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1. Introduction

ARCADIS has prepared this Recommendation for Case Closure (Report) for the 
Former Atlantic Richfield Company (ARCO) Service Station No. 6002 (Site) located at 
6235 Seminary Avenue in Oakland California (Figure 1). This Closure report also 
contains the findings of a cone penetrometer testing (CPT) investigation conducted in 
July 2010. As part of the closure report a conceptual site model was generated which 
helps support the case closure request. Case closure is warranted for the site based 
on the following information:

• Petroleum hydrocarbon sources, including other potential secondary sources, have 
been removed as evidenced by current Site conditions. 

• Free product has never been observed in any of the monitoring wells or excavated 
areas on-site.

• Current groundwater concentrations are orders of magnitude below historical 
maximums, are continuing to decrease with time, or are not detected above the 
detection limit, indicating that natural attenuation processes are occurring at the 
Site.

• The Site has been adequately characterized.

• The low-level plume is decreasing in size.

• No sensitive receptors are likely to be impacted, including surface-water bodies, 
municipal wells and drinking water sources.

• The site presents no current or potential risk to human health or the environment.

The report is organized into the following sections:

• Section 1 provides the Site background and history.

• Section 2 provides the Previous Site Investigations.

• Section 3 presents the Extent of Soil and Groundwater Impacts.
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• Section 4 provides the Beneficial Uses.

• Section 5 presents Remedial Activities.

• Section 6 presents Remedial Effectiveness.

• Section 7 presents Conclusions with Recommendations for Case Closure

1.1 Site Background

The Site is currently an independently-branded gasoline station. Current improvements 
to the Site include three gasoline underground storage tanks (USTs) believed to have 
been installed in 1996, two fuel dispenser islands with a total of four dispensers, and a 
convenience store building (Figure 2). The majority of the Site surface is paved with 
asphalt and concrete. The Site is bound by Seminary Avenue to the north-northwest, 
Sunnymere Avenue to the east-northeast and single-family residential dwellings to the 
west-southwest and south-southeast. Interstate 580 is located across Sunnymere 
Avenue to the east.

1.2 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/RWQCB, 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 with thicknesses ranging from 300 to 700 feet deep. There 
are no well-defined aquitards such as the 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 ft), 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, water level 
contours show that the general direction of groundwater flow is from east to west or 
from the Hayward Fault to the San Francisco Bay. Groundwater flow direction
generally correlates to topography. Flow direction and velocity are also influenced by 
buried stream channels that typically are oriented in an east to west direction (BAI, 
2009).
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Based on geologic cross sections and soil boring logs from previous consultants, the 
shallow local water-bearing zone (10 to 20 feet thick) consists of silty sands, silty 
clayand gravelly clay layers. These moderately permeable layers range in thickness 
from approximately 5 to 20 feet bgs and are underlain by silty clay. According to the 
geologic cross section and Site boring interpretations, these layers appear to be
relatively continuous. 

The three CPT borings advanced in July 2010 indicate that the soil profile consists of 
alternating layers of clay, silty clay, and clayey silt with silt, silty sand, and with 
intermittent, discontinuous sand layers encountered between 15 to 30 feet bgs.

2. Previous Site Investigations

Subsurface investigations at the site began in 1994 and are described below. In
January 1994, RESNA observed the advancement of four soil borings (RESNA 1994).
Three borings were converted into:

• Monitoring Well (MW) MW-1, installed to a depth of 25 feet (ft) below ground 
surface (bgs) and screened between 5 and 25ft bgs, east of the former 
Underground Storage Tanks (USTs), and

• Vapor extraction Wells (VW) VW-1 and VW-2, installed to a depth of 14 ft bgs and 
screened between 6 and 14ft bgs, west of the former USTs.

RESNA determined that gasoline hydrocarbon concentrations in soil were greatest in 
the central area of the Site at approximately 10.5 ft bgs, downgradient of the former 
USTs. RESNA also noted there seems to be little to no impact by gasoline 
hydrocarbons to soil upgradient of the USTs (RESNA, 1994).

In June 1994, GeoStrategies, Inc. (GSI) observed the advancement of four soil 
borings, which were converted by Gettler Ryan into:

• MW-2, installed to a depth of 18 ft bgs and screened from 5 ft bgs to total depth;

• MW-3, installed to a depth of 25 ft bgs and screened from 5 ft bgs to total depth;

• MW-4 installed to a depth of 24.4 ft bgs and screened from 5 ft bgs to total depth;
and
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• MW-5 installed to a depth of 25 ft bgs and screened from ft bgs to total depth.

The wells were installed with the intent of further delineating the extent of hydrocarbon-
impacted ground water beneath the Site. 

On June 26 and 27, 1995, EMCON observed the advancement of the following:

• Soil borings SB-1 through SB-4, drilled onsite, beneath the station canopy, 
advanced to a depth of 16.5, 15.5, 21.5 and 21.5 ft bgs, respectively;

• Air Sparge (AS) well AS-1 installed at a depth of 22.5 ft bgs and screened from 20 
to 22.5 ft bgs;

• VW-3 and VW-4 installed to a depth of 15 ft bgs and screened from 5.5 to 15 ft 
bgs. These two VWs, located between the former UST complex and the pump 
islands, were intended to evaluate the feasibility of air sparging and vapor 
extraction as remediation techniques at the Site;

• MW-6 installed at a depth of 32 ft bgs and screened from 17 to 32 ft bgs. Located
offsite, it was intended to further investigate the potential for an up-gradient source 
of hydrocarbon-impacted ground water (EMCON, 1995).

2.1.1 USTs removal: February to June 1996

On February 12, 1996 MW-1 and MW-2 were abandoned in preparation for the 
installation of new USTs (EMCON, February 1996). Two 4,000 gallon and two 6,000 
gallon USTs located on the east side of the Site were removed on March 6, 1996 by 
Balch Petroleum. Personnel from the Oakland Fire Department and from the Alameda
County Health Care Services Agency also witnessed the removal activities. EMCON 
reported that the USTs appeared to be in good condition with no obvious holes or 
leaks. The UST cavity was excavated to an approximate depth of 12 ft bgs, with select 
locations over-excavated to approximately 14 ft bgs to remove additional source 
material. As a means of source removal, approximately 11,500 gallons of hydrocarbon-
impacted groundwater that had accumulated in the UST cavity were pumped out for 
off-site disposal. Balch Petroleum also excavated and removed the product lines 
associated with the UST complex. Product line trenches were excavated to between 
approximately five and seven ft bgs. The UST cavity and associated product line 
trenches were reportedly backfilled with baserock. Approximately 370 cubic yards (cy) 
of hydrocarbon impacted soil was excavated during UST removal activities at the Site 
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(EMCON, April 1996). The historical excavation limits and soil sample locations are 
presented in Figure 3. .

