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1.0 INTRODUCTION 

On behalf of the Atlantic Richfield Company, RM - a BP affiliated company, Broadbent & 
Associates, Inc. (BAI) has prepared this Initial Site Conceptual Model with Soil & Ground-
Water Investigation Work Plan for the Former BP Service Station No.11102 (herein referred to 
as Station No.11102), located at 100 MacArthur Boulevard, Oakland, California (Site).  This 
report was prepared in response to the request within the 8 January 2009 directive letter from 
Mr. Paresh Khatri of Alameda County Environmental Health (ACEH).  This report includes 
discussions on the background and previous environmental activities, regional and Site geology 
and hydrogeology, definition of contamination within soil and ground water, discussion of 
preferential pathways, status of Site remediation, sensitive receptors, preliminary risk 
assessment, discussion of data gaps, proposed scope of work, and proposed schedule.  Tables, 
figures, and appendices referenced within this report are provided following the conclusion of 
the document’s text. 

2.0 BACKGROUND INFORMATION 

2.1 Site Location 

The Site is located at 100 MacArthur Boulevard in Oakland, California.  It is an active 
76-branded gasoline station.  BP acquired the property from Mobil Oil Corporation in 1989.  
Although BP sold the property to TOSCO Marketing Corporation in 1994, it retained the 
environmental liability for contamination released prior to this transfer.  Current improvements 
to the Site include three, single-wall fiberglass gasoline underground storage tanks (USTs) 
(6,000-gallons, 10,000-gallons, and 12,000-gallons) believed to have been installed in 1982, one 
1,000-gallon double-walled fiberglass underground waste oil storage tank installed in 1988, two 
fuel dispenser islands with a total of eight dispensers, and a convenience store building with 
three vehicle service bays.  The majority of the Site surface is paved with cement and asphalt.  A 
Site Location Map is provided as Drawing 1.  A recent aerial photo showing the Site and local 
area development is provided as Drawing 2.     

The Site is bound by MacArthur Boulevard to the southwest, Oakland Avenue to the southeast, 
Harrison Street to the northwest, and single-family residential dwellings to the northeast (uphill 
from the Site and its retaining wall).  Interstate 580 and the associated on- and off-ramps are 
located across MacArthur Boulevard to the southwest.  A small parking lot and several small 
commercial buildings are located across Oakland Avenue to the southeast.  A Quik Stop retail 
gasoline station is located across Harrison Street to the northwest at 96 West MacArthur 
Boulevard.  The Quik Stop gasoline station is Former Unocal Station No.1871, an active fuel 
leak case (ACEH Case No.RO0000455 / GeoTracker Global ID No.T0600101493). 

2.2 Previous Environmental Activities at Site 

Kaprealian Engineering, Inc. (KEI) observed the removal of a steel underground waste oil 
storage tank, variously reported to have been of 550-gallon or 280-gallon capacity, on 
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19 September 1988.  Work was performed for Mobil Oil Corporation prior to the sale of the 
property to BP.  KEI reported that no holes or cracks were evident in the tank.  However, upon 
UST removal a representative of ACEH reportedly observed a hole in the UST and petroleum 
product “dripping” from the west sidewall (ERI, 1998).  Two soil samples were collected during 
the tank removal activities:  sample WO was collected from the bottom of the tank pit and 
sample Comp WO was composed of two grab samples collected from the excavated soil stock 
piled on-site, which equaled approximately 15 cubic yards (yd3).  Total Petroleum Hydrocarbons 
in the Diesel Range (TPH-D) was reported at concentrations of 2.0 parts per million (ppm) and 
1,700 ppm in samples WO and Comp WO, respectively.  Total Oil & Grease (TOG) was 
reported at concentrations of 24 ppm and 65,000 ppm in samples WO and Comp WO, 
respectively.  No Volatile Organic Compounds (VOCs) were detected above the laboratory 
reporting limit in sample WO (KEI, 10/7/1988).  Historical analytical data including a sample 
location map and tabulated summary results are contained within Appendix A. 
 
On 25 and 26 October 1989 Alton Geoscience, Inc. (Alton) observed the advancement of three 
soil borings on site.  Each boring was drilled to 33 feet below ground surface (ft bgs) and 
converted into 4-inch diameter ground-water monitoring wells (MW-1, MW-2, and MW-3).  The 
wells were completed to a total depth of 32 ft bgs and screened from 11 ft bgs to total depth.  
Three soil samples were collected from each boring at depths of approximately 5 ft bgs, 10 ft 
bgs, and 15 ft bgs.  Soil samples were analyzed for Total Petroleum Hydrocarbons in the 
Gasoline Range (TPH-G), Benzene, Toluene, Ethylbenzene, and Total Xylenes (BTEX).  Soil 
samples from boring MW-1 adjacent to the former Waste Oil UST were also analyzed for 
TPH-D and TOG.  Benzene was detected in soil samples collected from boring MW-2 at depths 
of 5 ft bgs and 10 ft bgs at 6 micrograms per kilogram (µg/kg) and 8 µg/kg, respectively.  
Toluene and Total Xylenes were detected in the 5 ft bgs soil sample collected from boring MW-3 
at 6 µg/kg and 13 µg/kg, respectively.  Wells MW-1, MW-2, and MW-3 were developed on 4 
November 1989 and ground-water samples collected on 11 November 1989.  Ground-water 
samples were analyzed for TPH-G and BTEX, with samples from MW-1 also being analyzed for 
TOG and Halogenated VOCs.  The ground-water sample collected from well MW-1 contained 
Benzene at 3.4 micrograms per liter (µg/L), Toluene at 0.6 µg/L, and 1,2-Dichloroethane 
(1,2-DCA) at 0.9 µg/L.  The ground-water sample collected from well MW-2 contained Benzene 
at 6.5 µg/L.  No other analytes were detected above their reporting limits (Alton, 12/20/1989).  
Boring locations and tabulated analytical results are contained within Appendix A.  Copies of 
soil boring and monitoring well construction logs are contained within Appendix B. 
 
Cambria Environmental Technology, Inc. (Cambria) performed a well recovery test on 6 May 
1999 to estimate the hydraulic conductivity of the water-bearing zone beneath the site.  Static 
water levels in wells MW-1 and MW-2 were observed to be above the screened intervals, while 
the water level in well MW-3 was within the screened interval.  The pumping test resulted in an 
average of 10.5 to 11 feet of drawdown in the wells after three to four minutes of pumping at five 
gallons per minute.  Cambria calculated the hydraulic gradient for well MW-1 to be between 
9.9x10-5 centimeters per second (cm/sec) and 1.5x10-4 cm/sec.  Wells MW-2 and MW-3 were 
calculated to be between 6.5x10-6 cm/sec and 1.7x10-5 cm/sec.  The geometric mean of the 
hydraulic gradient for each well was calculated as 2.5x10-5 cm/sec (Cambria, 2/24/2000). 
 
In their Historical Review, Utility Survey, and Recovery Testing Report dated 24 February 2000, 
Cambria obtained and reviewed nine Sanborn fire insurance maps spanning from 1903 to 1970 
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and ten aerial photographs spanning from 1930 to 1996.  Cambria reported no visually 
significant historical impacts to the site or surrounding properties.  Cambria also conducted a 
utility, or preferential pathway investigation utilizing information provided by or collected from 
TOSCO Corporation, Underground Service Alert (USA), and a geophysical survey conducted by 
CU Surveys of San Ramon, California.  Cambria reported that “the storm drain located beneath 
MacArthur Boulevard is believed to encounter groundwater at least seasonally” (Cambria, 
2/24/2000). 
 
Also in 2000, Alisto Engineering Group (Alisto) conducted a sensitive receptor survey and well 
search for the area surrounding the Site.  Sensitive receptors identified were limited to 
underground utilities previously identified by Cambria.  Alisto reported in their 19 October 2000 
report that the California Department of Water Resources had no wells on record within a half 
mile radius of the site with the exception of the three monitoring wells associated with the site 
itself (Alisto, 10/19/2000).  A copy of the sensitive receptor survey and expanded site plans are 
contained within Appendix D. 
 
On 13 and 14 July 2005, URS Corporation (URS) observed the advancement of five soil borings, 
completed by Gregg Drilling and Testing Inc. (Gregg Drilling), with the purpose of further 
characterizing the subsurface hydrocarbon contamination at the Site.  Borings SB-4, SB-5, and 
SB-7 were advanced to a depth of 32 ft bgs, while borings SB-6 and SB-8 were advanced to a 
depth of 28 ft bgs.  Hydropunch® borings were advanced on 13 and 14 July 2005, spaced one to 
two feet laterally from each of the five soil borings.  No water samples were obtained.  However, 
soil samples were collected from within the saturated zones.  Soil samples were also collected 
from each soil boring at approximate five foot intervals.  Gasoline Range Organics (GRO) were 
detected in eleven samples collected from borings SB-4 through SB-7 at concentrations up to 
1,300 mg/kg [SB-7 (2-2.5’)].  Ethylbenzene was detected above laboratory reporting limits in 
three samples collected from borings SB-5 and SB-7 at concentrations up to 3.0 mg/kg 
[SB-7 (2-2.5’)].  Total xylenes were detected in four samples collected from borings SB-6 and 
SB-7 at concentrations up to 3.9 mg/kg [SB-7 (5-5.5’)].  Methyl tert-butyl ether (MTBE) was 
detected in ten samples collected from borings SB-4, SB-5, SB-6, and SB-8 at concentrations up 
to 3.7 mg/kg [SB-4 (29-29.5’)].  Tert-butyl alcohol (TBA) was detected in two samples collected 
from borings SB-5 and SB-6 at concentrations up to 0.13 mg/kg [SB-6 (19.5-20’)].  Other 
constituents analyzed for but not detected in the collected soil samples included Benzene, 
Toluene, Ethanol, Tert-Amyl Methyl Ether (TAME), Ethyl Tert-Butyl Ether (ETBE), 
Di-Isopropyl Ether (DIPE), 1,2-Dibromoethane (EDB), and 1,2-DCA (URS, 8/4/2005).  Boring 
locations and tabulated analytical results are contained within Appendix A.  Copies of soil boring 
logs are provided in Appendix B. 
 
