250 ug/L of MTBE5.    

 In November 2010, BAI advanced four soil borings (B-16 through B-19) and converted 

three borings (B-16 through B-18) to groundwater monitor wells (MW-7, MW-8, and 

MW-9).   

Groundwater monitoring has been conducted at the Site since July 1989.  Current and 

historical groundwater monitoring results, including intrinsic bioremediation data, are 

presented in Attachment B.  Selected soil boring/well logs are presented in Attachment C and 

historical soil sample results are presented in Attachment D.  Geologic Cross-Sections are 

presented as Attachment E and GWE system performance data is presented as Attachment F.    

3.0 ENVIRONMENTAL CONDITIONS 

3.1 Extent of Soil Impact  
Elevated concentrations of gasoline hydrocarbons have been encountered in soil samples beneath 

the former UST complex located in the southwestern portion of the Site and beneath the 

dispenser island and product piping located in the eastern portion of the Site.  The southwest 

source area was over-excavated in 1988 to remove affected soil near tank T4.  Post-excavation 

soil samples indicate the absence of any remaining residual gasoline saturation to about 12 feet 

                                                        
5 Because the sample was “grabbed” from the highly disturbed, suspended-sediment-rich environment, it should not 
be relied upon as a quantitative indicator of ambient groundwater quality. At best, such a “grab” sample should be 
used to provide evidence of the absence of constituents (either dissolved or adsorbed to suspended sediments) or a 
qualitative indicator that constituents are present in the sample, although not necessarily dissolved in ambient 
groundwater.    
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bgs.  The dispenser island source area has been assessed and characterized by four soil borings 

(B13, B14, B15, and B19) and three monitor wells (MW- 7, MW-8, and MW-9).   Based on soil 

sample analytical data and the distance between the pump islands and select borings, the release 

appears to have significantly impacted soil to a depth of about ten feet bgs within a 25 foot 

radius. Soil samples collected below ten feet bgs indicate the source attenuates to low to non-

detect concentrations for all constituents by 15 feet bgs.  

3.2 Extent of Groundwater Impact 
Dissolved-phase gasoline constituents remain in groundwater at the Site.  Elevated 

concentrations of GRO and BTEX are reported in groundwater samples obtained from well 

MW-4 at the T-4 UST source area and low to non-detect for groundwater samples from the 

dispenser island source area monitor wells MW-2, MW-7, MW-8, and MW-9. The high 

concentrations of gasoline constituents detected in groundwater samples from well MW-4 

appear to be a consequence of the confined groundwater conditions at the Site and the well’s 

construction.  With the well’s screen extending into the zone of contaminated soil at about 

eight to ten feet bgs, the deeper groundwater under confined conditions is permitted to rise 

within the well casing and come into contact with affected soil, thus the groundwater 

analytical data for well MW-4 appear to be positively skewed and over state actual 

groundwater impacts.   

The dissolved MTBE plume is adequately delineated in the down-gradient direction with the 

highest concentrations typically observed in well MW-1 in the northwest portion of the Site 

and in recently installed well MW-9 in the southeast (down-gradient/cross-gradient) portion 

of the Site.  Declining MTBE concentrations in source area well MW-4 versus stable 

concentrations in MW-1 suggests a possible up-gradient source.  Over the past four quarters, 

the highest MTBE concentration at the Site was 390 ug/L in well MW-9 (12/16/2010).  

MTBE is also typically detected in down-gradient wells MW-3 and MW-6 at very low 

concentrations and has not been detected in the furthest down-gradient well MW-5 since 

2002.  Although the data suggest a source apart from the two already discussed, i.e. 

up-gradient of monitor well MW-1, the data indicate that the plume is stable and 

concentrations are declining. 

Current and historical groundwater monitoring results, including intrinsic bioremediation 

data, are presented in Attachment B.   
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4.0 EXPOSURE PATHWAY EVALUATION 

Closure Solutions has prepared the following table to outline the potential human health 

exposure pathways, and evaluate whether such pathways are complete or significant.  

Potential Exposure 

Medium 

Potential Exposure 

Pathway 
Pathway Evaluation 

Water 
Ingestion Pathway Incomplete: Impacted groundwater not 

reasonably expected to affect existing drinking 

water wells or surface waters. Dermal Contact 

Subsurface Soil 
Ingestion Pathway Incomplete: Site is currently paved and 

current land use is not expected to change in 

foreseeable future. Dermal Contact 

Soil Vapor 
Intrusion into Indoor 

Air 

Comparatively Insignificant: Potential exposure 

to soil vapor likely insignificant when compared 

with exposure associated with current Site use as 

a retail gasoline service station.  

 

4.1 Groundwater  

The groundwater exposure pathway is considered incomplete.  A recent well survey identified 

two wells with unknown usage located approximately 1,590 feet cross-gradient of the Site.  The 

nearest surface body water is an unnamed creek that terminates approximately 3,400 feet east of 

the Site.   

Dissolved-phase gasoline constituents have been delineated to near or below laboratory detection 

limits.  No fuel hydrocarbon concentrations are detected in monitoring wells that surround the 

source areas onsite.  Although MTBE is typically reported in samples from most of the onsite 

wells, concentrations are relatively low and MTBE has only been detected once (March 2002 at 

3.2 ug/L) in the furthest down-gradient well (MW-5).  It is noted that the release occurred over 

23 years ago, and if the plume has not migrated significantly beyond the extent of the property 

since that time, it is unlikely to do so in the future.  Additionally, a GWE system operated onsite 

from late 1993 to 1995 drawing 93,989 gallons of impacted groundwater and removing an 

estimate 2.61 pounds of hydrocarbon.  The minimal amount of hydrocarbon recovery suggests 

that the confined groundwater was not significantly affected by the release.  Free product has not 
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been observed at the Site since 1988.  The groundwater analytical data indicate that plume of 

dissolved-phase gasoline hydrocarbons and fuel additives are stable and naturally attenuating.  

Given the distance to the closest surface water, the absence of known nearby drinking water 

wells in the vicinity of the Site, and the fact that the plume is stable, dissolved-phase compounds 

are unlikely to threaten public health and safety.  Additionally, based on the East Bay Plains 

Report, it is unlikely that water supply wells will be installed in the vicinity of the Site in the 

foreseeable future.  Lastly, dermal contact with impacted groundwater is also unlikely given the 

depth to groundwater is approximately 7.5 feet bgs and the Site surface is paved. 

4.2 Subsurface Soil 
The subsurface soil exposure pathway is considered incomplete based on soil concentrations, 

Site use, and the presence of asphalt or concrete covering impacted soil.  Additionally, land use 

is not expected to change in the foreseeable future.  All known leaking facilities have been 

removed from the Site and there is no evidence of an ongoing release.  To reduce residual 

impacts, heavily impacted soil was excavated and removed from the Site during the 1988 UST 

replacement activities and 2008 dispenser and piping upgrades.    

4.3 Soil Vapor 
Benzene is the constituent most likely to cause potential health risks to onsite workers at the Site.  

According to the San Francisco Regional Water Quality Control Board Environmental Screening 

Levels (Regional Board ESLs) Table E-1 (Attachment G), the ESL for Vapor Concerns for 

benzene in groundwater is 1,800 ug/L for commercial/industrial land use.   

The recent maximum benzene concentration in groundwater is 2,100 ug/L in well MW-4 (Third 

Quarter 2011).  As explained previously, concentrations of petroleum hydrocarbons reported for 

groundwater samples from this well are positively skewed due to the well’s long screen interval 

that allows groundwater under confined condition to come in contact with residual soil 

contamination. Further, the Regional Board ESLs presume water table conditions.  Because the 

water bearing zone at the Site is under confined conditions and the water quality data for well 

MW-4 are not representative of ambient groundwater it is highly unlikely that existing 

contaminants in Site groundwater pose a vapor intrusion threat.  Closure Solutions considerers 

this pathway to be insignificant when compared with exposure associated with current Site use 

as a retail gasoline service station.   
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5.0 CONTENTIONS AND OBSERVATIONS  

Based on soil and groundwater analytical data from Site investigations, remediation activities 

groundwater monitoring, and other corrective actions performed at the Site, several key 

observations and contentions may be supported.  The observations and contentions are presented 

below, along with the justification supporting each observation or contention. 

Site conditions do not represent a substantial threat to public health, safety or the 

environment.  The release has been stopped and a substantial volume of affected soil to a depth 

of about 12 feet bgs has been excavated. Shallow groundwater under confining conditions at and 

in the vicinity of the Site is not used as a source of drinking water or other beneficial use. The 

source of contamination has been remediated to the extent practicable; minimal benefit will be 

achieved by requiring additional corrective actions.  

