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1.0   INTRODUCTION 
On behalf of Atlantic Richfield Company, RM – a BP affiliated company, Broadbent & 

Associates, Inc. (BAI) has prepared this Preferential Pathway Evaluation and Soil and Ground-
Water Investigation Work Plan for Atlantic Richfield Company Station No. 2169, located at 889 
West Grand Avenue, Oakland, California (Site).  This Report was prepared in response to a letter 
request from Alameda County Environmental Health (ACEH) dated 8 January 2009.  A copy of 
this letter is provided in Appendix A.  Specifically, ACEH technical comments within the 8 
January 2009 letter requested a proposal for the collection of post remediation verification 
sampling in the former underground storage tank (UST) area, delineate migration of off-site 
ground-water contamination in the vicinity of well A-5, and conduct a preferential pathway 
study.  This Report includes discussion on the site background including previous investigations 
and remediation efforts, regional and Site geology and hydrogeology, a preferential pathway 
evaluation and a soil and ground-water investigation work plan. 

2.0   SITE BACKGROUND 

The Site is an active ARCO brand gasoline retail outlet located on the southeastern corner 
of Market Street and West Grand Avenue in Oakland, California (Drawing 1 and Drawing 2).  
The land use in the immediate vicinity of the Site is mixed commercial and residential.  The Site 
consists of a service station building and four gasoline USTs with associated piping and 
dispensers.  The Site is covered with asphalt or concrete surfacing. 

On 14 May 1991, Gettler-Ryan, Inc. conducted a preliminary soil investigation and well 
abandonment prior to UST replacement.  Four soil borings (A-B through A-E) were advanced to 
an approximate depth of 15 feet below ground surface (bgs) adjacent to the existing UST 
complex.  One soil boring (A-A) was drilled to an approximate depth of 20 feet bgs within the 
area of the proposed UST complex.  Ground water was encountered within each boring at 
approximately 13.5 feet bgs.  Two soil samples were collected from each boring at approximate 
five foot intervals.  Soil samples were analyzed for Total Petroleum Hydrocarbons as Gasoline 
(TPHg), Total Petroleum Hydrocarbons as Diesel (TPHd), and Benzene, Toluene, Ethylbenzene, 
and Total Xylenes (BTEX).  An eight inch diameter monitoring well approximately 20 feet in 
depth located in the vicinity of the existing UST complex was also abandoned by Gettler-Ryan, 
Inc. on 14 May 1991.  Based on the review of available historical documents, the purpose of this 
monitoring well is unknown.  Summarized analytical results, boring locations, soil boring logs, 
and geologic cross-sections from this investigation are provided in Appendices B and C. 

In January 1992, Roux Associates (Roux) oversaw Golden West Builders perform the 
excavation and removal of four single-wall USTs on-site.  According to Roux, the removed 
USTs appeared to be in good condition with no visible holes.  The static ground-water level 
measured within the excavation was approximately 13 feet bgs.  Following the UST removal, 
Roux collected nine soil samples (SW-1 through SW-9) from the sidewalls of the excavation at 
approximately 12 feet bgs.   Soil samples were analyzed for TPHg, TPHd, and BTEX.  
Excavated soil was stockpiled on-site and aerated to reduce hydrocarbon concentrations.  
According to Roux, approximately 2,196 cubic yards of soil were transported to Redwood 
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landfill for disposal and approximately 10,000 gallons of ground water encountered during the 
excavation was transported by H & H for proper disposal at their facility in San Francisco, 
California.  Four new, double-wall, 10,000 gallon fiberglass USTs were installed at the Site 
following the excavation and removal activities.  Summarized analytical data and specific soil 
sampling locations from this investigation are provided in Appendix B.   

On 19 February 1992, following the removal of the product lines, Roux collected five soil 
samples (L1 through L5) from the product line trenches at depths ranging from approximately 
three to four feet bgs.  Each soil sample was analyzed for TPHg and BTEX.  Samples L4 and L5 
were also analyzed for TPHd.  Based on elevated concentrations of TPHd observed in sample L4 
collected adjacent to the diesel pump island, over-excavation was conducted within this product 
line trench in order to remove additional contaminated soil.  Following over-excavation, a 
confirmation soil sample (LINE-4A) was collected at approximately seven feet bgs.  
Summarized analytical data and specific sampling locations from this investigation are provided 
in Appendix B.  

Components associated with a vapor and ground-water extraction system were installed 
concurrently with the installation of the new USTs and product piping to reduce future trenching.  
A 12-inch diameter slotted polyvinyl chloride (PVC) conductor casing was installed within the 
new UST complex to facilitate the future installation of a ground-water extraction well.  Seven 
vault boxes were installed at locations chosen for the future installation of vapor extraction and 
ground-water monitoring wells, soil borings, or treatment systems.  Assorted horizontal PVC 
piping was installed within subsurface trenches between the vault boxes in anticipation of 
connection to a remediation system.    

In March 1992, GeoStrategies, Inc. (GSI) advanced five soil borings (A-1 through A-4 
and AR-1) on-site to total depths ranging from approximately 26.5 to 30.0 feet bgs.  Soil samples 
were collected at five-foot intervals and analyzed for TPHg, TPHd, and BTEX.  A total of six 
soil samples were selected for laboratory analysis.  Borings A-1 through A-4 were converted into 
three-inch diameter monitoring wells A-1 through A-4 and installed to depths of 25.0, 25.0, 29.5, 
and 28.0 feet bgs, respectively.  Boring AR-1 was converted into a six-inch diameter recovery 
well installed to a depth of 28.0 feet bgs.  Summarized analytical data, boring logs, geologic 
cross-sections, and boring/well locations from this investigation are provided in Appendices B 
and C. 

On 8 June 1992, four on-site exploratory borings (AV-1 through AV-3 and AR-2) were 
installed by GSI.  Soil samples were collected at five-foot intervals and transported to a 
laboratory for analysis of TPHg, TPHd, and BTEX.  A total of six soil samples were submitted 
for laboratory analysis.  Borings AV-1 through AV-3 were converted into two-inch diameter 
vapor extraction wells.  Wells AV-1 through AV-3 were installed to a total approximate depth of 
14.5 feet bgs.  Boring AR-2 was advanced through the 12-inch diameter conductor casing 
installed within the UST complex previously discussed above and converted into a four-inch 
diameter recovery well to a total depth of approximately 28.5 feet bgs.  Summarized analytical 
data, boring logs, and boring/well locations from this investigation are provided in Appendices B 
and C. 
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On 11 June 1992, GSI conducted a vapor extraction test utilizing well AV-2.  Wells AV-
1 and AV-3 were used as observation wells during the testing activities.  According to GSI, 
based on vacuum pressure readings obtained from the observation wells, an estimated 50-foot 
radius of influence from the extraction well was calculated.  An influent and effluent vapor 
sample was collected during the vapor extraction test.  These samples were shipped to a 
laboratory for analysis of TPHg and BTEX.   

On 15 and 16 June 1992, GSI performed a four-hour step-drawdown aquifer test and a 
24-hour constant-rate aquifer test utilizing recovery well AR-1.  These tests were conducted to 
assess the feasibility of using recovery well AR-1 to achieve hydrodynamic control of ground-
water for extraction of petroleum hydrocarbons from the first encountered water-bearing zone.  
Drawdown was observed within each of the observation wells during aquifer testing.  According 
to GSI, the results of the aquifer test indicate that pump and treat technology would be a feasible 
method for remediation at the Site.   

On 4 February 1993, GSI advanced two off-site exploratory soil borings (A-5 and A-6) to 
a total depth of approximately 30 feet bgs.  Soil samples were collected at five-foot intervals 
from each boring and submitted for laboratory analysis of TPHg and BTEX.  Soil samples 
collected from boring A-5 were also analyzed for Halogenated Volatile Organics (HVO).  A total 
of four soil samples were selected for laboratory analysis.  Borings A-5 and A-6 were converted 
into two-inch ground-water monitoring wells A-5 and A-6.  Well A-5 was installed to a total 
approximate depth of 30 feet bgs and well A-6 was installed to a total approximate depth of 28.5 
feet bgs.  Summarized analytical data, boring/monitoring well construction logs, and boring/well 
locations from this investigation are provided in Appendices B and C.    

In September 1993, GSI conducted an off-site well search and environmental records 
search.  The results of the off-site well search concluded that forty off-site wells are located 
within a ½-mile radius of the Site.  However, none of these wells included drinking water wells.  
The environmental records search indicated that forty one sites of environmental concern are 
located within a ½-mile radius of the Site, which included 5 sites located less than a ¼-mile in 
the predominant upgradient direction.  Based on proximity, location, and historical data, GSI 
concluded that three of these sites (Chevron #91853 – 850 West Grand Ave., Fyne Building – 
774 West Grand Ave., and Greyhound Bus Terminal – 2103 San Pablo Ave.) could be potential 
secondary sources of hydrocarbon contamination within off-site well A-5.   

 
On 7 and 8 September 1993, GSI advanced five on-site soil borings (AS-1 through AS-3, 

AV-4 and AV-6).  Borings AS-1 through AS-3 were converted into air sparge wells and borings 
AV-4 and AV-5 were converted into vapor extraction wells.  Summarized analytical data, 
boring/monitoring well construction logs, and well locations are provided in Appendices B and 
C.  On September 15 and 17, 1993, GSI performed two eight-hour air sparge/vapor extraction 
tests at two locations on-site.  Well AV-4 was utilized as the vapor extraction well and well AS-2 
as the sparge well during the first test.  Well AV-2 was utilized as the vapor extraction well and 
well AS-1 as the sparge well during the second test.   

 
On 6 and 7 December 1993, GSI oversaw the installation of two air sparge wells (AS-4 

and AS-5), two vapor extraction wells (AV-6 and AV-7), and two dual ground-water 
recovery/vapor extraction wells ADR-1 and ADR-2.  Summarized analytical data, 
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boring/monitoring well construction logs, geologic cross-sections, and well locations are 
provided in Appendices B and C.  In December 1993 and January 1994, installation of an on-site 
remediation system with the capability for air sparging (optional), vapor extraction, and ground-
water extraction (optional) was completed.       

The vapor extraction and air sparge remediation system began operation on 2 June 1994.  
Vapor treatment was accomplished using a thermal/catalytic oxidizer.  The remediation system 
consisted of a vapor extraction blower, moisture separator, oxidizer, and controls.  Operation of 
the air sparge and vapor extraction system continued until December 2001 when the system was 
shutdown due to the observation of low concentrations.  During remediation system operation, 
approximately 9,151 pounds of hydrocarbons were removed from the soil and ground water on-
site.  Based on review of the available historical documents, the ground-water extraction system 
was not operated at the Site.      

Ground-water monitoring has occurred at the Site since 1992.  Historical ground-water 
analytical data (prior to 2000) is provided in Appendix B.                  

3.0   SITE GEOLOGY AND HYDROGEOLOGY 

According to the East Bay Plain Groundwater Basin Beneficial Use Evaluation Report 
(California Regional Water Quality Control Board – San Francisco Bay Region/SFRWQCB, 
June 1999), the Site is located within the Oakland Sub-Area of the East Bay Plain of the San 
Francisco Basin.  The Oakland Sub-Area contains a sequence of alluvial fans.  The alluvial fill 
thickness ranges from 300 to 700 feet deep.  There are no well-defined aquitards such as 
estuarine muds.  The largest and deepest wells in this sub-area historically pumped one to two 
million gallons per day at depths greater than 200 feet.  Overall, sustainable yields are low due in 
part to low recharge potential.  The Merrit sand in West Oakland was an important part of the 
early water supply for the City of Oakland.  It is shallow (up to 60 feet), but before the turn of 
the last century, septic systems contaminated the water supply wells. 

Throughout most of the Alameda County portion of the East Bay Plain, from Hayward 
north to Albany, water level contours show that the general direction of ground-water flow is 
from east to west or from the Hayward Fault to the San Francisco Bay.  Ground-water flow 
direction generally correlates to topography.  Flow direction and velocity are also influenced by 
buried stream channels that typically are oriented in an east to west direction.  In the southern 
end of the study area however, near the San Lorenzo Sub-Area, the direction of flow may not be 
this simple.  According to information presented in East Bay Plain Groundwater Basin 
Beneficial Use Evaluation Report, the small set of water level measurements available seemed to 
show that the ground water in the upper aquifers may be flowing south, with the deeper aquifers, 
the Alameda Formation, moving north.  The nearest natural drainage is Glen Echo Creek, located 
approximately 0.85 miles east of the Site.  Glen Echo Creek flows generally north to south near 
the Site vicinity. 