2.1.2 Additional monitoring wells installation

In July, 1996 EMCON observed the advancement of two off-site soil borings south of 
the Site at 6267 Sunnymere Avenue and southwest of the Site at 6217 Seminary 
Avenue. These borings were completed as MW-8, which was installed to 14.5ft bgs 
and screened from 5.5 to 14 ft bgs; and MW-7 installed to the total depth of 14 ft bgs
and screened from 8 to 14 ft bgs.

Historical Soil Analytical Data is presented in Table 1. Historical Groundwater 
Analytical Data is presented in Table 2. The historical lateral extent of TPHg and 
benzene soil impacts is provided on Figures 4 and 5, respectively. The vertical extent 
of TPHg and benzene soil impacts is provided on Figure 6 and 7.

2.2 July 2010 Site Assessment

In July 2010 ARCADIS conducted site assessment activities that involved the 
advancement of three Cone Penetrometer Test (CPT) borings to obtain lithologic data 
and collect grab groundwater samples to further assess the vertical and lateral 
delineation of the petroleum hydrocarbons at the site. CPT-1 through CPT-3 were 
advanced to approximately 30 ft bgs on-site between monitoring wells MW-4 and MW-
5 (Figure 3) on the western boundary of the site. During the grab groundwater 
sampling activities field crews were unable to collect samples from CPT-3 due to 
insufficient water. The borings were brought to grade with neat cement grout upon 
completion of sampling activities.

Prior to the start of field work a Health and Safety Plan was prepared.  Soil boring 
permits were obtained from Alameda County Public Works Department and are 
included in Appendix A.

Underground Service Alert (USA) was notified at least 48 hours before proposed 
drilling activities to identify public utilities in the vicinity of the proposed borings. In 
conjunction with USA, a private utility locating company was utilized to further evaluate 
the potential presence of underground utilities in the vicinity of the proposed boring 
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locations. Prior to installation, the boring locations were cleared by hand augering to 5 
feet bgs. 

Three CPTs were advanced to a maximum depth of 30 feet bgs using direct-push 
technology. CPTs provide detailed lithologic data that can be used to identify 
permeable zones. The CPTs were conducted using a piezocone attached by stainless 
steel rods to a hydraulic system that pushes the piezocone through the soil. The 
piezocone continuously measured the friction, tip resistance and pore pressure which 
were used to evaluate soil types on a geologic log. Locations of the CPTs are
presented on Figure 8.  The logs of the completed CPTs are included in Appendix B.

2.2.1 Groundwater Sampling and Analysis

Grab groundwater samples were collected from borings to determine potential impacts
at the specific depths using a Hydropunch sampling method.  Once first encountered 
groundwater was identified during the CPT the CPT rig advanced a Hydropunch to the 
targeted depth at which point the 2-inch stainless steel rods were retracted to expose a 
polyvinyl chloride slotted screen.  

Based on CPT data, groundwater samples were attempted to be collected from 30 feet 
bgs in all three CPTs. However, upon retraction of the rods at all three locations, 
sufficient amount of groundwater for the analysis was not present. After allowing the 
rods to sit for an extended period of time groundwater was still not present in the 
borehole.  The rods were retracted and temporary wells were set in each boring.  Prior 
to setting the temporary well in CPT-1 the borehole collapsed to approximately 20 feet 
bgs, CPT-2 had collapsed to 19 feet bgs and CPT-3 had collapsed to approximately 17 
feet bgs.  Based on depth to groundwater in MW-4 and MW-5 (8.89 and 11.19, 
respectively) it was decided to set a temporary well on top of the collapsed material.  
Groundwater was not present in the temporary wells on Friday afternoon so it was 
decided to leave them in over the weekend. Upon return on Monday morning 
groundwater samples were collected from CPT-1 and CPT-2. CPT-3 was still dry and 
no groundwater sample was collected. The groundwater samples were analyzed for 
the following constituents by a California certified laboratory:

• Total Petroleum Hydrocarbons as Gasoline (TPHg) by USEPA Method 8260B

• Benzene, Toluene, Ethylebenzene and total Xylenes (BTEX), Methyl-tert-butyl-
ether (MTBE), 1,2-dichloroethane (1,2-DCA), diisopropyl ether (DIPE), ethyl 
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tert-buytl ether (ETBE), tert-amyl methyl ether (TAME), t-buytl alcohol (TBA) 
and 1,2-dibromoethane (EDB) and Ethanol by USEPA Method 8260B

Upon completion of the sample collection the borehole was brought to grade with neat 
cement grout.

Concentrations of TPHg and benzene were not detected above the laboratory 
reporting limits; concentrations of MTBE were detected in both samples at 110 µg/L 
(CPT-1) and 4.3 µg/L (CPT-2). Concentrations of TBA were reported in the sample 
from CPT-1 at a concentration of 110 µg/L; and concentrations of 1,2-DCA were 
reported in the sample from CPT-2 at a concentration of 4.0 µg/L. Grab groundwater 
samples generally contain higher concentrations of analytes than samples collected 
from monitoring wells. 

The remaining analytes were not reported above laboratory detection limits.  
Groundwater analytical results are presented in Table 3.  A copy of the laboratory 
analytical report and chain-of-custody documentation is included in Appendix C.

3. Extent of Soil and Groundwater Impacts

3.1 Soil Conditions

The 1996 UST complex removal/replacement activities appear to have adequately 
delineated the limits of petroleum hydrocarbons soil contamination above the 
groundwater table.

Potential source areas in the soil appear to have been isolated hotspots on the 
southwestern sidewall of the former UST pit, and under the western end of the northern 
pump dispenser island. Sample T1-W located near the northern end of the western 
sidewall of the UST excavation contained 4.5 milligrams per kilogram (mg/kg) of TPHg 
and minor concentrations of fuel constituents benzene (0.13 mg/kg), toluene (0.021
mg/kg), ethylbenzene (0.083 mg/kg) and total xylenes (0.11 mg/kg). Following over-
excavation in this area, the confirmation soil sample T1-W(C) contained just trace 
concentrations of the above hydrocarbons. Both these samples were collected in 
saturated soil. 