On 7 October 2005 URS observed the advancement of three off-site soil borings (SB-1, SB-2, 
and SB-3) and one on-site soil boring (SB-4A), completed by Gregg Drilling.  Off-site borings 
SB-1, SB-2, and SB-3 were placed between the Site and the storm drain under MacArthur 
Boulevard approximately one to two feet into the street from the sidewalk curb.  Each offsite 
boring was hand augered to depth due to the proximity of underground utilities.  Borings SB-1 
and SB-3 were hand augered to 12 ft bgs, while boring SB-2 was hand augered to eight ft bgs.  
Ground water was not encountered in the three borings, and no soil samples were collected.  
Boring SB-4A was placed adjacent to previous boring SB-4 to confirm subsurface soil 
contaminant concentrations and lithology.  Boring SB-4A was advanced to a total depth of 36 ft 
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bgs with ground water first being encountered at 24.5 ft bgs.  Six soil samples were collected 
from the boring at intervals of approximately five feet.  TAME was detected in one sample 
(SB-4A@20’) at a concentration of 0.12 mg/kg.  MTBE was detected in each of the six samples 
collected at concentrations up to 5.0 mg/kg (SB-4A@20’).  The remaining analytes GRO, 
BTEX, TBA, DIPE, ETBE, 1,2-DCA, EDB, and Ethanol, were below laboratory reporting limits 
for each of the six samples collected (URS, 4/14/2006).  Boring locations and tabulated 
analytical results are contained within Appendix A.  Copies of soil boring logs are provided in 
Appendix B. 
 
Also on 7 October 2005, URS observed Gregg Drilling advance four Hydropunch® borings: one 
each within borings SB-1, SB-2, and SB-3, and one approximately one to two feet laterally from 
boring SB-4A.  The Hydropunch® screen was exposed in borings SB-1, SB-2, and SB-3 at 12 ft 
to 14 ft bgs, 14 ft to 16 ft bgs, and 17 ft to 19 ft bgs, respectively.  No ground water was 
encountered in these borings and therefore, no samples were collected.  One ground-water 
sample (SB-4A) was collected from the Hydropunch® boring adjacent to boring SB-4A at a 
depth of 24 ft bgs.  Ground-water sample SB-4A was analyzed for GRO, BTEX, MTBE, TAME, 
ETBE, DIPE, TBA, EDB, 1,2-DCA, and Ethanol.  GRO was detected in the sample at a 
concentration of 3,000 µg/L, TAME at 110 µg/L, TBA at 5,700 µg/L, and MTBE at 4,500 µg/L.  
The remaining analytes were below the laboratory reporting limits (URS, 4/14/2006).  Boring 
locations and tabulated analytical results are contained within Appendix A.  Copies of soil boring 
logs are provided in Appendix B. 
 
In their 14 April 2006 report, URS explained that after many attempts they were unable to 
coordinate with the City of Oakland in order to sample water present in the MacArthur 
Boulevard storm drain.  However, URS also stated that they believed it was unlikely that 
contamination could migrate via the storm drain (URS, 4/14/2006). 
 
Quarterly ground-water monitoring at the Site was initiated in April 1990 by Alton, and is 
currently performed by Stratus Environmental, Inc. (Stratus).  Historic ground water and soil 
analytical data, geologic cross-sections, and soil boring and well construction logs are provided 
within Appendices A through C. 

2.3 Previous Environmental Activities at Adjacent Former Unocal Station 
 
As mentioned in Section 2.1, the Site is located southeast of former Unocal Station #1871, an 
active release site (ACEH Case No.RO0000455 / GeoTracker Global ID No.T0600101493).  The 
former Unocal Station is located immediately northwest of Harrison Street, on the northern 
corner with MacArthur Boulevard at 66/96 MacArthur Boulevard.  A full description of previous 
environmental activities at this adjacent leak case is beyond the scope of this document.  
However, some background and specific historical information is useful with respect to Station 
No.11102.  According to GeoTracker, the leak at the former Unocal Station was discovered and 
stopped on 13-14 May 1992, and reported on 13 September 1994.  In June 1999, several 
additional borings were installed to support subsurface characterization associated with the 
former Unocal Station, including borings B-4, B-5, B-6, B-8, B-9, B-11, and B-12.  In December 
2001, several additional monitoring wells were installed for characterization of the former 
Unocal Station ground-water contamination, including wells MW-10 and MW-11.  Unocal 
monitoring wells MW-10 and MW-11 are installed southwest of MacArthur Boulevard, roughly 
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west of Station No.11102.  Locations of former Unocal borings B-4, B-5, B-6, B-8, B-9, B-11, 
and B-12, and monitoring wells MW-10 and MW-11 are exhibited on Drawing 4.  Copies of the 
boring logs and well construction diagrams for these specific Unocal monitoring wells are 
provided in Appendix E.  Also provided within Appendix E is a tabular summary of monitoring 
data for the wells associated with former Unocal Station No.1871. 

3.0 HYDROCARBON SOURCE 

3.1 Release Source and Volume 

The documented source of the release at Station No.11102 is the former waste oil UST in the 
eastern portion of the Site.  The exact volume released is unknown.   

3.2 Release Intervention 

The removal and replacement of the original waste oil UST in 1988 was conducted as a release 
intervention.  In addition, approximately 15 yd3 of contaminated soil was reportedly over-
excavated and removed at the time of the waste oil UST removal (KEI, 10/7/1988). 

4.0 SITE CHARACTERIZATION 

4.1 Soil Definition Status 

Based on geologic cross sections produced by URS in 2005, and soil boring logs from previous 
consultants, the shallow local water-bearing zone consists of several thin (1 to 5 feet thick) silty 
sand layers at depths ranging from 5 to 30 feet bgs.  These sand layers are overlain and underlain 
by generally unsaturated clay and silt layers.  According to the geologic cross section and Site 
boring interpretations, these sand layers appear to be discontinuous, and appear to pinch out or 
bifurcate into multiple layers laterally over short distances.  Copies of available lithologic soil 
boring logs and well construction details are provided in Appendix B.  Constructed geologic 
cross-sections are provided in Appendix C. 

4.2 Ground-Water Definition Status 

4.2.1 Ground-Water Depth, Flow Direction, and Gradient 

Ground-water depth varies across the Site and through time from approximately 8 to 18 ft bgs.  
Historically, the ground-water gradient has ranged from 0.03 ft/ft to 0.09 ft/ft.  Based on ground-
water elevation data, the ground-water flow direction has varied between south and west-
northwest, but predominantly southwest to west.  Historic ground-water flow directions and 
gradients are provided in Table 3.  A rose diagram showing the percentage occurrence of historic 
ground-water flow directions is provided on the second page of Table 3. 

4.2.2 Separate-Phase Hydrocarbons 

Separate-phase hydrocarbons (SPH) or free product has not been detected in ground-water 
monitoring wells associated with the Site (MW-1, MW-2, and MW-3) during quarterly 
monitoring or other sampling activities. 
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4.2.3 Gasoline-Range Organics 

Concentrations of TPH-G/GRO have been detected above laboratory reporting limits in each of 
the three wells associated with the Site (MW-1, MW-2, and MW-3).  However, concentrations in 
well MW-3 have been intermittently detected since monitoring first began.  The highest 
concentration of TPH-G/GRO was reported in well MW-2 (45,000 µg/L), which is located 
approximately three feet west-southwest of the existing UST complex.  The extent of GRO 
contamination has not been delineated except to the northwest (non-detect in Former Unocal 
Station boring B-4) and to the west (non-detect in Former Unocal Station boring B-9 and well 
MW-11).  Results of on-site ground-water sampling and laboratory analysis are summarized in 
Table 1 and Appendix A.  Applicable historic soil and ground-water analytical data from Former 
Unocal Station No.1871 is provided within Appendix E.  Fourth Quarter 2008 GRO 
concentrations are included in the map of ground-water elevation contours provided as 
Drawing 3.  Figure 1 depicts a graphical representation of TPH-G/GRO concentrations versus 
time. 