The Site elevation is approximately 18 feet above mean sea level.  The water table 
fluctuates seasonally.  Historically, depth-to-water measurements have ranged from 
approximately 7 to 13 feet bgs.  Historically (since 2000), the ground-water flow direction has 
ranged from a southerly direction moving clockwise to a northwesterly direction with the 
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predominant ground-water flow direction toward the northwest.  Historical ground-water flow 
direction and gradient data are summarized in Table 5.     

According to the East Bay Plain Groundwater Basin Beneficial Use Evaluation Report, 
the City of Oakland does not have “any plans to develop local ground-water resources for 
drinking water purposes, because of existing or potential saltwater intrusion, contamination, or 
poor or limited quantity.”  However, the RWQCB’s Basin Plan denotes existing beneficial uses 
of municipal and domestic supply (MUN), industrial process supply (PROC), industrial service 
supply (IND), and agricultural supply (AGR) for the East Bay Plain ground-water basin. 

Soils encountered underlying the Site consisted primarily of silty to sandy clay, silt, and 
clayey to gravelly sand to the total explored depth of approximately 30 feet bgs.  A stratum of 
silty to sandy clay, which may act as a local aquitard, was encountered in several borings beneath 
the water bearing zone at depths ranging from approximately 21 to 28 feet bgs.  Cross-sections 
within Appendix C illustrate subsurface conditions.  Copies of the historic boring logs are also 
provided in Appendix C.      

4.0 PREFERENTIAL PATHWAY EVALUATION 

4.1 Utility Survey 

Maps from the City of Oakland Sewer and Sidewalk Department, East Bay Municipal 
Utility District (EBMUD), AT&T and Pacific Gas and Electric (PG&E) were reviewed to 
evaluate the potential for conduits to cause preferential flow of impacted ground water from the 
Property.  Sprint reported that they do not have any utilities in the area of the property.  Level 3 
Communications reported that their utility maps are confidential and a special on-site meeting, 
which would include a fee, would be required in order to release the information.  It was decided 
that utility locations from Level 3 Communications would not be further pursued.  Attempts 
were made to contact Time Warner, Comcast, and MCI regarding potential underground utilities 
on or near the Site; however no responses were received.  Storm drains, water and sanitary sewer 
utilities are shown in Drawing 3.  Although AT&T and PG&E provided information regarding 
utility locations, reproduction of this information on our drawings was prohibited by both 
utilities.  However, a general discussion of the presence of AT&T and PG&E utilities is provided 
below.    
 
 Underground utilities run along West Grand Avenue, Market Street and 22nd Street 
surrounding the Site.  Utilities include storm drain, water, sanitary sewer, telephone, electric and 
natural gas.  North of the property along West Grand Avenue storm drain, water, sanitary sewer, 
telephone, electric, and natural gas are present.  West of the property along Market street storm 
drain, water, sanitary sewer, electric and natural gas are present. South of the property along 22nd 
street water, sanitary sewer, electric and natural gas are present.   
 
 The City of Oakland Sewer and Sidewalk Department could not provide depth to the 
bottom of utilities and backfill material used to fill the trenches (native or non-native).  AT&T 
could not provide a definite depth to the bottom of utilities and backfill material used to fill the 
trenches due to company policy.  However, AT&T stated that the trench should have been 
installed approximately 24 inches bgs.  PG&E stated that their utilities are located approximately 
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36 inches bgs but could not provide information regarding the backfill material.  EBMUD did 
not respond to our request for information concerning total depth of utilities or backfill material.     

 The potential depth of utility conduits found in the area surrounding the property range 
from 2 to 3 feet bgs.  As mentioned above, depth to ground water from monitor wells on the Site 
has historically ranged from 7 feet bgs to 13 feet bgs.  Based on incomplete information on depth 
and backfill material of utilities, it is unclear whether or not utilities have in the past or are 
presently acting as preferential paths for the flow of impacted ground water.  Storm water drains, 
water, sanitary sewer, electric, and natural gas utilities are all located in the near vicinity of well 
A-5, which was specifically mentioned in the ACEH January 8, 2009 Letter.   

4.2 Well Survey 

Well logs were requested from the California Department of Water Resources (DWR) in 
order to complete the requested well survey.  A total of 53 monitoring wells were identified 
within the ½ mile survey radius of the Property.  No domestic or municipal wells were located 
within the ½ mile search radius.   

Wells that were located in the immediate vicinity of Station 2169 included the following:  
six monitoring wells at a distance of approximately 280 feet directly north of the site across West 
Grand Avenue and five monitoring wells at a distance of approximately 725 feet southwest of 
the property on Market Street.   

Based on our current understanding of the extent of the petroleum hydrocarbon plume, 
predominant historic gradient directions, and distance from Station 2169, it is unlikely that any 
of the wells mentioned above have been affected by petroleum hydrocarbon impacted ground 
water from Station 2169.  Furthermore, it is very unlikely that any of these wells have acted as 
contaminant migration pathways at or from the Site.      

4.3 Historical Land Use Survey 

The January 8, 2009 ACEH letter requested the completion of a background study of the 
historical land uses of the Site and properties in the immediate vicinity in order to determine the 
existence of unrecorded/unknown wells which could act as contaminant migration pathways at or 
from the Site.  The background study also helps determine potential off-site sources of 
contamination.  The following sections summarize data obtained from the review of government 
records, Sanborn maps, topographic maps, and aerial photographs of the Site and surrounding 
properties.   

4.3.1 State and Federal Environmental Records Review 

 As part of the background study pertaining to historical land use, BAI retained the services of 
Environmental Data Resources, Inc. (EDR) to prepare a base report of regulatory agency list review 
and file search summary results.  Record searches were conducted consistent with ASTM guidelines 
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for radius of influence and age of databases.  The record search was conducted on February 18, 
2009.  Table 1 summarizes the databases searched, currentness of database, search radii, and number 
of sites with documented environmental concerns identified within the Site vicinity.  Table 2 
summarizes the documented facilities, distance and direction from the Site, and the regulatory 
databases each facility was reported within.  The search radius utilized for Table 2 was reduced to a 
¼ mile in order to focus on sites within close proximity to the subject property.   
 
 The Site itself was listed in the EDR report as being on several of the databases searched.  
The database search reported 51 sites with documented environmental concerns within a ¼ mile of 
the subject Site.  The following discussion is limited to facilities in the general upgradient direction 
(moving in a clockwise direction north to southeast) and properties with known current or historical 
petroleum hydrocarbon contamination.  The specific facilities with potential impact on the Site are in 
bold type within Table 2.     
 

• Chevron, 850 West Grand Ave.  The former Chevron gasoline service station located 
approximately 0.018 miles east of the subject property was reported in several regulatory 
databases according to the EDR search, including the Leaking UST Database (Table 2).  The 
EDR report indicated that a known historic release of gasoline occurred from one of the 
UST’s located on the Chevron property.  The release was discovered during UST removal 
activities.  This station is located in the general upgradient direction of Station # 2169.  
However, the case has been closed since 1997 and the site is currently occupied by 
residential housing.   

 
• Meaders Cleaners, 800 West Grand Ave.  The former Meaders Cleaners located 

approximately 0.115 miles east-southeast of the Site was reported in several regulatory 
databases according to the EDR search, including the Leaking UST Database (Table 2).  The 
EDR report indicated that three gasoline UST’s were removed from the site in 1989.  
Gasoline contamination was discovered during the removal activities.  However, the property 
owner filed for bankruptcy and no further environmental work was performed on-site.  The 
site is currently a vacant lot. 

 
• Herrington Olson Photography, 769 22nd St.  The former Herrington Olson Photography 

located approximately 0.13 miles east-southeast of the Site was reported in several regulatory 
databases according to the EDR search, including the Leaking UST Database (Table 2).  A 
gasoline release was discovered on the property during UST removal activities.  However, 
the case for this site has been closed since 2001 and the property is no longer occupied by 
Herrington Olson Photography.  

 
• Fyne Building, 774 West Grand Ave.  The Fyne Building located approximately 0.14 miles 

east-southeast of the Site was reported in the Leaking UST Database according to the EDR 
search (Table 2).  The EDR report did not specify the date of release or method used to 
determine the presence of gasoline contamination.  According to the EDR search, the case is 
still open.  The site is currently occupied by a commercial/residential building.    

 
After review of the state and federal environmental records for the subject property and 

surrounding vicinity, the gasoline releases documented at each of the sites listed above could have 
potentially contributed to the ground-water contamination observed in off-site well A-5.  However, 
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due to the distance and direction of these former businesses from the Site, the predominant ground-
water flow direction, and the time of these releases, the recent increase in hydrocarbon 
concentrations in well A-5 are unlikely to be related to the previously discussed facilities.                             
   

4.3.2 Sanborn Map Review 
 

Fire insurance maps were initially produced by private companies (such as Sanborn, 
Perris, and the Fire Underwriters Inspection Bureau) for the insurance industry to provide 
information on the fire risks of buildings and other structures.  Fire insurance maps have become 
a valuable historical resource for persons concerned with evaluating the potential for site 
contamination based on the history of past use.  BAI queried EDR’s collection of fire insurance 
maps, one of the largest and most complete collections available, for coverage of the Site.  Nine 
fire insurance maps depicting the target property at the specified location were identified.  
Copies of these historical Sanborn maps are provided in Appendix D.  A summarized description 
of each map is provided below. 

• 1902.  The 1902 Sanborn Fire Insurance Map depicted a residential dwelling located on 
the subject property.  Residential dwellings are also visible to the northwest of the Site 
across the intersection of Market Street and 22nd Street (currently known as West 
Grand Avenue) and immediately adjacent to the Site to the east and southeast.  The 
only business located within the vicinity of the Site appears to be a laundry facility to 
the south of the Site across Lydia Street (currently 22nd Street).  Properties to the 
immediate north, south, and west appear vacant.   

• 1912.  The 1912 Sanborn Fire Insurance Map exhibited an unnamed store on the 
northwest corner of the Site and a vacant building on the north-eastern portion of the 
property.  A saloon, store, and various residential dwellings are visible to the northwest 
of the Site.  Residential dwellings are also present to the east and southeast of the 
property.  A laundry business is located to the south of the Site across Lydia Street.  A 
building entitled Market Street Station is visible directly west of the Site across Market 
Street.  The Property to the immediate north appears vacant.  Water lines are visible to 
the north of the Site running approximately east to west within 22nd Street and to the 
northwest of the Site running approximately north to south within Market Street.  A 
water line is also present to the south of the Site running approximately east to west 
within Lydia Street.  Unfortunately, the depth of these water lines cannot be determined 
from the Sanborn Map.           

• 1951.  The 1951 Sanborn Fire Insurance Map depicted the Cardinet Candy Company 
and a sheet metal works business located on the subject property.  An electrical 
equipment company, auto repair shop, and laundry supply business are visible to the 
north of the property across West Grand Avenue and a sheet metal works and welding 
business including warehouses containing paint, oils, carpet, and linoleum is located to 
the northwest of the Site across West Grand Avenue.  An automobile and truck repair 
shop is depicted immediately west of the property across Market Street.  The laundry 
business is still present south of the Site across Lydia Street.  Residential dwellings are 
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visible further to the northeast, east, and south of the subject property.  The property 
directly east of the Site appears vacant. 

• 1952.  The 1952 Sanborn Fire Insurance Map depicts two significant changes when 
compared to the 1951 map.  The sheet metal works business is no longer present 
immediately south of the Cardinet Candy Company, which now appears to occupy the 
entire subject property.  Secondly, a gasoline and oil service station is present on the 
property immediately west of the Site, just south of the auto repair shop.     

• 1957.  The 1957 Sanborn Fire Insurance Map does not depict any significant changes 
when compared to the 1952 map except the fact that information for properties to the 
north of the Site was not available and hence not shown.     

