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January 9, 2012 

 
Ms. Shannon Couch 
Atlantic Richfield Company 
P.O. Box 1257 
San Ramon, California  94583 

 
RE: CONCEPTUAL SITE MODEL 

ARCO Station No. 2035 
 1001 San Pablo Avenue 
 Albany, California  94706 
  Alameda County Environmental Health Case No. RO0000100 

 
Dear Ms. Couch: 

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

(CSM) for ARCO Station No. 2035, located at 1001 San Pablo Avenue in Albany, California 

(the Site, Figure 1 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 SITE SUMMARY 

1.1 Location and Setting 

The Site is located on the southeastern corner of San Pablo Avenue and Marin Avenue in 

Albany, California (Figure 1 in Attachment A).  The land use in the immediate vicinity of the 

Site is mixed commercial and residential.  A Shell branded gasoline service station is located 

north of the Site across Marin Avenue. The topography of the Site is relatively flat with an 

approximate elevation of 42 feet above mean sea level (USGS, Richmond Quadrangle, 

California).  The Assessor’s Parcel Number is 65-2662-1.  

1.2 Current Use 
The Site is an active retail gasoline station and AM/PM mini-mart and currently maintains four 

double-walled fiberglass gasoline underground storage tanks (USTs) and associated double-

walled product lines and dispensers (Figure 2 in Attachment A).   
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1.3 Regional Hydrogeology 
The Site is located within the northwestern portion of the Berkeley Sub-Area of the San 

Francisco East Bay Plain Groundwater Basin1.  The Berkeley Sub-Area contains a series of 

alluvial fans deposited on a west sloping bedrock surface.  The alluvial deposits range in 

thickness from 10 to 300 feet and average 200 feet.  The Regional Water Board reports that there 

is no evidence that groundwater resources in the area are sufficient for municipal use.    In the 

Berkeley Sub-Area, particularly in West Berkeley, first encountered groundwater is frequently 

reported as being semi-confined.1  

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

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

west. East Bay Plain cities do not have “…any plans to develop local groundwater resources for 

drinking water purposes because of existing or potential saltwater intrusion, contamination, or 

poor or limited quantity1.”  The San Francisco Regional Water Quality Control Board 

(SFRWQCB) Basin Plan lists existing beneficial uses of site groundwater as municipal and 

domestic supply, industrial process supply, industrial service supply, and agricultural supply.  

1.4 Site Geology 
Based on previous investigations and the USGS2, the Site is underlain by Holocene and 

Pleistocene age3 alluvium.  The Holocene alluvium (recent alluvium) consists of beds and lenses 

of fine-grained sandy silt and clay, clayey and silty sand, and fine gravel from near surface to 

approximately 10 to 12 feet below ground surface (bgs).  The Pleistocene alluvium (old 

alluvium) consists of beds and lenses of clayey to silty sand, sandy gravel, and clayey to gravelly 

sand from approximately 12 feet bgs to the total depth investigated (34.5 feet bgs).  Geologic 

cross-sections are presented as Figures 1 through 4 and soil borings logs details are presented in 

Attachment B.  Monitor/remediation well construction details are included on Table 1. 

1.5 Local Hydrology 
Boring logs and water level elevation data indicate that groundwater under confining conditions 

is typically encountered in the old alluvium hydrologic unit at about 18 to 20 feet bgs and that a 

separate, shallower water bearing zone is present at about 10 feet bgs.  Water level elevation data 

and well construction details from well pairs MW-1/ MW-7 and MW-3/ MW-9 indicate a 

downward vertical hydraulic gradient exists between the two water bearing zones.  Groundwater 

                                                        
1 East Bay Plain Groundwater Basin Beneficial Use Evaluation Report (California Regional Water Quality Control Board – San 
Francisco Bay Region [SFRWQCB], June 1999) 
2 Dibblee, T.W., 1980, Preliminary geologic map of the Richmond quadrangle, Alameda and Contra Costa Counties, California:  
USGS Open-File Report OF-80-1100 
3 The Holocene is the geologic time from of the end of Pleistocene glaciation and the ensuing raise in sea level that began 10,000 
years before present.   The Pleistocene spans about 2.5 million years of continental glacial advances and retreats.     
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elevation data for the two well pairs show seasonal head differentials ranging from about 0.5 to 2 

feet, equivalent to gradients in the range of 0.04 to 0.17.  A  hydrograph supporting this 

observation is presented as Figures 5.   

The confined groundwater exhibits a potentiometric surface of about 10 feet bgs and is inferred 

to flow in a general westerly direction under a hydraulic gradient of about 0.03 feet per foot 

(ft/ft).  The confined groundwater bearing zone is recharged via subsurface inflow and flow 

through wells with screens that penetrate the intervening aquitard from the shallow water-

bearing zone, and discharges via subsurface out flow.   

Shallow groundwater in the recent alluvium is inferred to flow in a general westerly direction 

under a presumed hydraulic gradient of about 0.03 ft/ft.  The shallow groundwater is recharged 

via subsurface inflow and infiltration of surface water, and is discharged via subsurface outflow, 

evapotranspiration, and presumed flow to the deeper water-bearing zones via monitor wells.  

Shallow groundwater underlying the Site in both the recent alluvium and old alluvium 

hydrologic units is not used as a source of drinking water or for other beneficial uses.  Local 

public utility companies supply local businesses and residences.   

1.6 Sensitive Receptors 
Closure Solutions performed a Sensitive Receptor Survey in October 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 Department of Water Resources (DWR), no wells were identified within 

a ½-mile radius of the Site.  The nearest surface water body is the San Francisco Bay, located 

approximately 3,500 feet west-northwest of the Site.  

2.0 SUMMARY OF PREVIOUS INVESTIGATIONS 

Based on various 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: 

 August 1989: Applied GeoSystems performed a limited environmental assessment at the 

Site.  A total of five soil borings (B-1 through B-5) were advanced to a maximum depth of 

20.5 feet bgs near the vicinity of the existing gasoline USTs to evaluate potential 

hydrocarbon impacts to soil prior to removing and replacing the USTs.  Total petroleum 

hydrocarbons as gasoline (TPHg) was identified at a depth of 10 feet bgs in borings B-1 
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and B-4 at a maximum concentration of 2,400 milligrams per kilogram (mg/kg [boring B-

4]).  

 June 1991: RESNA Environmental (RESNA) observed the advancement of soil borings B-

6 and B-7 in the area of a proposed new UTS complex to evaluate for potential 

hydrocarbon impacts in soil.  Analytical results from soil samples did not identify 

petroleum hydrocarbon constituents above laboratory reporting limits.  

 July 1991: RESNA observed the excavation and removal of four existing USTs at the Site. 

Following removal, several of the tanks were reported to have visible holes. Based on the 

observations, approximately 350 cubic yards of hydrocarbon impacted soil to an average 

depth of 12 feet bgs were over-excavated from the UST pit and removed from the Site. 

 October 1991: RESNA observed the installation of groundwater monitoring wells RW-1, 

MW-1, MW-2, and MW-3 to further evaluate the extent of petroleum hydrocarbons in soil 

and groundwater. 

 November 1991: RESNA conducted a step-drawdown test in well RW-1 to determine the 

wells optimal pumping rate. Based on the step-drawdown results, an 18-hour pump and 

6-hour recovery test were conducted on November 14 and 15, 1991.  Wells MW-1, MW-2, 

and MW-3 were used as observation wells.  

 August 1992: RESNA observed the advancement of eight soil borings (B-12 through 

B-19), six of which (B-14 through B-19) were converted into four-inch-diameter soil vapor 

extraction (SVE) wells (VW-1 through VW-6).  Borings B-12 and B-13 were advanced in 

the vicinity of the of the former waste oil tank to evaluate impacts to soil from waste oil.  

Analytical results for collected samples from B-12 and B-13 reported low concentrations of 

ethylbenzene and xylenes at 9 feet bgs (B-12), TPH as diesel (TPHd) at maximum 

concentrations of 250 mg/kg at 9 feet bgs (B-12) and total oil and grease (TOG) at 

maximum concentrations of 1,800 mg/kg at 7.5 feet bgs (B-13). All other analyzed 

hydrocarbon constituents were below laboratory reporting limits. 

 August 1992: RESNA performed a one-day SVE test to evaluate the feasibility of SVE as a 

remedial option. According to RESNA, based on results from the test, SVE was considered 

a viable remedial technology.  

 November 1992: RESNA observed the installation of onsite wells MW-4 and MW-5 and 

offsite well MW-6 on the western side of San Pablo Avenue for the purpose of evaluating 

dissolved-phase gasoline constituents in the down-gradient groundwater flow direction. 
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Analytical results from collected soil samples did not identify petroleum hydrocarbon 

constituents above laboratory reporting limits. 

 June 1993: RESNA observed the installation of SVE wells VW-7 through VW-9 and air 

sparge/SVE wells AS-1 and AS-2. 

 August 1993: RESNA performed an air sparge/soil vapor extraction (AS/SVE) pilot test at 

the Site to evaluate the feasibility of utilizing air sparging in conjunction with SVE.  

Results of the test indicated air sparging was a viable option.   

 November 1993: Construction of a groundwater extraction system (GWE) and an AS/SVE 

remediation system were completed at the Site.  A total of nine vapor extraction wells 

(VW-1 through VW-9), one groundwater extraction well (RW-1), and two air sparge wells 

(AS-1 and AS-2) were connected to the system.  The AS/SVE system was started in 

December 1993, however according to historical reports the GWE system was never 

operated.  The AS/SVE system operated intermittently through February 2004, when it was 

shut down due to low influent concentrations.  A reported 3,967 pounds of TPHg and 528 

pounds of benzene were removed from beneath the Site during AS/SVE operation.   

 March 2009: Broadbent & Associates, Inc. (BAI) observed the installation of wells MW-7 

through MW-9 for the purpose of evaluating the remedial effectiveness of the AS/SVE 

system which operated between 1993 and 2004.   Based on analytical data from collected 

soil and groundwater samples, remediation activities were deemed successful.  BAI 

recommended the AS/SVE system be shut down permanently and that monitored natural 

attenuation be continued at the Site. 

 March 2011: BAI, conducted a soil vapor intrusion assessment in the vicinity of the onsite 

building to evaluate the potential for a benzene vapor intrusion and possible vapor 

inhalation risk. Based on analytical data from collected soil vapor samples, BAI concluded 

vapor intrusion to indoor air was not a risk. 

3.0 ENVIRONMENTAL CONDITIONS 

3.1 Extent of Groundwater Impact 
Analytical data4 suggest that the constituents of concern in soil and groundwater are gasoline 

range organics (GRO) and benzene.  The maximum concentrations of constituents of concern are 

                                                        
4 BAI, Second Quarter 2011 Semi-Annual Monitoring Report (July 2011). 
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reported in groundwater samples obtained from wells RW-1, MW-8 and S-55.  The dissolved 

contaminant plume is adequately delineated by the existing well network and is defined in the 

down-gradient direction to below laboratory reporting limits for GRO, benzene, and MTBE by 

well MW-6.  A regression analysis using GRO and benzene data from wells MW-8 and S-5 was 

performed to evaluate if a decreasing concentration trend with respect to time is present and if 

concentrations will reach Water Quality Objectives in a reasonable time. The analysis indicates 

reported constituent concentrations in groundwater samples from site monitor wells evaluated 

exhibit an overall decreasing trend and Water Quality Objectives for GRO and benzene will be 

achieved within a reasonable time frame. Regression analysis graphs are presented in 

Attachment F. 

Based on the hydraulic gradient mentioned in Section 1.4, Site monitoring wells with screen 

intervals penetrating an aquitard present at about 12 to 18 feet bgs may likely facilitate the 

exchange of groundwater between the shallow and deeper water-bearing zones.  Constituent 

concentrations in groundwater samples from wells screened into the deeper (old alluvium) water-

bearing zones (e.g., wells MW-1, MW-2 and MW-3) generally report concentrations below 

laboratory reporting limits while the wells screened in the shallow zone report elevated 

concentrations (e.g., MW-7 and MW-8).  A groundwater Elevation Contour and Analyses Map 

depicting the second quarter 2010 data for both the ARCO and Shell Sites is included as Figure 2 

in Attachment A.  Historical groundwater monitoring data is presented in Attachment C. 

3.2 Extent of Soil Impact  
Approximately 350 cubic yards of soil was excavated during dispenser and piping upgrades and 

UST replacement in 1991 and an additional 3,967 pounds of TPHg and 528 pounds of benzene 

were removed as soil vapor during AS/SVE remediation between 1993 and 2004. 

Remaining soil impacts are limited to the locations of the former USTs, dispenser, and product 

piping that were present in the northern portion of the Site.  Soil impacts appear to be adequately 

defined both laterally and vertically by up-gradient and cross-gradient borings and are limited to 

the depth range of approximately 10 to 15 feet bgs.  Data indicate the affected soil is contained 

to the shallow recent alluvium hydrologic unit and adequately defined both laterally and 

vertically.   Historical soil analytical data are presented in Tables 2 and 3.  Soil sample locations 

are shown on Plate 3 in Attachment A. 

                                                        
5 S-5 is an off-Site Shell Branded groundwater monitoring well cross-gradient form ARCO Station No. 2035.  Analytical data 
from the Shell-branded station reported GRO, benzene, toluene and ethylbenzene however, concentrations in the cross-gradient 
well and down-gradient wells for the ARCO Site exhibit an overall decreasing trend with respect to time. 
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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 

Groundwater 

Ingestion 
Pathway Incomplete: Impacted groundwater not 

reasonably expected to impact existing drinking 

water wells as no wells are identified within a 

½-mile radius of the Site. 
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.  No supply wells were identified 

within a ½-mile radius of the Site.  Shallow groundwater is not currently used as a source of 

drinking water or other beneficial use and it is unlikely to be use as such in the foreseeable 

future.  Dermal contact with affected groundwater is unlikely given that the depth to 

groundwater is typically 10 feet bgs and the site and vicinity are paved.  

Though dissolved-phase concentrations of gasoline constituents, including MTBE, currently 

exceed Water Quality Objectives in groundwater samples obtained from some site monitoring 

wells, when assessed in the context of site conditions, groundwater with these reported 

concentrations do not pose a significant threat to human health, safety, or the environment.    