4.2.4 Diesel-Range Organics 

Concentrations of TPH-D and/or Diesel-Range Organics (DRO) have been detected above 
laboratory reporting limits in each of the three wells associated with the Site (MW-1, MW-2, and 
MW-3), although TPH-D/DRO has not been analyzed for consistently.  However, concentrations 
in wells MW-2 and MW-3 have been intermittently detected at relatively low levels since 
monitoring first began.  The highest concentration of TPH-D/DRO was reported in well MW-1 
at 2,900 µg/L.  The extents of TPH-D/DRO contamination have not been delineated except to the 
west (non-detect in Former Unocal Station well MW-11).  Results of on-site ground-water 
sampling and laboratory analysis are summarized in Table 1 and Appendix A.  Applicable 
historic soil and ground-water analytical data from Former Unocal Station No.1871 is provided 
within Appendix E.   

4.2.5 Benzene, Toluene, Ethylbenzene, and Xylenes 

Concentrations of BTEX have been detected above laboratory reporting limits in each of the 
three wells associated with the Site (MW-1, MW-2, and MW-3).  However, concentrations in 
well MW-3 have been intermittently detected at relatively low levels since monitoring first 
began.  The highest concentrations of BTEX were reported in well MW-1, which is located 
approximately five feet southeast of the former used oil tank excavation pit, at 440 µg/L, 
110 µg/L, 250 µg/L, and 110 µg/L, respectively.  The extent of BTEX contamination has been 
delineated to the south (non-detect in well MW-2 and SB-4), the west (non-detect in Site well 
MW-3, former Unocal borings B-4, B-9, and former Unocal well MW-11).  Results of on-site 
ground-water sampling and laboratory analysis are summarized in Table 1 and Appendix A.  
Applicable historic soil and ground-water analytical data from Former Unocal Station No.1871 is 
provided within Appendix E.  Fourth Quarter 2008 Benzene concentrations are included in the 
map of ground-water elevation contours provided as Drawing 3.  Figure 2 depicts a graphical 
representation of benzene concentrations versus time. 

4.2.6 Methyl Tertiary Butyl Ether 

Concentrations of MTBE have been detected above laboratory reporting limits in each of the 
three wells associated with the Site (MW-1, MW-2, and MW-3).  The highest concentration of 
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MTBE was reported in well MW-1 at 49,000 µg/L.  The extent of MTBE contamination has not 
been delineated except to the northwest (non-detect in former Unocal boring B-4) and west (non-
detect in former Unocal boring B-9 and well MW-11).  Results of on-site ground-water sampling 
and laboratory analysis are summarized in Table 1 and Appendix A.  Applicable historic soil and 
ground-water analytical data from Former Unocal Station No.1871 is provided within 
Appendix E.  Fourth Quarter 2008 MTBE concentrations are included in the map of ground-
water elevation contours provided as Drawing 3.  Drawing 4 depicts the MTBE iso-concentration 
contour map of the Site for Fourth Quarter 2008.  Figure 3 depicts a graphical representation of 
MTBE concentrations versus time. 

4.3 Regional Geology 

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.  The nearest natural 
drainage is Glen Echo Creek, located approximately 1,450 feet northwest of the Site.  Glen Echo 
Creek flows generally northeast to southwest near the Site vicinity. 

4.4 Topography 

The Site is situated at an approximate elevation of 90 feet above mean sea level.  The Site is 
relatively flat, but slopes slightly to the west, consistent with the local topography. 

4.5 Stratigraphy 

Sediments encountered at the Site consist primarily of silty clays or clayey silts with varying 
amounts of sand and gravel, extending from the ground surface to the total depth investigated, 
approximately 36 ft bgs.  Boring logs are provided in Appendix B.  Geologic cross-sections 
encompassing both on-site and off-site lithology are provided in Appendix C. 

4.6 Preferential Pathway Analysis 

Alisto produced a map of underground utilities on-site as well as within the public right-of-way, 
included in their 19 October 2000 Potential Receptor Survey, Expanded Site Plan and Well 
Search report.  The map is dated 11 March 1999 and included in Appendix D.  Cambria (2000) 
had previously initiated concern about the storm drain under MacArthur Boulevard encountering 
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ground water and acting as a preferential pathway.  URS (2006), in a later report claims it is 
unlikely the storm drain could act as a preferential pathway. 

The storm drain under MacArthur Boulevard varies in depth from approximately seven feet bgs 
in front of the Site, to approximately 12.5 ft bgs closer to Harrison Street.  The shallowest depth 
to ground water recorded in wells MW-2 and MW-3 has been approximately nine ft bgs (8.89 ft 
below top of casing in MW-2 and 9.67 ft below top of casing in MW-3).  In 2005, URS 
advanced three soil/Hydropunch® borings (SB-1 through SB-3) along the storm drain to a depth 
of 19 feet bgs.  A hand auger was utilized to reach a depth of 12 feet bgs in each boring due to 
the potential presence of underground utilities.  Hydropunch® technology was then utilized from 
12-19 feet bgs in an attempt to collect ground-water samples.  Soil samples from hand-auger 
cuttings were collected for examination from each boring but not submitted for analysis.  Ground 
water was not encountered in the borings (including three 1-hour Hydropunch® attempts in each 
boring from 12-14 ft bgs, 14-16 ft bgs, and 17-19 ft bgs).  Reportedly, soil borings SB-1 and 
SB-2 indicated no signs of hydrocarbon contamination.  However, notes on the boring log for 
SB-3 (provided within Appendix B) indicated a minor hydrocarbon odor at six ft bgs and a 
strong hydrocarbon odor from 6.5 ft bgs to 8.5 ft bgs.  A hydrocarbon odor continued to be noted 
in boring SB-3 until the total depth augered of 12 ft bgs.   

5.0 REMEDIATION STATUS 

5.1 Remedial Actions Taken 

As mentioned previously, the former waste oil tank and significant amount of contaminated soil 
was excavated and removed from the Site in 1988.  Numerous soil borings and monitor wells 
have also been installed to delineate and monitor the extent of contamination and migration as 
discussed in previous sections. 

5.2 Areas Remediated 

Effective remedial action by excavation and removal has taken place in the immediate vicinity of 
the former waste oil UST in the eastern portion of the Site.  Reportedly, approximately 15 yd3 of 
contaminated soil was over-excavated and removed for off-site treatment/disposal (KEI, 
10/7/1988). 

5.3 Remediation Effectiveness 

The removal of contaminated soil within the waste oil UST excavation certainly reduced 
hydrocarbon concentrations in the soil present within the immediate vicinity of the excavation.  
However, the effectiveness of this remediation effort is unquantifiable in regards to the 
hydrocarbon concentrations observed in the ground water and other soil on-site.    

6.0 WELL AND SENSITIVE RECEPTOR SURVEY 

6.1 Designated Beneficial Shallow and Deep Ground-Water Use 

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 
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purposes, because of existing or potential saltwater intrusion, contamination, or poor or limited 
quantity.”  However, the California Regional Water Quality Control Board – San Francisco Bay 
Region’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. 

6.2 Well Survey Results 

A well survey was conducted by Alisto as part of their Potential Receptor Survey, Expanded Site 
Plan and Well Search, dated 19 October 2000.  This survey concluded that no wells are located 
within a half-mile radius (approximately 2,600 feet) of the Site, with the exception of the three 
ground-water monitoring wells associated with the Site.  However, it is known that there have 
since been several ground-water monitoring wells installed associated with the Quik Stop / 
former Unocal Station No.1871 located at the corner of MacArthur Boulevard and Harrison 
Street (96 MacArthur Blvd.), approximately 300 feet northwest of the Site.  A copy of the Well 
Research and Potential Receptor Survey conducted by Alisto is provided within Appendix D. 

6.3 Potential Sensitive Receptors 

As mentioned previously, Alisto conducted a potential receptor survey in October 2000.  Alisto 
noted that there were no schools within 1,000 feet of the Site.  Glen Echo Creek is the nearest 
surface body of water within 1000 feet northwest of the Site.  The local water supply was 
described as public and supplied by the East Bay Municipal Water District.  The supplier’s water 
source was said to be provided by Sierra snow melt and the Pardee Dam.  The aquifer was 
classified as a Class III aquifer, which is not a potential source of drinking water. 

6.4 Likelihood of Impact to Wells 

Based on the results of the previous well survey conducted by Alisto, it is unlikely that the 
ground-water contamination associated with the Site poses a potential threat to wells.  Alisto 
identified no public water supply wells within three miles of the Site, and no private water 
supply wells within 0.5 miles of the Site. 

6.5 Likelihood of Impact to Surface Water 

Based on the results of the well survey, Glen Echo Creek is the closest surface water to the Site 
(approximately 1,450 feet northwest).  Ground-water contamination associated with the Site is 
unlikely to impact Glen Echo Creek due to the observed limit of contamination migration at the 
Site and direction of ground-water flow. 

7.0 RISK ASSESSMENT 

7.1 Site Conceptual Exposure Model 

The Site is currently an operational 76-branded service station.  The Site is open to the public 
and authorized environmental professionals performing sampling or other relevant activities.   
Review of historical investigation data indicates that the majority of soil and ground-water 
contamination associated with the Site is at depths generally greater than five ft bgs and 
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downgradient of the former waste oil tank pit.  Public and general occupational exposure to these 
secondary sources of contamination is believed to be remote and/or of short duration. 