• 1958.  The only notable difference between the 1957 Sanborn Fire Insurance Map 
when compared to the 1958 map is the presence of an auto repair shop south of the 
laundry business to the south of the Site.  Information regarding properties to the north 
of the Site was not available and hence not visible on this Sanborn map.       

• 1961.  The 1961 Sanborn Fire Insurance Map does not depict any significant changes 
when compared to the 1958 map.  Information regarding properties to the north of the 
Site was not available and hence not visible on this Sanborn map.   

• 1967.  The 1967 Sanborn Fire Insurance Map exhibited a vacant building on the subject 
property.  Gasoline and oil service stations are present to the north, north-northwest, 
and west of the Site on the corners of West Grand Avenue and Market Street.  A 
gasoline and oil service station is also present to the east-northeast of the Site on the 
corner of Isabella Street and West Grand Avenue.     

• 1970.  The 1970 Sanborn Fire Insurance Map depicts the subject property as a vacant 
lot void of any structures.  No other significant changes are notable regarding the 
surrounding properties when compared to the 1967 map. 

Several gasoline service stations were evident within close proximity to the Site from the 
historical Sanborn Fire Insurance Maps.  Of notable concern is the gasoline and oil service 
station located immediately west of the Site and first observed in the 1952 Sanborn Map.  It is 
possible that a former release from this station could be contributing to the impacted 
groundwater that has been observed in off-site well A-5.    

The water line located to the south of the Site is in close proximity to existing off-site well 
A-5.  Off-site contaminant migration could have potentially occurred along this water line.  
However, the depth of the water line could not be determined from the Sanborn Maps.  No 
evidence of unrecorded/unknown wells within the Site vicinity was discernable from the Sanborn 
Maps.            
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4.3.3 Topographic Map Review 

A topographic map is a color-coded line and symbol representation of natural and selected 
artificial features plotted to a scale.  Topographic maps show the shape, elevation, and 
development of the terrain in precise detail by using contour lines and color-coded symbols.  
Historical topographic maps are a historical resource for documenting the prior use of a property 
and its surrounding area, and due to their frequent availability can be particularly helpful when 
other standard historical sources (such as city directories, fire insurance maps, or aerial 
photographs) are not reasonably ascertainable.  The following historical topographic maps 
available were reviewed and commented on below.  Copies of these historical topographic maps 
are provided in Appendix E. 

• 1915, 15-minute series, San Francisco, California, scale of 1:62,500.  The Site appears 
vacant in the 1915 USGS topographic map.  There are no structural improvements or 
landmarks attributed to the Site noted on this map.  Market Street and West Grand 
Avenue are visible on the map.  Several unidentifiable structures do appear to be present 
to the northwest of the property.  However, due to the scale and resolution of the map, it 
is not possible to discern the exact type of structures present.     

• 1948, 15-minute series, San Francisco, California, scale of 1:50,000.  The Site appears 
within a shaded region of this topographic map, which means that it is located in a 
densely built-up area.  No specific structures are visible on the Site or the immediately 
adjacent properties.  It is possible that residential dwellings or commercial buildings are 
present on the Site or adjacent properties.   

• 1949, 7.5-minute series, Oakland West, California, scale of 1:24,000.  The Site is once 
again depicted within a shaded region of this topographic map, indicating that the Site 
and surrounding areas are densely built-up.  No specific structures are visible on the Site 
or the immediately adjacent properties.   

• 1959, 7.5-minute series, Oakland West, California, scale of 1:24,000.  The 1959 
topographic map does not depict any significant changes on the subject property or 
immediate vicinity when compared to the 1949 map.   

• 1968, 7.5-minute series, Oakland West, California, scale of 1:24,000.  The 1968 
topographic map does not depict any significant changes on the subject property or 
immediate vicinity when compared to the 1959 map.   

• 1973, 7.5-minute series, Oakland West, California, scale of 1:24,000.  The 1973 
topographic map does not depict any significant changes on the subject property or 
immediate vicinity when compared to the 1968 map. 
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• 1980, 7.5-minute series, Oakland West, California, scale of 1:24,000.  The 1980 
topographic map does not depict any significant changes on the subject property or 
immediate vicinity when compared to the 1973 map. 

Unfortunately, due to the dense development on the subject Site and the surrounding 
properties, review of historical topographic maps did not reveal any data relating to potential off-
site sources of contamination or unrecorded/unknown wells within the Site vicinity.       

4.3.4 Aerial Photograph Review 

 Aerial photographs are a valuable historical resource for documenting past land use and can 
be particularly helpful when other historical sources (such as city directories or fire insurance 
maps) are not reasonably ascertainable.  The EDR aerial photograph print service includes a 
search of aerial photograph collections flown by public and private agencies for the state of 
California.  The following historical aerial photographs were reviewed and commented on 
below.  Copies of these historical aerial photographs are provided in Appendix F.   

• 1930, Pacific Aerial Surveys.  Coverage in the 1930 photograph is fair, encompassing 
the Site and surrounding area, but unfortunately cloud interference hinders the visibility 
of several surrounding properties.  The scale is very good, given as 1 inch equaling 792 
feet.  An individual structure (possibly three separate structures) is visible on the 
northern portion of the Site which appears to be commercial in nature due to the amount 
of asphalt/concrete surrounding the building.  It appears that several residential 
dwellings are located on the eastern portion of the Site.  The southwestern portion of the 
property appears to be vacant.  Residential dwellings are present to the east and 
southeast of the subject Site.  Commercial structures appear to be present to the north, 
southwest, and south of the Site across West Grand Avenue, Market Street, and 22nd 
Street.  The properties to the northwest and west of the Site are not visible due to cloud 
cover.       

• 1947, Pacific Aerial Surveys.  Coverage in the 1947 photograph is very good, 
encompassing the entire Site and surrounding properties.  The scale is fair, given as 1 
inch equaling 1,667 feet.  The same structure(s) is visible on the northern portion of the 
property as was present in the 1930 photograph.  Eight buildings are situated along the 
central portion of the Site and appear to be commercial structures.  The southwestern 
and eastern portions of the Site still appear to be vacant.  Commercial structures appear 
to the northwest, west, and south of the Site.  The structures located immediately west 
of the Site across Market Street could possibly be associated with a gasoline service 
station.  The majority of the property immediately north of the Site across West Grand 
Avenue appears vacant.  However, commercial structures do appear to be present to the 
north adjacent to the vacant portion of the property.  Residential dwellings are visible 
further to the southwest, south, southeast, and east of the Site.       

• 1959, Pacific Aerial Surveys.  Coverage in the 1959 photograph is very good, 
encompassing the entire Site and surrounding properties.  The scale is very good, given 
as 1 inch equaling 792 feet.  No significant differences can be discerned on the Site and 
the surrounding properties when comparing the 1959 and 1947 photographs.         
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• 1969, Pacific Aerial Surveys.  Coverage in the 1969 photograph is very good, 
encompassing the entire Site and surrounding properties.  The scale is good, given as 1 
inch equaling 1,000 feet.  The structures on the northern and central portions of the Site 
appear unchanged in this photograph when compared to the 1959 photograph.  
However, there appears to be some development on the southern and eastern portions of 
the Site but it is unclear as to what this development consists of.  Gasoline service 
stations are present on the properties to the north across West Grand Avenue, west 
across Market Street, and east-northeast across West Grand Avenue to the South of 
Isabella Street.  No other significant changes are present within the 1969 photograph.    

 
• 1977, Pacific Aerial Surveys.  Coverage in the 1977 photograph is very good, 

encompassing the entire Site and surrounding properties.  The scale is good, given as 1 
inch equaling 1,000 feet.  A gasoline service station configured in the same manner as 
the present-day station is located on the subject property.  A gasoline service station is 
also present to the west across Market Street and east-northeast across West Grand 
Avenue to the south of Isabella Street.  The property immediately north of the Site 
across West Grand Avenue appears vacant.  Commercial structures are still present to 
the south and northwest of the Site.  Residential dwellings are visible to the east, 
southeast, and southwest of the Site.   

 
• 1983, Pacific Aerial Surveys.  Coverage in the 1983 photograph is very good, 

encompassing the entire Site and surrounding properties.  The scale is good, given as 1 
inch equaling 1,000 feet.  The only significant change in the 1983 photograph when 
compared to the 1977 photograph is the presence of a gasoline service station directly 
north of the Site across West Grand Avenue.     

 
• 1992, Pacific Aerial Surveys.  Coverage in the 1993 photograph is very good, 

encompassing the entire Site and surrounding properties.  The scale is good, given as 1 
inch equaling 1,000 feet.  A gasoline service station is still present on the subject 
property.  The most significant difference between the 1983 and 1992 photographs is 
the disappearance of the gasoline service station to the east-northeast of the Site across 
West Grand Avenue to the south of Isabella Street.  This property appears vacant in this 
photograph.        

 
• 2003, Pacific Aerial Surveys.  Coverage in the 2003 photograph is fair, encompassing 

the entire Site but limited in coverage to the south of the Site.  The scale is very good, 
given as 1 inch equaling 500 feet.  A gasoline service station is still situated on the 
subject property.  A gasoline service station is also still present on the property to the 
north of the Site across West Grand Avenue.  The property to the west of the Site no 
longer appears to be an operating gasoline service station but the station building is still 
present.  A large commercial structure occupies the property to the east-northeast of the 
Site across West Grand Avenue to the south of Isabella Street.     

A review of the historical aerial photographs of the Site and surrounding properties 
confirmed the existence of several gasoline service stations within close proximity to the Site.  
Of notable concern is the gasoline service station located immediately west of the Site which was 
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also noted in the Sanborn Map review discussed above.  It is possible that a former release from 
this station could be contributing to the impacted groundwater that has been observed in off-site 
well A-5.   No evidence of unrecorded/unknown wells within the Site vicinity was discernable 
from the aerial photographs.            

5.0 SOIL AND GROUND-WATER INVESTIGATION WORK PLAN 

 5.1 Scope of Work 

The January 8, 2009 letter from ACEH requested the completion of an on-site soil 
investigation within the former source area to evaluate the effectiveness of previous remedial 
activities and to further define the vertical extent of impacted soil in the former source area.  It is 
proposed that two soil borings (SB-1 and SB-2) be installed directly adjacent to the former UST 
complex.  Proposed boring SB-1 is located between and in close proximity to the historic boring 
sample A-C collected in May 1991 and historic sidewall sample SW-1 collected in January 1992.  
Proposed boring SB-2 is located on the opposite side of the former UST area in the vicinity of 
soil vapor extraction wells AV-2 and SW-7.  Historic soil boring/sampling locations and the 
proposed soil boring locations are presented in Drawing 2.  The proposed boring locations may 
vary due to the potential presence of underground utility conflicts. 
 

The January 8, 2009 ACEH letter also requested the completion of a ground-water 
investigation to further assess the extent of impacted ground water to the south and southwest 
from the Site.  Increases in petroleum hydrocarbon concentrations in ground water have been 
observed in off-site well A-5 over the last couple years.  It is proposed that four off-site soil 
borings (SB-3 through SB-6) be installed to collect grab ground-water samples.  Proposed soil 
boring SB-3 is located south of the site across 22nd Street.  Proposed soil borings SB-4 through 
SB-6 are located to the west and southwest of off-site well A-5.  The locations of off-site soil 
borings on private property have been chosen to minimize safety concerns such as traffic and 
potential overhead and underground utility locations.  Property access agreements will be 
submitted to the property owners to facilitate completion of field work.  The actual boring 
locations may vary due to the potential presence of underground utility conflicts.     
 

It is also proposed that a one-time ground-water sampling event be completed on on-site 
well A-4, which has not been sampled in six years.  Sampling of this well will further help in 
assessing the potential for an off-site source of contamination.  Proposed soil boring locations are 
provided in Drawing 2.  Table 3 includes a summary of ground-water monitoring data (2000 
through the present) including relative water elevations and laboratory analyses.  Table 4 
provides a summary of fuel additives analytical data.  Table 5 lists historic ground-water flow 
direction and gradient data from the time period 2000 through the present.      

 
 
5.2 Project Setup 
 
In accordance with the current contract with Atlantic Richfield Company, Stratus 

Environmental, Inc. (Stratus) will complete the field work associated with this soil and ground-
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water investigation (i.e., drilling, gauging, and sampling).  Stratus will obtain any permits 
necessary prior to the initiation of field work.   