Although residual gasoline constituents remain sorbed to fine-grained soil in a localized area and 

will cause the exceedance of Water Quality Objectives in shallow groundwater within the source 

area for a considerable period of time, the plume appears stable and the dissolved-phase 

constituents to be naturally attenuating.  The manner in which Site wells have been constructed 

(typically screened across zones of contaminated soil and into deeper water bearing zones under 

confined conditions) has resulted in a skewed concept of actual impacts.  Based on these facts, 

an understanding of the Site’s hydrology and geology, and the unlikelihood that the shallow 

affected groundwater will be used as a source of drinking water or other beneficial use, Site 

conditions do not represent a threat to public health and safety. 

No practicable benefit will be gained by expending additional money in efforts to extract the 

diminishing mass of residual petroleum hydrocarbons remaining in Site soil and groundwater 

and routinely report on the Site’s status.  Releases at the dispenser islands and the former UST 

source area have impacted soils with low hydraulic conductivities and effective porosities in a 

limited area to a depth of about ten feet bgs. To remove all traces of residual petroleum 

constituents at the Site would require significant effort and cost. If complete removal of 

detectable traces of petroleum constituents becomes the standard for UST corrective actions, the 

statewide technical and economic implications will be enormous.   
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6.0 LIMITATIONS 

This report is based on Site conditions, data, and other information available as of the date of the 

report, and the conclusions and recommendations herein are only applicable to the time frame in 

which the report was prepared.  Background information used to prepare this report including, 

but not limited to, previous field measurements, analytical results, Site plans and other data have 

been furnished to Closure Solutions by ARC and their previous consultants.  Closure Solutions 

has relied on this information as furnished, and is neither responsible for nor has confirmed the 

accuracy of this information. 

If you have any questions regarding this submission, please feel free to contact Mr. Dennis 

Parfitt at (916) 760-7579 (dparfitt@closuresolutions.com) or Ms. Kathleen Waldo at (916) 760-

7025 (kwaldo@closuresolutions.com). 

Sincerely, 
Closure Solutions, Inc. 
 

 
Dennis Parfitt, CEG 
Principal Geologist 
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Historical Groundwater Monitoring Data



Date Monitored P/NP

TOC

TPHg

Ethyl-

Footnote

Water Level

(feet)

DTW Elevation

Toluene Benzene

Total

Xylenes MTBE

Concentrations in µg/L

DO

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

Well ID and

pH

Top of

Screen

(ft bgs)

Bottom of

Screen

(ft bgs)

GRO/

ARCO Service Station #0374, 6407 Telegraph Ave., Oakland, CA

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

--------------152.056.86158.91-- --27.006/20/2000 7.00

--------------151.417.50-- --27.009/28/2000 7.00

--------------151.427.49-- --27.0012/17/2000 7.00

--2,710<0.5<0.5<0.5<0.5<50153.015.90-- --27.003/23/2001 7.00

--------------151.467.45-- --27.006/21/2001 7.00

--------------150.458.46-- --27.009/23/2001 7.00

--------------153.415.50-- --27.0012/31/2001 7.00

--2,000<50<50<50<50<5,000154.204.71-- --27.003/21/2002 7.00

--------------153.375.54-- --27.004/17/2002 7.00

--------------151.147.77-- --27.008/12/2002 7.00

--------------151.267.65-- --27.0012/6/2002 7.00

b--------------153.035.88-- --27.001/29/2003 7.00

1.31,600<100<100<100<100<10,000153.295.62-- 7.127.005/23/2003 7.00

--------------151.067.85-- --27.009/4/2003 7.00

1.71,500<10<10<10<101,600150.748.17P 6.727.0011/20/2003 7.00

f1.0------------157.866.71164.57P --27.0002/02/2004 7.00

1.41,200<25<25<25<25<2,500157.497.08P 6.627.0005/14/2004 7.00

3.8660<5.0<5.0<5.0<5.0580156.458.12P 6.727.0009/02/2004 7.00

6.0580<10<10<10<101,700157.197.38P 6.527.0011/04/2004 7.00

0.71610<10<10<10<10<1,000157.976.60P 6.527.0002/08/2005 7.00

e3.126205.5<5.0<5.0<5.0540157.736.84P 6.627.0005/09/2005 7.00

0.83904.0<2.5<2.5<2.5540157.217.36P 6.627.0008/11/2005 7.00

e2.6340<2.5<2.5<2.5<2.5350156.558.02P 6.727.0011/18/2005 7.00

e1.6340<2.5<2.5<2.5<2.5350158.136.44P 6.727.0002/16/2006 7.00

4.73420<2.5<2.5<2.5<2.5270157.706.87P 6.427.005/30/2006 7.00

0.65180<5.0<5.0<5.0<5.095156.827.75P 6.927.008/24/2006 7.00

1.65220<5.0<5.0<5.0<5.0120156.298.28P 7.0727.0011/1/2006 7.00

e1.88190<5.0<5.0<5.0<5.0120157.177.40NP 7.4527.002/7/2007 7.00
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1.21420<5.0<5.0<5.0<5.0<500158.076.50164.57P 6.9427.005/8/2007 7.00

e1.16110<0.50<0.50<0.50<0.5082156.408.17NP 7.0027.008/8/2007 7.00

1.92210<2.5<2.5<2.5<2.5170156.568.01NP 6.4927.0011/14/2007 7.00

2.57250<0.50<0.50<0.50<0.50<50158.576.00P 6.6527.002/22/2008 7.00

2.28380<5.0<5.0<5.0<5.0<50156.997.58NP 6.8127.005/24/2008 7.00

2.16170<2.5<2.5<2.5<2.5<50155.978.60NP 6.9827.008/21/2008 7.00

2.1230<0.50<0.50<0.50<0.50<50155.698.88NP 7.2727.0011/19/2008 7.00

2.19240<2.5<2.5<2.5<2.578158.176.40P 6.0327.002/23/2009 7.00

1.75200<0.50<0.50<0.50<0.5053157.906.67P 6.6927.005/14/2009 7.00

i (GRO)2.14170<2.0<2.0<2.0<2.0150156.328.25NP 6.2527.008/20/2009 7.00

0.92170<0.50<0.50<0.50<0.50<50158.506.07P 6.6627.002/19/2010 7.00

3.86230<2.5<2.5<2.5<2.5<50156.997.58NP 7.127.008/10/2010 7.00

j1.20140<2.0<2.0<2.0<2.0<50157.816.64164.45P 6.8627.0012/16/2010 7.00

1.18170<2.5<2.5<2.5<2.5<50157.357.10NP 6.727.002/14/2011 7.00

--------------158.076.38-- --27.005/20/2011 7.00

2.54130<2.5<2.5<2.5<2.5<50157.217.24NP 6.927.008/15/2011 7.00

MW-2

--------------150.257.67157.92-- --27.006/20/2000 7.00

--------------149.418.51-- --27.009/28/2000 7.00

--------------149.788.14-- --27.0012/17/2000 7.00

--<2.5<0.5<0.5<0.5<0.5<50150.717.21-- --27.003/23/2001 7.00

--------------149.937.99-- --27.006/21/2001 7.00

--------------149.408.52-- --27.009/23/2001 7.00

--------------151.916.01-- --27.0012/31/2001 7.00

--45<0.5<0.5<0.5<0.5<50151.975.95-- --27.003/21/2002 7.00

--------------151.476.45-- --27.004/17/2002 7.00

--------------149.848.08-- --27.008/12/2002 7.00

--------------149.638.29-- --27.0012/6/2002 7.00
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b--------------150.707.22157.92-- --27.001/29/2003 7.00