7.2 Exposure Pathways 

Potential exposure pathways associated with this Site include human inhalation, ingestion, and 
absorption risks by environmental professionals.  A potential exposure pathway might be human 
inhalation by tradesmen in the underground utility installation and maintenance occupation.  The 
likelihood of vapor migration has not been verified by a soil-gas investigation.  However, the soil 
concentrations present would seem unlikely to present a viable exposure pathway of concern.  It 
is also noted that the majority of soil and ground-water contamination associated with this Site is 
located in the central Site area near wells MW-1 and MW-2.  Soil and ground-water 
contamination is very minimal elsewhere on site, with the exception of an elevated TPH-G/GRO 
result (1,300 mg/kg) from soil sample SB-7 (2-2.5’).  In addition, customers are not present for 
extended periods while utilizing the station, and would be congregating in open-air areas. 

7.3 Risk Assessment Status 

A formal Risk Assessment has not been performed for this Site.  Based on the geologic/ 
hydrogeologic characteristics and limited viable exposure pathways, consideration should be 
given to development of risk-based cleanup levels in lieu of strict adherence to Maximum 
Contaminant Levels for drinking water, Environmental Screening Levels or California Human 
Health Screening Levels. 

7.4 Identified Human Exceedances 

Human exceedances are unknown at this time but unlikely due to the geologic/hydrogeologic 
characteristics and location of the contaminants. 

7.5 Identified Ecological Exceedances 

Ecological exceedances are unknown at this time but unlikely due to the geologic/hydrogeologic 
characteristics and location of the contaminants. 

8.0 DATA GAPS 

To further evaluate the applicability of the potentially viable remediation technologies identified 
above, additional data must be gathered.  The following data gap has been identified: 

• Off-site, downgradient soil and ground-water contamination to the southwest is 
uncharacterized at this time. 

9.0 PROPOSED SCOPE OF WORK 

9.1 Proposed Well Installation Locations 

At the request of ACEH, the purpose of the proposed soil and ground-water investigation is to 
further characterize residual hydrocarbon contamination within soils and ground-water down-
gradient of the source area.  On-site soil and ground-water conditions were initially characterized 
in 1988 by KEI and in 1989 by Alton during and subsequent to the removal of the former waste 
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oil tank as described in previous sections.  Further on-site soil and ground-water characterization 
was implemented in 2005.  As noted by ACEH, concentrations of TPH-G, MTBE and TBA were 
detected in on-site down-gradient soil and ground-water samples (SB-4, SB-4A, and SB-7) 
collected during the 2005 characterization activities, indicating off-site characterization was not 
complete.  Analytical results and site maps depicting the boring locations for these previous 
investigations are provided in Appendix A. 

BAI proposes advancing three borings using hollow-stem auger technology at locations shown 
on Drawing 4.  The borings are anticipated to be advanced to a depth of 30 feet bgs; however, 
the actual total depth will depend upon the ground-water conditions encountered in the field.  
Upon advancement of the borings, well installation activities will proceed.  Boring SB-9 (MW-4) 
is proposed to be located approximately 60 feet southwest of previous borings SB-4 and SB-4A, 
in the west planter along MacArthur Boulevard.  Boring SB-10 (MW-5) is proposed to be 
located approximately 80 feet south-southwest of previous boring SB-7 (approximately 85 ft 
southwest of well MW-3), in the west planter along MacArthur Boulevard.  Boring SB-11 
(MW-6) is proposed to be located approximately 260 feet southwest of previous boring SB-7, in 
the planter on the west side of Interstate 580 within the on-ramp loop to I-580 from Harrison 
Street.  These three new wells (MW-4, MW-5, MW-6), along with data from former Unocal 
wells MW-10 and MW-11, should provide the necessary data to delineate the downgradient 
extents of ground-water contamination from Station No.11102.  The proposed new boring and 
well locations are shown in Drawing 4.  The proposed boring locations are preliminary, and may 
be subject to change in order to obtain the necessary clearance from underground and above-
ground utilities per BP drilling and utility clearance policy. 

9.2 Preliminary Activities, Permitting and Notifications 

Prior to initiating field activities, Stratus Environmental Inc. (Stratus) will obtain the necessary 
permits from Alameda County and Cal-Trans; prepare a site health and safety plan (HASP) for 
the proposed work; clear the Site for subsurface utilities; and provide 72-hour advance written 
notification to ACEH (email preferred to paresh.khatri@acgov.org) and BAI (email 
tvenus@broadbentinc.com or mobile phone 530-588-5887) prior to start of field activities.  The 
utility clearance will include notifying Underground Service Alert (USA) of the pending work a 
minimum of 48 hours prior to initiating the field investigation, and securing the services of a 
private utility locating company to confirm the absence of underground utilities at the boring 
location.  Boreholes will be physically cleared to 6.5 ft bgs using hand auger or air knife 
methods, in accordance with the BP ground disturbance defined practice. 

The Site-specific HASP will be prepared for use by personnel implementing the work plan.  A 
copy of the HASP will be available on-site during work.  The subcontractor(s) performing field 
activities will be provided with a copy of the HASP prior to initiating work.  Safety tailgate 
meetings will also be conducted to review potential hazards and scope of work. 

9.3 Soil Boring Activities 

A Stratus field geologist will observe a California-licensed drilling company advance the soil 
borings using a hallow-stem auger drilling rig to a total approximate depth of 30 ft bgs; however, 
the actual total depth will depend upon the ground-water conditions encountered in the field.  
Soils will be classified according to the Unified Soil Classification System (USCS), and will be 
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examined using visual and manual methods for parameters including odor, staining, color, grain 
size, and moisture content.  Soil samples will be collected from each of the three borings at 5-
foot intervals, beginning at a depth of 6.5 feet following borehole clearance, until ground water is 
encountered.  The soil samples will be submitted to the laboratory for chemical analysis. 

Soil samples will be submitted under chain-of-custody protocol to Calscience Environmental 
Laboratories, Inc. (Garden Grove), a California State-certified environmental laboratory.  The 
soil samples will be analyzed for the following:  Gasoline Range Organics (GRO, C6-12) by 
EPA Method 8015B; BTEX, MTBE, TBA, TAME, ETBE, DIPE, EDB, 1,2-DCA, and Ethanol 
by EPA Method 8260. 

Investigation-derived residuals will be temporarily stored onsite in 55-gallon, DOT-approved 
drums, pending characterization for proper management.  Stratus will coordinate the removal and 
transportation of surplus soils and liquids to appropriate California-regulated facilities. 

9.4 Monitoring Well Construction 

The proposed monitoring wells (MW-4 through MW-6) will be constructed of threaded two-inch 
diameter, Schedule 40 poly-vinyl chloride (PVC) and screened with 0.010-inch machine-cut 
slots.  Monitoring wells MW-4 through MW-6 are proposed to contain screened intervals from 
10 feet bgs to 30 feet bgs, the total depth of each well, depending on ground-water conditions 
encountered in the field.  A filter pack consisting of No.2/12 sand will be installed from total 
depth to two feet above the top of the well screen, which will be overlain by three feet of 
bentonite, and bentonite-cement grout to the surface.  A traffic-rated locking vault will be 
installed to protect the well head. 

9.5 Monitoring Well Development and Sampling 

At least 48 hours after well installation the new wells will be developed.  The well development 
process will consist of surging and bailing the well to remove fine-grained sediments from the 
well and sand filter pack.  A minimum of three and a maximum of ten wetted casing volumes of 
ground water will be removed until water quality clarity indicates removal of fines.  Periodic 
measurements of the water quality parameters pH, temperature, conductivity, and turbidity will 
be recorded during the development to establish baseline values for ground water.  Purge water 
generated during development activities will be handled according to BP protocols and 
procedures. 

After well development, the new monitoring wells MW-4, MW-5, and MW-6 will be surveyed.  
A California-licensed Professional Land Surveyor will be scheduled to survey the well heads for 
top of casing elevation with respect to mean sea level, and for lateral position using northings 
and eastings per NAD’88.  Survey information will be uploaded to GeoTracker. 

The wells will be sampled no sooner than 48 hours after well development.  The sampling 
procedure for the wells consists 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) using a centrifugal 
pump, gas displacement pump, or bailer.  During purging, temperature, pH, and electrical 
conductivity will be monitored to document that these parameters have stabilized prior to 
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collecting samples.  After purging, water levels will be allowed to partially (at least 80%) 
recover.  Ground-water samples will be collected using a dedicated disposable bailer, placed into 
appropriate Environmental Protection Agency (EPA) approved containers, labeled, logged onto 
chain-of-custody records, and transported on ice to the laboratory.  Sample labels will include 
sample name, sampling time and date, analytical methods, and sampler’s initials.  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. 

Ground-water samples will be analyzed for the following: GRO by EPA Method 8015B, and for 
BTEX, MTBE, TBA, TAME, ETBE, DIPE, EDB, 1,2-DCA, and Ethanol by EPA Method 
8260B. 

9.6 Soil and Ground-Water Investigation Report 

Upon completion of field activities and receipt of the certified field data package (including 
copies of permits, field data sheets, boring logs, and the laboratory analytical report with chain-
of-custody documentation), BAI will prepare a Soil and Ground-Water Investigation Report.  
The report will document the results of the investigation, field activities, copies of required 
permit(s), copies of field notes, soil boring and well construction logs, laboratory analytical 
reports with copies of chain-of-custody records, discussion of findings, conclusions and 
recommendations.  Deviations from the work plan or data inconsistencies will be discussed in 
the report. 