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 the affected area.  Constituents of 

concern reported in the soil samples (post AS/SVE remediation) collected in 2009 are below the 

SFRWQCB Environmental Screening Levels (ESLs) for Direct Exposure Soil Screening Levels 

for commercial/industrial (450 mg/kg for TPHg) and construction/trench workers (4,200 mg/kg 
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for TPHg [Tables K-2 and K-3]).   Additionally, the land use is not expected to change in the 

foreseeable future and any current or future workers who perform construction related activities 

on gasoline service stations are required to have appropriate hazardous materials training, 

therefore appropriate protective measures would be in place prior to performing work.  The 

SFRWQCB ESL tables are included as Attachment D. 

4.3 Soil Vapor 
This pathway is considered insignificant based on current groundwater concentrations at the Site.  

Benzene is considered the constituent to be of most concern to onsite workers as a potential 

threat to human health.  A maximum reported benzene concentration of 290 micrograms per liter 

(ug/L) was reported for the recent groundwater sample obtained from well MW-8, near the 

northwest corner of the site. This concentration is at least one order of magnitude below the 

Regional Board’s ESL for “Groundwater Evaluation for Potential Vapor Intrusions Concerns” 

for both commercial/industrial land use (1,800 ug/L).  Additionally, a soil vapor intrusion 

assessment conducted in the vicinity of the onsite building by BAI in March, 2011, concluded 

vapor intrusion to indoor air was not a viable threat.  Tabulated analytical data from the March 

2011 soil vapor assessment are included in Attachment E and the SFRWQCB ESL tables are 

included in Attachment D. 

5.0 OBSERVATIONS AND CONTENTIONS 

Based on analytical data from Site investigations, groundwater monitoring and other 

environmental corrective actions performed at the Site to date, several key observations and 

contentions may be supported.  The observations and contentions are presented below, along 

with the justification supporting each observation or contention. 

Residual contaminations remain localized to the areas of the USTs, dispensers, and product 

piping. Soil impacts are primarily located in fine-grained soil between approximately 10 to 15 

feet bgs. As indicated by soil samples collected from borings MW-7 through MW-9 the residual 

hydrocarbons in on-site soil have significantly decreased since the operation of SVE system 

between 1997 and 20046. 

At least two distinct hydrologic units exist beneath the Site, including an unconfined 

groundwater bearing zone at about 5 to 10 feet bgs, and a confined groundwater bearing zone 

at about 18 to 20 feet bgs. Logs of Site borings and water level elevation and water quality data 

support the hypothesis that two distinct water bearing zones are present at the Site.  

                                                        
6 Soil & Ground-Water Investigation Report, BAI, May 20, 2009 
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There is little likelihood that the deeper confined groundwater encountered in the old 

alluvium will be materially affected by the remaining residual petroleum hydrocarbon release 

provided site wells are properly sealed.  The potentiometric head for wells screened in the 

deeper zone is typically lower than the head for the shallower screened wells (i.e. MW-1 and 

MW-7).   

The shallow affected groundwater is not presently used as a source of drinking water or other 

beneficial use, and it is highly unlikely it will be used as such in the foreseeable future.   The 

majority of the East Bay Plain cities do not have “…any plans to develop local groundwater 

resources for drinking water purposes because of existing or potential saltwater intrusion, 

contamination, or poor or limited quantity.7” A 2011 sensitive receptor survey did not identify 

any water wells within a ½ mile of the Site.8  Even if groundwater resources were to be 

developed at or in the vicinity of the site, well construction standards requiring a minimum 50 

foot sanitary seal would serve to isolate the shallow affected groundwater from deeper 

groundwater production zones.   

Considering the geology, hydrology, and land use at and in the vicinity of the Site, the residual 

gasoline constituents remaining in fine-grained soil and shallow groundwater do not and will 

not threaten human health, safety, and environmental receptors. During the March 2011 soil 

vapor survey, analytical results of the two soil gas samples that were collected adjacent to the 

existing station building were lower than the ESLs indicating that the vapor intrusion to indoor 

air is not an issue of concern at the site.9 The down-gradient extent of dissolved-phase gasoline 

constituents in shallow groundwater is defined to below laboratory reporting limits at the 

location of well MW-6.  Dissolved-phase gasoline constituents are stable or exhibit decreasing 

trends in site wells.10  The site and vicinity is paved with asphalt and concrete.  

The Site has been adequately characterized for the purpose of evaluating threats to human 

health and environmental receptors. Based on analytical results from the Second Quarter 2011 

sampling event the down-gradient extent of dissolved-phase gasoline constituents does not 

extend to well MW-6 and GRO and BTEX constituents in all wells continue to show stable to 

decreasing trends.  MTBE was not reported above Water Quality Objectives during the Second 

Quarter 2011 groundwater sampling event.   

Case closure would be consistent with State Water Board Resolution No. 92-49 and with the 

maximum benefit to the people of the state.   Although groundwater in the immediate vicinity of 

                                                        
7 East Bay Plain Groundwater Basin Beneficial Use Evaluation Report , SFRWQCB, 1999 
8 Sensitive Receptor Survey, Closure Solutions, October 31, 2011 
9 Vapor Intrusion Assessment Report, BAI, June 13, 2011 
10 Second Quarter 2011 Semi-Annual Monitoring Report, BAI, July 29, 2011 
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the former UST location and dispenser island may exceed Regional Board Basin Plan Water 

Quality Objectives, given the nature of the release and the site’s geology and hydrology, Water 

Quality Objectives will be achieved in a reasonable period of time. Shallow affected site 

groundwater is not currently being used as a source of drinking water and it is highly unlikely 

that the water will be used as a source of drinking water in the future.         

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. 
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FIGURE 5
Groundwater Elevation Graph 
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Table 1
Well Construction Details

 ARCO Service Station No. 2035
1001 San Pablo Avenue

Albany, California

Well ID
Well Diameter 

(inches)
Total Depth     

(feet bgs)
Screen Interval   

(feet bgs)
Screen Slot Size 

(inches)

MW-1 2 32 15-30 0.020
MW-2 2 33 20-29 0.020
MW-3 2 34.5 13-33 0.020
MW-4 2 29 9-26 0.020
MW-5 2 26.5 8-25 0.020
MW-6 2 26.5 8-25 0.020
MW-7 2 16 6-16 0.020
MW-8 2 19 6-19 0.020
MW-9 4 16 6-16 0.020
RW-1 4 30.5 11-26 0.020

bgs =   below ground surface

ARCO 2035_well construction details Page 1 of 1 Closure Solutions, Inc.



Sample Date Depth TPHg TPHd B T E X 1,2-DCA MTBE TBA Lead
ID Sampled (feet bgs) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

S-10-B1 Aug-89 10 1,900 -- ND<4 15 8.0 53 -- -- -- --

S-15-B1 Aug-89 15 ND<1.0 -- ND<0.005 0.006 ND<0.005 ND<0.005 -- -- -- --

S-19-1/2-B1 Aug-89 19.5 ND<1.0 -- ND<0.005 ND<0.005 ND<0.005 ND<0.005 -- -- -- --

S-10-B2 Aug-89 10 51 -- 1.9 0.35 0.81 4.0 -- -- -- --

S-14-1/2-B2 Aug-89 14.5 ND<1.0 -- 0.063 ND<0.005 ND<0.005 ND<0.005 -- -- -- --

S-20-B2 Aug-89 20 ND<1.0 -- 0.039 0.044 0.007 0.041 -- -- -- --

S-10-B3 Aug-89 10 75 -- 3.1 8.2 1.8 11 -- -- -- --

S-14-1/2-B3 Aug-89 14.5 ND<1.0 -- 0.21 ND<0.025 ND<0.025 0.039 -- -- -- --

S-20-B3 Aug-89 20 ND<1.0 -- ND<0.005 ND<0.005 ND<0.005 ND<0.005 -- -- -- --

S-10-B4 Aug-89 10 2,400 -- 33 140 40 220 -- -- -- --

S-15-B4 Aug-89 15 520 -- ND<1 6.9 6.2 6.3 -- -- -- --

S-19-B4 Aug-89 19 ND<1.0 -- ND<0.005 0.007 ND<0.005 ND<0.005 -- -- -- --

S-9-1/2-B5 Aug-89 9.5 ND<1.0 -- 0.007 0.006 ND<0.005 ND<0.005 -- -- -- --

S-15-B5 Aug-89 15 ND<1.0 -- ND<0.005 0.006 ND<0.005 ND<0.005 -- -- -- --

S-20-B5 Aug-89 20 ND<1.0 -- ND<0.005 ND<0.005 ND<0.005 ND<0.005 -- -- -- --

S-51/2-B6 6/25/1991 5.5 ND<1.0 -- ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-101/2-B6 6/25/1991 10.5 ND<1.0 -- ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-151/2-B6 6/25/1991 15.5 ND<1.0 -- ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-17-B6 6/25/1991 17 ND<1.0 -- ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-51/2-B7 6/25/1991 5.5 ND<1.0 -- ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-101/2-B7 6/25/1991 10.5 ND<1.0 -- ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-151/2-B7 6/25/1991 15.5 ND<1.0 -- ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-17-B7 6/25/1991 17 ND<1.0 -- ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-181/2-B7 6/25/1991 18.5 ND<1.0 -- ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

Table 2
Historical Soil Analytical Data

 ARCO Service Station No. 2035
1001 San Pablo Avenue

Albany, California
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Sample Date Depth TPHg TPHd B T E X 1,2-DCA MTBE TBA Lead
ID Sampled (feet bgs) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Table 2
Historical Soil Analytical Data

 ARCO Service Station No. 2035
1001 San Pablo Avenue

Albany, California

S-12-T1W 7/3/1991 12 ND<1.0 -- ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-12-T1E 7/3/1991 12 ND<1.0 -- ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-12-T2W 7/3/1991 12 ND<1.0 -- 0.031 ND<0.0050 0.0080 ND<0.0050 -- -- -- --

S-12-T2E 7/3/1991 12 ND<1.0 -- 0.019 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-12-T3W 7/3/1991 12 48 -- 1.2 2.4 1.0 3.8 -- -- -- ND<0.05

S-12-T3E 7/3/1991 12 65 -- 0.2 0.51 0.97 3.9 -- -- -- ND<0.05

S-13-T4N 7/3/1991 13 6.2 -- 0.45 0.039 0.18 0.33 -- -- -- --

S-13-T4S 7/3/1991 13 ND<1.0 -- 0.061 0.034 0.0080 0.15 -- -- -- --

(0.160) (0.430)

S-0709-SP (A-D) 7/7/1991 unk 200 -- 0.16 0.76 0.051 7.8 -- -- -- --

S-15-EWC 7/8/1991 15 ND<1.0 -- ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-15-SE 7/8/1991 15 ND<1.0 -- ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-16-SW1 7/8/1991 16 ND<1.0 -- ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-15-SW 7/8/1991 15 ND<1.0 -- ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-15-NWC 7/8/1991 15 ND<1.0 -- ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-15-WWC 7/8/1991 15 ND<1.0 -- ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-15-NWF 7/8/1991 15 ND<1.0 -- ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-9-NNW 7/8/1991 9 ND<1.0 -- ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-8-NW 7/8/1991 8 ND<1.0 -- ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-15-NW 7/8/1991 15 ND<1.0 -- ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --
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Sample Date Depth TPHg TPHd B T E X 1,2-DCA MTBE TBA Lead
ID Sampled (feet bgs) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Table 2
Historical Soil Analytical Data

 ARCO Service Station No. 2035
1001 San Pablo Avenue

Albany, California

S-0709-NP1 (10') 7/9/1991 10 ND<1.0 -- 0.025 0.027 0.0060 0.024 -- -- -- --

S-0709-NP2 (14') 7/9/1991 14 ND<1.0 -- ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-0709-NP3 (10') 7/9/1991 10 ND<1.0 -- ND<0.0050 0.0050 ND<0.0050 0.018 -- -- -- --

S-0709-NP4 (15') 7/9/1991 15 ND<1.0 -- 0.0050 0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-0709-NP5 (5') 7/9/1991 5 ND<1.0 -- 0.012 0.013 ND<0.0050 0.0080 -- -- -- --

S-0709-NP6 (15') 7/9/1991 15 ND<1.0 -- 0.017 0.021 0.014 0.056 -- -- -- --

S-0709-NP7 (3') 7/9/1991 3 ND<1.0 -- 0.0060 0.0060 ND<0.0050 ND<0.0050 -- -- -- --

S-0709-NP8 (14') 7/9/1991 14 ND<1.0 -- ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-0709-NP9 (9') 7/9/1991 9 ND<1.0 -- ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-0709-NP10 (10') 7/9/1991 10 ND<1.0 -- 0.0090 0.0060 ND<0.0050 ND<0.0050 -- -- -- --

S-0709-NP11 (8') 7/9/1991 8 ND<1.0 -- ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-0709-NP12 (14') 7/9/1991 14 ND<1.0 -- ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-0709-NP13 (2') 7/9/1991 2 ND<1.0 -- ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-0709-NP14 (6') 7/9/1991 6 ND<1.0 -- ND<0.0050 ND<0.0050 0.0050 0.0080 -- -- -- --

S-0709-NP15 (5') 7/9/1991 5 ND<1.0 -- ND<0.0050 ND<0.0050 ND<0.0050 0.0060 -- -- -- --

S-0709-NP16 (16') 7/9/1991 16 ND<1.0 -- ND<0.0050 ND<0.0050 0.0050 0.0080 -- -- -- --

S-0709-NP17 (10') 7/9/1991 10 ND<1.0 -- ND<0.0050 ND<0.0050 0.0050 0.0080 -- -- -- --

S-0709-NP18 (11') 7/9/1991 11 ND<1.0 -- ND<0.0050 ND<0.0050 0.0050 0.0080 -- -- -- --
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Sample Date Depth TPHg TPHd B T E X 1,2-DCA MTBE TBA Lead
ID Sampled (feet bgs) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Table 2
Historical Soil Analytical Data