1.455<0.50<0.50<0.50<0.50<50151.076.85-- 7.227.005/23/2003 7.00

--------------149.987.94-- --27.009/4/2003 7.00

--------------149.878.05-- --27.0011/20/2003 7.00

f1.137<0.50<0.50<0.50<0.5074156.467.00163.46P 8.927.0002/02/2004 7.00

--------------155.497.97-- --27.0005/14/2004 7.00

2.767<2.5<2.5<2.5<2.5<250155.278.19P 6.927.0009/02/2004 7.00

--------------155.927.54-- --27.0011/04/2004 7.00

0.8630<0.50<0.50<0.50<0.50<50156.746.72P 6.727.0002/08/2005 7.00

--------------156.307.16-- --27.0005/09/2005 7.00

1.035<0.50<0.50<0.50<0.50<50155.617.85P 6.627.0008/11/2005 7.00

--------------155.238.23-- --27.0011/18/2005 7.00

1.339<0.50<0.50<0.50<0.50<50156.646.82P 7.027.0002/16/2006 7.00

--------------156.237.23-- --27.005/30/2006 7.00

0.9025<0.50<0.50<0.50<0.5060155.468.00P 6.827.008/24/2006 7.00

--------------155.088.38-- --27.0011/1/2006 7.00

0.947.2<0.50<0.50<0.500.50<50155.587.88NP 7.3927.002/7/2007 7.00

--------------156.187.28-- --27.005/8/2007 7.00

0.947.2<0.50<0.50<0.503.288155.088.38NP 7.7527.008/8/2007 7.00

--------------155.368.10-- --27.0011/14/2007 7.00

2.1824<0.50<0.50<0.50<0.50<50156.716.75P 7.0227.002/22/2008 7.00

--------------155.487.98-- --27.005/24/2008 7.00

2.204.9<0.50<0.50<0.502.6<50154.888.58NP 7.1127.008/21/2008 7.00

--------------154.808.66-- --27.0011/19/2008 7.00

2.2524<0.50<0.50<0.501.074156.796.67P 6.1627.002/23/2009 7.00

--------------156.447.02-- --27.005/14/2009 7.00

2.198.4<0.50<0.50<0.502.482155.058.41NP 6.3727.008/20/2009 7.00

0.8122<0.50<0.50<0.50<0.50<50156.107.36NP 6.9027.002/19/2010 7.00
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2.4023<0.50<0.50<0.50<0.50<50155.777.69163.46NP 7.6727.008/10/2010 7.00

j0.6917<0.50<0.50<0.50<0.50<50156.377.12163.49P 7.0627.0012/16/2010 7.00

0.8711<0.50<0.50<0.50<0.50<50156.147.35NP 7.027.002/14/2011 7.00

--------------156.477.02-- --27.005/20/2011 7.00

1.451.7<0.50<0.50<0.50<0.50<50155.877.62NP 7.127.008/15/2011 7.00

MW-3

--<10<1.0<0.5<0.5<0.5<50147.226.42153.64-- --27.006/20/2000 7.00

--------------146.337.31-- --27.009/28/2000 7.00

--<2.5<0.5<0.5<0.5<0.5<50147.196.45-- --27.0012/17/2000 7.00

--------------147.636.01-- --27.003/23/2001 7.00

--2.54.15.4<0.55.5110146.846.80-- --27.006/21/2001 7.00

--------------146.327.32-- --27.009/23/2001 7.00

--4.9<0.5<0.5<0.5<0.5<50149.164.48-- --27.0012/31/2001 7.00

--------------149.284.36-- --27.003/21/2002 7.00

--8.7<0.5<0.5<0.5<0.5<50148.335.31-- --27.004/17/2002 7.00

--------------146.647.00-- --27.008/12/2002 7.00

1.46.2<0.5<0.5<0.5<0.5<50146.327.32-- 6.727.0012/6/2002 7.00

b--------------147.576.07-- --27.001/29/2003 7.00

0.91.6<0.50<0.50<0.50<0.50<50147.196.45-- 7.727.005/23/2003 7.00

c--------------146.716.93-- --27.009/4/2003 7.00

c--------------146.607.04-- --27.0011/20/2003 7.00

f--------------153.295.92159.21-- --27.0002/02/2004 7.00

--------------151.697.52-- --27.0005/14/2004 7.00

9.36.5<0.50<0.50<0.50<0.50<50152.027.19P 8.927.0009/02/2004 7.00

--------------152.816.40-- --27.0011/04/2004 7.00

--------------153.206.01-- --27.0002/08/2005 7.00

--------------152.476.74-- --27.0005/09/2005 7.00

1.911<0.50<0.50<0.50<0.50<50152.446.77P 6.527.0008/11/2005 7.00
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--------------151.387.83159.21-- --27.0011/18/2005 7.00

--------------151.957.26-- --27.0002/16/2006 7.00

--------------153.395.82-- --27.005/30/2006 7.00

1.157.6<0.50<0.50<0.50<0.50<50152.217.00P 6.427.008/24/2006 7.00

--------------151.717.50-- --27.0011/1/2006 7.00

--------------152.316.90-- --27.002/7/2007 7.00

--------------153.265.95-- --27.005/8/2007 7.00

1.211.2<0.50<0.50<0.50<0.50<50151.747.47NP 6.9327.008/8/2007 7.00

--------------152.167.05-- --27.0011/14/2007 7.00

--------------153.715.50-- --27.002/22/2008 7.00

--------------152.187.03-- --27.005/24/2008 7.00

2.113.1<0.50<0.50<0.50<0.50<50151.417.80NP 6.8427.008/21/2008 7.00

--------------151.527.69-- --27.0011/19/2008 7.00

--------------151.937.28-- --27.002/23/2009 7.00

--------------153.046.17-- --27.005/14/2009 7.00

2.052.2<0.50<0.50<0.50<0.50<50151.837.38NP 7.0127.008/20/2009 7.00

--------------153.905.31-- --27.002/19/2010 7.00

1.271.6<0.50<0.50<0.50<0.50<50152.097.12NP 7.3327.008/10/2010 7.00

j--------------153.565.65-- --27.0012/16/2010 7.00

--------------153.016.20-- --27.002/14/2011 7.00

--------------153.445.77-- --27.005/20/2011 7.00

1.041.2<0.50<0.50<0.50<0.50<50152.806.41P 7.027.008/15/2011 7.00

MW-4

c--<2501,7001,0004405,10020,000149.037.50156.53-- --27.006/20/2000 7.00

--------------148.338.20-- --27.009/28/2000 7.00

--<10024927.2<201,2404,320148.428.11-- --27.0012/17/2000 7.00

--------------149.846.69-- --27.003/23/2001 7.00

--13016019164702,800148.528.01-- --27.006/21/2001 7.00
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--------------147.628.91156.53-- --27.009/23/2001 7.00

--1602101601001,5004,600152.114.42-- --27.0012/31/2001 7.00

--------------151.554.98-- --27.003/21/2002 7.00

--<2504502901102,2007,100150.306.23-- --27.004/17/2002 7.00

--------------148.298.24-- --27.008/12/2002 7.00

a1.14329206.84101,500148.118.42-- 6.727.0012/6/2002 7.00

b--------------149.337.20-- --27.001/29/2003 7.00

1.4<50260210891,300<5,000149.357.18-- 6.927.005/23/2003 7.00

c--------------148.388.15-- --27.009/4/2003 7.00

c--------------147.808.73-- --27.0011/20/2003 7.00

c, f, g1.429382921280980157.006.25163.25P 10.627.0002/02/2004 7.00

g--------------154.878.38-- --27.0005/14/2004 7.00

g2.428145.5<1.011260154.898.36P 7.427.0009/02/2004 7.00

c, g--------------155.547.71-- --27.0011/04/2004 7.00

g0.65459204803201,7007,500156.986.27P 6.527.0002/08/2005 7.00

g--------------157.355.90-- --27.0005/09/2005 7.00

g0.632110160411,1003,100155.297.96P 6.527.0008/11/2005 7.00

g--------------154.688.57-- --27.0011/18/2005 7.00

g0.5354206001301,8009,400156.976.28P 6.827.0002/16/2006 7.00

g--------------155.457.02162.47-- --27.005/30/2006 7.00

1.003970110211,4003,600154.218.26P 6.827.008/24/2006 7.00

--------------153.808.67-- --27.0011/1/2006 7.00

0.9567110170175703,100154.458.02NP 7.0727.002/7/2007 7.00

--------------155.447.03-- --27.005/8/2007 7.00

0.93725767226302,900153.878.60NP 6.7927.008/8/2007 7.00

--------------153.948.53-- --27.0011/14/2007 7.00

2.317092180398803,900156.226.25P 6.8727.002/22/2008 7.00

d-------------------- --27.005/24/2008 7.00
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2.265313085261,1003,700153.518.96162.47NP 6.8027.008/21/2008 7.00