10.0 PROPOSED SCHEDULE 

The schedule for the above-noted work shall proceed as follows: 

• Implementation of Soil and Ground-Water Investigation – Upon approval of this work 
plan and obtaining the necessary permits and property access; 

• Soil & Ground-Water Investigation Report – Within 60 days after receipt of certified 
field data package following completion of fieldwork. 

11.0 CLOSURE 

The findings presented in this document are based upon: observations of field personnel from 
previous consultants, the points investigated, and results of analytical 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 or implied was 
made.  This report has been prepared for the exclusive use of BP.  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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Station #11102, 100 MacArthur Blvd., Oakland, CA

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

GRO/

DRO/

MW-1

11/4/1989 ----<0.3<0.30.63.4<50076.9913.2190.20-- -- SAL -- <50 <5000 --

11/11/1989 --------------76.8813.3290.20-- -- -- -- -- -- --

4/3/1990 ----34231.96482077.7412.4690.20-- -- ANA -- -- -- --

7/30/1990 ----<5.0<5.0<5.01119077.2812.9290.20-- -- ANA -- <50 <5000 --

11/20/1990 ----<0.3<0.3<0.32.45076.1214.0890.20-- -- SAL -- 79 <5000 --

3/1/1991 ----0.3<0.3<0.30.9<10076.5913.6190.20-- -- SAL -- <1000 14,000 --

8/19/1991 ----5.66.40.733537074.4615.7490.20-- -- SEQ -- <50 <5000 --

11/13/1991 ----<0.3<0.3<0.30.686076.1214.0890.20-- -- SEQ -- <50 <5000 --

2/24/1992 ----3.81.20.663.914077.6812.5290.20-- -- SEQ -- 100 <5000 --

5/19/1992 ----37250214404,20078.4011.8090.20-- -- SEQ -- 910 <5000 --

6/17/1992 ----17150143504,00078.1912.0190.20-- -- SEQ -- 560 <5000 --

7/22/1992 ----6121019<5.04,00077.7812.4290.20-- -- ANA -- -- -- --

8/14/1992 ----47150203302,40077.4512.7590.20-- -- SEQ -- 1,700 <5000 --

11/11/1992 ----6.87.63.43026076.5113.6990.20-- -- ANA -- 92 <5000 --

6/7/1993 ----7.62111983,40079.2710.9390.20-- -- PACE -- 440 -- --

6/7/1993 ----9.526121203,700----90.20-- -- PACE -- c -- -- --

12/2/1993 ----1.50.63.68.31,10077.4812.7290.20-- -- PACE -- 120 <5000 --

6/22/1994 --2,0001523.2302,100----90.20-- -- PACE --c, d -- -- --

6/22/1994 3.24,000172.23.8322,10078.3911.8190.20-- -- PACE --d <50 <5000 --

1/10/1995 3.9--<10<5<5120<50079.2310.9790.20-- -- ATI -- 420 -- --

1/10/1995 ----<105<5120<500----90.20-- -- ATI -- c -- -- --

6/21/1995 6.7--<10<5.0<5.0164,70080.829.3890.20-- -- ATI -- 1,300 2,900 0.6

6/21/1995 ----<10<5.0<5.0<133,600----90.20-- -- ATI -- c, e -- -- --

12/27/1995 6.31,200<5.0<2.5<2.5<2.543078.6511.5590.20-- -- ATI -- 2,100 640 --

6/13/1996 6.34,000<12<12<12513,20080.929.2890.20-- -- SPL -- 920 2,000 --

12/4/1996 6.72,600<5<5<56.21,40078.2911.9190.20-- -- SPL -- f 280 2,000 6

6/10/1997 --13,000<25<25<25147,700----90.20-- -- SPL -- c -- -- --

6/10/1997 615,000<10<10<10127,90081.238.9790.20-- -- SPL -- 1,700 <5 --

12/12/1997 5.56,7009.42.6<1.08.844078.8311.3790.20-- -- SPL -- 760 1,200 --

6/18/1998 4.95,600<5.0<5.0<5.0<2.57,50082.188.0290.20-- -- SPL -- 2,900 <5 --

3/9/1999 --49,000110721610032,00080.409.8090.20-- -- SPL -- -- -- --
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Station #11102, 100 MacArthur Blvd., Oakland, CA

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

GRO/

DRO/

MW-1 Cont.

9/28/1999 --730<5.0<5.0<5.0<5.01,00079.4210.7890.20-- -- SPL -- -- -- <1.0

10/14/1999 --------------79.3610.8490.20-- -- SPL -- 660 -- --

3/27/2000 --28,0004337191604,30080.379.8390.20-- -- PACE -- -- -- --

9/28/2000 --28,0002.71.12.6102,70078.8711.3390.20-- -- PACE -- -- -- --

3/8/2001 --11,6008.975.236.0923.58,20079.2410.9690.20-- -- PACE -- -- -- --

9/21/2001 --7,370<1.5<0.5<0.537.96,00078.1312.0790.20-- -- PACE -- -- -- --

2/28/2002 --7,750<106.43<5.060.86,40079.7210.4890.20-- -- PACE -- -- -- --

9/6/2002 --6,000<5.0<5.0<5.0<5.01,40079.0011.2090.20-- -- SEQ -- -- -- --

2/19/2003 --4,500<100<100110<100<1000078.9111.2990.20-- -- SEQ -- h -- -- --

7/14/2003 --940<10<10<101171079.0211.1890.20-- -- SEQ -- -- -- --

01/14/2004 --220<5.0<5.0<5.0<5.0<50078.4611.7490.20-- -- SEQM 6.6 -- -- --

04/23/2004 --150<2.5<2.5<2.53.447078.2511.9590.20P -- SEQM 6.7l -- -- --

07/01/2004 --96<2.5<2.5<2.5<2.536078.6811.5290.20P -- SEQM 6.0 -- -- --

10/28/2004 --43<0.50<0.50<0.500.9439077.6412.5690.20P -- SEQM 6.2 -- -- --

01/10/2005 --855.45.8<2.51749078.3511.8590.20P -- SEQM 7.6 -- -- --

04/13/2005 --4825<2.5<2.5271,00080.2010.0090.20P -- SEQM 6.6 -- -- --

07/11/2005 --36<0.50<0.50<0.50<0.5018080.939.2790.20P -- SEQM 7.7 -- -- --

10/17/2005 --20<0.50<0.50<0.50<0.5014079.2410.9690.20P -- SEQM 8.0 -- -- --

01/17/2006 --380.56<0.50<0.500.6412079.3910.8190.20P -- SEQM 6.5 -- -- --

04/21/2006 --17<0.50<0.501.01.441080.929.2890.20P -- SEQM 6.5m -- -- --

7/17/2006 --5.5<0.50<0.50<0.50<0.50<5080.959.2590.20-- -- TAMC 7.7 -- -- --

7/26/2006 --4.4<0.50<0.50<0.50<0.50<5081.638.5790.20-- -- TAMC 6.6 -- -- --

10/31/2006 2.812.8<0.50<0.50<0.50<0.50<5080.409.8090.20P -- TAMC 6.99 -- -- --

1/8/2007 2.516.2<0.50<0.50<0.502.2<5079.8410.3690.20P -- TAMC 6.97 -- -- --

4/10/2007 1.759.0<0.50<0.50<0.501.416079.5510.6590.20P -- TAMC 7.00 -- -- --

7/10/2007 2.014.9<0.50<0.50<0.50<0.5012079.6810.5290.20P -- TAMC 6.60p 160 -- --

10/24/2007 1.894.9<0.50<0.50<0.50<0.5010078.9711.2390.20P -- TAMC 6.57 -- -- --

1/22/2008 3.187.21.70.83<0.50<0.5024078.9811.2290.20P -- TAMC 6.49 -- -- --

4/15/2008 3.325.50.73<0.50<0.50<0.5024079.9410.2690.20P -- CEL 6.45 -- -- --

7/8/2008 1.655.8<0.50<0.50<0.50<0.507879.1011.1090.20P -- CEL 6.78 -- -- --

11/19/2008 1.593.4<0.50<0.50<0.50<0.5015077.6912.5190.20P -- CEL 6.84 -- -- --
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Sample Date P/NP
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(µg/L)