 ARCO Service Station No. 2035
1001 San Pablo Avenue

Albany, California

S-21/2-PL1 7/19/1991 2.5 ND<1.0 -- ND<0.005 ND<0.005 ND<0.005 ND<0.005 -- -- -- --

S-21/2-PL2 7/19/1991 2.5 ND<1.0 -- ND<0.005 ND<0.005 ND<0.005 ND<0.005 -- -- -- --

S-1-PL3 7/19/1991 1 1.7 -- 0.005 0.02 0.016 0.12 -- -- -- --

S-1-PL4 7/19/1991 1 4,200 -- 36 320 100 640 -- -- -- --

S-1-PL5 7/19/1991 1 ND<1.0 -- ND<0.005 ND<0.005 ND<0.005 ND<0.005 -- -- -- --

S-1-PL6 7/19/1991 1 ND<1.0 -- ND<0.005 ND<0.005 ND<0.005 ND<0.005 -- -- -- --

S-1-PL7 7/19/1991 1 11 -- 0.10 0.37 0.16 1.2 -- -- -- --

S-1-PL8 7/19/1991 1 1,900 -- 3.6 28 29 200 -- -- -- --

S-1-PL9 7/19/1991 1 110 -- 0.2 0.78 0.36 3.1 -- -- -- --

S-1-PL10 7/19/1991 1 84 -- 0.09 0.43 0.72 2.8 -- -- -- --

S-21/2-PD1 7/19/1991 2.5 ND<1.0 -- ND<0.005 ND<0.005 ND<0.005 ND<0.005 -- -- -- --

S-21/2-PD2 7/19/1991 2.5 ND<1.0 -- ND<0.005 ND<0.005 ND<0.005 ND<0.005 -- -- -- --

S-1-PD3 7/19/1991 1 ND<1.0 -- ND<0.005 ND<0.005 ND<0.005 ND<0.005 -- -- -- --

S-1-PD4 7/19/1991 1 330 -- ND<0.005 ND<0.005 ND<0.005 12 -- -- -- --

S-1-PD5 7/19/1991 1 ND<1.0 -- ND<0.005 ND<0.005 ND<0.005 ND<0.005 -- -- -- --

S-1-PD6 7/19/1991 1 87 -- 0.13 0.28 0.48 3.8 -- -- -- --

S-1-PD7 7/19/1991 1 1,000 -- 0.35 2.1 1.1 47 -- -- -- --

S-1-PD8 7/19/1991 1 ND<1.0 -- ND<0.005 ND<0.005 ND<0.005 ND<0.005 -- -- -- --
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Sample Date Depth TPHg TPHd B T E X 1,2-DCA MTBE TBA Lead
ID Sampled (feet bgs) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Table 2
Historical Soil Analytical Data

 ARCO Service Station No. 2035
1001 San Pablo Avenue

Albany, California

S-0722-1 (a-d) 7/22/1991 unk 78 -- ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-0722-2 (a-d) 7/22/1991 unk 81 -- 0.05 0.1 0.05 0.34 -- -- -- --

S-0723-3 (a-d) 7/23/1991 unk 130 -- 0.032 0.035 0.045 0.17 -- -- -- --

S-0723-4 (a-d) 7/23/1991 unk 31 -- ND<0.0050 ND<0.0050 ND<0.0050 0.054 -- -- -- ND<0.05

S-0725-3 (a-d) 7/25/1991 unk 31 -- 0.0080 0.0080 0.011 0.049 -- -- -- --

S-0725-3 (a-d) 7/25/1991 unk 47 -- ND<0.0050 0.0070 ND<0.0050 0.010 -- -- -- --

S-0725-3 (a-d) 7/25/1991 unk 49 -- 0.0080 0.018 0.029 0.10 -- -- -- --

S-0725-3 (a-d) 7/25/1991 unk 65 -- 0.013 0.018 0.032 0.22 -- -- -- --

S-11/2-PL4 8/9/1991 1.5 4.1 -- 0.21 0.04 0.15 0.12 -- -- -- --

S-6-B8 Oct-91 6 ND<1.0 -- ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-11-B8 Oct-91 11 35 -- 1.2 1.7 0.42 2.0 -- -- -- --

S-16-B8 Oct-91 16 3.0 -- 0.45 0.13 0.11 0.47 -- -- -- --

*S-30-B8 Oct-91 30 240 -- 3.6 5 4.1 16 -- -- -- --

S-6-B9 Oct-91 6 25 -- 0.60 0.58 0.44 1.8 -- -- -- --

S-101/2-B9 Oct-91 10.5 13 -- 0.74 0.72 0.18 0.95 -- -- -- --

S-16-B9 Oct-91 16 ND<1.0 -- 0.015 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-31-B9 Oct-91 31 ND<1.0 -- ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-51/2-B10 Oct-91 5.5 ND<1.0 -- ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-13-B10 Oct-91 13 4.0 -- 0.13 0.15 0.041 0.16 -- -- -- --

S-201/2-B10 Oct-91 20.5 ND<1.0 -- ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-301/2-B10 Oct-91 30.5 ND<1.0 -- ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-6-B11 Oct-91 6 ND<1.0 3.9 0.010 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- 7.7

S-11-B11 Oct-91 11 110 71 ND<0.0050 ND<0.0050 ND<0.0050 0.27 -- -- -- 5.8

S-16-B11 Oct-91 16 ND<1.0 ND<1.0 ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- 7.5

S-21-B11 Oct-91 21 ND<1.0 ND<1.0 ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- 7.2
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Sample Date Depth TPHg TPHd B T E X 1,2-DCA MTBE TBA Lead
ID Sampled (feet bgs) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Table 2
Historical Soil Analytical Data

 ARCO Service Station No. 2035
1001 San Pablo Avenue

Albany, California

S-41/2-B12 Aug-92 4.5 10 45 ND<0.0050 ND<0.0050 0.0070 0.050 -- -- -- ND<5.0

S-9-B12 Aug-92 9 9.1 250 ND<0.0050 ND<0.0050 0.0060 0.082 -- -- -- ND<5.0

S-141/2-B12 Aug-92 14.5 ND<1.0 ND<1.0 ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- 7.4

S-41/2-B13 Aug-92 4.5 ND<1.0 ND<1.0 ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- ND<5.0

S-71/2-B13 Aug-92 7.5 ND<1.0 1.1 ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- ND<5.0

S-171/2-B13 Aug-92 17.5 ND<1.0 ND<1.0 ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- 5.6

S-51/2-B14 Aug-92 5.5 430 -- 4.0 16 7.3 42 -- -- -- --

S-101/2-B14 Aug-92 10.5 1,300 -- 20 82 31 170 -- -- -- --

S-151/2-B14 Aug-92 15.5 ND<1.0 -- 0.012 0.034 0.011 0.055 -- -- -- --

S-51/2-B15 Aug-92 5.5 47 -- 0.22 0.56 0.76 4.3 -- -- -- --

S-10-B15 Aug-92 10 310 -- 3.8 15 7.1 37 -- -- -- --

S-131/2-B15 Aug-92 13.5 110 -- 1.5 4.3 2.1 12 -- -- -- --

S-41/2-B16 Aug-92 4.5 ND<1.0 -- ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-10-B16 Aug-92 10 4,300 -- 21 110 51 580 -- -- -- --

S-141/2-B16 Aug-92 14.5 ND<1.0 -- 0.010 0.032 0.018 0.18 -- -- -- --

S-51/2-B17 Aug-92 5.5 1.4 -- 0.045 0.0080 ND<0.0050 0.028 -- -- -- --

S-101/2-B17 Aug-92 10.5 1,100 -- 16 71 27 140 -- -- -- --

S-151/2-B17 Aug-92 15.5 27 -- 2.1 0.40 0.75 1.3 -- -- -- --

S-51/2-B18 Aug-92 5.5 ND<1.0 -- ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-101/2-B18 Aug-92 10.5 380 -- 4.8 21 8.7 46 -- -- -- --

S-151/2-B18 Aug-92 15.5 2.6 -- 0.78 0.48 0.059 0.29 -- -- -- --

S-51/2-B19 Aug-92 5.5 ND<1.0 -- 0.017 0.0090 ND<0.0050 ND<0.0050 -- -- -- --

S-101/2-B19 Aug-92 10.5 ND<1.0 -- ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-151/2-B19 Aug-92 15.5 ND<1.0 -- 0.15 0.012 0.029 0.032 -- -- -- --

S-0821-SPAD Aug-92 Soil Pile 550 -- 2.6 9.5 5.4 47 -- -- -- --
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Sample Date Depth TPHg TPHd B T E X 1,2-DCA MTBE TBA Lead
ID Sampled (feet bgs) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Table 2
Historical Soil Analytical Data

 ARCO Service Station No. 2035
1001 San Pablo Avenue

Albany, California

S-51/2-B20 Nov-92 5.5 ND<1.0 -- ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-91/2-B20 Nov-92 9.5 ND<1.0 -- ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-28-B20 Nov-92 28 ND<1.0 -- ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-51/2-B21 Nov-92 5.5 ND<1.0 -- ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-101/2-B21 Nov-92 10.5 ND<1.0 -- ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-26-B21 Nov-92 26 ND<1.0 -- ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-51/2-B22 Nov-92 5.5 ND<1.0 -- ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-111/2-B22 Nov-92 11.5 ND<1.0 -- ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-26-B22 Nov-92 26 ND<1.0 -- ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-1125/SPA-D Nov-92 Soil Pile ND<1.0 -- ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-5-B23 Jun-93 5 20 -- 0.22 0.45 0.20 0.76 -- -- -- --

S-10-B23 Jun-93 10 490 -- 4.9 19 8.3 50 -- -- -- --

S-15-B23 Jun-93 15 ND<1.0 -- 0.33 0.012 0.014 0.014 -- -- -- --

S-6-B24 Jun-93 6 ND<1.0 -- ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-101/2-B24 Jun-93 10.5 310 -- 3.8 15 6.6 38 -- -- -- --

S-141/2-B24 Jun-93 14.5 ND<1.0 -- 0.014 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-51/2-B25 Jun-93 5.5 630 -- 1.7 0.40 13 36 -- -- -- --

S-91/2-B25 Jun-93 9.5 ND<1.0 -- ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-15-B25 Jun-93 15 ND<1.0 -- 0.017 0.022 ND<0.0050 0.014 -- -- -- --

S-5-B26 Jun-93 5 1,600 -- 7.7 45 28 170 -- -- -- --

S-15-B26 Jun-93 15 ND<1.0 -- 0.18 0.019 0.015 0.047 -- -- -- --

S-31-B26 Jun-93 31 ND<1.0 -- ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-71/2-B27 Jun-93 7.5 690 -- 7.4 25 13 64 -- -- -- --

S-12-B27 Jun-93 12 660 -- 8.8 33 14 76 -- -- -- --

S-161/2-B27 Jun-93 16.5 ND<1.0 -- 0.061 0.040 0.0090 0.040 -- -- -- --

S-191/2-B27 Jun-93 19.5 ND<1.0 -- ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --

S-31-B27 Jun-93 31 ND<1.0 -- ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 -- -- -- --
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Sample Date Depth TPHg TPHd B T E X 1,2-DCA MTBE TBA Lead
ID Sampled (feet bgs) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Table 2
Historical Soil Analytical Data

 ARCO Service Station No. 2035
1001 San Pablo Avenue

Albany, California

MW-7 8' 3/26/09 8 ND<0.50 -- ND<0.0010 ND<0.0010 ND<0.0010 ND<0.0010 ND<0.0010 ND<0.0010 ND<0.010 --

MW-7 13' 3/26/09 13 200 -- ND<0.10 ND<0.10 ND<0.10 ND<0.10 ND<0.10 ND<0.10 ND<1.0 --

MW-7 14' 3/26/09 14 860 -- ND<0.10 ND<0.10 1.9 0.10 ND<0.10 ND<0.10 ND<1.0 --

MW-7 15' 3/26/09 15 5.2 -- ND<0.0010 ND<0.0010 0.024 0.020 ND<0.0010 ND<0.0010 ND<0.010 --

MW-8 11' 3/26/09 11 4.1 -- 0.51 ND<0.10 0.29 1.2 ND<0.10 ND<0.10 ND<1.0 --

MW-8 13' 3/26/09 13 74 -- 1.8 1.7 4.3 20 ND<0.10 ND<0.10 ND<1.0 --

MW-8 16' 3/26/09 16 ND<0.50 -- ND<0.0010 ND<0.0010 ND<0.0010 ND<0.0010 0.0021 0.0013 0.068 --

MW-8 19' 3/26/09 19 ND<0.50 -- 0.0011 ND<0.0010 ND<0.0010 ND<0.0010 ND<0.0010 0.0074 0.021 --

MW-9 8' 3/26/09 8 11 -- ND<0.0010 ND<0.0010 ND<0.0010 ND<0.0010 ND<0.0010 ND<0.0010 ND<0.010 --

MW-9 9' 3/26/09 9 110 -- ND<0.0010 0.0013 ND<0.0010 0.0010 ND<0.0010 ND<0.0010 ND<0.010 --

MW-9 11' 3/26/09 11 61 -- ND<0.0010 ND<0.0010 ND<0.0010 ND<0.0010 ND<0.0010 ND<0.0010 ND<0.010 --

MW-9 13' 3/26/09 13 ND<0.50 -- ND<0.0010 ND<0.0010 ND<0.0010 ND<0.0010 ND<0.0010 ND<0.0010 ND<0.010 --

ARCO 2035 Soil Table Page 8 of  9 Closure Solutions, Inc.



Sample Date Depth TPHg TPHd B T E X 1,2-DCA MTBE TBA Lead
ID Sampled (feet bgs) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Table 2
Historical Soil Analytical Data

 ARCO Service Station No. 2035
1001 San Pablo Avenue

Albany, California

ABBREVIATIONS:

Bold = Detection above laboratory reporting limits

TPHg = Total petroleum hydrocarbons as gasoline by EPA Method 5030/8015/8020

TPHd = Total petroleum hydrocarbons as diesel by EPA Method 3550/8015

B = Benzene

T = Toluene

E = Ethylbenzene

X = Total xylenes

MTBE = Methyl tert-butyl ether by EPA Method 8020/8260

TBA = Tert-butyl alcohol

1,2-DCA = 1,2-Dichloroethane

feet bgs = Feet below ground surface

mg/kg = Milligrams per kilogram (parts per million [ppm])

ND< = Not detected at or above reporting limit

ND = Detection limits varied for different compunds

-- = Constituent not analyzed

* =
( ) = Results measured by EPA Method 8240

unk = Unknown

Background information, including but not limited to previous field measurements, analytical results, Site plans, and other data have 
been obtained from previous consultants, and/or third parties, in the preparation of this report. Closure Solutions has relied on this 
information as furnished. Closure Solutions is not responsible for, nor has it confirmed the accuracy of data collected or generated by 
others. 