--------------153.279.20-- --27.0011/19/2008 7.00

2.213919239.12203,000156.126.35P 6.5127.002/23/2009 7.00

--------------155.477.00-- --27.005/14/2009 7.00

2.1723100110351,1005,700154.428.05NP 6.8127.008/20/2009 7.00

i0.81<5.03902301201,20012,000156.765.71P 6.7027.002/19/2010 7.00

3.81<204004001201,5009,700154.887.59NP 6.827.008/10/2010 7.00

j0.49<25210270821,80015,000155.656.83162.48P 6.8127.0012/16/2010 7.00

0.8013112.7<0.50<0.50260155.157.33NP 7.1027.002/14/2011 7.00

--------------155.596.89-- --27.005/20/2011 7.00

l1.02<12210250862,1008,600154.897.59P 7.027.008/15/2011 7.00

MW-5

--<10<1.0<0.5<0.5<0.5<50143.497.84151.33-- --23.006/20/2000 10.00

--<2.5<0.5<0.5<0.5<0.5<50142.968.37-- --23.009/28/2000 10.00

--<2.5<0.5<0.5<0.5<0.5<50142.978.36-- --23.0012/17/2000 10.00

--<2.5<0.5<0.5<0.5<0.5<50143.787.55-- --23.003/23/2001 10.00

--<2.5<0.5<0.5<0.5<0.5<50143.138.20-- --23.006/21/2001 10.00

--<2.5<0.5<0.5<0.5<0.5<50142.658.68-- --23.009/23/2001 10.00

--<2.5<0.5<0.5<0.5<0.5<50143.767.57-- --23.0012/31/2001 10.00

--3.2<0.5<0.5<0.5<0.5<50145.216.12-- --23.003/21/2002 10.00

--<2.5<0.5<0.5<0.5<0.5<50144.726.61-- --23.004/17/2002 10.00

4.1<2.5<0.5<0.5<0.5<0.5<50143.198.14-- 7.623.008/12/2002 10.00

1.1<2.5<0.5<0.5<0.5<0.5<50142.688.65-- 6.823.0012/6/2002 10.00

b1<0.50<0.5<0.5<0.5<0.5<50144.117.22-- 6.623.001/29/2003 10.00

1.1<0.50<0.50<0.50<0.50<0.50<50144.027.31-- 6.623.005/23/2003 10.00

3.2<0.50<0.50<0.50<0.50<0.50<50141.839.50-- 6.723.009/4/2003 10.00

--------------143.028.31-- --23.0011/20/2003 10.00

c, f, h--------------144.416.92-- --23.0002/02/2004 10.00
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h--------------142.778.56151.33-- --23.0005/14/2004 10.00

h3.5<0.50<0.50<0.50<0.50<0.50<50142.548.79P 6.823.0009/02/2004 10.00

c, h--------------143.008.33-- --23.0011/04/2004 10.00

h--------------144.057.28-- --23.0002/08/2005 10.00

h--------------143.148.19-- --23.0005/09/2005 10.00

h1.2<0.50<0.50<0.50<0.50<0.50<50142.948.39P 6.623.0008/11/2005 10.00

h--------------140.0811.25-- --23.0011/18/2005 10.00

h--------------142.119.22-- --23.0002/16/2006 10.00

h--------------143.817.52-- --23.005/30/2006 10.00

2.60<0.50<0.50<0.50<0.50<0.50<50143.387.95P 6.623.008/24/2006 10.00

--------------143.018.32-- --23.0011/1/2006 10.00

--------------143.088.25-- --23.002/7/2007 10.00

--------------143.737.60-- --23.005/8/2007 10.00

3.26<0.50<0.50<0.50<0.50<0.50<50143.218.12P 7.3123.008/8/2007 10.00

--------------142.239.10-- --23.0011/14/2007 10.00

--------------143.857.48-- --23.002/22/2008 10.00

--------------143.218.12-- --23.005/24/2008 10.00

2.14<0.50<0.50<0.50<0.50<0.50<50142.688.65P 6.5423.008/21/2008 10.00

--------------139.4711.86-- --23.0011/19/2008 10.00

--------------141.1310.20-- --23.002/23/2009 10.00

--------------141.709.63-- --23.005/14/2009 10.00

2.01<0.50<0.50<0.50<0.50<0.50<50142.818.52P 6.4723.008/20/2009 10.00

d-------------------- --23.002/19/2010 10.00

1.15<0.50<0.50<0.50<0.50<0.50<50143.288.05P 7.123.008/10/2010 10.00

j--------------148.808.10156.90-- --23.0012/16/2010 10.00

d-------------------- --23.002/14/2011 10.00

d-------------------- --23.005/20/2011 10.00

2.46<0.50<0.50<0.50<0.50<0.50<50148.997.91P 7.423.008/15/2011 10.00
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Date Monitored P/NP

TOC

TPHg

Ethyl-

Footnote

Water Level

(feet)

DTW Elevation

Toluene Benzene

Total

Xylenes MTBE

Concentrations in µg/L

DO

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

Well ID and

pH

Top of

Screen

(ft bgs)

Bottom of

Screen

(ft bgs)

GRO/

ARCO Service Station #0374, 6407 Telegraph Ave., Oakland, CA

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

100

210

1.0

46

40

130

30

43

20

100

5.0

1,800

ESL - DW

ESL - NDW

MW-6

--------------149.054.79153.84-- --15.006/20/2000 5.00

--------------148.455.39-- --15.009/28/2000 5.00

--------------149.134.71-- --15.0012/17/2000 5.00

--<2.5<0.5<0.5<0.5<0.5<50149.154.69-- --15.003/23/2001 5.00

--------------148.625.22-- --15.006/21/2001 5.00

--------------148.445.40-- --15.009/23/2001 5.00

--------------149.893.95-- --15.0012/31/2001 5.00

--5.2<0.5<0.5<0.5<0.5<50150.902.94-- --15.003/21/2002 5.00

--------------148.735.11-- --15.004/17/2002 5.00

--------------148.615.23-- --15.008/12/2002 5.00

--------------148.555.29-- --15.0012/6/2002 5.00

b--------------149.054.79-- --15.001/29/2003 5.00

19.4<0.50<0.50<0.50<0.50<50149.534.31-- 6.715.005/23/2003 5.00

d-------------------- --15.0009/04/03 5.00

--------------147.536.31-- --15.0011/20/2003 5.00

f--------------154.634.78159.41-- --15.0002/02/2004 5.00

--------------153.126.29-- --15.0005/14/2004 5.00

d--------------153.625.79-- --15.0009/02/2004 5.00

d-------------------- --15.0011/04/2004 5.00

--------------154.285.13-- --15.0002/08/2005 5.00

--------------154.894.52-- --15.0005/09/2005 5.00

2.17.9<0.50<0.50<0.50<0.50<50154.395.02P 6.615.0008/11/2005 5.00

--------------153.106.31-- --15.0011/18/2005 5.00

--------------155.174.24-- --15.0002/16/2006 5.00

--------------154.964.45-- --15.005/30/2006 5.00

3.412<0.50<0.50<0.50<0.50<50154.235.18P 6.815.008/24/2006 5.00

--------------153.366.05-- --15.0011/1/2006 5.00

--------------154.415.00-- --15.002/7/2007 5.00
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Date Monitored P/NP

TOC

TPHg

Ethyl-

Footnote

Water Level

(feet)

DTW Elevation

Toluene Benzene

Total

Xylenes MTBE

Concentrations in µg/L

DO

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

Well ID and

pH

Top of

Screen

(ft bgs)

Bottom of

Screen

(ft bgs)

GRO/

ARCO Service Station #0374, 6407 Telegraph Ave., Oakland, CA

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

100

210

1.0

46

40

130

30

43

20

100

5.0

1,800

ESL - DW

ESL - NDW

MW-6 Cont.

--------------155.114.30159.41-- --15.005/8/2007 5.00

2.940.57<0.50<0.50<0.50<0.50<50153.905.51NP 6.8715.008/8/2007 5.00

--------------154.035.38-- --15.0011/14/2007 5.00

--------------154.714.70-- --15.002/22/2008 5.00

--------------154.165.25-- --15.005/24/2008 5.00

1.991.9<0.50<0.50<0.50<0.50<50153.276.14NP 7.1315.008/21/2008 5.00

--------------153.475.94-- --15.0011/19/2008 5.00

--------------154.415.00-- --15.002/23/2009 5.00

--------------154.814.60-- --15.005/14/2009 5.00

1.982.0<0.50<0.50<0.50<0.50<50153.765.65NP 6.8115.008/20/2009 5.00

--------------152.137.28-- --15.002/19/2010 5.00

1.994.3<0.50<0.50<0.50<0.50<50154.395.02NP 6.9315.008/10/2010 5.00

j--------------154.914.50-- --15.0012/16/2010 5.00

--------------154.614.80-- --15.002/14/2011 5.00

--------------155.124.29-- --15.005/20/2011 5.00

1.552.2<0.50<0.50<0.50<0.50<50154.894.52P 7.115.008/15/2011 5.00

MW-7

j--623215<0.50<0.50700158.286.52164.80P 7.0820.0012/16/2010 5.00

1.02<20210260981,7007,100158.036.77NP 6.820.002/14/2011 5.00

l (GRO)1.664.62537<0.50<0.50570158.965.84NP 6.720.005/20/2011 5.00

0.58146.749<1.0<1.0420157.846.96P 6.920.008/15/2011 5.00

MW-8

j0.46150214.1<0.5043520157.296.85164.14P 7.1220.0012/16/2010 5.00

1.07110<2.0<2.0<2.0<2.0<50156.847.30NP 6.720.002/14/2011 5.00

1.3588<2.0<2.0<2.0<2.0<50157.266.88NP 6.520.005/20/2011 5.00

0.5157<1.09.7<1.05.2<50158.146.00P 6.720.008/15/2011 5.00
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Date Monitored P/NP