Station #11102, 100 MacArthur Blvd., Oakland, CA

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

GRO/

DRO/

MW-1

MW-2

11/4/1989 ----<0.3<0.3<0.36.5<50072.0715.8487.91-- -- SAL -- -- -- --

11/11/1989 --------------73.1614.7587.91-- -- -- -- -- -- --

4/3/1990 ----<0.5<0.5<0.5<0.5<50072.6615.2587.91-- -- ANA -- -- -- --

7/30/1990 ----<0.5<0.5<0.56.56172.3215.5987.91-- -- ANA -- -- -- --

11/20/1990 ----<0.3<0.3<0.30.3<5070.1017.8187.91-- -- SAL -- -- -- --

3/1/1991 ----<0.3<0.3<0.30.4<10070.8017.1187.91-- -- SAL -- -- -- --

8/19/1991 ----<0.3<0.3<0.3<0.3<3069.9417.9787.91-- -- SEQ -- -- -- --

11/13/1991 ----<0.3<0.3<0.30.323871.1516.7687.91-- -- SEQ -- -- -- --

2/24/1992 ----0.58<0.5<0.5<0.5<5072.8415.0787.91-- -- SEQ -- -- -- --

5/19/1992 ----<0.5<0.5<0.50.55<5073.2114.7087.91-- -- SEQ -- -- -- --

7/22/1992 ----1.90.90.61.39072.3115.6087.91-- -- ANA -- -- -- --

8/14/1992 --------------72.0315.8887.91-- -- -- -- -- -- --

11/11/1992 ----0.9<0.5<0.52.85271.7216.1987.91-- -- ANA -- -- -- --

11/11/1992 ----1<0.5<0.53.265----87.91-- -- ANA -- c -- -- --

6/7/1993 ----1.711.92.8141,20073.4914.4287.91-- -- PACE -- -- -- --

12/2/1993 --3,700<0.5100.53.479072.9714.9487.91-- -- PACE --d -- -- --

12/2/1993 --3,700172.23.8322,100----87.91-- -- PACE -- c, d -- -- --

6/22/1994 3.9120<0.5<0.5<0.5<0.511073.6614.2587.91-- -- PACE --d -- -- --

1/10/1995 4.3--10.6<0.5<0.5<5074.2713.6487.91-- -- ATI -- -- -- --

6/21/1995 7.8--<20<10<10<104,70076.2511.6687.91-- -- ATI -- -- -- --

12/27/1995 6.720,000<50<25<25<256,10074.8013.1187.91-- -- ATI -- -- -- --

12/27/1995 --19,000<50<25<25<256,300----87.91-- -- ATI -- c -- -- --

6/13/1996 6.513,000<2.5<2.5<2.5<2.58,30077.0510.8687.91-- -- SPL -- -- -- --

6/13/1996 --13,000<5<5<5<58,700----87.91-- -- SPL -- c -- -- --

12/4/1996 --11,000<5<5<5<2.55,900----87.91-- -- SPL -- c -- -- --

12/4/1996 6.311,000<5<5<5<2.55,90074.8813.0387.91-- -- SPL -- -- -- --

6/10/1997 5.8<10<1.0<1.0<1.0<0.5<5077.8710.0487.91-- -- SPL -- -- -- --

12/12/1997 5.7<10<1.0<1.0<1.0<0.5<5075.4712.4487.91-- -- SPL -- -- -- --

6/18/1998 5.3<10<1.0<1.0<1.0<0.55079.028.8987.91-- -- SPL -- -- -- --
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Station #11102, 100 MacArthur Blvd., Oakland, CA

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

GRO/

DRO/

MW-2 Cont.

6/18/1998 --<10<1.0<1.0<1.0<0.5<50----87.91-- -- SPL -- c -- -- --

3/9/1999 --23,000<5.0<5.0<5.0<5.015,00077.7110.2087.91-- -- SPL -- -- -- --

9/28/1999 --35,00026712<5.036,00076.1011.8187.91-- -- SPL -- -- -- <5.0

10/14/1999 --------------77.6410.2787.91-- -- SPL -- 100 -- --

3/27/2000 --5,800<0.50.51<0.5<0.51,30077.939.9887.91-- -- PACE -- -- -- --

9/28/2000 --15,0002.20.541.71.81,60076.5111.4087.91-- -- PACE -- -- -- --

3/8/2001 --29,100<0.5<0.5<0.5<0.520,00076.7511.1687.91-- -- PACE -- -- -- --

9/21/2001 --6,110<1.5<0.5<0.5<0.55,00076.2611.6587.91-- -- PACE -- -- -- --

2/28/2002 --4,620<1.0<0.5<0.535.13,20078.059.8687.91-- -- PACE -- -- -- --

9/6/2002 --15,000<10<10<10<101,90075.5912.3287.91-- -- SEQ -- -- -- --

2/19/2003 --32,000<250<250<250<25045,00076.2811.6387.91-- -- SEQ -- h -- -- --

7/14/2003 --24,000<500<500<500<5009,30075.8412.0787.91-- -- SEQ -- -- -- --

01/14/2004 --21,000<500<500<500<500<50,00076.4611.4587.91P -- SEQM 6.9 -- -- --

04/23/2004 --22,000<250<250<250<2505,10076.4611.4587.91P -- SEQM 6.8l -- -- --

07/01/2004 --5,200<50<50<50<50<5,00075.5912.3287.91P -- SEQM 5.6 -- -- --

10/28/2004 --6,800<50<50<50<508,50074.8913.0287.91P -- SEQM 6.2 -- -- --

01/10/2005 --7,100<250<250<250<250<25,00073.5314.3887.91P -- SEQM 7.6 -- -- --

04/13/2005 --5,300<50<50<50<50<5,00073.8814.0387.91P -- SEQM 6.6 -- -- --

07/11/2005 --5,300<50<50<50<50<5,00076.6611.2587.91P -- SEQM 7.5 -- -- --

10/17/2005 --2,500<50<50<50<50<5,00075.4312.4887.91P -- SEQM 8.2 -- -- --

01/17/2006 --2,200<50<50<50<50<5,00077.2110.7087.91P -- SEQM 7.0 -- -- --

04/21/2006 ------------------87.91-- -- -- --n -- -- --

7/26/2006 --2,900<50<50<50<502,70077.4410.4787.91-- -- TAMC 6.69k -- -- --

10/31/2006 2.022,300<25<25<25<252,30075.8912.0287.91P -- TAMC 6.71 -- -- --

1/8/2007 1.371700<12<12<12<12150076.2311.6887.91P -- TAMC 6.54 -- -- --

4/10/2007 1.601,500<50<50<50<501,30076.4611.4587.91P -- TAMC 6.89k -- -- --

7/10/2007 1.822,600<25<25<25<252,30075.9411.9787.91P -- TAMC 6.69k, p 120 -- --

10/24/2007 1.552,800<25<25<25<252,80075.0012.9187.91P -- TAMC 6.77k -- -- --

1/22/2008 2.081,400<25<25<25<25<2,50075.9112.0087.91P -- TAMC 6.55 -- -- --

4/15/2008 3.122,400<2.5<2.5<2.5<2.57376.1411.7787.91P -- CEL 6.72 -- -- --

7/8/2008 1.782,800<50<50<50<509375.2612.6587.91P -- CEL 7.05 -- -- --

Page 4 of 8



Sample Date P/NP

Elevation

TPHg

Ethyl-

Footnote

Water Level

(feet msl)

DTW Elevation

Toluene Benzene

Total

Xylenes MtBE

Concentrations in (µg/L)

DO

(mg/L)Benzene

TOC

(feet bgs) (feet msl)

Well and

Product

Thickness

(feet) Lab pH

TPHd

(µg/L)

TOG

(µg/L)

HVOC

(µg/L)

Station #11102, 100 MacArthur Blvd., Oakland, CA

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

GRO/

DRO/

MW-2 Cont.

11/19/2008 1.751,900<50<50<50<5013073.9313.9887.91P -- CEL 6.72 -- -- --

MW-3

11/4/1989 ----<0.3<0.3<0.3<0.3<50071.6215.4087.02-- -- SAL -- -- -- --

11/11/1989 --------------72.9214.1087.02-- -- -- -- -- -- --

4/3/1990 ----<0.5<0.5<0.5<0.5<10073.1213.9087.02-- -- ANA -- -- -- --

7/30/1990 ----<0.5<0.5<0.5<0.5<5073.2513.7787.02-- -- ANA -- -- <5000 --

11/20/1990 ----1.50.40.80.3<5072.3514.6787.02-- -- SAL -- -- -- --

3/1/1991 ----<0.3<0.3<0.30.4<10071.8015.2287.02-- -- SAL -- -- -- --

8/19/1991 ----<0.3<0.3<0.3<0.3<3073.8713.1587.02-- -- SEQ -- -- -- --

11/13/1991 ----<0.3<0.3<0.3<0.3<3071.3615.6687.02-- -- SEQ -- -- -- --

2/24/1992 ----4.40.661.40.65<5072.0115.0187.02-- -- SEQ -- -- -- --

5/19/1992 ----<0.5<0.5<0.5<0.5<5071.5015.5287.02-- -- SEQ -- -- -- --

7/22/1992 ----<0.5<0.5<0.5<0.5<5071.3915.6387.02-- -- ANA -- <50 <5000 --

8/14/1992 --------------73.4513.5787.02-- -- -- -- -- -- --

11/11/1992 ----1.3<0.50.7<0.5<5072.8914.1387.02-- -- ANA -- -- -- --

6/7/1993 ----<0.5<0.5<0.5<0.5<5074.8912.1387.02-- -- PACE -- -- -- --

12/2/1993 ----<0.5<0.5<0.5<0.5<5073.7313.2987.02-- -- PACE -- -- -- --

6/22/1994 2.9--<0.5<0.5<0.5<0.5<5074.2412.7887.02-- -- PACE -- -- -- --

1/10/1995 3.8--<1<0.5<0.5<0.5<5075.0112.0187.02-- -- ATI -- -- -- --

6/21/1995 7.4--<1.0<0.50<0.50<0.50<5075.4511.5787.02-- -- ATI -- -- -- --

12/27/1995 7.35.7<1.0<0.50<0.50<0.50<5073.5513.4787.02-- -- ATI -- -- -- --

6/13/1996 6.8<10<0.5<0.5<0.5<0.56075.8011.2287.02-- -- SPL -- -- -- --

12/4/1996 6.7<10<1<1<1<0.5<5073.7413.2887.02-- -- SPL -- -- -- --

6/10/1997 6.1<10<1.0<1.0<1.0<0.5<5076.8010.2287.02-- -- SPL -- -- -- --

12/12/1997 5.6<10<1.0<1.0<1.0<0.5<5074.4112.6187.02-- -- SPL -- -- -- --

12/12/1997 --<10<1.0<1.0<1.0<0.5<50----87.02-- -- SPL -- c -- -- --

6/18/1998 5.3<10<1.0<1.0<1.0<0.55077.959.0787.02-- -- SPL -- -- -- --

6/18/1998 --------------74.2212.8087.02-- -- -- -- -- -- --

9/28/1999 --------------73.2613.7687.02-- -- -- -- -- -- --

3/27/2000 --1.6<0.5<0.5<0.5<0.5<5073.2513.7787.02-- -- PACE -- -- -- --
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Table 1. Summary of Ground-Water Monitoring Data: Relative Water Elevations and Laboratory Analyses

GRO/

DRO/

MW-3 Cont.