Sample T4-W located near the southern end of the western sidewall of the UST 
excavation contained 120 (mg/kg) of TPHg and minor concentrations of fuel 
constituents benzene (0.14 mg/kg), toluene (1.8 mg/kg), ethylbenzene (0.7 mg/kg) and 
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total xylenes (5.1 mg/kg). Following over-excavation in this area, the confirmation soil 
sample T4-W(C) contained just trace concentrations of the above hydrocarbons. Both 
these samples were collected in saturated soil. 

A summary of all historical soil results is presented in Table 1.

The vadose zone is estimated to be from grade to approximately 10 feet bgs, which is 
based on historical depth-to-water (DTW) readings from 1994 to present. Any soil 
results referred to in this section will only be for samples collected from depths not 
exceeding 10 feet bgs. Although saturated soil samples have been collected (at depths 
exceeding 10 feet bgs), it is our assumption that these concentrations may not 
accurately represent vadose zone soil conditions due to potential interactions with 
groundwater. 

Impacted soil has been encountered during removal of USTs and associated 
infrastructure, and soil boring and monitoring well installation events. Based on 
previous investigations conducted between 1994 and 2010, the maximum 
concentration of all analytes detected in soil was observed in samples SB-2, collected 
at 9.5 feet bgs (260 mg/kg of TPHg; 4.4 mg/kg toluene; 10 mg/kg of ethylbenzene; 49 
mg/kg xylenes), ESL values from Table A – Shallow Soils (<3m bgs); Groundwater IS 
a Current or Potential Source of Drinking Water (Water Board 2008) were used to 
compare environmental sample results (refer to Table 1) . 

The most recent soil samples taken from the vadose zone (10 feet bgs or shallower) 
were collected from wells MW-7 and MW-8 in August and July of 1996. Contaminants 
of concern were not detected above laboratory detection limits of from MW-7 (3, 5, and 
8 feet bgs) and MW-8 (5 feet bgs).

Historical soil data is provided in Table 1. The lateral extent of TPHg and benzene soil 
impacts is provided on Figures 4 and 5, respectively. The vertical extent of TPHg and 
benzene soil impacts is provided on Figure 6 and 7.

3.2 Groundwater

Quarterly groundwater monitoring at the Site was initiated during the first quarter 1994
by RESNA, and is currently performed by Broadbent Associates (BAI). Monitoring wells 
MW-3, MW-4, MW-6, MW-7, MW-8 and VW-3 are sampled on an annual basis in the 
third quarter and do not contain concentrations of contaminants of concerns (COCs)
above the method detection limits. Monitoring wells MW-5, VW-1 and VW-4 are 
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sampled on a semi-annual basis in the first and third quarters. Currently the highest 
reported concentrations of COCs are from MW-5 with concentrations of TPHg at 2,300 
µg/L, toluene at 0.55 µg/L, ethylbenzene at 1.7 µg/L, and TBA at 18 µg/L. These 
concentrations are indicating decreasing trends (Appendix D). Table 2 presents 
historical groundwater analytical data.

3.2.1 TPHg

Historically TPHg has been reported at concentrations greater than laboratory reporting 
limits in all site-related wells with the exception of MW-2, MW-6, VW-2 and VW-3. The 
highest concentrations were reported in MW-5 (27,000 •g/L; February 1996) and VW-1 
(21,000 •g/L; February 1996), which are located west of the former USTs. TPHg has 
not been detected in VW-1 since the first quarter 2008 and was last detected in MW-5
in the third quarter 2010 at an order of magnitude below the historical high at 2,300 
•g/L. Monitoring wells MW-1 and MW-2 were abandoned in 1996, with MW-1 reporting 
a concentration of 11,000 •g/L, Samples from MW-2 did not contain TPHg above the 
method detection limits. 

Concentrations of TPHg in MW-3 have not been reported since the fourth quarter 
1995. Concentrations of TPHg in MW-4 have not been reported since the first quarter 
1996. Monitoring well MW-7 has not reported TPHg concentrations since the third 
quarter 2000 and MW-8 has not reported a concentration of TPHg since the third 
quarter 1997. Concentrations of TPHg in VW-4 have decreased two orders of 
magnitude below the historical high and were reported at 110 •g/L in March of 2010, 
and were reported below the laboratory reporting limit in August 2010.

3.2.2 Benzene

Historically benzene has been reported at concentrations greater than laboratory 
detection limits in all site related monitoring wells with the exception of MW-2, MW-6, 
and VW-3. The highest concentrations were reported in VW-4 (2,500 •g/L; May 1996) 
and MW-5 (2,100 •g/L; May 1995), which are located west of the former USTs. 
Benzene has not been detected in MW-5 since the second quarter 2006 and has 
decreased three orders of magnitude in VW-4 to its current concentration of <0.50 •g/L
which is below laboratory reporting limits and below the ESL of 1.0 •g/L , Table F of 
Revised May 2008 Screening for Environmental Concerns at Sites with Contaminated 
Soil and Groundwater.
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MW-1 was abandoned in 1996 and reported a concentration of 570 •g/L during its last 
sampling. Concentrations of benzene have not been detected in MW-3 since the fourth 
quarter 1995. Benzene has not been detected in MW-4 since the first quarter 1996 and 
has not been detected in MW-7 since the third quarter 1997. MW-8 has not reported 
concentrations of benzene in samples since the second quarter 1997. Benzene 
concentrations have not been reported in VW-1 since the second quarter 2006.

3.2.3 MTBE

Concentrations of MTBE have consistently been detected above the laboratory 
reporting limits in groundwater samples collected from all wells with the exception of 
MW-2 and MW-6. The highest concentrations were reported in VW-4 (43,000 •g/L; 
May 1996) and MW-1 (25,000 •g/L; November 1995). Concentrations of MTBE in VW-
4 have decreased four orders of magnitude to the current concentrations reported at 
9.7 •g/L, which is below the ESLs of 5.0 •g/L MW-1 was abandoned in 1996 and 
reported a concentration of MTBE at 25,000 •g/L at that time.

Concentrations of MTBE in MW-3 were 5.8 •g/L during the last sampling event (August 
2010) generally they have been below the ESLs of 5.0. Concentrations of MTBE in 
MW-4 have decreased four orders of magnitude from its historical high in October 1998
and have not been reported above laboratory detection limits since the fourth quarter 
2002. Concentrations of MTBE in MW-5 have decreased four orders of magnitude from 
its historical high in September 1995 to its current concentrations reported at 3.7 •g/L.