Sample collected from the satuarted zone, analyzed for site 
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Sample Date Depth TOG VOCs SVOCs Cadmium Chromium Nickel Zinc PCBs
ID Sampled (feet bgs) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

S-13-T4S 7/3/1991 13 ND<30 ND -- -- -- -- -- --

S-6-B11 Oct-91 6 80 ND -- ND<0.50 49 97 41 --

S-11-B11 Oct-91 11 43 ND -- ND<0.50 80 77 69 --

S-16-B11 Oct-91 16 57 ND -- ND<0.50 33 25 45 --

S-21-B11 Oct-91 21 74 ND -- ND<0.50 39 32 56 --

S-41/2-B12 Aug-92 4.5 250 ND ND ND<0.50 59 58 40 ND

S-9-B12 Aug-92 9 100 ND ND ND<0.50 42 46 37 ND

S-141/2-B12 Aug-92 14.5 ND<50 ND ND ND<0.50 49 49 69 ND

S-41/2-B13 Aug-92 4.5 ND<50 ND ND ND<0.50 68 65 43 ND

S-71/2-B13 Aug-92 7.5 1,800 ND ND ND<0.50 51 81 46 ND

S-171/2-B13 Aug-92 17.5 ND<50 ND ND ND<0.50 43 51 69 ND

Table 3
Additional Soil Analytical Data

 ARCO Service Station No. 2035
1001 San Pablo Avenue

Albany, California

ARCO 2035 Soil Table 1 of 2 Closure Solutions, Inc.



Sample Date Depth TOG VOCs SVOCs Cadmium Chromium Nickel Zinc PCBs
ID Sampled (feet bgs) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Table 3
Additional Soil Analytical Data

 ARCO Service Station No. 2035
1001 San Pablo Avenue

Albany, California

ABBREVIATIONS:

Bold = Detection above laboratory reporting limits

TOG = Total Oil and Grease

VOCs = Volatile Organic Coumpounds

SVOCs = Semi-Volatile Organic Compounds

PCBs = Polychloro-biphenols

feet bgs = Feet below ground surface

mg/kg = Milligrams per kilogram (parts per million [ppm])

ND< = Not detected at or above various reporting limits

ND = Detection limits varied for different compunds

-- = Constituent not analyzed

LIMITATIONS:

Background information, including but not limited to previous field measurements, analytical results, 
Site plans, and other data have been obtained from previous consultants, and/or third parties, in the 
preparation of this report. Closure Solutions has relied on this information as furnished. Closure 
Solutions is not responsible for, nor has it confirmed the accuracy of data collected or generated by 
others. 
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Historical Groundwater Monitoring Data



Sample Date P/NP

Elevation

Depth to

TPHg

Ethyl-

Footnote

Water Level

(feet)

Water Elevation

Toluene Benzene

Total

Xylenes MTBE

Concentrations in (µg/L)

DO

(mg/L)Benzene

TOC

(feet) (feet)

Well and

LNAPL

Thickness

(feet) pH

GRO/

ARCO Service Station #2035, 1001 San Pablo Ave., Albany, CA

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

MW-1

--<50<5.0<5.0<5.036080030.6810.7341.41P 0.00 --4/11/2002

1.11.7<0.50<0.50<0.50<0.50<5031.1910.22P 0.00 --11/27/2002

1.78.61124<5.04301,70032.279.14-- 0.00 --6/3/2003

a2.30.95<0.50<0.50<0.50<0.50<5033.3810.1743.55P 0.00 6.511/13/2003

1.63.0<0.50<0.50<0.507.212034.279.28P 0.00 6.005/12/2004

5.22.41.1<0.50<0.500.94<5034.399.16P 0.00 6.612/01/2004

2.88.86.412<5.03901,30034.978.58P 0.00 6.505/02/2005

1.70.920.54<0.50<0.50<0.50<5034.059.50P 0.00 6.411/16/2005

2.44.0<2.55.4<2.520085036.197.36P 0.00 6.55/31/2006

4.500.72<0.50<0.50<0.500.52<5033.649.91P 0.00 6.9912/6/2006

2.431.8<0.50<0.50<0.506.66733.909.65P 0.00 6.965/15/2007

4.510.98<0.50<0.50<0.50<0.50<5034.449.11P 0.00 6.8111/29/2007

1.89<0.505.85.40.5314089035.308.25P 0.00 6.615/6/2008

1.83<0.50<0.50<0.50<0.50<0.50<5033.0010.55P 0.00 6.6711/24/2008

d--------------34.539.02-- 0.00 --4/9/2009

--------------34.319.24-- 0.00 --11/24/2009

--------------35.088.47-- 0.00 --5/26/2010

--------------34.938.62-- 0.00 --11/30/2010

--------------34.918.64P 0.00 --2/16/2011

--------------35.318.24-- 0.00 --5/11/2011

MW-2

--24<0.50<0.50<0.50<0.50<5029.3311.0540.38P 0.00 --4/11/2002

2.65.4<0.50<0.50<0.50<0.50<5029.8710.51P 0.00 --11/27/2002

1.723<0.50<0.50<0.50<0.50<5030.609.78-- 0.00 --6/3/2003

a2.39.5<0.50<0.50<0.50<0.50<5031.8310.6942.52P 0.00 6.511/13/2003

2.227<2.5<2.5<2.5<2.5<25032.1810.34P 0.00 6.605/12/2004

3.9170.70<0.50<0.50<0.50<5032.2410.28P 0.00 6.612/01/2004

3.125<0.50<0.50<0.50<0.50<5033.029.50P 0.00 6.605/02/2005

2.87.60.50<0.50<0.50<0.50<5032.0210.50P 0.00 6.411/16/2005

2.024<0.50<0.50<0.50<0.50<5032.4910.03P 0.00 6.65/31/2006
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Sample Date P/NP

Elevation

Depth to

TPHg

Ethyl-

Footnote

Water Level

(feet)

Water Elevation

Toluene Benzene

Total

Xylenes MTBE

Concentrations in (µg/L)

DO

(mg/L)Benzene

TOC

(feet) (feet)

Well and

LNAPL

Thickness

(feet) pH

GRO/

ARCO Service Station #2035, 1001 San Pablo Ave., Albany, CA

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

MW-2 Cont.

3.721.6<0.50<0.50<0.50<0.50<5032.2410.2842.52P 0.00 6.9112/6/2006

2.9044<0.50<0.50<0.50<0.50<5032.5210.00P 0.00 6.695/15/2007

4.831.9<0.50<0.50<0.50<0.50<5032.3910.13P 0.00 6.8911/29/2007

1.8835<0.50<0.50<0.50<0.50<5032.979.55P 0.00 6.625/6/2008

1.834.3<0.50<0.50<0.50<0.50<5031.8210.70P 0.00 6.7411/24/2008

d--------------32.899.6842.57-- 0.00 --4/9/2009

--------------32.0910.48-- 0.00 --11/24/2009

--------------32.929.65-- 0.00 --5/26/2010

--------------32.739.84-- 0.00 --11/30/2010

--------------33.189.39P 0.00 --2/16/2011

--------------32.899.68-- 0.00 --5/11/2011

MW-3

--120<0.50<0.50<0.509.425030.3911.0541.44P 0.00 --4/11/2002

2.2562.5<1.0<1.0<1.0<10030.9510.49P 0.00 --11/27/2002

4.147<0.50<0.50<0.50<0.5013032.009.44-- 0.00 --6/3/2003

a3.836<0.50<0.50<0.50<0.505332.9410.6843.62P 0.00 6.811/13/2003

4.239<0.50<0.50<0.50<0.506533.679.95P 0.00 6.905/12/2004

4.337<0.50<0.50<0.50<0.5014033.3010.32P 0.00 6.912/01/2004

3.123<0.50<0.50<0.50<0.5014034.509.12P 0.00 6.705/02/2005

4.132<0.50<0.50<0.50<0.50<5033.0410.58P 0.00 6.511/16/2005

4.320<0.50<0.50<0.50<0.50<5034.219.41P 0.00 6.85/31/2006

2.7120<0.50<0.50<0.50<0.50<5033.3710.25P 0.00 7.0012/6/2006

5.8940<0.50<0.50<0.50<0.50<5033.929.70P 0.00 7.075/15/2007

4.7435<0.50<0.50<0.50<0.509033.5410.08P 0.00 6.6111/29/2007

2.0514<0.50<0.50<0.50<0.50<5033.6010.02P 0.00 6.615/6/2008

1.9828<1.0<1.0<1.0<1.0<5032.8210.80P 0.00 6.7711/24/2008

d--------------34.089.5543.63-- 0.00 --4/9/2009

--------------33.3410.29-- 0.00 --11/24/2009

--------------33.879.76-- 0.00 --5/26/2010

--------------33.4810.15-- 0.00 --11/30/2010
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Depth to
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ARCO Service Station #2035, 1001 San Pablo Ave., Albany, CA

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

MW-3 Cont.

--------------34.419.2243.63P 0.00 --2/16/2011

--------------34.089.55-- 0.00 --5/11/2011

MW-4

--11<0.50<0.50<0.50<0.50<5029.5210.8140.33NP 0.00 --4/11/2002

1.86.5<0.50<0.50<0.50<0.50<5030.2410.09NP 0.00 --11/27/2002

1.1120<2.5<2.5<2.5<2.5<25031.718.62-- 0.00 --6/3/2003

a1.320<0.50<0.50<0.50<0.50<5032.509.9842.48NP 0.00 6.211/13/2003

2.979<2.5<2.5<2.5<2.5<25033.009.48P 0.00 6.605/12/2004

1.91.8<0.50<0.50<0.50<0.50<5032.889.60NP 0.00 6.712/01/2004

2.811<0.50<0.50<0.50<0.50<5033.818.67NP 0.00 6.605/02/2005

1.70.93<0.50<0.50<0.50<0.50<5032.4810.00NP 0.00 6.311/16/2005

1.02.4<0.50<0.50<0.50<0.50<5033.968.52NP 0.00 7.05/31/2006

0.857.8<0.50<0.50<0.50<0.50<5032.589.90NP 0.00 7.1012/6/2006

1.372.2<0.50<0.50<0.50<0.50<5033.309.18NP 0.00 6.855/15/2007

1.819.1<0.50<0.50<0.50<0.50<5033.389.10NP 0.00 7.1411/29/2007

2.6110<0.50<0.50<0.50<0.50<5033.089.40P 0.00 6.915/6/2008

2.67<0.50<0.50<0.50<0.50<0.50<5032.2810.20NP 0.00 6.8811/24/2008

d2.5112<0.50<0.50<0.50<0.50<5033.519.0042.51P 0.00 7.114/9/2009

0.801.7<0.50<0.50<0.50<0.50<5032.629.89P 0.00 6.5811/24/2009

0.981.4<0.50<0.50<0.50<0.50<5033.728.79P 0.00 6.05/26/2010

f1.40------------33.209.31P 0.00 6.411/30/2010

0.912.1<0.50<0.50<0.50<0.50<5034.018.50P 0.00 7.12/16/2011

1.430.75<0.50<0.50<0.50<0.50<5033.718.80P 0.00 6.85/11/2011

MW-5

--<5.0<0.50<0.50<0.50<0.50<5031.2110.6341.84NP 0.00 --4/11/2002

--------------31.1910.65NP 0.00 --11/27/2002

1.8<0.50<0.50<0.50<0.50<0.50<5032.928.92-- 0.00 --6/3/2003

a1.40.79<0.50<0.50<0.50<0.50<5033.4510.5844.03NP 0.00 5.711/13/2003

--------------34.089.95-- 0.00 --05/12/2004

Page 3 of 8



Sample Date P/NP

Elevation

Depth to

TPHg

Ethyl-

Footnote

Water Level

(feet)

Water Elevation

Toluene Benzene

Total

Xylenes MTBE

Concentrations in (µg/L)

DO

(mg/L)Benzene

TOC

(feet) (feet)

Well and

LNAPL

Thickness

(feet) pH

GRO/

ARCO Service Station #2035, 1001 San Pablo Ave., Albany, CA

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

MW-5 Cont.

1.80.55<0.50<0.50<0.50<0.50<5033.9810.0544.03NP 0.00 6.312/01/2004

--------------35.288.75-- 0.00 --05/02/2005

1.3<0.50<0.50<0.50<0.50<0.50<5033.6610.37NP 0.00 6.211/16/2005

--------------34.969.07-- 0.00 --5/31/2006

1.240.99<0.50<0.50<0.50<0.50<5033.7810.25NP 0.00 6.8812/6/2006

--------------34.529.51-- 0.00 --5/15/2007

1.93<0.50<0.50<0.50<0.50<0.50<5034.089.95NP 0.00 6.9811/29/2007

--------------34.369.67-- 0.00 --5/6/2008

2.43<0.50<0.50<0.50<0.50<0.50<5033.4110.62NP 0.00 6.5211/24/2008

d--------------32.0312.00-- 0.00 --4/9/2009

0.940.89<0.50<0.501.4<0.50<5033.6910.34P 0.00 6.111/24/2009

--------------34.829.21-- 0.00 --5/26/2010

f--------------34.189.85P 0.00 6.1711/30/2010

1.23<0.50<0.50<0.50<0.50<0.50<5035.029.01P 0.00 6.92/16/2011

--------------34.599.44-- 0.00 --5/11/2011

MW-6

--<5.0<0.50<0.50<0.50<0.50<5028.7111.4240.13NP 0.00 --4/11/2002

1.3<0.50<0.50<0.50<0.50<0.50<5027.0213.11NP 0.00 --11/27/2002

1.1<0.50<0.50<0.50<0.50<0.50<5027.6512.48-- 0.00 --6/3/2003

a1.2<0.50<0.50<0.50<0.50<0.50<5029.1513.1142.26NP 0.00 6.811/13/2003

--------------29.5812.68-- 0.00 --05/12/2004

1.7<0.50<0.50<0.50<0.50<0.50<5029.5812.68NP 0.00 7.312/01/2004

--------------30.0112.25-- 0.00 --05/02/2005

1.2<0.50<0.50<0.50<0.50<0.50<5029.2812.98NP 0.00 6.711/16/2005

--------------29.9112.35-- 0.00 --5/31/2006

1.24<0.50<0.50<0.50<0.50<0.50<5029.2812.98NP 0.00 6.8612/6/2006

--------------29.7112.55-- 0.00 --5/15/2007

--<0.50<0.50<0.50<0.50<0.50<5029.5112.75NP 0.00 6.9311/29/2007

--------------29.3512.91-- 0.00 --5/6/2008

2.28<0.50<0.50<0.50<0.50<0.50<5029.0613.20NP 0.00 7.2511/24/2008
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ARCO Service Station #2035, 1001 San Pablo Ave., Albany, CA