 
Once the field work is complete, Stratus will provide a data package which will include 

field notes, lithologic boring logs, and laboratory analytical reports from the investigation.  BAI 
will then use this data package to generate a report for submittal to ACEH summarizing the soil 
and ground-water investigation including data interpretation and recommendations.   
 

5.3 Soil Investigation 

 The proposed soil borings will be advanced using a direct push drilling technique.  Soils 
will be lithologically logged by a qualified geologist using the Unified Soil Classification System 
(USCS).  The expected depth to static ground water in the vicinity of the proposed borings is 
estimated to be approximately 7 to 12 feet bgs (based on the range of historic depth to ground-
water measurements from wells AR-1 and A-5 located in the general vicinity of the proposed 
borings).  On-site soil borings SB-1 and SB-2 will be advanced to an approximate total depth of 
28 feet bgs.  Soil samples will be collected at four foot intervals beginning eight feet bgs and 
continuing to total depth drilled.  Off-site soil borings SB-3 through SB-6 will be advanced to a 
total anticipated depth of approximately 12 feet bgs or until ground water is first encountered.  
One soil sample from approximately eight feet bgs will be collected from each off-site soil 
boring.  Each sample collected for submittal to a laboratory for analysis will be sealed on both 
ends with Teflon tape, capped with plastic end caps, labeled, and placed in an ice-filled cooler 
for preservation.  The soil samples will be transported under chain-of-custody protocol to a 
California State-certified analytical laboratory and analyzed for the following: 
 

• Gasoline range organics (GRO), Diesel Range Organics (DRO), and BTEX via EPA 
Method 8260B; and  

• Fuel additives methyl tert-butyl ether (MTBE), tert-butyl alcohol (TBA), ethyl tert-butyl 
ether (ETBE), tert-amyl methyl ether (TAME), di-isopropyl ether (DIPE), 1,2-
dichloroethane (1,2-DCA), 1,2-dibromoethane (EDB), and ethanol via EPA Method 
8260B.  

 
 Investigation-derived residuals will be collected in 55-gallon steel drums, stored on the 
Property, and profiled prior to disposal at an approved Atlantic Richfield Company disposal 
facility.   

5.4 Ground-Water Investigation 

 Collection of grab ground-water samples from on-site soil borings SB-1 and SB-2 will 
not be completed as numerous wells are present in the near vicinity.  Off-site soil borings SB-3 
through SB-6 will be advanced to a sufficient depth to collect grab ground-water samples at first 
encountered water (anticipated to be 7 to 12 feet bgs).  Ground-water samples will be collected 
with disposable polyethylene tubing with a check valve or peristaltic pump or factory 
decontaminated disposable bailers.  Each sample will be labeled and chilled prior to submittal to 
a California State-certified analytical laboratory.  Ground-water samples will be analyzed for the 
following:    
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• GRO and BTEX via EPA Method 8260B;  and 
• Fuel additives MTBE, TBA, ETBE, TAME, DIPE, 1,2-DCA, EDB, and ethanol via 

EPA Method 8260B. 
 

As discussed above, a ground-water sample will also be collected from well A-4.  The 
sampling procedure will consist of first measuring the water level and depth to bottom, and 
checking for the presence of separate phase hydrocarbons (free product) using an electronic oil-
water interface probe.  If the well does not contain free product, it will be purged of 
approximately three wetted casing volumes of water (or until dewatered).  During purging, 
temperature, pH, and electrical conductivity will be monitored to document that these parameters 
have stabilized prior to collecting a sample.  After purging, water levels will be allowed to 
partially (at least 80%) recover.  The ground-water sample will be collected using a dedicated 
disposable bailer, placed into appropriate containers, labeled, logged onto chain-of-custody 
records, and transported on ice to the laboratory.  If the well contains free product, it will not be 
sampled and free product will be removed according to California Code of Regulations, Title 23, 
Division 3, Chapter 16, Section 2655, UST Regulations.  The sample collected from well A-4 
will be analyzed for the same constituents discussed above for ground-water samples soil borings 
SB-3 through SB-6.   

 5.5 PROPOSED SCHEDULE AND REPORTING 

 Once ACEH has approved this Soil and Ground-Water Investigation Work Plan, access 
agreement negotiations will be initiated.  With necessary signed access agreements in place, 
Stratus will be directed to execute field work (both on-site and off-site).  If necessary signed 
access agreements are not in place following 90 days from the approval of this Work Plan by 
ACEH, assistance with access agreement negotiations from ACEH will be requested.  Upon 
completion of field work and receipt of a data packet from Stratus summarizing field activities 
including laboratory analytical reports, BAI will complete a soil and ground-water investigation 
report for submittal to ACEH.   

6.0 CLOSURE 

 The findings presented in this document are based upon: observation of field personnel 
from previous consultants, the points investigated, and results of laboratory tests performed by 
various laboratories.  Our services were performed in accordance with the generally accepted 
standard of practice at the time this document was written.  No other warranty, expressed on 
implied was made.  This report has been prepared for the exclusive use of Atlantic Richfield 
Company.  It is possible that variations in soil or ground-water conditions could exist beyond 
points explored in this investigation.  Also changes in site conditions could occur in the future 
due to variations in rainfall, temperature, regional water usage, or other factors. 
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Table 1: Results of Regulatory Agency List Review 

  

Databases 
Total Sites of 

Concern 
Search Distance 

(miles) 
Database 
Currency 

Comprehensive Environmental Response, 
Compensation, and Liability Information System 
(CERCLIS), EPA 

1 0.5 10/07/2008 

CERCLIS No Further Remedial Action Planned, EPA 1 0.5 12/03/2007 
Corrective Action Report, EPA 2 1.0 09/11/2008 
Resource Conservation and Recovery Act Information 
(RCRA Info), EPA 

10 0.25 09/10/2008 

Formerly Used Defense Sites (FUDS), US Army Corps 
of Engineers 

2 1.0 12/31/2007 

US Brownfields, EPA 33 0.5 10/01/2008 
Cal-Sites Database, California EPA (Cal-EPA) 
Department of Toxic Substances Control (DTSC) 

4 1.0 08/08/2005 

Bond Expenditure Plan, Department of Health Services 1 1.0 01/01/1989 
Toxic Pits Cleanup Act Sites, California State Water 
Resources Control Board (SWRCB) 

2 1.0 07/01/1995 

“Cortese” Hazardous Waste and Substances Sites List, 
Cal-EPA/Office of Emergency Information 

37 0.5 04/01/2001 

Leaking UST Database (LUST), California Regional 
Water Quality Control Board, Central Valley (RWQCB)

44 0.5 01/06/2009 

Facility Inventory Database (FID UST), Cal-EPA 13 0.25 10/31/1994 
Spills, Leaks, Investigation & Cleanup Cost Recovery 
Listing (SLIC), RWQCB 

8 0.5 01/06/2009 

Hazardous Substance Storage Container (HIST UST), 
SWRCB 

12 0.25 10/15/1990 

Statewide Environmental Evaluation and Planning 
System (SWEEPS) UST Listing, SWRCB 

13 0.25 06/01/1994 

Proposition 65 Records, SWRCB 17 1.0 10/21/1993 
Voluntary Cleanup Program Properties, DTSC 1 0.5 11/25/2008 
Dry Cleaning Facilities, DTSC 1 0.25 09/23/2008 
State Response Sites, DTSC 5 1.0 11/25/2008 
Contaminated Sites (CS) 45 0.5 10/28/2008 
EnviroStor Database, DTSC 39 1.0 11/25/2008 
Hazardous Waste Facility and Manifest Data (Haznet), 
DTSC 

1 0.25 12/31/2006 

Active UST Facilities, SWRCB 1 0.5 01/06/2009 
Emissions Inventory Data (EMI), Air Resources Board 1 0.25 12/31/2006 
Facility Index System/Facility Identification Initiative 
Program Summary Report (FINDS), EPA 

1 0.25 10/30/2008 

Historical Auto Stations 8 0.25 --- 
Historical Cleaners 20 0.25 --- 
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Table 2: Documented Facilities within ¼ Mile Radius of Site 

  

 Facility Name and Address Distance and Direction Regulatory Databases (a) 

ARCO #02169, 889 West Grand Ave. 0.0 miles 
LUST, Cortese, EMI, Haznet, 
FID UST, CS, SWEEPS, UST, 

FINDS, HIST UST  
Eug Lamoure, 885 22nd St. 0.0 miles Hist. Cleaners 

Mac Auto Repair, 905 W. Grand Ave. WNW – 0.009 miles LUST, CS 
RC McKay, 2226 Market St. N – 0.015 miles Hist. Auto Station 

Stanford Laundry, 2134 Market St. SW – 0.016 miles Hist. Cleaners 

Chevron, 850 W. Grand Ave. E – 0.018 miles 
LUST, CS, FID UST,         
HIST UST, SWEEPS, 

Cortese 
No D-Lay Dry Cleaners Plant, 2300 Market St.  N – 0.039 miles Hist. Cleaners 

Orton and Libitzky Property, Market St. NNE – 0.041 miles CS 
P & H Cleaners, 945 W. Grand Ave. WNW – 0.059 miles Hist. Cleaners 

Union French Laundry, 861 Isabella St.  ENE – 0.061 miles Hist. Cleaners 

Elliott and Elliott Co., 2336 Market St. NNE – 0.063 miles FID UST, HIST UST, 
SWEEPS 

Burke Property, 949 Grand Ave. WNW – 0.064 miles LUST, CS 
Pierre Mautalin, 2129 Myrtle St. W – 0.068 miles Hist. Cleaners 

Market Wash House, 2347 Market St. NNE – 0.070 miles Hist. Cleaners 
Peter Madere, 866 Athens Ave. NNE – 0.079 miles Hist. Cleaners 

Scott Broadway, 2014 Market St. SSW – 0.092 miles RCRA Info 

Rel’s Foods, Inc., 975 W. Grand Ave. WNW – 0.095 miles FID UST, HIST UST, 
SWEEPS 

The Clean Cleaners, 800 22nd St. ESE – 0.108 miles Hist. Cleaners 
Continental Color (aka Santilli and Forester 

Construction), 2201 West St. ESE – 0.108 miles LUST, CS 

Oak Center Homes, Inc., 827 20th St. S – 0.109 miles RCRA Info 
H & H Pressing Shop, 919 24th St. N – 0.110 miles Hist. Cleaners 

Meaders Cleaners (aka Clean Cleaners), 800 W. 
Grand Ave. ESE – 0.115 miles 

RCRA Info, LUST, CS, 
Cortese, Dry Cleaners, Hist. 

Cleaners 
Peter Lascurettes, 2423 Market St. NNE – 0.117 miles Hist. Cleaners 

Acme French Laundry, 2425 Market St. NNE – 0.119 miles Hist. Cleaners 
Stanford Laundry, 779 22nd St. ESE – 0.122 miles Hist. Cleaners 

Rent-A-Trailer System, 2434 Market St. NNE – 0.125 miles Hist. Auto Station 
Grand Ave Refrigerated Store, 2240 Filbert St. WNW – 0.125 miles SLIC 

Langendorf United Bakeries, Inc. (aka Good Stuff 
Food Co.), 1000 W. Grand Ave. WNW – 0.126 miles RCRA Info, LUST, CS,     

HIST UST, SWEEPS, Cortese
Estate of Carlos Sledge (aka Scott Company of      

California and AT&T Communications), 1919 
Market St. 