Concentrations of MTBE have not been reported in MW-7 since the third quarter 2000 
and have not been reported above laboratory detection limits in MW-8 since the third 
quarter 1998. Concentrations of MTBE in VW-1 have decreased three orders of 
magnitude from its historical high in February 1996 to its current concentrations 
reported at 0.6 •g/L, which is below the ESLs of 5.0 •g/L. MTBE concentrations have 
not been reported in VW-3 since the third quarter 2002.

3.3 Separate-Phase Hydrocarbon Status

Separate-phase hydrocarbon (SPH) has not been reported at the site in either soil or 
groundwater. Sheen has not been reported at the site in any groundwater sample.
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3.4 Hydraulic Gradient Trends

Groundwater is typically encountered during drilling events from 7.5 feet bgs (B-6/MW-
3; June 1994) to 20.5 feet bgs (MW-6; June 1995). The DTW in monitoring wells has 
ranged from 5.04 feet below top of casing (btoc) (VW-1; January 2002) to 17.84 feet 
btoc (MW-6; June 1999). Historically the groundwater gradient has ranged from 0.04
feet/foot to 0.1 feet/foot. The groundwater flow direction has been predominantly to the 
west/southwest.

Historical groundwater analytical results from monitoring events are presented in Table 
2 and concentrations of TPHg and MTBE from the four most recent groundwater 
monitoring events are illustrated on Figures 9 through 16. Additionally, concentration 
trends for TPHg, benzene and MTBE in wells MW-5 and VW-4 are provided in Charts 
1 and 2 included in Appendix D.

Historical groundwater flow directions and gradients are provided in Table 4 and 
shown on Figure 17. A potentiometric surface map of groundwater elevations in 
August 2010 is provided on Figure 18.

4. Beneficial Uses

4.1 San Francisco Bay RWQCB Basin Plan

Existing and potential beneficial uses for groundwater are presented in the Region 2 
Water Board San Francisco Bay Basin (Region 2) Water Quality Control Plan (Basin 
Plan) dated January 18, 2007. According to the Basin Plan (Water Board 2007) the site 
is situated in the East Bay Plain groundwater sub-basin (basin number 2-9.04). Water 
supply uses including municipal, industrial process, industrial service and agricultural 
are identified in the Basin Plan as existing beneficial uses, based on best available 
information. The nearest surface-water body is the San Leandro Reservoir, located
approximately 2.7 miles to the northeast of the site.

4.2 Sensitive Receptor Survey

To address the potentially complete exposure pathways (groundwater, soil and soil 
vapor), BAI conducted a sensitive receptor survey (SRS) in August 2009. The objective 
of the SRS was to identify potential downgradient and aboveground risk receptors 
within a quarter mile (1,320 feet) of the site. Potential risk receptors included water-
producing wells, schools, hospitals, surface-water bodies, and aquatic environments. 
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Additionally the Alameda County Public Works Agency (ACPWA) was contacted for a 
survey of all subsurface wells within a quarter mile of the site.

In their Onsite Tier 2 Risk-Based Corrective Action Evaluation, dated June 3, 1996, 
EMCON concluded that the results of their evaluation indicated no acceptable levels of 
risk being exceeded at the Site. EMCON further concluded that the Site qualified as a 
low-risk case, as defined by the Regional Water Quality Control Board’s (RWQCB) 
January 1996 Supplemental Instructions.

The nearest natural drainage is Arroyo Viejo, located approximately 1 mile southwest 
of the Site. Arroyo Viejo flows generally northeast to southwest at its closest proximity 
to the Site. The closest body of surface water is a small pond named Lake Aliso 
located on the Mills College campus approximately 1,500 feet northwest (cross 
gradient) of the Site.

No K-12 schools are known to be located within one quarter mile of the Site, although 
Mills College is located to the west/northwest of the Site across Seminary Avenue. No 
hospitals are known to be located within a quarter mile of the Site.

ARCADIS used the Revised May 2008 Screening for Environmental Concerns at Sites 
with Contaminated Soil and Groundwater (Water Board 2008) to obtain current ESLs 
and assess potential human health risks associated with current site conditions. The 
ESLs were developed using USEPA and California’s Department of Toxic Substances 
Control (DTSC) human health risk assessment methodologies. Under most 
circumstances, the presence of a chemical in soil or groundwater at concentrations 
below the corresponding ESL can be assumed to not pose a significant threat to 
human health or the environment. 

To evaluate the potential long-term fate of COCs associated with the site, the most 
recent and the maximum concentrations of contaminants detected in soil and 
groundwater have been compared to the appropriate ESLs. The use of 
commercial/industrial screening levels is based on the assumption that land use at the 
site will remain unchanged. 

Soil ESLs were obtained from Table K-2 – Direct Contact to a Commercial/Industrial 
Receptor (Water Board 2008). The ESLs are presented in Table 5. The most recent 
soil data (1996) from the vadose zone (grade to 10 feet bgs) indicates that COCs were 
not detected above laboratory reporting limits. The maximum detected concentrations 
from 1996 (120 mg/kg of TPHg) were collected at 12 feet bgs). A commercial worker 
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would likely not have contact with soil located at 10 feet bgs or greater. Therefore, 
contact with on-site soil does not pose as a health risk to a commercial worker.

Groundwater ESLs were obtained from Table E-1 – Groundwater Screening Levels for 
Evaluation of Potential Vapor Intrusion Concerns (Water Board 2008). The inhalation of 
vapors migrating from the subsurface to indoor air and potential ingestion of 
groundwater are the only identified complete potential exposure pathways. Soil vapor 
samples have not been collected at the site. A station building is currently present at 
the site and the entire site is paved, with no exposed soil present at the ground surface. 
Current concentrations show that all COCs are  below their applicable ESLs with the 
exception of TPHg (Table 5). Therefore the exposure potential from groundwater 
through inhalation of volatile organics in indoor air and particulate emissions through 
outdoor ambient air is considered an insignificant pathway. Figure 19 illustrates the 
potential sources of exposure and the status of the corresponding pathways.

An ESL for TPHg in groundwater, considering the vapor intrusion pathway, is currently 
not available. The DTSC rescinded its total petroleum hydrocarbon risk assessment 
guidance document in April 2010. TPHg was reported at a relatively low concentration 
during the latest sampling event and should not be a vapor intrusion concern because 
the sample was collected approximately 35 feet from the nearest structure in the 
downgradient direction. Vapor intrusion potential was evaluated using groundwater 
BTEX data and found to be an insignificant pathway.