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

MW-6 Cont.

d--------------29.7912.5242.31-- 0.00 --4/9/2009

0.83<0.50<0.50<0.50<0.50<0.50<5029.4112.90P 0.00 6.5911/24/2009

--------------30.1412.17-- 0.00 --5/26/2010

f1.20------------29.8612.45P 0.00 7.211/30/2010

1.02<0.50<0.50<0.50<0.50<0.50<5030.3611.95P 0.00 6.92/16/2011

--------------29.9612.35-- 0.00 --5/11/2011

MW-7

d8.41<0.5021211.75.24,10036.456.7343.18P 0.00 7.794/9/2009

c0.60<0.503.03.31.14.12,70034.878.31P 0.00 6.811/24/2009

0.71<0.500.842.20.531.21,80036.566.62P 0.00 6.65/26/2010

f0.79------------36.346.84P 0.00 6.711/30/2010

g0.56<0.501.48.00.841.42,00037.745.44P 0.00 7.02/16/2011

lw1.76<0.50<0.50<0.50<0.50<0.508436.206.98P 0.00 7.15/11/2011

MW-8

d2.091105901502609404,30032.869.5042.36P 0.00 7.624/9/2009

c0.64<1002,2001,3006709,90028,00032.1110.25P 0.00 6.4811/24/2009

0.78<10<1021<104201,40033.119.25P 0.00 6.65/26/2010

f2.26------------32.689.68P 0.00 6.611/30/2010

g3.35<5.0<5.050<5.027096033.418.95P 0.00 6.92/16/2011

lw0.94<4.04.557<4.02901,20032.939.43P 0.00 7.25/11/2011

MW-9

d2.812.1<0.50<0.50<0.50<0.50<5034.828.9543.77P 0.00 7.584/9/2009

--3.8<0.50<0.50<0.50<0.50<5033.6610.11P 0.00 6.311/24/2009

0.661.9<0.50<0.50<0.50<0.50<5034.898.88P 0.00 5.75/26/2010

f0.64------------34.219.56P 0.00 6.311/30/2010

0.553.8<0.50<0.50<0.50<0.50<5035.128.65P 0.00 6.62/16/2011

1.221.2<0.50<0.50<0.50<0.50<5034.719.06P 0.00 6.65/11/2011

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

RW-1 Cont.

--1,5002,0003802,00075015,00031.139.2040.33P 0.00 --4/11/2002

1.8<25<25<25<25720<2,50030.0210.31P 0.00 --11/27/2002

1.44894.30.977847030.799.54-- 0.00 --6/3/2003

a1.344<0.50<0.50<0.502913032.0010.3542.35P 0.00 6.611/13/2003

1.9<2.5<2.5<2.5<2.566<25032.559.80P 0.00 6.905/12/2004

--------------31.9310.42-- 0.00 --09/02/2004

--------------31.9910.36-- 0.00 --10/07/2004

--------------32.429.93-- 0.00 --11/04/2004

1.816<2.5<2.5<2.596<25032.3310.02P 0.00 6.712/01/2004

2.550<1.0<1.0<1.010023033.159.20P 0.00 6.605/02/2005

1.032<1.0<1.0<1.028<10031.3910.96P 0.00 6.511/16/2005

1.328<0.50<0.50<0.503232033.019.34P 0.00 6.85/31/2006

1.4919<0.50<0.50<0.50275032.2510.10P 0.00 7.5412/6/2006

2.6118<0.50<0.50<0.503228032.939.42P 0.00 7.105/15/2007

4.8618<0.50<0.50<0.5014<5032.609.75P 0.00 8.1411/29/2007

2.482.6<2.5<2.5<2.511061032.649.71P 0.00 6.955/6/2008

2.5311<0.50<0.50<0.50317331.8710.48P 0.00 6.8811/24/2008

d2.584.01.21.0<0.503672032.779.4642.23P 0.00 7.734/9/2009

0.856.5<0.50<0.50<0.502.0<5032.0810.15P 0.00 6.611/24/2009

1.460.94<0.50<0.50<0.50119033.119.12P 0.00 6.45/26/2010

f2.10------------32.859.38P 0.00 7.211/30/2010

0.761.32.92.62.93701,60033.089.15P 0.00 7.02/16/2011

lw0.91<2.02.0<2.0<2.0791,60032.679.56P 0.00 7.45/11/2011

S-5

--<5007,4004101,40039030,00030.1610.1740.33P 0.00 --4/11/2002

4.3<5013,0001,4004501,30055,00030.569.77P 0.00 --11/27/2002

1.9<259,9001,10026068044,00031.219.12-- 0.00 --6/3/2003

1.9<259,9001,10026068044,00031.309.03-- 0.00 --6/3/2003

1.4<25----------31.219.12-- 0.00 --6/3/2003

1.4<25----------31.309.03-- 0.00 --6/3/2003
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Table 1. Summary of Groundwater Monitoring Data: Relative Water Elevations and Laboratory Analyses

S-5 Cont.

a1.4<505,90069012052031,00032.719.1241.83P 0.00 6.511/13/2003

1.9<505,0009107976028,00031.889.95P 0.00 6.605/12/2004

b--<254,0001,400641,50026,00032.229.61P 0.00 6.512/01/2004

1.8<5.01,3002601870013,00033.038.80P 0.00 6.405/02/2005

1.1<5.0850570251,40015,00032.039.80P 0.00 6.311/16/2005

1.4<5.0390490<5.01709,80032.948.89P 0.00 6.65/31/2006

1.23<259701,700<251,10016,00032.189.65P 0.00 6.9512/6/2006

3.63<5.0310340<5.014010,00032.948.89P 0.00 7.105/15/2007

c (Benzene)5.42<2.53605008.677013,00032.359.48P 0.00 7.2811/29/2007

3.37<0.501305802.83207,40032.539.30P 0.00 6.885/6/2008

3.22<1014390<104007,70031.8310.00P 0.00 6.4311/24/2008

3.14<1035370<102307,70032.938.90P 0.00 7.774/9/2009

e-------------------- -- --11/24/2009

e-------------------- -- --5/26/2010

f0.62------------32.918.92P 0.00 6.611/30/2010

1.34<0.503.211<0.50262,70033.268.57P 0.00 7.52/16/2011

lw0.72<0.502.29.70.58191,50032.988.85P 0.00 6.85/11/2011
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Symbols & Abbreviations:
-- = Not analyzed/applicable/measured/available
< = Not detected at or above laboratory reporting limit
ft bgs = Feet below ground surface
BTEX = Benzene, toluene, ethylbenzene and xylenes
DO = Dissolved oxygen
DTW = Depth to water in ft bgs
GRO = Gasoline range organics, range C4-C12
GWE = Groundwater elevation measured in ft
mg/L = Milligrams per liter
MTBE = Methyl tert butyl ether
NP = Not purged before sampling
P = Purged before sampling
TOC = Top of casing measured in ft
TPH-g = Total petroleum hydrocarbons as gasoline, analyzed using EPA Method 8015, Modified
µg/L = Micrograms per liter
SEQ/SEQM = Sequoia Analytical/Sequoia Morgan Hill Laboratories

Footnotes:
a = Site resurveyed by URS on 10/15/03 to NAVD '88
b = Sheen in well
c = Sample taken from VOA vial with air bubble >6mm 
d = Well surveyed on 4/20/09
e = Well not monitored or sampled due to traffic control safety concerns
f = Samples were collected on 11/30/2010 but not able to be analyzed (frozen). Subsequent re-sampling could not occur in 4Q 2010
g = Quantitation of unknown hydrocarbon(s) in sample based on gasoline
lw = Quantitated against gasoline

Notes:
No sampling occurs at this site during the first and third quarters of each calendar year

TPH-g analyzed using EPA Method 8015, Modified and BTEX and MTBE by EPA method 8260B

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

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

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 and

Footnote

Concentrations in (µg/L)

Ethanol TBA MTBE ETBE TAME 1,2-DCA EDBDIPESample Date

ARCO Service Station #2035, 1001 San Pablo Ave., Albany, CA

Table 2. Summary of Fuel Additives Analytical Data

MW-1

----------<50----4/11/2002

----------1.7----11/27/2002

<5.0<5.0<5.0<5.0<5.08.6<200<10006/3/2003

----<0.50<0.50<0.500.95<20<10011/13/2003

<0.50<0.50<0.50<0.50<0.503.0<20<10005/12/2004

<0.50<0.50<0.50<0.50<0.502.4<20<10012/01/2004

<5.0<5.0<5.0<5.0<5.08.8220<1,00005/02/2005

a<0.50<0.50<0.50<0.50<0.500.92<20<10011/16/2005

a<2.5<2.5<2.5<2.5<2.54.0<100<1,5005/31/2006

<0.50<0.50<0.50<0.50<0.500.72<20<30012/6/2006

<0.50<0.50<0.50<0.50<0.501.8<20<3005/15/2007

<0.50<0.50<0.50<0.50<0.500.98<20<30011/29/2007

<0.50<0.50<0.50<0.50<0.50<0.50<10<3005/6/2008

<0.50<0.50<0.50<0.50<0.50<0.50<10<30011/24/2008

MW-2

----------24----4/11/2002

----------5.4----11/27/2002

<0.500.94<0.50<0.50<0.5023<20<1006/3/2003

----<0.50<0.50<0.509.5<20<10011/13/2003

<2.5<2.5<2.5<2.5<2.527<100<50005/12/2004

<0.500.74<0.50<0.50<0.5017<20<10012/01/2004

<0.50<0.50<0.50<0.50<0.502575<10005/02/2005

a<0.500.79<0.50<0.50<0.507.6<20<10011/16/2005

a<0.500.66<0.50<0.50<0.5024<20<3005/31/2006

a<0.50<0.50<0.50<0.50<0.501.6<20<30012/6/2006

<0.501.2<0.50<0.50<0.5044<20<3005/15/2007

<0.50<0.50<0.50<0.50<0.501.9<20<30011/29/2007

<0.500.93<0.50<0.50<0.5035<10<3005/6/2008

<0.50<0.50<0.50<0.50<0.504.3<10<30011/24/2008

MW-3

Page 1 of 6



Well and

Footnote

Concentrations in (µg/L)

Ethanol TBA MTBE ETBE TAME 1,2-DCA EDBDIPESample Date

ARCO Service Station #2035, 1001 San Pablo Ave., Albany, CA

Table 2. Summary of Fuel Additives Analytical Data

MW-3 Cont.

----------120----4/11/2002

----------56----11/27/2002

<0.50<0.50<0.50<0.50<0.5047<20<1006/3/2003

----<0.50<0.50<0.5036<20<10011/13/2003

<0.50<0.50<0.50<0.50<0.5039<20<10005/12/2004

<0.50<0.50<0.50<0.50<0.5037<20<10012/01/2004

<0.50<0.50<0.50<0.50<0.5023<20<10005/02/2005

a<0.50<0.50<0.50<0.50<0.5032<20<10011/16/2005

a<0.50<0.50<0.50<0.50<0.5020<20<3005/31/2006

a<0.50<0.50<0.50<0.50<0.5020<20<30012/6/2006

<0.50<0.50<0.50<0.50<0.5040<20<3005/15/2007

<0.50<0.50<0.50<0.50<0.5035<20<30011/29/2007

<0.50<0.50<0.50<0.50<0.5014<10<3005/6/2008

<1.0<1.0<1.0<1.0<1.028<20<60011/24/2008

MW-4

----------11----4/11/2002

----------6.5----11/27/2002

<2.5<2.5<2.5<2.5<2.5120<100<5006/3/2003

----<0.50<0.50<0.5020<20<10011/13/2003

<2.5<2.5<2.5<2.5<2.579<100<50005/12/2004

<0.50<0.50<0.50<0.50<0.501.8<20<10012/01/2004

<0.50<0.50<0.50<0.50<0.501175<10005/02/2005

a<0.50<0.50<0.50<0.50<0.500.93<20<10011/16/2005

a<0.50<0.50<0.50<0.50<0.502.4<20<3005/31/2006

a<0.50<0.50<0.50<0.50<0.507.8<20<30012/6/2006

<0.50<0.50<0.50<0.50<0.502.2<20<3005/15/2007

<0.50<0.50<0.50<0.50<0.509.1<20<30011/29/2007

<0.50<0.50<0.50<0.50<0.5010<10<3005/6/2008

<0.50<0.50<0.50<0.50<0.50<0.50<10<30011/24/2008

<0.50<0.50<0.50<0.50<0.5012<10<3004/9/2009

<0.50<0.50<0.50<0.50<0.501.7<10<30011/24/2009
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Well and

Footnote

Concentrations in (µg/L)

Ethanol TBA MTBE ETBE TAME 1,2-DCA EDBDIPESample Date

ARCO Service Station #2035, 1001 San Pablo Ave., Albany, CA

Table 2. Summary of Fuel Additives Analytical Data

MW-4 Cont.

<0.50<0.50<0.50<0.50<0.501.4<10<3005/26/2010

<0.50<0.50<0.50<0.50<0.502.1<10<3002/16/2011

<0.50<0.50<0.50<0.50<0.500.75<10<3005/11/2011

MW-5

----------<5.0----4/11/2002

<0.50<0.50<0.50<0.50<0.50<0.50<20<1006/3/2003

----<0.50<0.50<0.500.79<20<10011/13/2003

<0.50<0.50<0.50<0.50<0.500.55<20<10012/01/2004

a<0.50<0.50<0.50<0.50<0.50<0.50<20<10011/16/2005

a<0.50<0.50<0.50<0.50<0.500.99<20<30012/6/2006

<0.50<0.50<0.50<0.50<0.50<0.50<20<30011/29/2007

<0.50<0.50<0.50<0.50<0.50<0.50<10<30011/24/2008

<0.50<0.50<0.50<0.50<0.500.89<10<30011/24/2009

<0.50<0.50<0.50<0.50<0.50<0.50<10<3002/16/2011

MW-6

----------<5.0----4/11/2002

----------<0.50----11/27/2002

<0.50<0.50<0.50<0.50<0.50<0.50<20<1006/3/2003

----<0.50<0.50<0.50<0.50<20<10011/13/2003

<0.50<0.50<0.50<0.50<0.50<0.50<20<10012/01/2004

a<0.50<0.50<0.50<0.50<0.50<0.50<20<10011/16/2005

a<0.50<0.50<0.50<0.50<0.50<0.50<20<30012/6/2006

<0.50<0.50<0.50<0.50<0.50<0.50<20<30011/29/2007

<0.50<0.50<0.50<0.50<0.50<0.50<10<30011/24/2008

<0.50<0.50<0.50<0.50<0.50<0.50<10<30011/24/2009

<0.50<0.50<0.50<0.50<0.50<0.50<10<3002/16/2011

MW-7

<0.50<0.50<0.50<0.50<0.50<0.50<10<3004/9/2009

b<0.50<0.50<0.50<0.50<0.50<0.50<10<30011/24/2009

<0.50<0.50<0.50<0.50<0.50<0.50<10<3005/26/2010
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Well and

Footnote

Concentrations in (µg/L)

Ethanol TBA MTBE ETBE TAME 1,2-DCA EDBDIPESample Date

ARCO Service Station #2035, 1001 San Pablo Ave., Albany, CA

Table 2. Summary of Fuel Additives Analytical Data

MW-7 Cont.