9/28/2000 --21.3<0.57.4<0.5<5075.7411.2887.02-- -- PACE -- -- -- --

3/8/2001 --60.4<0.5<0.5<0.5<0.5<5075.2711.7587.02-- -- PACE -- -- -- --

9/21/2001 --8.18<1.5<0.5<0.5<0.5<5075.6911.3387.02-- -- PACE -- -- -- --

2/28/2002 --25.5<1.0<0.5<0.5<0.5<5076.1610.8687.02-- -- PACE -- -- -- --

9/6/2002 --161<0.5<0.51.2<5074.2912.7387.02-- -- SEQ -- -- -- --

2/19/2003 --110<5.0<5.0<5.0<5.0<50075.3011.7287.02-- -- SEQ -- h -- -- --

7/14/2003 --280.67<0.50<0.50<0.50<5073.2613.7687.02-- -- SEQ -- -- -- --

01/14/2004 --380<5.0<5.0<5.0<5.055072.1914.8387.02P -- SEQM 8.1 -- -- --

04/23/2004 --560<25<25<25<25<20073.8513.1787.02P -- SEQM 6.8l -- -- --

07/01/2004 --480.50<0.50<0.50<0.50<5071.8315.1987.02P -- SEQM 6.4 -- -- --

10/28/2004 --290<5.0<5.0<5.0<5.0<50071.5215.5087.02P -- SEQM 6.3 -- -- --

01/10/2005 --18<0.50<0.50<0.50<0.50<5072.0215.0087.02P -- SEQM 7.6 -- -- --

04/13/2005 --9.0<0.50<0.50<0.50<0.50<5072.6814.3487.02P -- SEQM 7.1 -- -- --

07/11/2005 --120<1.0<1.0<1.0<1.013076.2010.8287.02P -- SEQM 7.8k -- -- --

10/17/2005 --260<2.5<2.5<2.5<2.5<25075.1811.8487.02P -- SEQM 8.5 -- -- --

01/17/2006 --980<5.0<5.0<5.0<5.080075.4311.5987.02P -- SEQM 7.2 -- -- --

04/21/2006 --48<5.0<5.0<5.0<5.0<50077.0210.0087.02P -- SEQM 6.7 -- -- --

7/17/2006 --1,400<5.0<5.0<5.0<5.091076.2210.8087.02P -- TAMC 7.7k -- -- --

7/26/2006 --1,300<10<10<10<1081077.359.6787.02P -- TAMC 6.56 -- -- --

10/31/2006 2.502,300<10<10<10<101,60076.1710.8587.02P -- TAMC 6.84 -- -- --

1/8/2007 3.61760<5.0<5.0<5.0<5.052074.2912.7387.02P -- TAMC 7.12 -- -- --

4/10/2007 2.31750<5.0<5.0<5.0<5.063075.0911.9387.02P -- TAMC 7.15k -- -- --

7/10/2007 1.562,400<5.0<5.0<5.0<5.01,80075.7211.3087.02P -- TAMC 6.72k, p 66 -- --

10/24/2007 1.623,500<25<25<25<252,00073.2513.7787.02P -- TAMC 6.41k -- -- --

1/22/2008 2.172,800<12<12<12<121,60074.1012.9287.02P -- TAMC 6.32k -- -- --

4/15/2008 3.44960<2.5<2.5<2.5<2.5<5071.7715.2587.02P -- CEL 6.71 -- -- --

7/8/2008 1.522,200<50<50<50<50<5074.7512.2787.02P -- CEL 7.01 -- -- --

11/19/2008 1.602,700<50<50<50<50<5071.7515.2787.02P -- CEL 6.83 -- -- --

QC-2

11/11/1992 ----<0.5<0.5<0.5<0.5<50-------- -- ANA -- g -- -- --
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Table 1. Summary of Ground-Water Monitoring Data: Relative Water Elevations and Laboratory Analyses

GRO/

DRO/

QC-2 Cont.

6/7/1993 ----<0.5<0.5<0.5<0.5<50-------- -- PACE -- g -- -- --

12/2/1993 ----<0.5<0.5<0.5<0.5<50-------- -- PACE -- g -- -- --

6/22/1994 ----<0.5<0.5<0.5<0.5<50-------- -- PACE -- g -- -- --

1/10/1995 ----<1<0.5<0.5<0.5<50-------- -- ATI -- g -- -- --

6/21/1995 ----<1.0<0.50<0.50<0.50<50-------- -- ATI -- g -- -- --

12/27/1995 --<5.0<1.0<0.50<0.50<0.50<50-------- -- ATI -- g -- -- --

6/13/1996 --<10<0.5<0.5<0.5<0.5<50-------- -- SPL -- g -- -- --
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ABBREVIATIONS & SYMBOLS:
--/--- = Not analyzed/applicable/measured/available
< = Not detected at or above specified laboratory reporting limit
DO = Dissolved oxygen
DRO = Diesel range organics
DTW = Depth to water in ft bgs
ft bgs = feet below ground surface
ft MSL = feet above mean sea level
GRO = Gasoline range organics, range C4-C12
GWE = Groundwater elevation measured in ft MSL
HVOC =  Halogenated volatile organic compounds
mg/L = Milligrams per liter
MTBE = Methyl tert-butyl ether
NP = Well not purged prior to sampling
P = Well purged prior to sampling
TOC = Top of casing measured in ft MSL
TOG = Total oil and grease
TPH-d = Total petroleum hydrocarbons as diesel
TPH-g = Total petroleum hydrocarbons as gasoline
µg/L = Micrograms per liter
ANA = Anametrix, Inc.
PACE = Pace, Inc.
ATI = Analytical Technologies, Inc.
SAL = Superior Analytical Laboratory
SPL = Southern Petroleum Laboratories
SEQ/SEQM = Sequoia Analytical/Sequoia Analytical - Morgan Hill (Laboratories)
CEL = CalScience Environmental Laboratories, Inc.

FOOTNOTES:
c = Blind duplicate.
d = A copy of the documentation for this data is included in Appendix C of Alisto report 10-076-06-002.
e = Tetrachloroethene
f = trans-1,2-Dichloroethene
g = Travel blank.
h = TPH-g, benzene, toluene, ethylbenzene, and total xylenes (BTEX), and MTBE analyzed by EPA Method 8260B beginning on 1st quarter sampling event (2/19/03).
k = The hydrocarbon result was partly due to individual peaks in the quantification range (GRO).
l = GRO analyzed by EPA Method 8015B.
m = Confirmatory analysis for total xylenes was past holding time.
n = Well inaccessible.
p = Hydrocarbon in req. fuel range, but doesn't resemble req. fuel (DRO).

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

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

Values for pH and DO 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 #11102, 100 MacArthur Blvd., Oakland, CA

Table 2. Summary of Fuel Additives Analytical Data

MW-1

7/14/2003 ----<20<20<209402,700<2000

01/14/2004 <5.0<5.0<5.0<5.0<5.02202,500<1,000

04/23/2004 <2.5<2.5<2.5<2.5<2.51502,500<500

07/01/2004 <2.5<2.5<2.5<2.5<2.5962,000<500

10/28/2004 <0.50<0.500.58<0.50<0.50431,500<5.0

01/10/2005 <2.5<2.5<2.5<2.5<2.5851,900<500

04/13/2005 <2.5<2.5<2.5<2.5<2.5481,400<500

07/11/2005 <0.50<0.50<0.50<0.50<0.5036550<100

10/17/2005 a<0.50<0.50<0.50<0.50<0.5020450<100

01/17/2006 <0.50<0.500.54<0.50<0.5038260<300

04/21/2006 <0.50<0.50<0.50<0.50<0.5017320<300

7/17/2006 <0.50<0.50<0.50<0.50<0.505.532<300

7/26/2006 <0.50<0.50<0.50<0.50<0.504.422<300

10/31/2006 a<0.50<0.50<0.50<0.50<0.502.8<20<300

1/8/2007 <0.50<0.50<0.50<0.50<0.506.2110<300

4/10/2007 <0.50<0.50<0.50<0.50<0.509.0210<300

7/10/2007 <0.50<0.50<0.50<0.50<0.504.9110<300

10/24/2007 <0.50<0.50<0.50<0.50<0.504.994<300

1/22/2008 <0.50<0.50<0.50<0.50<0.507.2110<300

4/15/2008 <0.50<0.50<0.50<0.50<0.505.584<300

7/8/2008 <0.50<0.50<0.50<0.50<0.505.864<300

11/19/2008 <0.50<0.50<0.50<0.50<0.503.4110<300

MW-2

7/14/2003 ----<1000<1000<100024,000<20000<100000

01/14/2004 <500<500<500<500<50021,000<20,000<100,000

04/23/2004 <250<250420<250<25022,00011,000<50,000

07/01/2004 <50<50110<50<505,2002,900<10,000

10/28/2004 <50<50120<50<506,8006,700<5.0

01/10/2005 <250<250<250<250<2507,100<10,000<50,000

04/13/2005 <50<5095<50<505,3005,300<10,000

07/11/2005 <50<5099<50<505,3009,000<10,000
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Well and

Comments

Concentrations in (µg/L)

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

Station #11102, 100 MacArthur Blvd., Oakland, CA

Table 2. Summary of Fuel Additives Analytical Data

MW-2 Cont.