SSW – 0.128 miles RCRA Info, LUST, CS,       
FID UST, SWEEPS, Cortese 
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Table 2: Documented Facilities within ¼ Mile Radius of Site 

  

 Facility Name and Address Distance and Direction Regulatory Databases (a) 

Auto Service Company, 820 Isabella St. ENE – 0.128 miles LUST, CS, FID UST,        
HIST UST, SWEEPS, Cortese

Harrington Olson Photography, 769 22nd St. ESE – 0.130 miles 
RCRA Info, LUST, CS,      
FID UST, HIST UST, 

SWEEPS, Cortese
ATC Leasing Corp., 780 W. Grand Ave. ESE – 0.134 miles Hist. Auto Station 

Fyne Building, 774 W. Grand Ave. ESE – 0.140 miles LUST 
Morris Unterberger, 2328 Filbert St. NW – 0.140 miles Hist. Cleaners  

Cal West Periodicals, 2400 Filbert St. NNW – 0.162 miles LUST, CS, Cortese 
Newman Stamping and Machine Co., 1001 24th St. NNW – 0.163 miles RCRA Info 

Jos Benkosky, 759 20th St. SSE – 0.167 miles Hist. Auto Station 

A & H Truck Repair, Inc., 1825 Market St. SSW – 0.181 miles FID UST, HIST UST, 
SWEEPS 

Anderson Property, 2139 Linden St. WNW – 0.184 miles FID UST, HIST UST, 
SWEEPS 

HC Dabner, 905 18th St. SSW – 0.193 miles Hist. Auto Station 
Atarco Corp., 2020 Brush St. SE – 0.197 miles RCRA Info 

Peerless Stages, Inc., 2021 Brush St. SE – 0.197 miles FID UST, HIST UST, 
SWEEPS 

Union Laundry Co., 2510 Filbert Ave. NNW – 0.208 miles Hist. Cleaners 
Chris and George’s Auto Repair, 2520 West St. NE – 0.216 miles EnvirStor 

Clear Vision Window & Janitorial, 1732 Market St. SSW – 0.224 miles Hist. Cleaners 
Josiah Iverson, 1915 Brush St. SSE – 0.226 miles Hist. Auto Station 

Emanuel Hein, 727 25th St. ENE – 0.229 miles Hist. Auto Station 

Mcclymond Senior High School, 2607 Myrtle St. N – 0.230 miles 
RCRA Info, LUST, CS,       
FID UST, HIST UST, 

SWEEPS, Cortese

Bekins Moving and Storage, 2227 San Pablo Ave. ESE – 0.230 miles  FID UST, HIST UST, 
SWEEPS 

Lafayette Cleaners, 1702 Market St. SSW – 0.240 miles Hist. Cleaners 
Brown’s Auto Wheel Service, 2640 Market St. NNE – 0.242 miles Hist. Auto Station 
EBMUD Adeline Administration, 1100 21st St. W – 0.248 miles RCRA Info 

Notes: 
(a) Key to abbreviations of regulatory databases provided in preceding Table 1. 
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Table 3. Summary of Ground-Water Monitoring Data: Relative Water Elevations and Laboratory Analyses

GRO/

A-1

6/26/2000 --------------3.4110.7514.16-- --25.009.00 25.00

7/20/2000 --254612281,1003,9003.1511.0114.16-- --25.009.00 25.00

9/19/2000 --325720272,4004,8002.9011.2614.16-- --25.009.00 25.00

12/26/2000 --18.79.9112.22.851044293.2010.9614.16-- --25.009.00 25.00

3/20/2001 --<2523.213.97.1213.9<5004.579.5914.16-- --25.009.00 25.00

6/12/2001 --259.28.7<0.52.21403.3310.8314.16-- --25.009.00 25.00

9/23/2001 --4.5<0.50<0.50<0.50<0.50<502.7311.4314.16-- --25.009.00 25.00

12/28/2001 --<2513217.62509305.508.6614.16-- --25.009.00 25.00

3/21/2002 --<2.51.2<0.5<0.5<0.5<505.738.4314.16-- --25.009.00 25.00

4/17/2002 --<2.5<0.5<0.5<0.5<0.5<504.809.3614.16-- --25.009.00 25.00

8/14/2002 b 5.74.91.4<0.5<0.58.41703.0411.1214.16-- 7.425.009.00 25.00

11/27/2002 b 1.66.4<0.5<0.50.752.9983.0511.1114.16-- 7.025.009.00 25.00

2/12/2003 d 2.12.90.531<0.509.3734.0610.1014.16-- 7.225.009.00 25.00

5/22/2003 1.34.9114.61.6884003.9810.1814.16-- 7.425.009.00 25.00

7/23/2003 10.8100.56<0.50<0.503.21403.3110.8514.16-- 7.425.009.00 25.00

11/13/2003 f 4.34.2<0.50<0.50<0.500.64<502.8111.3514.16P 7.759.00 25.00

02/16/2004 f, i 7.23.20.961.2<0.5018997.109.6516.75P 7.69.00 25.00

05/06/2004 1.231.9<0.50<0.50<0.500.73<506.1810.5716.75P 6.939.00 25.00

09/02/2004 12.11.7<0.50<0.50<0.501.1645.7011.0516.75P 8.79.00 25.00

11/29/2004 0.62<0.50<0.50<0.50<0.501.4<506.2510.5016.75P 7.09.00 25.00

02/02/2005 3.25.10.55<0.50<0.5014567.579.1816.75P 7.29.00 25.00

05/09/2005 2.12.70.520.53<0.507.8527.479.2816.75P 7.29.00 25.00

08/11/2005 3.24.21.01.8<0.50614206.0510.7016.75P 6.89.00 25.00

02/09/2006 o 1.695.65.13.51.5601707.719.0416.75P 7.19.00 25.00

8/11/2006 --3.70.600.73<0.50182006.3110.4416.75P 7.29.00 25.00

2/7/2007 1.15201.20.95<0.505.52706.4110.3416.75NP 7.279.00 25.00

8/14/2007 1.321.868110213503,5006.3210.4316.75NP 7.469.00 25.00

2/22/2008 4.16<2.511167.21602,6008.008.7516.75P 7.659.00 25.00

8/12/2008 0.54<2.5170190284207,4006.4510.3016.75NP 9.389.00 25.00

A-2

Page 1 of 11



Sample Date P/NP

TOC

TPHg

Ethyl-

Comments

Water Level

(feet msl)

DTW Elevation

Toluene Benzene

Total

Xylenes MTBE

Concentrations in (µg/L)

DO

(mg/L)Benzene(feet bgs) (feet msl)

Well and

Station #2169, 889 W. Grand Ave., Oakland, CA

pH

Top of

Screen

(ft bgs)

Bottom of

Screen

(ft bgs)

Table 3. Summary of Ground-Water Monitoring Data: Relative Water Elevations and Laboratory Analyses

GRO/

A-2 Cont.

6/26/2000 --------------3.2811.2714.55-- --25.0010.00 25.00

7/20/2000 --<3<1.0<0.5<0.5<0.5<503.0311.5214.55-- --25.0010.00 25.00

9/19/2000 --------------2.9211.6314.55-- --25.0010.00 25.00

12/26/2000 --<2.5<0.5<0.5<0.5<0.5<503.1111.4414.55-- --25.0010.00 25.00

3/20/2001 --------------4.4710.0814.55-- --25.0010.00 25.00

6/12/2001 --<2.5<0.5<0.5<0.5<0.5<503.2011.3514.55-- --25.0010.00 25.00

9/23/2001 --------------2.6311.9214.55-- --25.0010.00 25.00

12/28/2001 --<2.5<0.5<0.5<0.5<0.5<505.249.3114.55-- --25.0010.00 25.00

3/21/2002 --------------5.509.0514.55-- --25.0010.00 25.00

4/17/2002 --26<0.5<0.5<0.5<0.5524.679.8814.55-- --25.0010.00 25.00

8/14/2002 c 3.7<2.51.2<0.5<0.5<0.5<502.9311.6214.55-- 7.225.0010.00 25.00

11/27/2002 --------------2.9911.5614.55-- --25.0010.00 25.00

2/12/2003 d 2.912<0.50<0.50<0.50<0.50<503.8010.7514.55-- 7.125.0010.00 25.00

5/22/2003 --------------3.8310.7214.55-- --25.0010.00 25.00

7/23/2003 1.32.6<0.50<0.50<0.50<0.50<503.1611.3914.55-- 6.825.0010.00 25.00

11/13/2003 --------------2.9511.6014.55-- --10.00 25.00

02/16/2004 i --------------6.9110.2717.18-- --10.00 25.00

05/06/2004 --------------6.1311.0517.18-- --10.00 25.00

09/02/2004 5.12.5<0.50<0.50<0.50<0.501305.7311.4517.18P 7.410.00 25.00

11/29/2004 --------------6.0611.1217.18-- --10.00 25.00

02/02/2005 --------------7.459.7317.18-- --10.00 25.00

05/09/2005 --------------4.3612.8217.18-- --10.00 25.00

08/11/2005 m 1.61.2<0.50<0.50<0.50<0.501205.8911.2917.18P 7.110.00 25.00

02/09/2006 --------------6.7510.4317.18-- --10.00 25.00

8/11/2006 1.11.4<0.50<0.50<0.50<0.50<506.0611.1217.18P 7.010.00 25.00

2/7/2007 --------------6.1111.0717.18-- --10.00 25.00

8/14/2007 0.640.65<0.50<0.50<0.50<0.50<505.9011.2817.18NP 7.5710.00 25.00

2/22/2008 --------------7.689.5017.18-- --10.00 25.00

8/12/2008 0.570.96<0.50<0.50<0.50<0.50645.9011.2817.18NP 9.4410.00 25.00

A-3

Page 2 of 11



Sample Date P/NP

TOC

TPHg

Ethyl-

Comments

Water Level

(feet msl)

DTW Elevation

Toluene Benzene

Total

Xylenes MTBE

Concentrations in (µg/L)

DO

(mg/L)Benzene(feet bgs) (feet msl)

Well and

Station #2169, 889 W. Grand Ave., Oakland, CA

pH

Top of

Screen

(ft bgs)

Bottom of

Screen

(ft bgs)

Table 3. Summary of Ground-Water Monitoring Data: Relative Water Elevations and Laboratory Analyses

GRO/

A-3 Cont.

6/26/2000 --------------3.7711.9815.75-- --29.509.00 29.50

7/20/2000 --------------3.5412.2115.75-- --29.509.00 29.50

9/19/2000 --------------3.2512.5015.75-- --29.509.00 29.50

12/26/2000 --<2.5<0.5<0.5<0.5<0.5<503.5812.1715.75-- --29.509.00 29.50

3/20/2001 --------------5.0510.7015.75-- --29.509.00 29.50

6/12/2001 --------------3.6612.0915.75-- --29.509.00 29.50

9/23/2001 --------------3.1012.6515.75-- --29.509.00 29.50

12/28/2001 --<2.5<0.5<0.5<0.5<0.5<505.819.9415.75-- --29.509.00 29.50

3/21/2002 --------------6.069.6915.75-- --29.509.00 29.50

4/17/2002 --------------5.1410.6115.75-- --29.509.00 29.50

8/14/2002 --------------3.4812.2715.75-- --29.509.00 29.50

11/27/2002 --------------3.5312.2215.75-- --29.509.00 29.50

2/12/2003 d 1.2<0.50<0.50<0.50<0.50<0.50<504.3511.4015.75-- 6.929.509.00 29.50

5/22/2003 --------------4.3311.4215.75-- --29.509.00 29.50

7/23/2003 --------------3.7512.0015.75-- --29.509.00 29.50

02/16/2004 g, i --------------7.4310.9418.37-- --9.00 29.50

05/06/2004 --------------6.6211.7518.37-- --9.00 29.50

09/02/2004 --------------6.2212.1518.37-- --9.00 29.50

11/29/2004 --------------6.5011.8718.37-- --9.00 29.50

02/02/2005 --------------7.9510.4218.37-- --9.00 29.50

05/09/2005 --------------7.8810.4918.37-- --9.00 29.50

08/11/2005 --------------6.3512.0218.37-- --9.00 29.50

02/09/2006 --------------7.1011.2718.37-- --9.00 29.50

8/11/2006 --------------6.5411.8318.37-- --9.00 29.50

2/7/2007 --------------6.5511.8218.37-- --9.00 29.50

8/14/2007 --------------6.3112.0618.37-- --9.00 29.50

2/22/2008 --------------8.1210.2518.37-- --9.00 29.50

8/12/2008 --------------6.2712.1018.37-- --9.00 29.50

A-4

6/26/2000 --------------4.2610.9915.25-- --28.008.00 28.00
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Table 3. Summary of Ground-Water Monitoring Data: Relative Water Elevations and Laboratory Analyses

GRO/

A-4 Cont.