<0.50<0.50<0.50<0.50<0.50<0.50<10<3002/16/2011

c<0.50<0.50<0.50<0.50<0.50<0.50<10<3005/11/2011

MW-8

<0.5034<0.50<0.505.5110330<3004/9/2009

b<100<100<100<100<100<100<2,000<60,00011/24/2009

<10<10<10<10<10<10<200<6,0005/26/2010

<5.0<5.0<5.0<5.0<5.0<5.0<100<3,0002/16/2011

c<4.0<4.0<4.0<4.0<4.0<4.0<80<2,4005/11/2011

MW-9

<0.50<0.50<0.50<0.50<0.502.1<10<3004/9/2009

<0.50<0.50<0.50<0.50<0.503.8<10<30011/24/2009

<0.50<0.50<0.50<0.50<0.501.9<10<3005/26/2010

<0.50<0.50<0.50<0.50<0.503.8<10<3002/16/2011

<0.50<0.50<0.50<0.50<0.501.2<10<3005/11/2011

RW-1

----------1,500----4/11/2002

----------<25----11/27/2002

<0.50<0.50<0.50<0.50<0.504822<1006/3/2003

----<0.50<0.50<0.5044<20<10011/13/2003

<2.5<2.5<2.5<2.5<2.5<2.5<100<50005/12/2004

<2.5<2.5<2.5<2.5<2.516<100<50012/01/2004

<1.0<1.0<1.0<1.0<1.050<40<20005/02/2005

a<1.0<1.0<1.0<1.0<1.032<40<20011/16/2005

a<0.50<0.50<0.50<0.50<0.5028<20<3005/31/2006

a<0.50<0.50<0.50<0.50<0.5019<20<30012/6/2006

<0.50<0.50<0.50<0.50<0.5018<20<3005/15/2007

<0.50<0.50<0.50<0.50<0.5018<20<30011/29/2007

<2.5<2.5<2.5<2.5<2.52.6<50<1,5005/6/2008

<0.50<0.50<0.50<0.50<0.5011<10<30011/24/2008

<0.50<0.50<0.50<0.50<0.504.0<10<3004/9/2009
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Well and

Footnote

Concentrations in (µg/L)

Ethanol TBA MTBE ETBE TAME 1,2-DCA EDBDIPESample Date

ARCO Service Station #2035, 1001 San Pablo Ave., Albany, CA

Table 2. Summary of Fuel Additives Analytical Data

RW-1 Cont.

<0.50<0.50<0.50<0.50<0.506.5<10<30011/24/2009

<0.50<0.50<0.50<0.50<0.500.94<10<3005/26/2010

<0.50<0.50<0.50<0.50<0.501.3<10<3002/16/2011

c<2.0<2.0<2.0<2.0<2.0<2.0<40<1,2005/11/2011

S-5

----------<500----4/11/2002

----------<50----11/27/2002

<25<25<25<25<25<25<1,000<5,0006/3/2003

<25<25<25<25<25<25<1,000<5,0006/3/2003

<25<25<25<25<25<25<1,000<5,0006/3/2003

<25<25<25<25<25<25<1,000<5,0006/3/2003

----<50<50<50<50<2,000<10,00011/13/2003

<50<50<50<50<50<50<2,000<10,00005/12/2004

<25<25<25<25<25<25<1,000<5,00012/01/2004

<5.0<5.0<5.0<5.0<5.0<5.0<200<1,00005/02/2005

a<5.0<5.0<5.0<5.0<5.0<5.0<200<1,00011/16/2005

a<5.0<5.0<5.0<5.0<5.0<5.0<200<3,0005/31/2006

a<25<25<25<25<25<25<1,000<15,00012/6/2006

<5.0<5.0<5.0<5.0<5.0<5.0<200<3,0005/15/2007

<2.5<2.5<2.5<2.5<2.5<2.5<100<1,50011/29/2007

<0.50<0.50<0.50<0.50<0.50<0.50<10<3005/6/2008

<10<10<10<10<10<10<200<6,00011/24/2008

<10<10<10<10<10<10<200<6,0004/9/2009

<0.50<0.50<0.50<0.50<0.50<0.50<10<3002/16/2011

c<0.50<0.50<0.50<0.50<0.50<0.50<10<3005/11/2011
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Symbols & Abbreviations:
-- = Not analyzed/applicable/measured/available
< = Not detected at or above the laboratory reporting limit
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

Footnote:
a = Calibration verification for ethanol was within method limits but outside contract limits
b = Sample taken from VOA vial with air bubble > 6mm diameter
c = LW Quantitated against gasoline

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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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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Table K-2. Direct Exposure Soil Screening Levels
Commerical/Industrial Worker Exposure Scenario

Final Carcinogens Noncarcinogens Noncarcinogens

Screening Level (Risk = 10-6) (HQ = 0.2) (HQ = 1.0) Saturation

Chemical (mg/kg) Basis (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Acenaphthene 3.1E+03 noncarcinogenic effects - 3.1E+03 1.6E+04 N/A

Acenaphthylene 3.3E+03 noncarcinogenic effects - 3.3E+03 1.7E+04 N/A

Acetone 1.1E+04 noncarcinogenic effects - 1.1E+04 5.3E+04 1.0E+05

Aldrin 1.3E-01 carcinogenic effects 1.3E-01 4.6E+00 2.3E+01 N/A

Anthracene 2.6E+04 noncarcinogenic effects - 2.6E+04 1.3E+05 N/A

Antimony 8.2E+01 noncarcinogenic effects - 8.2E+01 4.1E+02 N/A

Arsenic 1.6E+00 carcinogenic effects 1.6E+00 5.1E+01 2.6E+02 N/A

Barium 3.4E+04 noncarcinogenic effects - 3.4E+04 1.7E+05 N/A

Benzene 2.7E-01 carcinogenic effects 2.7E-01 1.6E+01 8.2E+01 8.7E+02

Benzo(a)anthracene 1.3E+00 carcinogenic effects 1.3E+00 3.3E+03 1.7E+04 N/A

Benzo(b)fluoranthene 1.3E+00 carcinogenic effects 1.3E+00 3.3E+03 1.7E+04 N/A

Benzo(k)fluoranthene 1.3E+00 carcinogenic effects 1.3E+00 3.3E+03 1.7E+04 N/A

Benzo(g,h,i)perylene 3.3E+03 noncarcinogenic effects - 3.3E+03 1.7E+04 N/A

Benzo(a)pyrene 1.3E-01 carcinogenic effects 1.3E-01 3.3E+03 1.7E+04 N/A

Beryllium 3.9E+02 noncarcinogenic effects 2.2E+03 3.9E+02 1.9E+03 N/A

1,1-Biphenyl 6.2E+03 noncarcinogenic effects - 6.2E+03 3.1E+04 N/A

Bis(2-chloroethyl) ether 3.8E-01 carcinogenic effects 3.8E-01 - - 9.6E+03

Bis(2-chloroisopropyl) ether 7.7E-02 carcinogenic effects 7.7E-02 5.5E+02 2.7E+03 7.9E+02

Bis(2-ethylhexyl) phthalate 1.2E+02 carcinogenic effects 1.2E+02 2.5E+03 1.2E+04 N/A

Boron 4.1E+04 noncarcinogenic effects - 4.1E+04 2.0E+05 N/A

Bromodichloromethane 1.3E+00 carcinogenic effects 1.3E+00 1.1E+02 5.6E+02 3.0E+03

Bromoform (Tribromomethane) 3.6E+02 carcinogenic effects 3.6E+02 4.1E+03 2.0E+04 N/A

Bromomethane 2.3E+00 noncarcinogenic effects - 2.3E+00 1.2E+01 3.1E+03

Cadmium 7.4E+00 carcinogenic effects 7.4E+00 1.0E+02 5.1E+02 N/A

Carbon tetrachloride 4.4E-02 carcinogenic effects 4.4E-02 1.5E+01 7.3E+01 1.1E+03

Chlordane 1.7E+00 carcinogenic effects 1.7E+00 8.1E+01 4.0E+02 N/A

p -Chloroaniline 8.2E+02 noncarcinogenic effects - 8.2E+02 4.1E+03 N/A

Chlorobenzene 6.8E+02 saturation limit - 8.5E+02 4.3E+03 6.8E+02

Chloroethane 3.4E+01 noncarcinogenic effects 9.9E+02 3.4E+01 1.7E+02 1.6E+03

Chloroform 1.5E+00 carcinogenic effects 1.5E+00 1.6E+02 7.8E+02 2.9E+03

Chloromethane 2.5E+01 noncarcinogenic effects - 2.5E+01 1.3E+02 4.1E+03

2-Chlorophenol 2.7E+01 noncarcinogenic effects - 2.7E+01 1.3E+02 5.5E+04

Chromium (total) - - - - - N/A

INTERIM FINAL - November 2007
SF Bay RWQCB Page 1 of 4 Table K-2 (C-I DE)



Table K-2. Direct Exposure Soil Screening Levels
Commerical/Industrial Worker Exposure Scenario

Final Carcinogens Noncarcinogens Noncarcinogens

Screening Level (Risk = 10-6) (HQ = 0.2) (HQ = 1.0) Saturation

Chemical (mg/kg) Basis (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Chromium III 3.1E+05 noncarcinogenic effects - 3.1E+05 1.5E+06 N/A

Chromium VI 3.6E+01 carcinogenic effects 3.6E+01 3.6E+01 1.8E+02 N/A

Chrysene 2.1E+02 carcinogenic effects 2.1E+02 3.3E+03 1.7E+04 N/A

Cobalt 1.9E+03 carcinogenic effects 1.9E+03 2.7E+03 1.3E+04 N/A

Copper 8.2E+04 noncarcinogenic effects - 8.2E+04 4.1E+05 N/A

Cyanide 1.2E+02 noncarcinogenic effects - 1.2E+02 6.1E+02 N/A

Dibenz(a,h)anthracene 2.1E-01 carcinogenic effects 2.1E-01 3.3E+03 1.7E+04 N/A

Dibromochloromethane 3.4E+01 carcinogenic effects 3.4E+01 4.1E+03 2.0E+04 N/A

1,2-dibromo-3-chloropropane 4.1E-01 carcinogenic effects 4.1E-01 7.7E+04 3.8E+05 N/A

1,2-Dibromoethane 4.4E-02 carcinogenic effects 4.4E-02 1.8E+01 8.9E+01 N/A

1,2-Dichlorobenzene 4.6E+02 noncarcinogenic effects - 4.6E+02 2.3E+03 6.0E+02

1,3-Dichlorobenzene 2.4E+02 noncarcinogenic effects - 2.4E+02 1.2E+03 6.0E+02

1,4-Dichlorobenzene 2.6E+00 carcinogenic effects 2.6E+00 1.3E+03 6.6E+03 N/A

3,3-Dichlorobenzidine 2.4E+00 carcinogenic effects 2.4E+00 - - N/A

Dichlorodiphenyldichloroethane (DDD) 1.0E+01 carcinogenic effects 1.0E+01 8.5E+01 4.3E+02 N/A

Dichlorodiphenyldichloroethene (DDE) 7.0E+00 carcinogenic effects 7.0E+00 8.5E+01 4.3E+02 N/A

Dichlorodiphenyltrichloroethane (DDT) 7.0E+00 carcinogenic effects 7.0E+00 8.5E+01 4.3E+02 N/A

1,1-Dichloroethane 4.7E+00 carcinogenic effects 4.7E+00 2.7E+02 1.3E+03 1.7E+03

1,2-Dichloroethane 4.8E-01 carcinogenic effects 4.8E-01 4.5E+00 2.2E+01 1.8E+03

1,1-Dichloroethene 6.5E+01 noncarcinogenic effects - 6.5E+01 3.2E+02 1.5E+03

cis -1,2-Dichloroethene 2.2E+01 noncarcinogenic effects - 2.2E+01 1.1E+02 1.2E+03

trans -1,2-Dichloroethene 3.4E+01 noncarcinogenic effects - 3.4E+01 1.7E+02 3.1E+03

2,4-Dichlorophenol 6.1E+02 noncarcinogenic effects - 6.1E+02 3.1E+03 N/A

1,2-Dichloropropane 1.0E+00 carcinogenic effects 1.0E+00 3.0E+00 1.5E+01 1.1E+03

1,3-Dichloropropene 3.6E-01 carcinogenic effects 3.6E-01 8.4E+00 4.2E+01 1.4E+03

Dieldrin 1.3E-01 carcinogenic effects 1.3E-01 7.7E+00 3.8E+01 N/A

Diethyl phthalate 9.8E+04 noncarcinogenic effects - 9.8E+04 4.9E+05 N/A

Dimethyl phthalate 1.2E+06 noncarcinogenic effects - 1.2E+06 6.2E+06 N/A

2,4-Dimethylphenol 4.1E+03 noncarcinogenic effects - 4.1E+03 2.0E+04 N/A

2,4-Dinitrophenol 4.1E+03 noncarcinogenic effects - 4.1E+03 2.0E+04 N/A

2,4-Dinitrotoluene 4.2E+00 carcinogenic effects 4.2E+00 4.1E+02 2.0E+03 N/A

1,4-Dioxane 1.1E+02 carcinogenic effects 1.1E+02 1.2E+09 5.8E+09 N/A

Dioxin (2,3,7,8-TCDD) 1.8E-05 carcinogenic effects 1.8E-05 - - N/A
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Table K-2. Direct Exposure Soil Screening Levels
Commerical/Industrial Worker Exposure Scenario