4.3 Preferential Pathway Evaluation

A Preferential Pathway study was requested by ACEH in their regulatory letter dated 
May 6, 2010. Preferential pathways were evaluated at the Site to assess potential 
migration of affected media. Preferential Pathways are evaluated based on available 
information collected in an underground utility survey as well as identifying wells within 
a quarter mile of the site was conducted (Appendix E).

4.3.1 Utility Survey

A utility survey was conducted to evaluate underground utilities located on or near the 
Site that could potentially act as preferential migration pathways. A dig alert was 
submitted to the Underground Service Alert of Northern California and Nevada in order 
to obtain a list of potential utilities at and around the site.  Contact was made with the 
various agencies to acquire plans, where possible, of subsurface utilities in the area of 
the Site. These agencies include: Comcast-Oakland for underground telephone line 
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plans, City of Oakland Construction Department for sanitary sewer and storm drain 
utilities, East Bay Municipal Utility District (EBMUD), Pacific Bell Hayward (AT&T) for 
underground telephone line plans, and Pacific Gas & Electric Company (PG&E) for 
underground electrical and natural gas pipelines.

After multiple attempts to contact each agency, EBMUD was the only agency that 
provided the requested information. However, based on a 1996 report by EMCON, 
historical location of utilities in the Site vicinity were determined (EMCON, 1996). The 
report of a utility locate survey conducted at the Site during the July 2010 activities 
provided photos of utility line mark outs (ULS, 2010). The approximate location of on-
site laterals was determined based on these photos (Appendix E). Figure 20 shows
approximate locations of utilities based on available information.

In the area of the Site, storm drain drop inlets are at street grade. An EBMUD 6-inch 
diameter steel pipe coated and lined with cement runs from Sunnymere Avenue to 
Seminary Avenue, and then west within Seminary Avenue. A storm drain inlet exists at 
the northwest corner of the Site, but the connection from the inlet to the main line was 
not located. A 20-inch steel pipe coated and lined with cement runs on Seminary 
Avenue towards Overdale Avenue, and runs behind the property south side towards 
Sunnymere Avenue. The water line on the Site is located to the west of the service 
island, but it is unclear where it connects to the main water line and where it enters the 
service station building on the Site. A gas line runs east/west on Sunnymere Avenue, 
and appears to connect to a north/south gas line west of the Site on Overdale Avenue.

An electrical line runs east/west along the northern boundary of the Site on Seminary 
Avenue, and turns north approximately 50 feet west of the westernmost Site boundary. 
At the corner of Seminary and Sunnymere Avenues, the line goes aboveground and 
becomes an overhead line. The electrical lateral enters the Site on the northwestern 
driveway and runs south to enter the building from the west. An additional electrical line 
runs from the building to the northwest corner of the Site to feed the electrical 
advertisement sign. This line also branches approximately halfway between the 
building and the sign and runs towards the southwest corner of the Site, to an unclear 
location. An unknown pipe was located for a length of about four feet running along this 
electrical line on the eastern boundary of the Site and north of the building.

Finally, an underground telephone line runs from the northwestern driveway to the 
building, parallel to the service island. It is unclear where the line connects. West of the 
block, the telephone lines are overhead lines on Overdale Avenue.



g:\projects\bp_arco\06002 oakland\closure\6002 closure- request11-30-10 .docx 15

Recommendation for 
Case Closure

Former Atlantic Richfield 
Company Station No. 6002

Although some of the onsite laterals may potentially intersect the plume horizontally, 
the lines are likely shallower than the groundwater level at the Site. The utilities are 
thus too shallow to act as a conduit for contamination. Additionally, based on the 
groundwater flow direction, the lines run crossgradient from the water, and are thus not 
a receptor or preferential pathway. 

4.3.2 Well Survey

A quarter mile radius well survey, California Department of Water Resources (DWR)
records was conducted. The Site is located in Township 2 South, Range 3 West 
Section 3, at the limit of Section 10. The records received from DWR (Appendix E) 
were supposed to include all available well records in these two sections.

The location of 46 of the 47 wells for which a log was provided by DWR was specified 
on their respective logs. One monitoring well location was not determined due to a lack 
of information on the log. There are seven wells within a quarter mile radius of the Site 
(Figure 21). Three wells are approximately 200 ft west of the Site (at the end of Pine 
Top Road), and four wells are located approximately 600 ft north of the Site (three 
wells at Leona Street and Mountain View Avenue and one well at Leona Street and 
Kuhnle Avenue). The three wells at Leona Street and Mountain View Avenue belong to 
Leona Sulfur Mines, are deeper than 35 ft (the second page of the log was not 
provided) and their use is unknown. The well at Leona Street and Kuhnle Avenue 
belongs to East Bay Municipal Utility District (EBMUD), is 65 ft deep, and is not a 
domestic, industrial, municipal, irrigation or test well. The use of the well, “Other,” is not 
specified on the log. The three wells at the end of Pine Top Road are Mills Corporation 
Yard’s monitoring wells, deeper than 20 ft (the second pages of the logs were not 
provided).

The groundwater flow direction is generally west/ southwest (see Figure 16). Leona 
Sulfur Mines, located on the hills north of the Site are an abandoned mining Site in 
remediation (SFWQCB, 2008; SFWQCB, 2010). Although the use of the wells is 
unknown, it is unlikely that the wells are used for domestic, industrial, municipal, or
irrigation purposes. Additionally, the wells are upgradient from the Site. The well at 
Leona Street and Kuhnle is also upgradient from the Site and located at greater 
elevation than the site, therefore it is unlikely to be affected by groundwater quality at 
the Seminary Avenue Site. The three monitoring wells at the end of Pine Road are 
approximately 500 west and cross-gradient of the Site. Therefore it is unlikely they 
have been impacted from the Site. 
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Results of the well survey do not indicate the likelihood that historic or active wells in 
the area are acting as preferential pathways for vertical migration of contamination from 
the Site.

4.4 Summary Factors Affecting Long-Term Fate of Contaminants

5. Remedial Activities

The potential source of hydrocarbons includes the former UST complex in the eastern 
portion of the Site, and portions of the product piping east of the southern dispenser 
island. The exact volume released from the UST complex and product piping are
unknown.

The removal of the original UST complex and associated piping in 1996 was 
conducted as a release intervention. During removal of the original UST complex, 
EMCON reported that the USTs appeared to be in good condition with no obvious 
holes or leaks. In addition, approximately 370 cubic yards of contaminated soil was 
excavated and removed at the time of the UST complex removal, as well as 11,500 
gallons of hydrocarbon-impacted ground water (EMCON, April 1996).