7/20/2000 --------------4.0911.1615.25-- --28.008.00 28.00

9/19/2000 --------------3.2811.9715.25-- --28.008.00 28.00

12/26/2000 --<2.5<0.5<0.5<0.5<0.5<504.0611.1915.25-- --28.008.00 28.00

3/20/2001 --------------5.449.8115.25-- --28.008.00 28.00

6/12/2001 --------------4.1311.1215.25-- --28.008.00 28.00

9/23/2001 --------------3.6211.6315.25-- --28.008.00 28.00

12/28/2001 --<2.5<0.5<0.5<0.5<0.5<506.848.4115.25-- --28.008.00 28.00

3/21/2002 --------------6.628.6315.25-- --28.008.00 28.00

4/17/2002 --------------5.579.6815.25-- --28.008.00 28.00

8/14/2002 --------------3.9411.3115.25-- --28.008.00 28.00

11/27/2002 --------------4.0011.2515.25-- --28.008.00 28.00

2/12/2003 d 0.9<0.50<0.50<0.50<0.50<0.50<504.8810.3715.25-- 7.128.008.00 28.00

5/22/2003 --------------4.8310.4215.25-- --28.008.00 28.00

7/23/2003 --------------4.2311.0215.25-- --28.008.00 28.00

02/16/2004 g, i --------------8.369.6518.01-- --8.00 28.00

05/06/2004 --------------7.3310.6818.01-- --8.00 28.00

09/02/2004 --------------7.1810.8318.01-- --8.00 28.00

11/29/2004 --------------7.5110.5018.01-- --8.00 28.00

02/02/2005 --------------8.799.2218.01-- --8.00 28.00

05/09/2005 --------------9.038.9818.01-- --8.00 28.00

08/11/2005 --------------7.0210.9918.01-- --8.00 28.00

02/09/2006 --------------7.8610.1518.01-- --8.00 28.00

8/11/2006 --------------7.7110.3018.01-- --8.00 28.00

2/7/2007 --------------7.3810.6318.01-- --8.00 28.00

8/14/2007 --------------7.3110.7018.01-- --8.00 28.00

2/22/2008 --------------9.118.9018.01-- --8.00 28.00

8/12/2008 --------------7.4110.6018.01-- --8.00 28.00

A-5

6/26/2000 --------------3.4710.0413.51-- --30.008.00 30.00

7/20/2000 --38.9<0.5111407303.2010.3113.51-- --30.008.00 30.00
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Table 3. Summary of Ground-Water Monitoring Data: Relative Water Elevations and Laboratory Analyses

GRO/

A-5 Cont.

9/19/2000 --<31.92.8<0.5131602.9610.5513.51-- --30.008.00 30.00

12/26/2000 --<2501,4506591084658,1203.1410.3713.51-- --30.008.00 30.00

3/20/2001 --<2501,5806114731,1107,9904.708.8113.51-- --30.008.00 30.00

6/12/2001 --<5.0953518914503.3810.1313.51-- --30.008.00 30.00

9/23/2001 --2.755<0.5201102.7110.8013.51-- --30.008.00 30.00

12/28/2001 --527202243205.348.1713.51-- --30.008.00 30.00

3/21/2002 --31350130854202,5005.737.7813.51-- --30.008.00 30.00

4/17/2002 --<2521067361901,3004.838.6813.51-- --30.008.00 30.00

8/14/2002 b 1.4<254168<5.01508403.1010.4113.51-- 6.830.008.00 30.00

11/27/2002 b 1.16<0.56172.3263003.0110.5013.51-- 7.230.008.00 30.00

2/12/2003 d 1.0<5.04534774<5002.7010.8113.51-- 7.330.008.00 30.00

5/22/2003 1.0<5.0472891005004.059.4613.51-- 7.630.008.00 30.00

7/23/2003 4.5<5.057655.71009003.2210.2913.51-- 8.430.008.00 30.00

11/13/2003 f 4.3<5.01401905.12101,8002.2711.2413.51NP 7.328.00 30.00

02/16/2004 h, i 5.0<0.50775015526806.649.4516.09NP 7.88.00 30.00

05/06/2004 1.03<2.511072131401,5005.8110.2816.09P 6.938.00 30.00

09/02/2004 1.3<1.035421.3696905.3110.7816.09NP 7.18.00 30.00

11/29/2004 1.0<50290190<50360<5,0006.0410.0516.09NP 7.08.00 30.00

02/02/2005 0.6<0.5013102.3312207.728.3716.09NP 7.48.00 30.00

05/09/2005 2.5<0.501.11.4<0.501.71107.648.4516.09NP 7.68.00 30.00

08/11/2005 0.8<0.50<0.50<0.50<0.50<0.50<505.9810.1116.09NP 7.38.00 30.00

02/09/2006 o 0.89<0.50<0.50<0.50<0.500.62<507.079.0216.09NP 7.38.00 30.00

8/11/2006 2.16<0.50588.03.4134006.329.7716.09NP 7.28.00 30.00

2/7/2007 2.12<103,1001,10012067010,0006.199.9016.09P 7.038.00 30.00

8/14/2007 1.37<107,8003,0006826028,0006.399.7016.09NP 7.808.00 30.00

2/22/2008 1.36<504,4002,6009841027,0008.078.0216.09NP 7.428.00 30.00

8/12/2008 0.62<503,9001,800<5014031,0006.599.5016.09NP 9.708.00 30.00

A-6

6/26/2000 --------------3.4210.0913.51-- --28.508.00 28.50

7/20/2000 --620.6<0.5<0.51702.6010.9113.51-- --28.508.00 28.50
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Table 3. Summary of Ground-Water Monitoring Data: Relative Water Elevations and Laboratory Analyses

GRO/

A-6 Cont.

9/19/2000 --6<1.0<0.5<0.5<0.5<502.2411.2713.51-- --28.508.00 28.50

12/26/2000 --8.17<0.5<0.5<0.5<0.556.22.8610.6513.51-- --28.508.00 28.50

3/20/2001 --19.91.8<0.5<0.5<0.52164.798.7213.51-- --28.508.00 28.50

6/12/2001 --15<0.5<0.5<0.50.62802.7110.8013.51-- --28.508.00 28.50

9/23/2001 --533.32.31.91.74502.7210.7913.51-- --28.508.00 28.50

12/28/2001 --261.40.773.50.982705.468.0513.51-- --28.508.00 28.50

3/21/2002 --19<0.5<0.5<0.5<0.51305.687.8313.51-- --28.508.00 28.50

4/17/2002 --16<0.5<0.5<0.5<0.5<504.788.7313.51-- --28.508.00 28.50

8/14/2002 b 1.5754.922.64.89803.0810.4313.51-- 7.128.508.00 28.50

11/27/2002 b 0.916<0.5<0.50.74<0.52803.0410.4713.51-- 6.928.508.00 28.50

2/12/2003 d 0.89.9<0.50<0.50<0.50<0.50513.0710.4413.51-- 7.128.508.00 28.50

5/22/2003 1.211<0.50<0.50<0.50<0.50<504.089.4313.51-- 8.228.508.00 28.50

7/23/2003 >2014<0.50<0.50<0.50<0.501203.2410.2713.51-- 9.628.508.00 28.50

11/13/2003 f 6.22.3<0.50<0.50<0.50<0.50<502.3111.2013.51NP 9.08.00 28.50

02/16/2004 h, i 6.53.9<0.50<0.50<0.50<0.50506.349.7616.10NP 8.38.00 28.50

05/06/2004 1.017.1<0.50<0.50<0.50<0.501106.0710.0316.10P 7.028.00 28.50

09/02/2004 3.24.4<0.50<0.50<0.50<0.50565.6310.4716.10NP 7.48.00 28.50

11/29/2004 0.922.9<0.50<0.50<0.50<0.50<506.119.9916.10NP 6.98.00 28.50

02/02/2005 0.514<0.50<0.50<0.50<0.501507.648.4616.10NP 7.48.00 28.50

05/09/2005 3.012<0.50<0.50<0.50<0.50937.558.5516.10NP 7.28.00 28.50

08/11/2005 1.014<0.50<0.50<0.50<0.507805.9710.1316.10NP 6.98.00 28.50

02/09/2006 o 1.2717<0.50<0.50<0.50<0.502106.879.2316.10NP 6.88.00 28.50

8/11/2006 1.621<0.50<0.50<0.50<0.509206.159.9516.10NP 7.08.00 28.50

2/7/2007 2.187.11.4<0.50<0.50<0.501706.389.7216.10P 7.248.00 28.50

8/14/2007 1.722.3<0.50<0.50<0.50<0.50<506.289.8216.10NP 8.228.00 28.50

2/22/2008 0.7911<0.50<0.50<0.50<0.503508.038.0716.10NP 7.488.00 28.50

8/12/2008 0.582.4<0.50<0.50<0.50<0.50<506.409.7016.10NP 9.588.00 28.50

ADR-1

6/26/2000 --------------3.4010.5513.95-- --22.005.00 22.00

7/20/2000 --22<1.00.8<0.5291803.1010.8513.95-- --22.005.00 22.00
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Concentrations in (µg/L)

DO

(mg/L)Benzene(feet bgs) (feet msl)

Well and

Station #2169, 889 W. Grand Ave., Oakland, CA

pH

Top of

Screen

(ft bgs)

Bottom of

Screen

(ft bgs)

Table 3. Summary of Ground-Water Monitoring Data: Relative Water Elevations and Laboratory Analyses

GRO/

ADR-1 Cont.

9/19/2000 --22<1.01.2<0.57.41202.8711.0813.95-- --22.005.00 22.00

12/26/2000 --14.7<0.5<0.5<0.51.29<503.0210.9313.95-- --22.005.00 22.00

3/20/2001 --10.84.138.71<0.523.42254.639.3213.95-- --22.005.00 22.00

6/12/2001 --7.54.2130.5232503.3010.6513.95-- --22.005.00 22.00

9/23/2001 --2.80.57<0.5<0.51.4<502.7011.2513.95-- --22.005.00 22.00

12/28/2001 --6.84.11.2<0.5162505.528.4313.95-- --22.005.00 22.00

3/21/2002 --<2.5<0.5<0.5<0.5<0.5<505.688.2713.95-- --22.005.00 22.00

4/17/2002 --<2.5<0.5<0.5<0.5<0.5<504.789.1713.95-- --22.005.00 22.00

8/14/2002 3.4<2.5<0.5<0.5<0.51.1<502.0711.8813.95-- 6.722.005.00 22.00

11/27/2002 1.81.1<0.5<0.5<0.50.54<503.0410.9113.95-- 6.822.005.00 22.00

2/12/2003 d 1.90.73<0.50<0.50<0.50<0.50<504.009.9513.95-- 7.222.005.00 22.00

5/22/2003 1.23.5<0.50<0.50<0.500.96<504.099.8613.95-- 7.322.005.00 22.00

7/23/2003 >204<0.500.56<0.502.5<503.3610.5913.95-- 9.422.005.00 22.00

11/13/2003 f 8.51.6<0.50<0.50<0.500.60<502.8011.1513.95-- 8.25.00 22.00

02/16/2004 f, i 5.51.6<0.50<0.50<0.50<0.50<507.139.4316.56NP 9.65.00 22.00

05/07/2004 1.72<5.0<5.0<5.0<5.05.3<5006.1510.4116.56NP 7.05.00 22.00

09/02/2004 18.10.84<0.50<0.50<0.50<0.50<505.8310.7316.56NP 8.45.00 22.00

11/29/2004 0.77<0.50<0.50<0.50<0.503.0<506.2610.3016.56NP 6.95.00 22.00

02/02/2005 0.53.4<0.50<0.50<0.50<0.50<507.549.0216.56NP 7.55.00 22.00

05/09/2005 2.92.6<0.50<0.50<0.50<0.50<507.648.9216.56NP 7.35.00 22.00

08/11/2005 0.64.0<0.50<0.50<0.502.8675.9910.5716.56NP 6.05.00 22.00

02/09/2006 o 1.092.9<0.50<0.50<0.50<0.50<506.5110.0516.56NP 7.05.00 22.00

8/11/2006 1.062.2<0.50<0.50<0.50<0.50766.3610.2016.56NP 7.15.00 22.00

2/7/2007 0.643.8<0.50<0.50<0.50<0.50<506.4110.1516.56NP 7.335.00 22.00

8/14/2007 0.943.62.5121.7115606.2610.3016.56NP 7.385.00 22.00

2/22/2008 1.523.9<0.50<0.50<0.50<0.501208.018.5516.56NP 6.955.00 22.00

8/12/2008 0.506.519137.7461,4006.3610.2016.56NP 9.325.00 22.00

ADR-2

6/26/2000 --------------3.4211.2214.64-- --22.005.00 22.00

7/20/2000 --237205402.541012,0003.0411.6014.64-- --22.005.00 22.00
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Sample Date P/NP

TOC

TPHg

Ethyl-

Comments

Water Level
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DTW Elevation

Toluene Benzene

Total

Xylenes MTBE

Concentrations in (µg/L)

DO

(mg/L)Benzene(feet bgs) (feet msl)

Well and

Station #2169, 889 W. Grand Ave., Oakland, CA
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Top of
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(ft bgs)

Table 3. Summary of Ground-Water Monitoring Data: Relative Water Elevations and Laboratory Analyses

GRO/

ADR-2 Cont.