Final Carcinogens Noncarcinogens Noncarcinogens

Screening Level (Risk = 10-6) (HQ = 0.2) (HQ = 1.0) Saturation

Chemical (mg/kg) Basis (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Endosulfan 9.2E+02 noncarcinogenic effects - 9.2E+02 4.6E+03 N/A

Endrin 4.6E+01 noncarcinogenic effects - 4.6E+01 2.3E+02 N/A

Ethylbenzene 5.0E+00 carcinogenic effects 5.0E+00 8.7E+02 4.3E+03 4.0E+02

Fluoranthene 4.4E+03 noncarcinogenic effects - 4.4E+03 2.2E+04 N/A

Fluorene 2.8E+03 noncarcinogenic effects - 2.8E+03 1.4E+04 N/A

Heptachlor 4.8E-01 carcinogenic effects 4.8E-01 7.7E+01 3.8E+02 N/A

Heptachlor epoxide 2.4E-01 carcinogenic effects 2.4E-01 2.0E+00 1.0E+01 N/A

Hexachlorobenzene 1.3E+00 carcinogenic effects 1.3E+00 1.2E+02 6.1E+02 N/A

Hexachlorobutadiene 3.7E+01 carcinogenic effects 3.7E+01 4.1E+01 2.0E+02 N/A

γ-Hexachlorocyclohexane (Lindane) 4.6E+01 noncarcinogenic effects - 4.6E+01 2.3E+02 N/A

Hexachloroethane 4.4E+01 carcinogenic effects 4.4E+01 1.2E+02 6.2E+02 N/A

Indeno(1,2,3-c,d)pyrene 2.1E+00 carcinogenic effects 2.1E+00 3.3E+03 1.7E+04 N/A

Lead 7.5E+02 noncarcinogenic effects - 7.5E+02 7.5E+02 N/A

Mercury (elemental) 1.8E+01 noncarcinogenic effects - 1.8E+01 8.8E+01 N/A

Methoxychlor - - - - - N/A

Methylene chloride 1.7E+01 carcinogenic effects 1.7E+01 2.4E+02 1.2E+03 2.4E+03

Methyl ethyl ketone 2.1E+04 noncarcinogenic effects - 2.1E+04 1.1E+05 3.4E+04

Methyl isobutyl ketone 1.2E+04 noncarcinogenic effects - 1.2E+04 6.1E+04 1.7E+04

Methyl mercury 1.2E+01 noncarcinogenic effects - 1.2E+01 6.2E+01 N/A

2-Methylnaphthalene 4.4E+02 noncarcinogenic effects - 4.4E+02 2.2E+03 N/A

tert -Butyl methyl ether 6.5E+01 carcinogenic effects 6.5E+01 3.7E+03 1.8E+04 2.1E+04

Molybdenum 1.0E+03 noncarcinogenic effects - 1.0E+03 5.1E+03 N/A

Naphthalene 2.8E+00 carcinogenic effects 2.8E+00 2.0E+01 1.0E+02 N/A

Nickel 3.4E+03 noncarcinogenic effects - 3.4E+03 1.7E+04 N/A

Pentachlorophenol 9.0E+00 carcinogenic effects 9.0E+00 2.3E+02 1.2E+03 N/A

Perchlorate 1.4E+02 noncarcinogenic effects - 1.4E+02 7.2E+02 N/A

Phenanthrene 3.3E+03 noncarcinogenic effects - 3.3E+03 1.7E+04 N/A

Phenol 6.1E+04 noncarcinogenic effects - 6.1E+04 3.1E+05 N/A

Polychlorinated biphenyls (PCBs) 7.4E-01 carcinogenic effects 7.4E-01 2.1E+00 1.1E+01 N/A

Pyrene 6.6E+03 noncarcinogenic effects - 6.6E+03 3.3E+04 N/A

Selenium 1.0E+03 noncarcinogenic effects - 1.0E+03 5.1E+03 N/A

Silver 1.0E+03 noncarcinogenic effects - 1.0E+03 5.1E+03 N/A

Styrene 1.5E+03 saturation limit - 1.8E+03 9.2E+03 1.5E+03
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Table K-2. Direct Exposure Soil Screening Levels
Commerical/Industrial Worker Exposure Scenario

Final Carcinogens Noncarcinogens Noncarcinogens

Screening Level (Risk = 10-6) (HQ = 0.2) (HQ = 1.0) Saturation

Chemical (mg/kg) Basis (mg/kg) (mg/kg) (mg/kg) (mg/kg)

tert -Butyl alcohol 3.2E+05 saturation limit - - - 3.2E+05

1,1,1,2-Tetrachloroethane 4.5E+00 carcinogenic effects 4.5E+00 6.1E+03 3.1E+04 2.0E+03

1,1,2,2-Tetrachloroethane 6.0E-01 carcinogenic effects 6.0E-01 5.2E+02 2.6E+03 2.0E+03

Tetrachloroethene 9.5E-01 carcinogenic effects 9.5E-01 1.8E+02 8.9E+02 2.3E+02

Thallium 1.6E+01 noncarcinogenic effects - 1.6E+01 8.2E+01 N/A

Toluene 2.1E+02 noncarcinogenic effects - 2.1E+02 1.1E+03 6.5E+02

Toxaphene 1.8E+00 carcinogenic effects 1.8E+00 - - N/A

TPH (gasolines) 4.5E+02 noncarcinogenic effects - 4.5E+02 2.2E+03 4.5E+03

TPH (middle distillates) 4.5E+02 noncarcinogenic effects - 4.5E+02 2.2E+03 N/A

TPH (residual fuels) 3.7E+03 noncarcinogenic effects - 3.7E+03 1.8E+04 N/A

1,2,4-Trichlorobenzene 2.7E+01 noncarcinogenic effects 7.9E+02 2.7E+01 1.3E+02 N/A

1,1,1-Trichloroethane 9.5E+02 noncarcinogenic effects - 9.5E+02 4.8E+03 1.2E+03

1,1,2-Trichloroethane 1.1E+00 carcinogenic effects 1.1E+00 1.8E+01 8.8E+01 1.8E+03

Trichloroethene 4.1E+00 carcinogenic effects 4.1E+00 5.2E+01 2.6E+02 1.3E+03

2,4,5-Trichlorophenol 1.6E+03 noncarcinogenic effects - 1.6E+03 8.0E+03 N/A

2,4,6-Trichlorophenol 2.0E+01 noncarcinogenic effects 2.6E+02 2.0E+01 1.0E+02 N/A

Vanadium 2.0E+02 noncarcinogenic effects - 2.0E+02 1.0E+03 N/A

Vinyl chloride 4.7E-02 carcinogenic effects 4.7E-02 2.6E+01 1.3E+02 1.2E+03

Xylenes 1.0E+02 noncarcinogenic effects - 1.0E+02 5.1E+02 4.2E+02

Zinc 6.1E+04 noncarcinogenic effects - 6.1E+04 3.1E+05 N/A

Primary source: USEPA Region 9 Preliminary Remediation Goals (PRGs, USEPA 2004), modified as noted below.  See text for discussion.

Notes:

See text for equations and assumptions used in models.

Final screening level is lowest of individual screening levels for carcinogenic effects and noncarcinogenic effects (based on HQ=0.2)

Saturation limit used as upper limit for volatile organic compounds that are liquid at ambient conditions (see text).

Carcinogens: Based on target cancer risk of 10-6; modified with respect to CalEPA/OEHHA slope factors when available (marked by "*").  Screening levels for

PCBs based on updated USEPA slope factors as presented in USEPA Region IX Preliminary Remediation Goals document (USEPA 2004).

Noncarcinogens: Adjusted to target hazard quotient of 0.2 for use in tables for all chemicals.  Screening levels based on hazard quotient of 1.0 provided for reference.

Saturation: Theoretical soil saturation level in the absence of free product; calculated for volatile organic compounds that are liquids under ambient conditions (refer to Table J).

TPH:Total Petroleum Hydrocarbons. 

Direct-exposure screening level for lead from USEPA Region 9 Preliminary Remediation Goals document (USEPA 2004).
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Table K-3. Direct Exposure Soil Screening Levels
Construction/Trench Worker Exposure Scenario

Final Carcinogens Noncarcinogens Noncarcinogens

Screening Level (Risk = 10-6) HQ = 0.2 (HQ = 1.0) Saturation

Chemical (mg/kg) Basis (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Acenaphthene 1.7E+04 noncarcinogenic effects - 1.7E+04 8.3E+04 N/A

Acenaphthylene 1.1E+04 noncarcinogenic effects - 1.1E+04 5.3E+04 N/A

Acetone 1.0E+05 saturation limit - 1.2E+05 5.9E+05 1.0E+05

Aldrin 1.5E+00 carcinogenic effects 1.5E+00 1.6E+01 7.8E+01 N/A

Anthracene 1.0E+05 noncarcinogenic effects - 1.0E+05 5.0E+05 N/A

Antimony 3.1E+02 noncarcinogenic effects - 3.1E+02 1.5E+03 N/A

Arsenic 1.5E+01 carcinogenic effects 1.5E+01 1.8E+02 9.2E+02 N/A

Barium 2.6E+03 noncarcinogenic effects - 2.6E+03 1.3E+04 N/A

Benzene 1.2E+01 carcinogenic effects 1.2E+01 1.9E+02 9.7E+02 8.7E+02

Benzo(a)anthracene 1.5E+01 carcinogenic effects 1.5E+01 1.1E+04 5.3E+04 N/A

Benzo(b)fluoranthene 1.5E+01 carcinogenic effects 1.5E+01 1.1E+04 5.3E+04 N/A

Benzo(k)fluoranthene 1.5E+01 carcinogenic effects 1.5E+01 1.1E+04 5.3E+04 N/A

Benzo(g,h,i)perylene 1.1E+04 noncarcinogenic effects - 1.1E+04 5.3E+04 N/A

Benzo(a)pyrene 1.5E+00 carcinogenic effects 1.5E+00 1.1E+04 5.3E+04 N/A

Beryllium 9.8E+01 noncarcinogenic effects 1.1E+02 9.8E+01 4.9E+02 N/A

1,1-Biphenyl 2.0E+04 noncarcinogenic effects - 2.0E+04 1.0E+05 N/A

Bis(2-chloroethyl) ether 1.3E+01 carcinogenic effects 1.3E+01 - - 9.6E+03

Bis(2-chloroisopropyl) ether 3.0E+00 carcinogenic effects 3.0E+00 6.0E+03 3.0E+04 7.9E+02

Bis(2-ethylhexyl) phthalate 1.4E+03 carcinogenic effects 1.4E+03 8.0E+03 4.0E+04 N/A

Boron 6.3E+04 noncarcinogenic effects - 6.3E+04 3.1E+05 N/A

Bromodichloromethane 5.3E+01 carcinogenic effects 5.3E+01 1.3E+03 6.5E+03 3.0E+03

Bromoform (Tribromomethane) 4.8E+03 carcinogenic effects 4.8E+03 1.5E+04 7.4E+04 N/A

Bromomethane 2.9E+01 noncarcinogenic effects - 2.9E+01 1.4E+02 3.1E+03

Cadmium 3.9E+01 carcinogenic effects 3.9E+01 3.8E+02 1.9E+03 N/A

Carbon tetrachloride 1.9E+00 carcinogenic effects 1.9E+00 1.5E+02 7.4E+02 1.1E+03

Chlordane 2.1E+01 carcinogenic effects 2.1E+01 2.6E+02 1.3E+03 N/A

p -Chloroaniline 3.1E+03 noncarcinogenic effects - 3.1E+03 1.5E+04 N/A

Chlorobenzene 6.8E+02 saturation limit - 7.2E+03 3.6E+04 6.8E+02

Chloroethane 4.2E+02 noncarcinogenic effects 1.3E+04 4.2E+02 2.1E+03 1.6E+03

Chloroform 6.3E+01 carcinogenic effects 6.3E+01 1.7E+03 8.3E+03 2.9E+03

Chloromethane 3.1E+02 noncarcinogenic effects - 3.1E+02 1.6E+03 4.1E+03

2-Chlorophenol 3.2E+02 noncarcinogenic effects - 3.2E+02 1.6E+03 5.5E+04

Chromium (total) - - - - - N/A
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Table K-3. Direct Exposure Soil Screening Levels
Construction/Trench Worker Exposure Scenario

Final Carcinogens Noncarcinogens Noncarcinogens

Screening Level (Risk = 10-6) HQ = 0.2 (HQ = 1.0) Saturation

Chemical (mg/kg) Basis (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Chromium III 1.2E+06 noncarcinogenic effects - 1.2E+06 5.8E+06 N/A

Chromium VI 5.3E-01 noncarcinogenic effects 1.8E+00 5.3E-01 2.6E+00 N/A

Chrysene 2.4E+03 carcinogenic effects 2.4E+03 1.1E+04 5.3E+04 N/A

Cobalt 9.4E+01 carcinogenic effects 9.4E+01 1.0E+02 5.2E+02 N/A

Copper 3.1E+05 noncarcinogenic effects - 3.1E+05 1.5E+06 N/A

Cyanide 1.3E+03 noncarcinogenic effects - 1.3E+03 6.7E+03 N/A

Dibenz(a,h)anthracene 2.4E+00 carcinogenic effects 2.4E+00 1.1E+04 5.3E+04 N/A

Dibromochloromethane 4.6E+02 carcinogenic effects 4.6E+02 1.5E+04 7.7E+04 N/A

1,2-dibromo-3-chloropropane 5.3E+00 carcinogenic effects 5.3E+00 1.1E+03 5.3E+03 N/A

1,2-Dibromoethane 1.7E+00 carcinogenic effects 1.7E+00 2.2E+02 1.1E+03 N/A

1,2-Dichlorobenzene 6.0E+02 saturation limit - 5.4E+03 2.7E+04 6.0E+02

1,3-Dichlorobenzene 6.0E+02 saturation limit - 2.7E+03 1.4E+04 6.0E+02

1,4-Dichlorobenzene 1.1E+02 carcinogenic effects 1.1E+02 1.1E+04 5.5E+04 N/A

3,3-Dichlorobenzidine 3.1E+01 carcinogenic effects 3.1E+01 - - N/A

Dichlorodiphenyldichloroethane (DDD) 1.2E+02 carcinogenic effects 1.2E+02 3.0E+02 1.5E+03 N/A