Numerous soil borings and monitoring wells have been installed to delineate and 
monitor the lateral and vertical extent of petroleum hydrocarbon impacts. Remediation 
through site upgrades, equipment removal and associated over-excavations, and 
natural attenuation have proven to be effective for substantially removing on-site 
contamination sources. It has been demonstrated by declining petroleum hydrocarbon 
concentration trends in site monitoring wells that natural attenuation is occurring and 
should continue to occur at the site

6. Remedial Effectiveness

Based upon the previous remedial activities detailed above, the impacts to soil and 
groundwater have been addressed and are evident by the low levels of soil impacts 
and decreasing concentration trends in groundwater. Downgradient groundwater 
samples from monitoring wells MW-7 and MW-8 have largely been below laboratory 
detection limits since their installation in December 1996 with the exception of a few 
anomalous detections in 1997 and 1999, respectively (Table 2/ Appendix D). The lack 
of concentrations seen in the down gradient wells indicates that any residual 
groundwater impacts are not migrating off site. The low level of soil contamination 
remaining on site does not appear to be impacting the groundwater.
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7. Conclusions

The site meets all published criteria and qualifies as low risk, as described in the 
Supplemental Instructions to State Water Board December 18, 1995 Interim Guidance 
of Required Cleanup at Low-Risk Fuel Sites (Water Board 1996). Therefore, ARCADIS 
requests approval for case closure and no further action at this site based on the 
following:  

• Sources of petroleum hydrocarbons at the site have been removed. The absence 
of high concentrations observed in soil samples suggests that secondary sources 
(residual hydrocarbons in soil) were identified and removed. 

• All the wells that contain TPHg concentrations (the current maximum concentration 
is 2,300 µg/L) in groundwater indicate decreasing concentration trends (Appendix 
D).  

• All the wells that contain MTBE concentrations in groundwater (the current 
maximum concentration is 6.3 µg/L) indicate a decreasing trend (Appendix D).

• Concentrations of BTEX are all below the reporting limits.

• Groundwater samples collected during the CPT investigation indicted low levels of
MTBE, TBA and 1,2-DCE. Grab groundwater samples generally indicate higher 
concentrations of analytes than samples collected from monitoring wells. The 
concentrations that were detected do not warrant the installation of a monitoring 
well on the western boundary of the site.

• Current site conditions suggest that TPHg is limited to the western site boundary in 
the vicinity of MW-5 (Figure 9).

• Current site conditions suggest that MTBE is limited to the central (VW-4) and 
south central (MW-3) areas of the site (Figure 9).The plume does not appear to be 
migrating, as evidenced by the results of groundwater samples collected in MW-7
and MW-8.

• The site has been adequately characterized. 
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• No sensitive receptors are likely to be impacted, including surface-water bodies, 
municipal wells and drinking water sources.

• The site presents no current or potential risk to human health or the environment.

• The preferential pathway study does not indicate that contaminants are likely to 
migrate off site via the reviewed pathways.

ARCADIS recommends that case closure be granted and that all groundwater 
monitoring wells associated with the site be destroyed. A Case Closure Summary is 
included in Appendix F.
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Location
Sample 
Depth 
(ft bgs)

Sample Date

B1 5 1/13/1994 <1.0 ppm -- -- <0.0050 ppm <0.0050 ppm <0.0050 ppm <0.0050 ppm -- -- -- -- -- -- -- --
B1 8.5 1/13/1994 3.8 ppm -- -- <0.0050 ppm <0.0050 ppm <0.0050 ppm <0.0050 ppm -- -- -- -- -- -- -- --

-- --
B2/MW-1 5.5 1/13/1994 3.8 ppm -- -- 0.031 ppm 0.022 ppm 0.013 ppm 0.06 ppm -- -- -- -- -- -- -- --
B2/MW-1 7.5 1/13/1994 7.2 ppm -- -- 0.03 ppm 0.042 ppm 0.027 ppm 0.16 ppm -- -- -- -- -- -- -- --
B2/MW-1 10.5 1/13/1994 420 ppm -- -- <0.0050 ppm <0.0050 ppm 5.5 ppm 14 ppm -- -- -- -- -- -- -- --
B2/MW-1 13.5 1/13/1994 <1.0 ppm -- -- <0.0050 ppm <0.0050 ppm <0.0050 ppm <0.0050 ppm -- -- -- -- -- -- -- --
B2/MW-1 18 1/13/1994 <1.0 ppm -- -- <0.0050 ppm <0.0050 ppm <0.0050 ppm <0.0050 ppm -- -- -- -- -- -- -- --
B2/MW-1 20.5 1/13/1994 <1.0 ppm -- -- <0.0050 ppm <0.0050 ppm <0.0050 ppm <0.0050 ppm -- -- -- -- -- -- -- --
B2/MW-1 23.5 1/13/1994 <1.0 ppm -- -- <0.0050 ppm <0.0050 ppm <0.0050 ppm <0.0050 ppm -- -- -- -- -- -- -- --
B2/MW-1 27 1/13/1994 <1.0 ppm -- -- <0.0050 ppm <0.0050 ppm <0.0050 ppm <0.0050 ppm -- -- -- -- -- -- -- --
B2/MW-1 32.5 1/13/1994 <1.0 ppm -- -- <0.0050 ppm <0.0050 ppm <0.0050 ppm <0.0050 ppm -- -- -- -- -- -- -- --
B2/MW-1 36 1/13/1994 <1.0 ppm -- -- <0.0050 ppm <0.0050 ppm <0.0050 ppm <0.0050 ppm -- -- -- -- -- -- -- --

-- --
B3/VW-2 5 1/13/1994 <1.0 ppm -- -- <0.0050 ppm <0.0050 ppm <0.0050 ppm <0.0050 ppm -- -- -- -- -- -- -- --
B3/VW-2 10 1/13/1994 <1.0 ppm -- -- 0.014 ppm 0.013 ppm 0.006 ppm 0.026 ppm -- -- -- -- -- -- -- --
B3/VW-2 14.5 1/13/1994 <1.0 ppm -- -- <0.0050 ppm <0.0050 ppm <0.0050 ppm <0.0050 ppm -- -- -- -- -- -- -- --