9/19/2000 --3474068055301,4002.8311.8114.64-- --22.005.00 22.00

12/26/2000 --32.832.521.4<5.026.69013.1211.5214.64-- --22.005.00 22.00

3/20/2001 j --------------4.5410.1014.64-- --22.005.00 22.00

6/12/2001 j --------------3.2311.4114.64-- --22.005.00 22.00

9/23/2001 --6096550<5.03705,3002.6611.9814.64-- --22.005.00 22.00

12/28/2001 --6129160<5.01902,6005.169.4814.64-- --22.005.00 22.00

3/21/2002 --153.24.5<0.561805.549.1014.64-- --22.005.00 22.00

4/17/2002 --<25<0.513<0.5867304.719.9314.64-- --22.005.00 22.00

8/14/2002 b 0.9<5047100<101701,3002.5512.0914.64-- 7.022.005.00 22.00

11/27/2002 b 0.674141203.12401,8002.9811.6614.64-- 6.922.005.00 22.00

2/12/2003 d 1.3225.215<5.01207603.9010.7414.64-- 7.122.005.00 22.00

5/22/2003 0.79.7<5.07.1<5.01105203.9710.6714.64-- 7.622.005.00 22.00

7/23/2003 >208.40.985<0.502.81403.2611.3814.64-- 9.422.005.00 22.00

02/16/2004 f, i --------------6.9810.2617.24-- --5.00 22.00

05/06/2004 --------------6.1911.0517.24-- --5.00 22.00

09/02/2004 0.75.61271<5.067<5005.7411.5017.24P 7.45.00 22.00

11/29/2004 --------------6.0411.2017.24-- --5.00 22.00

02/02/2005 --------------7.489.7617.24-- --5.00 22.00

05/09/2005 --------------6.0611.1817.24-- --5.00 22.00

08/11/2005 0.69.09.6160<2.52001,9005.9411.3017.24NP 6.65.00 22.00

02/09/2006 --------------7.649.6017.24-- --5.00 22.00

8/11/2006 0.84.6<1.02.2<1.0545706.1111.1317.24NP 7.15.00 22.00

2/7/2007 --------------6.1611.0817.24-- --5.00 22.00

8/14/2007 0.655.3<0.503.6<0.505.45205.9611.2817.24NP 7.375.00 22.00

2/22/2008 --------------7.779.4717.24-- --5.00 22.00

8/12/2008 0.714.2<0.500.80<0.500.925605.9711.2717.24NP 9.405.00 22.00

AR-1

6/26/2000 --------------4.0211.5915.61-- --28.008.00 28.00

7/20/2000 --6<1.0<0.5<0.5<0.5<503.5512.0615.61-- --28.008.00 28.00

9/19/2000 --<3<1.0<0.5<0.5<0.5<503.7211.8915.61-- --28.008.00 28.00
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Sample Date P/NP

TOC
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Ethyl-

Comments
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Table 3. Summary of Ground-Water Monitoring Data: Relative Water Elevations and Laboratory Analyses

GRO/

AR-1 Cont.

12/26/2000 --<2.5<0.5<0.5<0.5<0.5<503.6611.9515.61-- --28.008.00 28.00

03/20/01 a ------------------15.61-- --28.008.00 28.00

6/12/2001 --17<0.5<0.5<0.5<0.5<503.7411.8715.61-- --28.008.00 28.00

9/23/2001 --------------3.1912.4215.61-- --28.008.00 28.00

12/28/2001 --<2.5<0.5<0.5<0.5<0.5<507.997.6215.61-- --28.008.00 28.00

3/21/2002 --------------6.249.3715.61-- --28.008.00 28.00

4/17/2002 --<2.5<0.5<0.5<0.5<0.5<505.1810.4315.61-- --28.008.00 28.00

8/14/2002 2.2<2.51.3<0.5<0.5<0.5<503.5312.0815.61-- 7.928.008.00 28.00

11/27/2002 --------------3.6112.0015.61-- --28.008.00 28.00

2/12/2003 d 1.8<0.50<0.50<0.50<0.50<0.50<504.7210.8915.61-- 7.928.008.00 28.00

5/22/2003 --------------4.4311.1815.61-- --28.008.00 28.00

7/23/2003 1.3<0.50<0.50<0.50<0.50<0.50<503.8811.7315.61-- 7.728.008.00 28.00

11/13/2003 --------------3.5612.0515.61-- --8.00 28.00

02/16/2004 --------------7.8310.3518.18-- --8.00 28.00

05/06/2004 --------------6.5811.6018.18-- --8.00 28.00

09/02/2004 1.2<0.50<0.50<0.50<0.50<0.50<506.3011.8818.18P 7.88.00 28.00

11/29/2004 --------------6.6311.5518.18-- --8.00 28.00

02/02/2005 --------------8.269.9218.18-- --8.00 28.00

05/09/2005 --------------7.9910.1918.18-- --8.00 28.00

08/11/2005 n 7.4<0.50<0.50<0.50<0.50<0.50<506.3811.8018.18P 7.68.00 28.00

02/09/2006 --------------7.6910.4918.18-- --8.00 28.00

8/11/2006 5.42<0.50<0.50<0.50<0.50<0.50<506.7011.4818.18P 8.18.00 28.00

2/7/2007 e ------------------18.18-- --8.00 28.00

8/14/2007 e ------------------18.18-- --8.00 28.00

2/22/2008 e ------------------18.18-- --8.00 28.00

8/12/2008 0.42<0.50<0.50<0.50<0.50<0.50<506.6111.5718.18NP 9.518.00 28.00

AR-2

6/26/2000 --------------3.4911.7915.28-- --28.508.50 28.50

7/20/2000 --<3<1.0<0.5<0.5<0.5<503.2112.0715.28-- --28.508.50 28.50

9/19/2000 --<3<1.0<0.5<0.5<0.5<503.2012.0815.28-- --28.508.50 28.50
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Sample Date P/NP

TOC

TPHg

Ethyl-

Comments

Water Level
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Table 3. Summary of Ground-Water Monitoring Data: Relative Water Elevations and Laboratory Analyses

GRO/

AR-2 Cont.

12/26/2000 --<2.5<0.5<0.5<0.5<0.5<503.3311.9515.28-- --28.508.50 28.50

3/20/2001 --------------4.7810.5015.28-- --28.508.50 28.50

6/12/2001 --82<0.5<0.5<0.5<0.5<503.5511.7315.28-- --28.508.50 28.50

9/23/2001 --------------2.8512.4315.28-- --28.508.50 28.50

12/28/2001 --30<0.5<0.5<0.5<0.5<506.688.6015.28-- --28.508.50 28.50

3/21/2002 --------------5.799.4915.28-- --28.508.50 28.50

4/17/2002 --3.2<0.5<0.5<0.5<0.5<504.9110.3715.28-- --28.508.50 28.50

8/14/2002 1.4<2.5<0.5<0.5<0.5<0.5<503.1512.1315.28-- 7.928.508.50 28.50

11/27/2002 --------------3.2012.0815.28-- --28.508.50 28.50

2/12/2003 d 1.2<0.50<0.50<0.50<0.50<0.50<504.1311.1515.28-- 7.528.508.50 28.50

5/22/2003 --------------4.1011.1815.28-- --28.508.50 28.50

7/23/2003 1.3<0.50<0.50<0.50<0.50<0.50<503.4311.8515.28-- 8.228.508.50 28.50

11/13/2003 f --------------3.3011.9815.28-- --8.50 28.50

02/16/2004 f, i --------------7.1810.6917.87-- --8.50 28.50

05/06/2004 --------------6.3211.5517.87-- --8.50 28.50

09/02/2004 k ------------------17.87-- --8.50 28.50

09/20/2004 2.2<0.50<0.50<0.50<0.50<0.50<505.8911.9817.87NP 10.48.50 28.50

11/29/2004 --------------5.2512.6217.87-- --8.50 28.50

02/02/2005 --------------7.7510.1217.87-- --8.50 28.50

05/09/2005 --------------7.7410.1317.87-- --8.50 28.50

08/11/2005 1.8<0.50<0.50<0.50<0.50<0.50<506.1411.7317.87NP 7.38.50 28.50

02/09/2006 --------------7.8410.0317.87-- --8.50 28.50

8/11/2006 2.1<0.50<0.50<0.50<0.50<0.50<506.2611.6117.87NP 7.48.50 28.50

2/7/2007 --------------6.3511.5217.87-- --8.50 28.50

8/14/2007 0.86<0.50<0.50<0.50<0.50<0.50<506.1211.7517.87NP 7.418.50 28.50

2/22/2008 --------------8.059.8217.87-- --8.50 28.50

8/12/2008 0.37<0.50<0.50<0.50<0.50<0.50<506.0911.7817.87NP 9.138.50 28.50
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ABBREVIATIONS & SYMBOLS:
-- = Not analyzed/applicable/measured/available
< = Not detected at or above specified laboratory reporting limit
DO = Dissolved oxygen
DTW = Depth to water in ft bgs
ft bgs = Feet below ground surface
ft MSL = Feet above mean sea level
GRO = Gasoline range organics
GWE = Groundwater elevation measured in ft MSL
mg/L = Milligrams per liter
MTBE = Methyl tert-butyl ether analyzed by EPA Method 8021B unless otherwise noted
NP = Well not purged prior to sampling
P = Well purged prior to sampling
TOC = Top of casing measured in ft MSL
TPH-g = Total petroleum hydrocarbons as gasoline
µg/L = Micrograms per liter

FOOTNOTES:
a = Well was covered by stockpiled soil and not accessible.
b = GRO/TPH-g chromatogram pattern:  Gasoline C6-C10.
c = Primary and confirmation results for xylene varied by greater than 40% RPD.  The values may still be useful for their intended purpose.
d = TPH-g, BTEX, and MTBE analyzed using EPA Method 8260B starting first quarter 2003.
e = Well inaccessible.
f = ORC sock in well.
g = Well removed from annual sampling schedule.
h =  ORC sock removed prior to gauging.
i = Site re-survey to NAV'88 datum on January 30, 2004.
j = Sheen in well.
k = Car parked over well AR-2 during monitoring event on 9/2/04.  Well was sampled 9/20/04.
m = Hydrocarbon result partly due to individual peak(s) in quant. range.
n = Possible low bias for GRO due to CCV falling outside acceptance criteria.
o = Initial analysis within holding time but failed QA/QC criteria.

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

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

Top and bottom of screen depths for wells ADR-1 and ADR-2 are estimated from EMCON sampling sheets.

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.