TOC

TPHg

Ethyl-

Footnote

Water Level

(feet)

DTW Elevation

Toluene Benzene

Total

Xylenes MTBE

Concentrations in µg/L

DO

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

Well ID and

pH

Top of

Screen

(ft bgs)

Bottom of

Screen

(ft bgs)

GRO/

ARCO Service Station #0374, 6407 Telegraph Ave., Oakland, CA

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

100

210

1.0

46

40

130

30

43

20

100

5.0

1,800

ESL - DW

ESL - NDW

MW-9

j0.573903811<0.5018330157.146.63163.77P 6.9720.0012/16/2010 5.00

0.98270<4.0<4.0<4.0<4.0<50156.926.85NP 6.920.002/14/2011 5.00

l (GRO)1.64280<4.0<4.0<4.0<4.066157.386.39NP 6.720.005/20/2011 5.00

0.88120<2.0<2.0<2.0<2.0<50156.687.09NP 7.120.008/15/2011 5.00
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Symbols & Abbreviations:
-- = Not analyzed/applicable/measured/available
< = Not detected at or above laboratory reporting limit
DO = Dissolved oxygen
DTW = Depth to water in ft below TOC
ft bgs = Feet below ground surface
GRO = Gasoline range organics
GWE = Groundwater elevation measured in ft
mg/L = Milligrams per liter
MTBE = Methyl tert-butyl ether
NP = Well was not purged prior to sampling
P = Well was purged prior to sampling
TOC = Top of casing measured in ft
TPH-g = Total petroleum hydrocarbons as gasoline
µg/L = Micrograms per liter
BTEX = Benzene, toluene, ethylbenzene and xylenes

ESL - DW = Environmental Screning Levels (ESLs), shallow soils (<3 meters bgs), groundwater is a current or potential source of drinking water, for residential land use.  Ref. California Regional Water 
Quality Control Board, San Francisco Bay Region (CRWQCB-SFBR), Screening for Environmental Concerns at Sites with Contaminated Soil & Groundwater, Interim Final-November 2007 (Revised May 
2008).

ESL - NDW = Environmental Screning Levels (ESLs), shallow soils (<3 meters bgs), groundwater is NOT a current or potential source of drinking water, for residential land use.  Ref. California Regional Water 
Quality Control Board, San Francisco Bay Region (CRWQCB-SFBR), Screening for Environmental Concerns at Sites with Contaminated Soil & Groundwater, Interim Final-November 2007 (Revised May 
2008).

NE = ESL not established

Footnotes:
a = Chromatogram pattern:  Gasoline C6-C10 for GRO/TPH-g
b = Beginning this quarter, groundwater samples were analyzed by EPA method 8260B for TPH-g, BTEX, and fuel oxygenates
c = Wells gauged with ORC sock in well
d = Well inaccessible
e = The hydrocarbon result for GRO was partly due to individual peaks in the quantitative range
f = Well resurveyed on 1/27/2004 to NAVD88
g = Upon review of survey data (1/27/2004), TOC elevation for MW-4 is actually 162.47 ft.
h = Upon review of survey data (1/27/2004), MW-5 was not surveyed from the TOC.  MW-5 was surveyed from the pavement due to inaccessibility to the TOC.  Therefore, survey data for MW-5 from the TOC 
is unavailable.  Historic data prior to 5/30/2006 (change in consultant) not modified
i = Quantitation of unknown hydrocarbon(s) in sample based on gasoline
j = Surveyed 12/9/2010
k = Grab groundwater sample
l = Quantitated against gasoline

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

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

Values for DO and pH were obtained through field measurements

The DTW's and TOC's for wells MW-5 and MW-6 were taken from Delta Environmental sampling sheets because the well logs were not available

GRO analysis was completed by EPA method 8260B (C4-C12) for samples collected from the time period April 2006 through February 4, 2008.  The analysis for GRO was changed to EPA method 8015B (C6-
C12) for samples collected from the time period February 5, 2008 through the present
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The data within this table collected prior to April 2006 was provided to Broadbent & Associates, Inc. by Atlantic Richfield Company and their previous consultants.  Broadbent & Associates, Inc. has not 
verified the accuracy of this information
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Well ID and

Footnote

Concentrations in µg/L

Ethanol TBA MTBE ETBE TAME 1,2-DCA EDBDIPEDate Monitored

ARCO Service Station #0374, 6407 Telegraph Ave., Oakland, CA

Table 2. Summary of Fuel Additives Analytical Data

ESL - DW

ESL - NDW

NE

NE

12

18,000

5.0

1,800

NE

NE

NE

NE

NE

NE

0.5

200

0.05

150

MW-1

----------2,710----3/23/2001

----------2,000----3/21/2002

----<100<100<1001,600<4,000<20,0005/23/2003

a----<10<10<101,500<400<2,00011/20/2003

<25<25<25<25<251,200<1,000<5,00005/14/2004

<5.0<5.0<5.0<5.0<5.0660<200<1,00009/02/2004

<10<10<10<10<10580<400<2,00011/04/2004

<10<10<10<10<10610<400<2,00002/08/2005

a<5.0<5.0<5.0<5.0<5.0620<200<1,00005/09/2005

a<2.5<2.52.6<2.5<2.5390250<50008/11/2005

a<2.5<2.5<2.5<2.5<2.5340<100<50011/18/2005

<2.5<2.5<2.5<2.5<2.5340<100<1,50002/16/2006

a<2.5<2.5<2.5<2.5<2.5420<100<1,5005/30/2006

<5.0<5.0<5.0<5.0<5.0180<200<3,0008/24/2006

a<5.0<5.0<5.0<5.0<5.0220<200<3,00011/1/2006

<5.0<5.0<5.0<5.0<5.0190<200<3,0002/7/2007

<5.0<5.0<5.0<5.0<5.0420<200<3,0005/8/2007

<0.50<0.50<0.50<0.50<0.50110<20<3008/8/2007

<2.5<2.5<2.5<2.5<2.5210<100<1,50011/14/2007

<0.50<0.501.5<0.50<0.50250<10<3002/22/2008

<5.0<5.0<5.0<5.0<5.0380<100<3,0005/24/2008

<2.5<2.5<2.5<2.5<2.5170<50<1,5008/21/2008

<0.50<0.50<0.50<0.50<0.5030<10<30011/19/2008

<2.5<2.5<2.5<2.5<2.5240<50<1,5002/23/2009

<0.50<0.501.3<0.50<0.50200<10<3005/14/2009

<2.0<2.0<2.0<2.0<2.0170<40<1,2008/20/2009

<0.50<0.501.2<0.50<0.50170<10<3002/19/2010

<2.5<2.5<2.5<2.5<2.5230<50<1,5008/10/2010

<2.0<2.0<2.0<2.0<2.0140<40<1,20012/16/2010
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Well ID and

Footnote

Concentrations in µg/L

Ethanol TBA MTBE ETBE TAME 1,2-DCA EDBDIPEDate Monitored

ARCO Service Station #0374, 6407 Telegraph Ave., Oakland, CA

Table 2. Summary of Fuel Additives Analytical Data

ESL - DW

ESL - NDW

NE

NE

12

18,000

5.0

1,800

NE

NE

NE

NE

NE

NE

0.5

200

0.05

150

MW-1 Cont.