B4/VW-1 5 1/13/1994 <1.0 ppm -- -- <0.0050 ppm <0.0050 ppm <0.0050 ppm <0.0050 ppm -- -- -- -- -- -- -- --
B4/VW-1 10 1/13/1994 3.9 ppm -- -- 0.014 ppm <0.0050 ppm <0.0050 ppm 0.041 ppm -- -- -- -- -- -- -- --
B4/VW-1 15.5 1/13/1994 <1.0 ppm -- -- <0.0050 ppm <0.0050 ppm <0.0050 ppm <0.0050 ppm -- -- -- -- -- -- -- --

B5/MW-2 5.5 6/29/1994 <1.0 ppm -- -- <0.0050 ppm <0.0050 ppm <0.0050 ppm <0.0050 ppm -- -- -- -- -- -- -- --
B5/MW-2 7.5 6/29/1994 <1.0 ppm -- -- <0.0050 ppm <0.0050 ppm <0.0050 ppm <0.0050 ppm -- -- -- -- -- -- -- --
B5/MW-2 21 6/29/1994 <1.0 ppm -- -- <0.0050 ppm <0.0050 ppm <0.0050 ppm <0.0050 ppm -- -- -- -- -- -- -- --

B6/MW-3 5.5 6/29/1994 <1.0 ppm -- -- <0.0050 ppm <0.0050 ppm <0.0050 ppm <0.0050 ppm -- -- -- -- -- -- -- --
B6/MW-3 7 6/29/1994 <1.0 ppm -- -- <0.0050 ppm <0.0050 ppm <0.0050 ppm <0.0050 ppm -- -- -- -- -- -- -- --
B6/MW-3 24.5 6/29/1994 <1.0 ppm -- -- <0.0050 ppm <0.0050 ppm <0.0050 ppm <0.0050 ppm -- -- -- -- -- -- -- --

B7/MW-4 5.5 6/29/1994 <1.0 ppm -- -- <0.0050 ppm <0.0050 ppm <0.0050 ppm <0.0050 ppm -- -- -- -- -- -- -- --
B7/MW-4 8.5 6/29/1994 <1.0 ppm -- -- <0.0050 ppm <0.0050 ppm <0.0050 ppm <0.0050 ppm -- -- -- -- -- -- -- --
B7/MW-4 10 6/29/1994 <1.0 ppm -- -- <0.0050 ppm <0.0050 ppm <0.0050 ppm <0.0050 ppm -- -- -- -- -- -- -- --
B7/MW-4 24 6/29/1994 <1.0 ppm -- -- <0.0050 ppm <0.0050 ppm <0.0050 ppm <0.0050 ppm -- -- -- -- -- -- -- --

B8/MW-5 5.5 6/29/1994 <1.0 ppm -- -- <0.0050 ppm <0.0050 ppm <0.0050 ppm <0.0050 ppm -- -- -- -- -- -- -- --
B8/MW-5 10.5 6/29/1994 1500 ppm -- -- <0.0050 ppm 2.4 ppm 17 ppm 43 ppm -- -- -- -- -- -- -- --
B8/MW-5 24.5 6/29/1994 <1.0 ppm -- -- <0.0050 ppm <0.0050 ppm 0.007 ppm 0.013 ppm -- -- -- -- -- -- -- --

SB-1 5 6/25/1995 <1.0 ppm -- -- 0.007 ppm <0.0050 ppm 0.028 ppm 0.047 ppm -- -- -- -- -- -- -- --
SB-1 9 6/25/1995 2 ppm -- -- 0.008 ppm <0.0050 ppm 0.034 ppm 0.14 ppm -- -- -- -- -- -- -- --
SB-1 11 6/25/1995 730 ppm -- -- <0.5 ppm 2.6 ppm 4.3 ppm 18 ppm -- -- -- -- -- -- -- --
SB-1 12.5 6/25/1995 <1.0 ppm -- -- <0.0050 ppm <0.0050 ppm <0.0050 ppm <0.0050 ppm -- -- -- -- -- -- -- --

SB-2 5 6/25/1995 2 ppm -- -- 0.066 ppm 0.028 ppm 0.018 ppm 0.14 ppm -- -- -- -- -- -- -- --
SB-2 9.5 6/25/1995 260 ppm -- -- <0.5 ppm 4.4 ppm 10 ppm 49 ppm -- -- -- -- -- -- -- --
SB-2 15.5 6/25/1995 <1.0 ppm -- -- <0.0050 ppm <0.0050 ppm <0.0050 ppm <0.0050 ppm -- -- -- -- -- -- -- --

SB-3 6 6/25/1995 <1.0 ppm -- -- <0.0050 ppm <0.0050 ppm <0.0050 ppm <0.0050 ppm -- -- -- -- -- -- -- --
SB-3 11 6/25/1995 <1.0 ppm -- -- <0.0050 ppm <0.0050 ppm <0.0050 ppm <0.0050 ppm -- -- -- -- -- -- -- --

Table 1: Historical Soil Results

Local Case #RO163
6235 Seminary Avenue, Oakland, CA

BenzeneTPHdTPHg XyleneEthylbenzene Total 
Hydrocarbons

Total 
O & GMTBE

Commercial ESLs (mg/Kg)1 450 450 0.27

Former BP Service Station No. 6002

5.0

Toluene Lead

210 65 -- -- --100
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Table 1: Historical Soil Results

Local Case #RO163
6235 Seminary Avenue, Oakland, CA

BenzeneTPHdTPHg XyleneEthylbenzene Total 
Hydrocarbons

Total 
O & GMTBE

Former BP Service Station No. 6002

Toluene Lead

SB-3 21 6/25/1995 <1.0 ppm -- -- <0.0050 ppm <0.0050 ppm <0.0050 ppm <0.0050 ppm -- -- -- -- -- -- -- --

SB-4 6 6/25/1995 <1.0 ppm -- -- <0.0050 ppm <0.0050 ppm <0.0050 ppm <0.0050 ppm -- -- -- -- -- -- -- --
SB-4 11 6/25/1995 10 ppm -- -- <0.0050 ppm <0.0050 ppm <0.0050 ppm <0.0050 ppm -- -- -- -- -- -- -- --
SB-4 21.5 6/25/1995 <1.0 ppm -- -- <0.0050 ppm <0.0050 ppm <0.0050 ppm <0.0050 ppm -- -- -- -- -- -- -- --
T1-W 12 3/6/1996 4.5 ppm -- -- 0.13 ppm 0.021 ppm 0.083 ppm 0.11 ppm -- -- -- -- -- -- -- --