Note:  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

Comments

Concentrations in (µg/L)

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

Station #2169, 889 W. Grand Ave., Oakland, CA

Table 4. Summary of Fuel Additives Analytical Data

A-1

2/12/2003 ----<0.50<0.50<0.502.9<20<40

5/22/2003 ----<0.50<0.50<0.504.9<20<100

7/23/2003 <0.50<0.50<0.50<0.50<0.5010<20<100

11/13/2003 ----<0.50<0.50<0.504.2<20<100

02/16/2004 <0.50<0.50<0.50<0.50<0.503.2<20<100

05/06/2004 <0.50<0.50<0.50<0.50<0.501.9<20<100

09/02/2004 <0.50<0.50<0.50<0.50<0.501.7<20<100

11/29/2004 <0.50<0.50<0.50<0.50<0.50<0.50<20<100

02/02/2005 a<0.50<0.50<0.50<0.50<0.505.1<20<100

05/09/2005 <0.50<0.50<0.50<0.50<0.502.7<20<100

08/11/2005 a<0.50<0.50<0.50<0.50<0.504.2<20<100

02/09/2006 b<0.50<0.50<0.50<0.50<0.505.6<20<300

8/11/2006 <0.50<0.50<0.50<0.50<0.503.7<20<300

2/7/2007 <0.50<0.50<0.50<0.50<0.5020<20<300

8/14/2007 d (1,2-DCA)<0.50<0.50<0.50<0.50<0.501.8<20<300

2/22/2008 <2.5<2.5<2.5<2.5<2.5<2.5<50<1,500

8/12/2008 <2.5<2.5<2.5<2.5<2.5<2.5<50<1,500

A-2

2/12/2003 ----<0.50<0.50<0.5012<20<40

7/23/2003 <0.50<0.50<0.50<0.50<0.502.6<20<100

09/02/2004 <0.50<0.50<0.50<0.50<0.502.5<20<100

08/11/2005 a<0.50<0.50<0.50<0.50<0.501.2<20<100

8/11/2006 <0.50<0.50<0.50<0.50<0.501.4<20<300

8/14/2007 d (1,2-DCA)<0.50<0.50<0.50<0.50<0.500.65<20<300

8/12/2008 <0.50<0.50<0.50<0.50<0.500.96<10<300

A-3

2/12/2003 ----<0.50<0.50<0.50<0.50<20<40

A-4

2/12/2003 ----<0.50<0.50<0.50<0.50<20<40
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Well and

Comments

Concentrations in (µg/L)

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

Station #2169, 889 W. Grand Ave., Oakland, CA

Table 4. Summary of Fuel Additives Analytical Data

A-5

2/12/2003 ----<5.0<5.0<5.0<5.0<200<400

5/22/2003 ----<5.0<5.0<5.0<5.0<200<1,000

7/23/2003 <5.0<5.0<5.0<5.0<5.0<5.0<200<1,000

11/13/2003 ----<5.0<5.0<5.0<5.0<200<1,000

02/16/2004 <0.50<0.50<0.50<0.50<0.50<0.50<20<100

05/06/2004 <2.5<2.5<2.5<2.5<2.5<2.5<100<500

09/02/2004 <1.0<1.0<1.0<1.0<1.0<1.0<40<200

11/29/2004 <50<50<50<50<50<50<2,000<10,000

02/02/2005 <0.50<0.50<0.50<0.50<0.50<0.50<20<100

05/09/2005 <0.50<0.50<0.50<0.50<0.50<0.50<20<100

08/11/2005 a<0.50<0.50<0.50<0.50<0.50<0.50<20<100

02/09/2006 b<0.50<0.50<0.50<0.50<0.50<0.50<20<300

8/11/2006 <0.50<0.50<0.50<0.50<0.50<0.50<20<300

2/7/2007 <10<10<10<10<10<10<400<6,000

8/14/2007 d (1,2-DCA)<10<10<10<10<10<10<400<6,000

2/22/2008 <50<50<50<50<50<50<1,000<30,000

8/12/2008 <50<50<50<50<50<50<1,000<30,000

A-6

2/12/2003 ----<0.50<0.50<0.509.9<20<40

5/22/2003 ----0.6<0.50<0.5011<20<100

7/23/2003 <0.50<0.500.54<0.50<0.5014<20<100

11/13/2003 ----<0.50<0.50<0.502.3<20<100

02/16/2004 <0.50<0.50<0.50<0.50<0.503.9<20<100

05/06/2004 <0.50<0.50<0.50<0.50<0.507.1<20<100

09/02/2004 <0.50<0.50<0.50<0.50<0.504.4<20<100

11/29/2004 <0.50<0.50<0.50<0.50<0.502.9<20<100

02/02/2005 a<0.50<0.500.91<0.50<0.5014<20<100

05/09/2005 <0.50<0.500.66<0.50<0.5012<20<100

08/11/2005 a<0.50<0.502.2<0.50<0.5014<20<100

02/09/2006 b<0.50<0.501.2<0.50<0.5017<20<300

8/11/2006 <0.50<0.50<0.50<0.50<0.5021<20<300
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Well and

Comments

Concentrations in (µg/L)

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

Station #2169, 889 W. Grand Ave., Oakland, CA

Table 4. Summary of Fuel Additives Analytical Data

A-6 Cont.

2/7/2007 <0.50<0.50<0.50<0.50<0.507.1<20<300

8/14/2007 d (1,2-DCA)<0.50<0.50<0.50<0.50<0.502.3<20<300

2/22/2008 <0.50<0.500.89<0.50<0.5011<10<300

8/12/2008 <0.50<0.50<0.50<0.50<0.502.4<10<300

ADR-1

2/12/2003 ----<0.50<0.50<0.500.73<20<40

5/22/2003 ----<0.50<0.50<0.503.5<20<100

7/23/2003 <0.50<0.50<0.50<0.50<0.504<20<100

11/13/2003 ----<0.50<0.50<0.501.6<20<100

02/16/2004 <0.50<0.50<0.50<0.50<0.501.6<20<100

05/07/2004 <5.0<5.0<5.0<5.0<5.0<5.0<200<1,000

09/02/2004 <0.50<0.50<0.50<0.50<0.500.84<20<100

11/29/2004 <0.50<0.50<0.50<0.50<0.50<0.50<20<100

02/02/2005 a<0.50<0.50<0.50<0.50<0.503.4<20<100

05/09/2005 <0.50<0.50<0.50<0.50<0.502.6<20<100

08/11/2005 a<0.50<0.50<0.50<0.50<0.504.0<20<100

02/09/2006 b<0.50<0.50<0.50<0.50<0.502.9<20<300

8/11/2006 <0.50<0.50<0.50<0.50<0.502.2<20<300

2/7/2007 <0.50<0.50<0.50<0.50<0.503.8<20<300

8/14/2007 d (1,2-DCA)<0.50<0.50<0.50<0.50<0.503.6<20<300

2/22/2008 <0.50<0.50<0.50<0.50<0.503.9<10<300

8/12/2008 <1.0<1.0<1.0<1.0<1.06.5<20<600

ADR-2

2/12/2003 ----<5.0<5.0<5.022<200<400

5/22/2003 ----<5.0<5.0<5.09.7<200<1,000

7/23/2003 <0.50<0.50<0.50<0.50<0.508.4<20<100

09/02/2004 <5.0<5.0<5.0<5.0<5.05.6<200<1,000

08/11/2005 a<2.5<2.5<2.5<2.5<2.59.0<100<500

8/11/2006 a, c<1.0<1.0<1.0<1.0<1.04.6<40<600

8/14/2007 d (1,2-DCA)<0.50<0.50<0.50<0.50<0.505.3<20<300
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Well and

Comments

Concentrations in (µg/L)

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

Station #2169, 889 W. Grand Ave., Oakland, CA

Table 4. Summary of Fuel Additives Analytical Data

ADR-2 Cont.

8/12/2008 <0.50<0.50<0.50<0.50<0.504.2<10<300

AR-1

2/12/2003 ----<0.50<0.50<0.50<0.50<20<40

7/23/2003 <0.50<0.50<0.50<0.50<0.50<0.50<20<100

09/02/2004 <0.50<0.50<0.50<0.50<0.50<0.50<20<100

08/11/2005 <0.50<0.50<0.50<0.50<0.50<0.50<20<100

8/11/2006 <0.50<0.50<0.50<0.50<0.50<0.50<20<300

8/12/2008 <0.50<0.50<0.50<0.50<0.50<0.50<10<300

AR-2

2/12/2003 ----<0.50<0.50<0.50<0.50<20<40

7/23/2003 <0.50<0.50<0.50<0.50<0.50<0.50<20<100

09/20/2004 <0.50<0.50<0.50<0.50<0.50<0.50<20<100

08/11/2005 a<0.50<0.50<0.50<0.50<0.50<0.50<20<100

8/11/2006 <0.50<0.50<0.50<0.50<0.50<0.50<20<300

8/14/2007 d (1,2-DCA)<0.50<0.50<0.50<0.50<0.50<0.50<20<300

8/12/2008 <0.50<0.50<0.50<0.50<0.50<0.50<10<300
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ABBREVIATIONS & SYMBOLS:
-- = Not analyzed/applicable/measured/available
< = Not detected at or above specified 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
g/L = Micrograms per Liter

FOOTNOTES:
a = Calibration verification was within method limits but outside contract limits for ethanol.
b = Initial analysis within holding time but failed QA/QC criteria.
c = Possible high bias due to CCV failing outside acceptance criteria for TBA.
d = CCV recovery above limit; analyte not detected.

NOTES:
All volatile organic compounds analyzed using EPA Method 8260B.

Note:  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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Approximate Hydraulic GradientApproximate Flow DirectionDate Sampled

Station #2169, 889 W. Grand Ave., Oakland, CA

Table 5. Historical Ground-Water Flow Direction and Gradient

7/20/2000 0.004Northwest

9/19/2000 0.003West-Northwest

12/26/2000 0.004Northwest

3/20/2001 0.003Northwest

6/12/2001 0.004Northwest

9/23/2001 0.004Northwest

12/28/2001 VariableVariable

3/21/2002 0.004Northwest

4/17/2002 0.003Northwest

8/14/2002 0.003West

11/27/2002 0.003West

2/12/2003 0.005South

5/22/2003 0.002 to 0.003West to Northwest

7/23/2003 0.005 to 0.004Southwest to Northwest

11/13/2003 0.009Southwest

2/16/2004 0.009Southwest

5/6/2004 0.004Southwest

9/2/2004 0.005West-Northwest

11/29/2004 0.005 to 0.006West to Southwest

2/2/2005 0.005Northwest to Southwest

5/9/2005 0.01Northwest

8/11/2005 0.004West

2/9/2006 0.003West

8/11/2006 0.005Northwest*

2/7/2007 0.004North-Northwest*

8/14/2007 0.005Northwest

2/22/2008 0.005North-Northwest

8/12/2008 0.005North-Northwest

*  = Base map provided to Broadbent & Associates, Inc. incorrectly oriented north arrow 47° east of true north. Flow directions from 
Broadbent & Associates, Inc. reports for Third Quarter 2006 and First Quarter 2007 corrected in table above.

Note:  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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	Broadbent & Associates, Inc. (BAI) is pleased to submit this Soil & Water Investigation Work Plan with Preferential Pathway Evaluation for Atlantic Richfield Company Station No.2169 (herein referred to as Station No.2169) located at 889 West Grand Avenue, Oakland, California (Site).  This work plan was prepared in response to a letter request from Alameda County Environmental Health (ACEH) dated 8 January 2009.  Specifically, ACEH technical comments within the 8 January 2009 letter requested a proposal to characterize residual hydrocarbon contamination within soils at the source area, delineate migration of off-site ground-water contamination in the vicinity of well A-5, and conduct a preferential pathway study.
	Should you have questions or require additional information, please do not hesitate to contact us at (530) 566-1400.   
	LIST OF DRAWINGS
	Drawing 1 Site Vicinity Map
	Drawing 2 Site Map with Proposed Soil Boring Locations
	APPENDICES
	On behalf of the Atlantic Richfield Company, RM – a BP affiliated company, Broadbent & Associates, Inc. (BAI) has prepared this Soil & Water Investigation Work Plan with Preferential Pathway Evaluation for additional source area characterization at the Atlantic Richfield Company Station No. 2169, located at 889 West Grand Avenue, Oakland, California (Site).  This work plan was prepared in response to a letter request from Alameda County Environmental Health (ACEH) dated 8 January 2009.  A copy of this letter is provided in Appendix A.  Specifically, ACEH technical comments within the 8 January 2009 letter requested a proposal to characterize residual hydrocarbon contamination within soils at the source area, delineate migration of off-site ground-water contamination in the vicinity of well A-5, and conduct a preferential pathway study.  This work plan includes discussions on the site background, previous investigations and remediation efforts, regional and Site geology and hydrogeology, the proposed scope of work, the preferential pathway evaluation and proposed completion schedule.
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