<2.5<2.5<2.5<2.5<2.5170<50<1,5002/14/2011

<2.5<2.5<2.5<2.5<2.5130<50<1,5008/15/2011

MW-2

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

----------45----3/21/2002

----0.53<0.50<0.5055<20<1005/23/2003

<0.50<0.50<0.50<0.50<0.5037<20<10002/02/2004

<2.5<2.5<2.5<2.5<2.567<100<50009/02/2004

<0.50<0.50<0.50<0.50<0.5030<20<10002/08/2005

a<0.50<0.50<0.50<0.50<0.5035<20<10008/11/2005

<0.50<0.50<0.50<0.50<0.5039<20<30002/16/2006

<0.50<0.50<0.50<0.50<0.5025<20<3008/24/2006

<0.50<0.50<0.50<0.50<0.507.2<20<3002/7/2007

<0.50<0.50<0.50<0.50<0.507.2<20<3008/8/2007

<0.50<0.50<0.50<0.50<0.5024<10<3002/22/2008

<0.50<0.50<0.50<0.50<0.504.9<10<3008/21/2008

<0.50<0.50<0.50<0.50<0.5024<10<3002/23/2009

<0.50<0.50<0.50<0.50<0.508.4<10<3008/20/2009

<0.50<0.50<0.50<0.50<0.5022<10<3002/19/2010

<0.50<0.50<0.50<0.50<0.5023<10<3008/10/2010

<0.50<0.50<0.50<0.50<0.5017<10<30012/16/2010

<0.50<0.50<0.50<0.50<0.5011<10<3002/14/2011

<0.50<0.50<0.50<0.50<0.501.7<10<3008/15/2011

MW-3

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

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

----------2.5----6/21/2001

----------4.9----12/31/2001
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Well ID and

Footnote

Concentrations in µg/L

Ethanol TBA MTBE ETBE TAME 1,2-DCA EDBDIPEDate Monitored

ARCO Service Station #0374, 6407 Telegraph Ave., Oakland, CA

Table 2. Summary of Fuel Additives Analytical Data

ESL - DW

ESL - NDW

NE

NE

12

18,000

5.0

1,800

NE

NE

NE

NE

NE

NE

0.5

200

0.05

150

MW-3 Cont.

----------8.7----4/17/2002

----------6.2----12/6/2002

----<0.50<0.50<0.501.6<20<1005/23/2003

<0.50<0.50<0.50<0.50<0.506.5<20<10009/02/2004

a<0.50<0.50<0.50<0.50<0.5011<20<10008/11/2005

<0.50<0.50<0.50<0.50<0.507.6<20<3008/24/2006

<0.50<0.50<0.50<0.50<0.501.2<20<3008/8/2007

<0.50<0.50<0.50<0.50<0.503.1<10<3008/21/2008

<0.50<0.50<0.50<0.50<0.502.2<10<3008/20/2009

<0.50<0.50<0.50<0.50<0.501.6<10<3008/10/2010

<0.50<0.50<0.50<0.50<0.501.2<10<3008/15/2011

MW-4

----------<250----6/20/2000

----------<100----12/17/2000

----------130----6/21/2001

----------160----12/31/2001

----------<250----4/17/2002

----------43----12/6/2002

----<50<50<50<50<2,000<10,0005/23/2003

<2.5<2.52.6<2.5<2.529<100<50002/02/2004

<1.0<1.0<1.0<1.0<1.028<40<20009/02/2004

<25<25<25<25<2545<1,000<5,00002/08/2005

<10<10<10<10<1032<400<2,00008/11/2005

<10<10<10<10<1035<400<6,00002/16/2006

<2.5<2.5<2.5<2.5<2.539<100<1,5008/24/2006

<10<10<10<10<1067<400<6,0002/7/2007

<10<10<10<10<1072<400<6,0008/8/2007

<10<10<10<10<1070<200<6,0002/22/2008

<20<20<20<20<2053<400<12,0008/21/2008
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Well ID and

Footnote

Concentrations in µg/L

Ethanol TBA MTBE ETBE TAME 1,2-DCA EDBDIPEDate Monitored

ARCO Service Station #0374, 6407 Telegraph Ave., Oakland, CA

Table 2. Summary of Fuel Additives Analytical Data

ESL - DW

ESL - NDW

NE

NE

12

18,000

5.0

1,800

NE

NE

NE

NE

NE

NE

0.5

200

0.05

150

MW-4 Cont.

<5.0<5.0<5.0<5.0<5.039<100<3,0002/23/2009

<20<20<20<20<2023<400<12,0008/20/2009

<5.0<5.0<5.0<5.0<5.0<5.0<100<3,0002/19/2010

<20<20<20<20<20<20<400<12,0008/10/2010

<25<25<25<25<25<25<500<15,00012/16/2010

<0.50<0.50<0.50<0.50<0.5013<10<3002/14/2011

<12<12<12<12<12<12<250<7,5008/15/2011

MW-5

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

----------<2.5----9/28/2000

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

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

----------<2.5----6/21/2001

----------<2.5----9/23/2001

----------<2.5----12/31/2001

----------3.2----3/21/2002

----------<2.5----4/17/2002

----------<2.5----8/12/2002

----------<2.5----12/6/2002

----<0.50<0.50<0.50<0.50<20<401/29/2003

----<0.50<0.50<0.50<0.50<20<1005/23/2003

<0.50<0.50<0.50<0.50<0.50<0.50<20<1009/4/2003

<0.50<0.50<0.50<0.50<0.50<0.50<20<10009/02/2004

<0.50<0.50<0.50<0.50<0.50<0.50<20<10008/11/2005

<0.50<0.50<0.50<0.50<0.50<0.50<20<3008/24/2006

<0.50<0.50<0.50<0.50<0.50<0.50<20<3008/8/2007

<0.50<0.50<0.50<0.50<0.50<0.50<10<3008/21/2008

<0.50<0.50<0.50<0.50<0.50<0.50<10<3008/20/2009

<0.50<0.50<0.50<0.50<0.50<0.50<10<3008/10/2010
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Well ID and

Footnote

Concentrations in µg/L

Ethanol TBA MTBE ETBE TAME 1,2-DCA EDBDIPEDate Monitored

ARCO Service Station #0374, 6407 Telegraph Ave., Oakland, CA

Table 2. Summary of Fuel Additives Analytical Data

ESL - DW

ESL - NDW

NE

NE

12

18,000

5.0

1,800

NE

NE

NE

NE

NE

NE

0.5

200

0.05

150

MW-5 Cont.

<0.50<0.50<0.50<0.50<0.50<0.50<10<3008/15/2011

MW-6

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

----------5.2----3/21/2002

----<0.50<0.50<0.509.4<20<1005/23/2003

a<0.50<0.50<0.50<0.50<0.507.9<20<10008/11/2005

<0.50<0.50<0.50<0.50<0.5012<20<3008/24/2006

<0.50<0.50<0.50<0.50<0.500.57<20<3008/8/2007

<0.50<0.50<0.50<0.50<0.501.9<10<3008/21/2008

<0.50<0.50<0.50<0.50<0.502.0<10<3008/20/2009

<0.50<0.50<0.50<0.50<0.504.3<10<3008/10/2010

<0.50<0.50<0.50<0.50<0.502.2<10<3008/15/2011

MW-7

<0.50<0.50<0.50<0.50<0.5062<10<30012/16/2010

<20<20<20<20<20<20<400<1,20002/14/2011

<0.50<0.50<0.50<0.50<0.504.6<10<3005/20/2011

<1.0<1.0<1.0<1.0<1.014<20<6008/15/2011

MW-8

<0.50<0.501.7<0.50<0.50150<10<30012/16/2010

<2.0<2.0<2.0<2.0<2.0110<40<1,2002/14/2011

<2.0<2.0<2.0<2.0<2.088<40<1,2005/20/2011

<1.0<1.0<1.0<1.0<1.057<20<6008/15/2011

MW-9

<0.50<0.504.1<0.50<0.5039040<30012/16/2010

<4.0<4.0<4.0<4.0<4.0270<80<2,4002/14/2011

<4.0<4.0<4.0<4.0<4.0280<80<2,4005/20/2011

<2.0<2.0<2.0<2.0<2.0120<40<1,2008/15/2011
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Symbols & Abbreviations:
-- = Not analyzed/applicable/measured/available
< = Not detected at or above the laboratory reporting limi
1,2-DCA = 1,2-Dichloroethane
DIPE = Di-isopropyl ether
EDB = 1,2-Dibromoethane
ETBE = Ethyl tert-butyl ether
MTBE = Methyl tert-butyl ether
TAME = tert-Amyl methyl ether
TBA = tert-Butyl alcohol
µg/L = Micrograms per Liter

ESL - DW = Environmental Screning Levels (ESLs), shallow soils (<3 meters bgs), groundwater is a current or potential source of drinking water, for residential land use.  Ref. California Regional 
Water Quality Control Board, San Francisco Bay Region (CRWQCB-SFBR), Screening for Environmental Concerns at Sites with Contaminated Soil & Groundwater, Interim Final-November 2007 
(Revised May 2008).

ESL - NDW = Environmental Screning Levels (ESLs), shallow soils (<3 meters bgs), groundwater is NOT a current or potential source of drinking water, for residential land use.  Ref. California 
Regional Water Quality Control Board, San Francisco Bay Region (CRWQCB-SFBR), Screening for Environmental Concerns at Sites with Contaminated Soil & Groundwater, Interim Final-
November 2007 (Revised May 2008).