10/17/2005 a<50<50<50<50<502,5005,200<10,000

01/17/2006 <50<50<50<50<502,2008,400<30,000

04/21/2006 Well inaccessible  ----------------

7/26/2006 <50<50<50<50<502,9004,500<30,000

10/31/2006 a<25<2541<25<252,3009,300<15,000

1/8/2007 <12<1238<12<1217007700<7,500

4/10/2007 <50<50<50<50<501,5006,400<30,000

7/10/2007 <25<2542<25<252,6008,700<15,000

10/24/2007 <25<2552<25<252,8009,500<15,000

1/22/2008 <25<25<25<25<251,4006,000<15,000

4/15/2008 <2.52.830<2.5<2.52,4006,800<1,500

7/8/2008 <50<50<50<50<502,8007,600<30,000

11/19/2008 <50<50<50<50<501,9007,100<30,000

MW-3

7/14/2003 ----<1.0<1.0<1.028<20<100

01/14/2004 <5.0<5.0<5.0<5.0<5.0380<200<1,000

04/23/2004 <25<25<25<25<25560<1,000<5,000

07/01/2004 <0.50<0.500.52<0.50<0.5048<20<100

10/28/2004 <5.0<5.0<5.0<5.0<5.0290<200<5.0

01/10/2005 <0.50<0.50<0.50<0.50<0.5018<20<100

04/13/2005 <0.50<0.50<0.50<0.50<0.509.0<20<100

07/11/2005 a<1.0<1.01.4<1.0<1.0120<40<200

10/17/2005 a<2.5<2.54.2<2.5<2.5260<100<500

01/17/2006 <5.0<5.013<5.0<5.0980200<3,000

04/21/2006 <5.0<5.0<5.0<5.0<5.048<200<3,000

7/17/2006 <5.0<5.015<5.0<5.01,400<200<3,000

7/26/2006 <10<1018<10<101,400<400<6,000

10/31/2006 a<10<1039<10<102,300<400<6,000

1/8/2007 <5.0<5.09.7<5.0<5.0760<200<3000

4/10/2007 <5.0<5.0<5.0<5.0<5.0750<200<3,000

7/10/2007 --<5.039<5.0<5.02,400<200<3,000
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Well and

Comments

Concentrations in (µg/L)

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

Station #11102, 100 MacArthur Blvd., Oakland, CA

Table 2. Summary of Fuel Additives Analytical Data

MW-3 Cont.

10/24/2007 <25<2558<25<253,500<1,000<15,000

1/22/2008 <12<1234<12<122,800<500<7,500

4/15/2008 <2.5<2.59.2<2.5<2.5960<50<1,500

7/8/2008 <50<50<50<50<502,200<1,000<30,000

11/19/2008 <50<50<50<50<502,700<1,000<30,000
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SYMBOLS & ABBREVIATIONS:
-- = 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
µg/L = Micrograms per Liter

FOOTNOTES:
a = The calibration verification for ethanol was within the method limits but outside the contract limits.

NOTES:
All volatile organic compounds were 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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Date Sampled Approximate Flow Dirsction Approximate Hydraulic Gradient
4/3/1990 Southwest 0.068

7/30/1990 Southwest 0.071
11/20/1990 Southwest 0.086
8/19/1991 South 0.06

11/13/1991 South 0.06
2/24/1992 Southwest 0.063
5/19/1992 West-Southwest 0.063
7/22/1992 West-Southwest 0.07

11/11/1992 Southwest 0.06
6/7/1993 Southwest 0.07

12/2/1993 Southwest 0.05
1/10/1995 Southwest 0.05
6/21/1995 West-Southwest 0.06

12/27/1995 West-Southwest 0.06
6/13/1996 West-Southwest 0.06
12/4/1996 West-Southwest 0.05
6/10/1997 West-Southwest 0.05

12/12/1997 West-Southwest 0.05
6/18/1998 West-Southwest 0.05
3/9/1999 West 0.07

9/28/1999 West 0.07
3/27/2000 Weat 0.06
9/28/2000 West 0.03
3/8/2001 West 0.04

9/21/2007 West 0.03
2/28/2002 West 0.038
11/6/2002 West 0.05
3/31/2002 West 0.04
2/16/2004 West-Northwest 0.08
6/4/2004 West 0.05

8/27/2004 West 0.077
12/10/2004 West-Northwest 0.068

2/9/2005 West-Southwest 0.07
5/20/2005 West-Southwest 0.08
8/25/2005 West-Southwest 0.06
12/5/2005 Southwest 0.05
4/12/2006 West 0.04
7/26/2006 Southwest 0.05

10/31/2006 Southwest 0.04
1/8/2007 West 0.06

4/10/2007 West 0.05
7/10/2007 Southwest 0.04

10/24/2007 West-Southwest 0.06
1/22/2008 West 0.05
4/15/2008 West-Southwest 0.09
7/8/2008 West-Southwest 0.05

11/19/2008 West 0.06

Table 3. Historical Ground-Water Flow Direction and Gradient
Station #11102, 100 MacArthur Blvd., Oakland, CA

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.





Well and

Comments

Concentrations in (µg/L)

Total Nitrate DO Conductivity

pH

ORPSample Date

Station #11102, 100 MacArthur Blvd., Oakland, CA

Table 4. Bio-Degradation Parameters

Alkalinity NO3 SO4 (mV) (mg/L) (µS/cm)

Ferrous

Iron (mg/L)

Sulfate

Hydrogen

Sulfide

(mg/L)

Methane

(µg/L)

MW-1

7/10/2007 6.60--2.0171.121,0001,500-- 0.11 <1.0 --

10/24/2007 6.576391.89-------- -- -- --

1/22/2008 6.498113.1810811,000760-- 0.42 <1.0 --

4/15/2008 6.457583.32--9,900240-- 0.26 <0.100 --

7/8/2008 6.786281.65--19,000860-- 0.23 -- --

11/19/2008 6.848531.59--16,000540-- 0.5 -- --

MW-2

7/10/2007 6.69--1.829.726,000<500-- 0.16 <1.0 --

10/24/2007 6.778631.55-------- -- -- --

1/22/2008 6.556722.0816726,0008,500-- 0.15 <1.0 --

4/15/2008 6.727993.12--28,000<100-- <0.100 <0.100 --

7/8/2008 7.057531.78--25,000<440-- 0.15 -- --

11/19/2008 6.725811.75--20,0003,300-- 0.0 -- --

MW-3

7/10/2007 6.72--1.56182.919,0008,500-- <0.100 <1.0 --

10/24/2007 6.416391.62-------- -- -- --

1/22/2008 6.326362.1714417,0005,600-- <0.100 <1.0 --

4/15/2008 6.716383.44--21,0001,600-- <0.100 <0.100 --

7/8/2008 7.016511.52--18,0006,700-- <0.100 -- --

11/19/2008 6.836511.60--15,0006,100-- 0.5 -- --
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ABBREVIATIONS AND SYMBOLS:

< = Not detected at or above specified laboratory reporting limit
ORP = Oxygen reduction potential
DO = Dissolved oxygen
CO2 = Carbon dioxide
mV = Millivolts
µg/L = Micrograms per liter
mg/L = Milligrams per liter
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Figure 1
GRO Concentrations vs. Time 
Former ARCO Station #11102

100 MacArthur Boulevard, Oakland, California
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Figure 2
Benzene Concentrations vs. Time

Former ARCO Station #11102
100 MacArthur Boulevard, Oakland, California
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Figure 3
MTBE Concentrations vs. Time
Former ARCO Station #11102

100 MacArthur Boulevard, Oakland, California
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APPENDIX A 
 

Historical Soil and Ground-Water Data 























 

 

APPENDIX B 
 

Soil Boring and Well Construction Logs 





















































 

 

APPENDIX C 
 

Geologic Cross-Sections 









 

 

APPENDIX D 
 

Utilities Maps and Potential Receptor Survey 























 

 

APPENDIX E 
 

Former Unocal Station No.1871 Soil Boring/Well Construction Logs  
and Historical Analytical Data 






