Dichlorodiphenyldichloroethene (DDE) 8.7E+01 carcinogenic effects 8.7E+01 3.0E+02 1.5E+03 N/A

Dichlorodiphenyltrichloroethane (DDT) 8.7E+01 carcinogenic effects 8.7E+01 3.0E+02 1.5E+03 N/A

1,1-Dichloroethane 2.0E+02 carcinogenic effects 2.0E+02 3.2E+03 1.6E+04 1.7E+03

1,2-Dichloroethane 2.1E+01 carcinogenic effects 2.1E+01 5.6E+01 2.8E+02 1.8E+03

1,1-Dichloroethene 8.0E+02 noncarcinogenic effects - 8.0E+02 4.0E+03 1.5E+03

cis -1,2-Dichloroethene 2.7E+02 noncarcinogenic effects - 2.7E+02 1.3E+03 1.2E+03

trans -1,2-Dichloroethene 4.2E+02 noncarcinogenic effects - 4.2E+02 2.1E+03 3.1E+03

2,4-Dichlorophenol 2.2E+03 noncarcinogenic effects - 2.2E+03 1.1E+04 N/A

1,2-Dichloropropane 3.7E+01 noncarcinogenic effects 4.3E+01 3.7E+01 1.9E+02 1.1E+03

1,3-Dichloropropene 1.6E+01 carcinogenic effects 1.6E+01 1.0E+02 5.2E+02 1.4E+03

Dieldrin 1.6E+00 carcinogenic effects 1.6E+00 2.6E+01 1.3E+02 N/A

Diethyl phthalate 3.2E+05 noncarcinogenic effects - 3.2E+05 1.6E+06 N/A

Dimethyl phthalate 4.0E+06 noncarcinogenic effects - 4.0E+06 2.0E+07 N/A

2,4-Dimethylphenol 1.5E+04 noncarcinogenic effects - 1.5E+04 7.7E+04 N/A

2,4-Dinitrophenol 1.1E+04 noncarcinogenic effects - 1.1E+04 5.4E+04 N/A

2,4-Dinitrotoluene 5.6E+01 carcinogenic effects 5.6E+01 1.5E+03 7.4E+03 N/A

1,4-Dioxane 1.4E+03 carcinogenic effects 1.4E+03 1.6E+07 7.9E+07 N/A

Dioxin (2,3,7,8-TCDD) 2.3E-04 carcinogenic effects 2.3E-04 - - N/A
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Table K-3. Direct Exposure Soil Screening Levels
Construction/Trench Worker Exposure Scenario

Final Carcinogens Noncarcinogens Noncarcinogens

Screening Level (Risk = 10-6) HQ = 0.2 (HQ = 1.0) Saturation

Chemical (mg/kg) Basis (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Endosulfan 3.1E+03 noncarcinogenic effects - 3.1E+03 1.6E+04 N/A

Endrin 1.6E+02 noncarcinogenic effects - 1.6E+02 7.8E+02 N/A

Ethylbenzene 2.1E+02 carcinogenic effects 2.1E+02 9.9E+03 4.9E+04 4.0E+02

Fluoranthene 1.4E+04 noncarcinogenic effects - 1.4E+04 7.0E+04 N/A

Fluorene 1.2E+04 noncarcinogenic effects - 1.2E+04 6.2E+04 N/A

Heptachlor 5.8E+00 carcinogenic effects 5.8E+00 2.6E+02 1.3E+03 N/A

Heptachlor epoxide 2.9E+00 carcinogenic effects 2.9E+00 6.8E+00 3.4E+01 N/A

Hexachlorobenzene 1.6E+01 carcinogenic effects 1.6E+01 4.2E+02 2.1E+03 N/A

Hexachlorobutadiene 1.5E+02 noncarcinogenic effects 4.8E+02 1.5E+02 7.4E+02 N/A

γ-Hexachlorocyclohexane (Lindane) 1.6E+02 noncarcinogenic effects - 1.6E+02 8.0E+02 N/A

Hexachloroethane 4.0E+02 noncarcinogenic effects 5.1E+02 4.0E+02 2.0E+03 N/A

Indeno(1,2,3-c,d)pyrene 2.4E+01 carcinogenic effects 2.4E+01 1.1E+04 5.3E+04 N/A

Lead 7.5E+02 noncarcinogenic effects - 7.5E+02 7.5E+02 N/A

Mercury (elemental) 5.8E+01 noncarcinogenic effects - 5.8E+01 2.9E+02 N/A

Methoxychlor - - - - - N/A

Methylene chloride 6.3E+02 carcinogenic effects 6.3E+02 2.9E+03 1.4E+04 2.4E+03

Methyl ethyl ketone 3.4E+04 saturation limit - 1.9E+05 9.5E+05 3.4E+04

Methyl isobutyl ketone 1.7E+04 saturation limit - 1.3E+05 6.6E+05 1.7E+04

Methyl mercury 4.1E+01 noncarcinogenic effects - 4.1E+01 2.0E+02 N/A

2-Methylnaphthalene 1.4E+03 noncarcinogenic effects - 1.4E+03 7.2E+03 N/A

tert -Butyl methyl ether 2.8E+03 carcinogenic effects 2.8E+03 4.6E+04 2.3E+05 2.1E+04

Molybdenum 3.9E+03 noncarcinogenic effects - 3.9E+03 1.9E+04 N/A

Naphthalene 1.3E+02 carcinogenic effects 1.3E+02 2.5E+02 1.2E+03 N/A

Nickel 2.6E+02 noncarcinogenic effects - 2.6E+02 1.3E+03 N/A

Pentachlorophenol 9.9E+01 carcinogenic effects 9.9E+01 7.2E+02 3.6E+03 N/A

Perchlorate 5.4E+02 noncarcinogenic effects - 5.4E+02 2.7E+03 N/A

Phenanthrene 1.1E+04 noncarcinogenic effects - 1.1E+04 5.3E+04 N/A

Phenol 2.3E+05 noncarcinogenic effects - 2.3E+05 1.2E+06 N/A

Polychlorinated biphenyls (PCBs) 6.7E+00 noncarcinogenic effects 8.4E+00 6.7E+00 3.4E+01 N/A

Pyrene 2.1E+04 noncarcinogenic effects - 2.1E+04 1.0E+05 N/A

Selenium 3.9E+03 noncarcinogenic effects - 3.9E+03 1.9E+04 N/A

Silver 3.9E+03 noncarcinogenic effects - 3.9E+03 1.9E+04 N/A

Styrene 1.5E+03 saturation limit - 2.1E+04 1.0E+05 1.5E+03
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Table K-3. Direct Exposure Soil Screening Levels
Construction/Trench Worker Exposure Scenario

Final Carcinogens Noncarcinogens Noncarcinogens

Screening Level (Risk = 10-6) HQ = 0.2 (HQ = 1.0) Saturation

Chemical (mg/kg) Basis (mg/kg) (mg/kg) (mg/kg) (mg/kg)

tert -Butyl alcohol 3.2E+05 saturation limit - - - 3.2E+05

1,1,1,2-Tetrachloroethane 1.9E+02 carcinogenic effects 1.9E+02 2.3E+04 1.2E+05 2.0E+03

1,1,2,2-Tetrachloroethane 2.4E+01 carcinogenic effects 2.4E+01 5.9E+03 3.0E+04 2.0E+03

Tetrachloroethene 3.0E+01 carcinogenic effects 3.0E+01 1.8E+03 9.2E+03 2.3E+02

Thallium 6.2E+01 noncarcinogenic effects - 6.2E+01 3.1E+02 N/A

Toluene 6.5E+02 saturation limit - 2.6E+03 1.3E+04 6.5E+02

Toxaphene 2.2E+01 carcinogenic effects 2.2E+01 - - N/A

TPH (gasolines) 4.2E+03 noncarcinogenic effects - 4.2E+03 2.1E+04 4.5E+03

TPH (middle distillates) 4.2E+03 noncarcinogenic effects - 4.2E+03 2.1E+04 N/A

TPH (residual fuels) 1.2E+04 noncarcinogenic effects - 1.2E+04 5.8E+04 N/A

1,2,4-Trichlorobenzene 3.2E+02 noncarcinogenic effects 1.1E+04 3.2E+02 1.6E+03 N/A

1,1,1-Trichloroethane 1.2E+03 saturation limit - 1.1E+04 5.7E+04 1.2E+03

1,1,2-Trichloroethane 4.6E+01 carcinogenic effects 4.6E+01 2.1E+02 1.1E+03 1.8E+03

Trichloroethene 1.7E+02 carcinogenic effects 1.7E+02 2.2E+02 1.1E+03 1.3E+03

2,4,5-Trichlorophenol 1.7E+04 noncarcinogenic effects - 1.7E+04 8.5E+04 N/A

2,4,6-Trichlorophenol 7.7E+01 noncarcinogenic effects 3.4E+03 7.7E+01 3.9E+02 N/A

Vanadium 7.7E+02 noncarcinogenic effects - 7.7E+02 3.9E+03 N/A

Vinyl chloride 2.0E+00 carcinogenic effects 2.0E+00 3.0E+02 1.5E+03 1.2E+03

Xylenes 4.2E+02 saturation limit - 1.3E+03 6.3E+03 4.2E+02

Zinc 2.3E+05 noncarcinogenic effects - 2.3E+05 1.2E+06 N/A

Primary source: USEPA Region 9 Preliminary Remediation Goals (PRGs, USEPA 2004), modified as noted below.  See text for discussion.

Notes:

See text for equations and assumptions used in models.

Final screening level is lowest of individual screening levels for carcinogenic effects and noncarcinogenic effects (based on HQ=0.2) or screening level for construction/trench

workers if lower (see Table K-3).  Saturation limit used as upper limit for volatile organic compounds that are liquid at ambient conditions (see text).

Carcinogens: Based on target cancer risk of 10-6; modified with respct to CalEPA/OEHHA slope factors when available (marked by "*").  Screening levels for

PCBs based on updated USEPA slope factors as presented in USEPA Region 9 Preliminary Remediation Goals document (USEPA 2004).

Noncarcinogens: Adjusted to target hazard quotient of 0.2 for use in tables for all chemicals.  Screening levels based on hazard quotient of 1.0 provided for reference

Saturation: Theoretical soil saturation level in the absence of free product; calculated for volatile organic compounds that are liquids under ambient conditions (refer to Table J).

TPH:Total Petroleum Hydrocarbons.  See text for discussion of different TPH categories.  
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ATTACHMENT E 
 
 

Soil Vapor Analytical Data 
 



Static Leak Test Purging Sampling Helium Percent

Sample ID COA#(1) Can#(2)
Start Time End Time Start Vac. End Vac. cc End Time Start Time End Time Elapsed Start Vac. End Vac. Low High Average

SG-1 A251 LC172 10:26 10:37 -16 -16 185 10:56 11:00 11:05 0:05 -31 -5 16.7 20 17.7
SG-2 A290 LC119 11:34 11:44 -15 -15 233 11:45 11:53 12:01 0:08 -30 -5 21 26 24.2
SG-3 Soil gas implant submerged - no sample collected
SG-4 Soil gas implant submerged - no sample collected
SG-5 A305 LC189 13:54 14:04 -15 -15 210 14:08 14:09 14:14 0:05 -30 -5 14 18 15.5
Ambient A201 LC398 n/a n/a n/a n/a n/a n/a 14:51 14:56 0:05 -31 -5 n/a n/a n/a

Notes:

(1) COA# = Critical Orifice Assembly Number (Laboratory-supplied flow regulator; 0.0060 inch orifice, approximately 200 standard cubic centimeters per minute).

(2) Can# = Laboratory-supplied 1-liter Summa canister tracking number.

(3) Vacuums measured in inches Mercury.

(4) n/a = Not applicable/not available; data not collected in the field.

GRO    
(C6-C12) Benzene Toluene

Ethyl-
benzene

Total 
Xylenes MTBE ETBE DIPE TAME TBA Ethanol Helium

Oxygen + 
Argon

Carbon 
Dioxide Methane

Sample ID (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (%) (%) (%) (%)
SG-1 <54 0.0026 0.011 <0.0030 <0.012 <0.010 <0.012 <0.012 <0.012 <0.0085 <0.013 0.951 5.38 6.65 <0.700
SG-2 <56 <0.0023 <0.0028 <0.0032 <0.013 <0.011 <0.012 <0.012 <0.012 <0.0089 <0.014 0.0172 11.8 5.46 <0.735
SG-5 <59 <0.0025 0.0039 <0.0034 <0.013 <0.011 <0.013 <0.013 <0.013 <0.0094 <0.015 0.543 5.12 5.89 <0.775
Ambient <49 <0.0021 0.0082 <0.0028 <0.011 <0.0093 <0.011 <0.011 <0.011 <0.0078 0.032 <0.0129 20.6 <0.645 <0.645

ESL-Com. 29 mg/m3
0.280 180 3.30 58.0 31.0 n/a n/a n/a n/a n/a n/a n/a n/a n/a

Notes:

(1) GRO analysis by EPA TO-3; Benzene through Ethanol analysis by EPA TO-15; He/O2+Ar/CO2/CH4 analysis by ASTM D-1946.

(2) <X = Not detected above the given laboratory reporting limit (X) in milligrams per cubic meter (mg/m3)

(3) ESL-Com = Environmental Screening Level for shallow soil gas (commercial or industrial land use); from California Regional Water Quality Control Board, San Francisco Bay Region (SFBRWQCB), May 2008.

(4) n/a = ESL not available or not applicable.

Table 1 - Soil Vapor Sampling Field Data, 31 March 2011
Station #2035, 1001 San Pablo Avenue, Albany, California

Table 2 - Soil Vapor Sampling Laboratory Analytical Results, 31 March 2011
Station #2035, 1001 San Pablo Avenue, Albany, California
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Regression Analysis 
 
 
 



Estimated Time to Reach Water Quality Objective
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Estimated Time to Reach Water Quality Objective

ARCO Service Station No. 2035
 

Well ID:     RW-1

Constituent:   Benzene
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Estimated Time to Reach Water Quality Objective

ARCO Service Station No. 2035
 

Well ID:     S-5
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Estimated Time to Reach Water Quality Objective

ARCO Service Station No. 2035
 

Well ID:     S-5

Constituent:   Benzene
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