NE = ESL not established

Footnotes:
a = The continuing calibration verification for ethanol was outside of client contractual limits, however, it was within method acceptance limits.  The data should still be useful for its intended purpose

Notes:
All volatile organic compounds analyzed using EPA Method 8260B

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



















































 

 
 
 
 

 

ATTACHMENT D 
 
 

Historical Soil Analytical Data































Sample Date TPHg

Ethyl-

CommentsToluene Benzene

Total

Xylenes MTBE

Concentrations in (mg/Kg)

Benzene

Boring and

ARCO Service Station #0374, 6407 Telegraph Ave., Oakland, CA

Table 1. Laboratory Soil Analytic Results from On-Site Investigation, November 22 to 24, 2010

GRO/

Ethanol TBASample ID DIPE ETBE TAME 1,2-DCA EDB(feet)

Sample

Depth

ESL - DW

ESL - NDW

83

100

0.044

0.12

2.9

9.3

2.3

2.3

2.3

11

0.023

8.4

NE

NE

0.075

100

NE

NE

NE

NE

NE

NE

0.0045

0.22

0.0033

0.019

B-19

11/23/2010 <0.0010<0.0010<0.0010<0.00102.7B-19-3 <0.10 <0.010 <0.0020 <0.0020 <0.0020 <0.0010 <0.00103 <0.0010

11/23/2010 <0.0010<0.0010<0.0010<0.00102.6B-19-5 <0.10 <0.010 <0.0020 <0.0020 <0.0020 <0.0010 <0.00105 <0.0010

11/23/2010 <0.0010<0.0010<0.00100.0053<0.50B-19-6 <0.10 <0.010 <0.0020 <0.0020 <0.0020 <0.0010 <0.00106 0.0032

11/23/2010 0.0445.50.00650.84190B-19-8 <0.10 <0.010 <0.0020 <0.0020 <0.0020 <0.0010 <0.00108 0.015

11/23/2010 0.00941.40.00160.19250B-19-9.5 <0.10 <0.010 <0.0020 <0.0020 <0.0020 <0.0010 <0.00109.5 0.011

11/23/2010 DF<0.10<0.10<0.10<0.1018B-19-11 <10 <1.0 <0.20 <0.20 <0.20 <0.10 <0.1011 <0.10

11/23/2010 0.00250.026<0.00100.01847B-19-12.5 <0.10 0.013 <0.0020 <0.0020 <0.0020 <0.0010 <0.001012.5 0.0013

11/23/2010 <0.0010<0.0010<0.0010<0.0010<0.50B-19-14 <0.10 <0.010 <0.0020 <0.0020 <0.0020 <0.0010 <0.001014 <0.0010

11/23/2010 <0.0010<0.0010<0.0010<0.0010<0.50B-19-15.5 <0.10 <0.010 <0.0020 <0.0020 <0.0020 <0.0010 <0.001015.5 0.0034

MW-7

11/22/2010 <0.0010<0.0010<0.0010<0.0010<0.50MW-7-3 <0.10 <0.010 <0.0020 <0.0020 <0.0020 <0.0010 <0.00103 <0.0010

11/22/2010 <0.0010<0.0010<0.0010<0.0010<0.50MW-7-5 <0.10 <0.010 <0.0020 <0.0020 <0.0020 <0.0010 <0.00105 0.0017

11/22/2010 <0.0010<0.0010<0.0010<0.0010<0.50MW-7-6 <0.10 <0.010 <0.0020 <0.0020 <0.0020 <0.0010 <0.00106 0.0023

11/24/2010 9.39.2<0.00100.0047650MW-7-8 <0.10 <0.010 <0.0020 <0.0020 <0.0020 <0.0010 <0.00108 <0.0010

11/24/2010 0.00140.0014<0.0010<0.0010<0.50MW-7-9.5 <0.10 <0.010 <0.0020 <0.0020 <0.0020 <0.0010 <0.00109.5 <0.0010

11/24/2010 0.00170.0015<0.0010<0.0010<0.50MW-7-11 <0.10 <0.010 <0.0020 <0.0020 <0.0020 <0.0010 <0.001011 <0.0010

11/24/2010 0.00210.0018<0.0010<0.0010<0.50MW-7-12.5 <0.10 <0.010 <0.0020 <0.0020 <0.0020 <0.0010 <0.001012.5 0.0017

11/24/2010 0.00240.0020<0.0010<0.00101.2MW-7-14 <0.10 <0.010 <0.0020 <0.0020 <0.0020 <0.0010 <0.001014 0.0080

MW-8

11/22/2010 0.0023<0.0010<0.00100.00992.6MW-8-3 <0.10 0.013 <0.0020 <0.0020 <0.0020 <0.0010 <0.00103 0.011

11/22/2010 0.00330.028<0.00100.0571.7MW-8-5 <0.10 0.013 <0.0020 <0.0020 <0.0020 <0.0010 <0.00105 0.0075

11/22/2010 <0.100.75<0.100.233.2MW-8-6 <10 <1.0 <0.20 <0.20 <0.20 <0.10 <0.106 <0.10

11/23/2010 5.08.8<0.102.7510MW-8-8 <10 <1.0 <0.20 <0.20 <0.20 <0.10 <0.108 0.13

11/23/2010 6.712<0.101.2900MW-8-9.5 <10 <1.0 <0.20 <0.20 <0.20 <0.10 <0.109.5 <0.10

11/23/2010 0.11<0.10<0.10<0.101,400MW-8-11 <10 <1.0 <0.20 <0.20 <0.20 <0.10 <0.1011 <0.10

11/23/2010 0.00180.0036<0.00100.00410.93MW-8-12.5 <0.10 <0.010 <0.0020 <0.0020 <0.0020 <0.0010 <0.001012.5 0.0014

11/23/2010 0.00560.011<0.00100.0220.57MW-8-14.5 <0.10 0.011 <0.0020 <0.0020 <0.0020 <0.0010 <0.001014.5 0.036
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Sample Date TPHg

Ethyl-

CommentsToluene Benzene

Total

Xylenes MTBE

Concentrations in (mg/Kg)

Benzene

Boring and

ARCO Service Station #0374, 6407 Telegraph Ave., Oakland, CA

Table 1. Laboratory Soil Analytic Results from On-Site Investigation, November 22 to 24, 2010

GRO/

Ethanol TBASample ID DIPE ETBE TAME 1,2-DCA EDB(feet)

Sample

Depth

ESL - DW

ESL - NDW

83

100

0.044

0.12

2.9

9.3

2.3

2.3

2.3

11

0.023

8.4

NE

NE

0.075

100

NE

NE

NE

NE

NE

NE

0.0045

0.22

0.0033

0.019

MW-9

11/22/2010 0.00280.0012<0.00100.00695.2MW-9-3 <0.10 0.026 <0.0020 <0.0020 0.0030 <0.0010 <0.00103 0.046

11/22/2010 <0.00100.0052<0.00100.00241.4MW-9-5 <0.10 0.037 <0.0020 <0.0020 <0.0020 <0.0010 <0.00105 0.031

11/22/2010 0.00360.060<0.00100.0253.5MW-9-6 <0.10 0.036 <0.0020 <0.0020 <0.0020 <0.0010 <0.00106 0.033

11/23/2010 2816<0.201.2710MW-9-8 <20 <2.0 <0.40 <0.40 <0.40 <0.20 <0.208 <0.20

11/23/2010 DF<0.10<0.10<0.10<0.1054MW-9-11 <10 <1.0 <0.20 <0.20 <0.20 <0.10 <0.1011 <0.10

11/23/2010 0.0014<0.0010<0.0010<0.001046MW-9-12.5 0.12 <0.010 <0.0020 <0.0020 <0.0020 <0.0010 <0.001012.5 <0.0010

11/23/2010 0.00170.0013<0.00100.00129.3MW-9-14 <0.10 <0.010 <0.0020 <0.0020 <0.0020 <0.0010 <0.001014 <0.0010

11/23/2010 <0.0010<0.0010<0.0010<0.0010<0.50MW-9-15.5 <0.10 <0.010 <0.0020 <0.0020 <0.0020 <0.0010 <0.001015.5 0.031

Page 2 of 3



SYMBOLS AND ABBREVIATIONS:

< = Not detected at or above specified laboratory reporting limit
GRO = Gasoline range organics
MTBE = Methyl tert-butyl ether
TBA = tert-Butyl alcohol
MTBE = Methyl tert-butyl ether
DIPE = Di-isopropyl ether
ETBE = Ethyl tert-butyl ether
TAME = tert-Amyl methyl ether
1,2-DCA = 1,2-Dichloroethane
EDB = 1,2-Dibromoethane
mg/kg = Milligrams per Kilogram

DF = Reporting limits elevated due to matrix interference

ESL - DW = Environmental Screning Levels (ESLs), shallow soils (<3 meters bgs), groundwater is a current or potential source of drinking water, for residential land use.  Ref. California Regional Water Quality Control 
Board, San Francisco Bay Region (CRWQCB-SFBR), Screening for Environmental Concerns at Sites with Contaminated Soil  Groundwater, Interim Final-November 2007 (Revised May 2008).

ESL - NDW = Environmental Screning Levels (ESLs), shallow soils (<3 meters bgs), groundwater is NOT a current or potential source of drinking water, for residential land use.  Ref. California Regional Water Quality 
Control Board, San Francisco Bay Region (CRWQCB-SFBR), Screening for Environmental Concerns at Sites with Contaminated Soil  Groundwater, Interim Final-November 2007 (Revised May 2008).

NE = ESL not established

NOTES:

GRO (C6-C12) analyzed using EPA method 8015B.
Concentrations in Italics exceeds ESL-DW
Concentrations in Bold Italics exceeds ESL-NDW
Benzene, toluene, ethylbenzene, total xylenes, MTBE, ethanol and TBA analyzed using EPA method 8260B.
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Table E-1. Groundwater Screening Levels
for Evaluation of Potential Vapor Intrusion Concerns

(volatile chemicals only)

Residential
Land Use

Commercial/Industrial
Land Use

Chemical (μg/L) (μg/L)
Acenaphthene V S 4.2E+03 4.2E+03
Acenaphthylene V S (Use soil gas) (Use soil gas)
Acetone V L 5.3E+07 1.5E+08
Aldrin NV S
Anthracene V S 4.3E+01 4.3E+01
Antimony NV S
Arsenic NV S
Barium NV S
Benzene V L 5.4E+02 1.8E+03
Benzo(a)anthracene NV S
Benzo(b)fluoranthene NV S
Benzo(k)fluoranthene NV S
Benzo(g,h,i)perylene NV S
Benzo(a)pyrene NV S
Beryllium NV S
1,1-Biphenyl V S (Use soil gas) (Use soil gas)
Bis(2-chloroethyl) ether V L 6.5E+01 2.2E+02
Bis(2-chloroisopropyl) ether V L (Use soil gas) (Use soil gas)
Bis(2-ethylhexyl) phthalate NV S
Boron NV S
Bromodichloromethane V L 1.7E+02 5.6E+02
Bromoform (Tribromomethane) NV S
Bromomethane V G 5.8E+02 1.6E+03
Cadmium NV S
Carbon tetrachloride V L 9.3E+00 3.1E+01
Chlordane NV S
p -Chloroaniline NV S
Chlorobenzene V L 1.3E+04 3.7E+04
Chloroethane V G 8.2E+02 2.7E+03
Chloroform V L 3.3E+02 1.1E+03
Chloromethane V G 4.1E+01 1.4E+02
2-Chlorophenol V L 5.3E+03 1.5E+04
Chromium (total) NV S
Chromium III NV S
Chromium VI NV S
Chrysene NV S (Use soil gas) (Use soil gas)
Cobalt NV S
Copper NV S
Cyanide NV S (Use soil gas) (Use soil gas)
Dibenz(a,h)anthracene NV S
Dibromochloromethane V S 1.7E+02 5.7E+02
1,2-dibromo-3-chloropropane V L (Use soil gas) (Use soil gas)
1,2-Dibromoethane V S 1.5E+02 5.1E+02
1,2-Dichlorobenzene V L 7.7E+04 1.6E+05
1,3-Dichlorobenzene V L (Use soil gas) (Use soil gas)
1,4-Dichlorobenzene V S 3.4E+02 1.1E+03
3,3-Dichlorobenzidine NV S
Dichlorodiphenyldichloroethane (DDD) NV S
Dichlorodiphenyldichloroethene (DDE) NV S
Dichlorodiphenyltrichloroethane (DDT) NV S
1,1-Dichloroethane V L 1.0E+03 3.4E+03
1,2-Dichloroethane V L 2.0E+02 6.9E+02

Physical 
State
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Table E-1. Groundwater Screening Levels
for Evaluation of Potential Vapor Intrusion Concerns

(volatile chemicals only)

Residential
Land Use

Commercial/Industrial
Land Use

Chemical (μg/L) (μg/L)
Physical 

State
1,1-Dichloroethene V L 6.3E+03 1.8E+04
cis -1,2-Dichloroethene V L 6.2E+03 1.7E+04
trans -1,2-Dichloroethene V L 6.7E+03 1.9E+04
2,4-Dichlorophenol NV S
1,2-Dichloropropane V L 2.8E+02 9.3E+02
1,3-Dichloropropene V L 5.3E+01 1.8E+02
Dieldrin NV S
Diethyl phthalate NV S
Dimethyl phthalate NV S
2,4-Dimethylphenol V S 2.5E+06 7.1E+06
2,4-Dinitrophenol NV S
2,4-Dinitrotoluene NV S
1,4-Dioxane NV L
Dioxin (2,3,7,8-TCDD) NV S
Endosulfan NV S
Endrin NV S
Ethylbenzene V L 1.7E+05 1.7E+05
Fluoranthene NV S
Fluorene V S 1.9E+03 1.9E+03
Heptachlor NV S
Heptachlor epoxide NV S
Hexachlorobenzene NV S
Hexachlorobutadiene NV S
γ-Hexachlorocyclohexane (Lindane) NV S
Hexachloroethane NV S
Indeno(1,2,3-c,d)pyrene NV S
Lead NV S
Mercury (elemental) V S (Use soil gas) (Use soil gas)
Methoxychlor NV S
Methylene chloride V L 2.4E+03 8.1E+03
Methyl ethyl ketone V L 2.4E+07 6.8E+07
Methyl isobutyl ketone V L 3.0E+06 8.4E+06
Methyl mercury NV S
2-Methylnaphthalene V S 2.6E+04 2.6E+04
tert -Butyl methyl ether V L 2.4E+04 8.0E+04
Molybdenum NV S
Naphthalene V S 3.2E+03 1.1E+04
Nickel NV S
Pentachlorophenol NV S
Perchlorate NV S
Phenanthrene V S (Use soil gas) (Use soil gas)
Phenol NV S
Polychlorinated biphenyls (PCBs) NV S
Pyrene V S 1.4E+02 1.4E+02
Selenium NV S
Silver NV S
Styrene V L 3.1E+05 3.1E+05
tert -Butyl alcohol (Use soil gas) (Use soil gas)
1,1,1,2-Tetrachloroethane V L (Use soil gas) (Use soil gas)
1,1,2,2-Tetrachloroethane V L 1.9E+02 6.4E+02
Tetrachloroethene V L 1.2E+02 4.2E+02
Thallium NV S
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Table E-1. Groundwater Screening Levels
for Evaluation of Potential Vapor Intrusion Concerns

(volatile chemicals only)

Residential
Land Use

Commercial/Industrial
Land Use

Chemical (μg/L) (μg/L)
Physical 

State
Toluene V L 3.8E+05 5.3E+05
Toxaphene NV S
TPH (gasolines) V L (Use soil gas) (Use soil gas)
TPH (middle distillates) V L (Use soil gas) (Use soil gas)
TPH (residual fuels) NV L/S
1,2,4-Trichlorobenzene V L 2.5E+03 7.1E+03
1,1,1-Trichloroethane V L 1.3E+05 3.6E+05
1,1,2-Trichloroethane V L 3.5E+02 1.2E+03
Trichloroethene V L 5.3E+02 1.8E+03
2,4,5-Trichlorophenol V S 8.3E+05 1.2E+06
2,4,6-Trichlorophenol NV S
Vanadium NV S
Vinyl chloride V G 3.8E+00 1.3E+01
Xylenes V L 1.6E+05 1.6E+05
Zinc NV S

Notes:
High permeability soil: One meter dry sandy soil (92% sand, 5% silt, 3% clay) over one meter moist clayey loam 
(33% sand, 34% silt, 33% clay).

Target cancer risk = 1E-06, Target Hazard Quotient = 0.2

Screening levels calculated using spreadhseet provided with User's Guide for the Johnson and Ettinger Indoor Air 
model (1991) for Subsurface Vapor Intrusion Into Buildings (USEPA 2003).  Assumed vadose-zone thickness/depth 
to groundwater three meters. 

Chemical considered to be volatile if Henry's Law constant (atm m3/mole) >10-5 and molecular weight <200.

Dibromochloromethane, dibromochloropropane and pyrene considered volatile for purposes of modeling (USEPA 
2004).

Physical state of chemical at ambient conditions (V - volatile, NV - nonvolatile, S -id, L - liquid, G - gas).
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