T1-W-C 14 3/6/1996 1.4 ppm -- -- 0.035 ppm 0.02 ppm 0.018 ppm 0.037 ppm -- -- -- -- -- -- -- --
T1-E 12 3/6/1996 6 ppm -- -- 0.055 ppm <0.005 ppm 0.044 ppm 0.15 ppm -- -- -- -- -- -- -- --
T1-N 12 3/6/1996 3.7 ppm -- -- 0.0058 ppm <0.005 ppm 0.036 ppm 0.2 ppm -- -- -- -- -- -- -- --
T2-W 12 3/6/1996 <1.0 ppm -- -- <0.005 ppm <0.005 ppm 0.0052 ppm 0.0074 ppm -- -- -- -- -- -- -- --
T2-E 12 3/6/1996 1.2 ppm -- -- 0.087 ppm 0.073 ppm 0.024 ppm 0.13 ppm -- -- -- -- -- -- -- --
T3-W 12 3/6/1996 <1.0 ppm -- -- <0.005 ppm <0.005 ppm <0.005 ppm <0.005 ppm -- -- -- -- -- -- -- --
T3-E 12 3/6/1996 <1.0 ppm -- -- <0.005 ppm <0.005 ppm <0.005 ppm <0.005 ppm -- -- -- -- -- -- -- --
T4-S 12 3/6/1996 1.4 ppm -- -- 0.031 ppm 0.15 ppm 0.022 ppm 0.24 ppm -- -- -- -- -- -- -- --
T4-W 12 3/6/1996 120 ppm -- -- 0.14 ppm 1.8 ppm 0.7 ppm 501 ppm -- -- -- -- -- -- -- --

T4-W-C 14 3/6/1996 1.5 ppm -- -- 0.03 ppm <0.005 ppm 0.0086 ppm 0.097 ppm -- -- -- -- -- -- -- --
PL-1 5 3/6/1996 <1.0 ppm -- -- <0.005 ppm <0.005 ppm <0.005 ppm <0.005 ppm -- -- -- -- -- -- -- --
PL-2 5 3/6/1996 <1.0 ppm -- -- <0.005 ppm 0.012 ppm <0.005 ppm 0.048 ppm -- -- -- -- -- -- -- --
PL-3 5 3/6/1996 130 ppm -- -- <0.1 ppm <0.1 ppm 0.21 ppm <0.1 ppm -- -- -- -- -- -- -- --
PL-4 5 3/6/1996 <1.0 ppm -- -- <0.005 ppm <0.005 ppm <0.005 ppm <0.005 ppm -- -- -- -- -- -- -- --
PL-5 5 3/8/1996 <1.0 ppm -- -- 0.0058 ppm <0.005 ppm <0.005 ppm 0.0065 ppm -- -- -- -- -- -- -- --
PL-6 5 3/8/1996 <1.0 ppm -- -- <0.005 ppm <0.005 ppm <0.005 ppm <0.005 ppm -- -- -- -- -- -- -- --
PL-7 5 3/8/1996 1.4 ppm -- -- 0.061 ppm <0.005 ppm 0.012 ppm 0.034 ppm -- -- -- -- -- -- -- --
PL-8 5 3/8/1996 2.2 ppm -- -- 0.11 ppm 0.057 ppm 0.012 ppm 0.07 ppm -- -- -- -- -- -- -- --
PL-9 5 3/8/1996 <1.0 ppm -- -- <0.005 ppm <0.005 ppm <0.005 ppm <0.005 ppm -- -- -- -- -- -- -- --
PL-10 7 3/11/1996 2.3 ppm -- -- 0.082 ppm 0.027 ppm 0.06 ppm 0.035 ppm -- -- -- -- -- -- -- --
PL-11 5 3/11/1996 <1.0 ppm -- -- 0.011 ppm <0.005 ppm <0.005 ppm <0.005 ppm -- -- -- -- -- -- -- --
MW-7 3 8/6/1996 <1.0 ppm -- -- <0.0050 ppm <0.0050 ppm <0.0050 ppm <0.0050 ppm -- -- -- -- -- -- -- --
MW-7 5 8/6/1996 <1.0 ppm -- -- <0.0050 ppm <0.0050 ppm <0.0050 ppm <0.0050 ppm -- -- -- -- -- -- -- --
MW-7 8 8/6/1996 <1.0 ppm -- -- <0.0050 ppm <0.0050 ppm <0.0050 ppm <0.0050 ppm -- -- -- -- -- -- -- --
MW-7 12.5 8/6/1996 <1.0 ppm -- -- <0.0050 ppm <0.0050 ppm <0.0050 ppm <0.0050 ppm -- -- -- -- -- -- -- --

MW-8 5 7/15/1996 <1.0 ppm -- -- <0.0050 ppm <0.0050 ppm <0.0050 ppm <0.0050 ppm -- -- -- -- -- -- -- --

Notes:
ft bgs = feet below ground surface
TPHg = Total Petroleum Hydrocarbons as Gasoline
TPHd = Total Petroleum Hydrocarbons as Diesel
mg/kg = milligrams per kilogram
mg/L = milligrams per liter
ppm = parts per million
MTBE = Methyl tert-butyl ether
- = not analyzed
< = analyte not detected, result is less than value provided
VW-3, and VW-4 not sampled for soil
1 = Soil ESLs values are listed from Table K-2
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AS-1 6/29/1995 -- -- 9.20 -- -- <50 1.6 <0.5 0.9 0.9 -- --- ---
MW-1 3/15/1995 -- 247.06 7.37 239.69 13,000 1,200 44 770 1,100 -- --- ---
MW-1 5/30/1995 -- 247.06 8.48 -- 238.58 19,000 1,600 30 890 1,400 -- --- ---
MW-1 9/1/1995 -- 247.06 9.47 -- 237.59 14,000 1,300 28 480 780 24,000 --- ---
MW-1 11/13/1995 -- 247.06 8.78 -- 238.28 11,000 570 17 260 410 25,000 --- ---
MW-1 2/23/1996 -- 247.06 -- -- -- -- -- -- -- -- -- --- ---
MW-2 3/15/1995 -- 249.3 8.25 -- 241.05 <50 <0.5 <0.5 <0.5 <0.5 -- --- ---
MW-2 5/30/1995 -- 249.3 9.93 -- 239.37 <50 <0.5 <0.5 <0.5 <0.5 -- --- ---
MW-2 9/1/1995 -- 249.3 10.69 -- 238.61 <50 <0.5 <0.5 <0.5 <0.5 <3 --- ---
MW-2 11/13/1995 -- 249.3 10.32 -- 238.98 <50 <0.5 <0.5 <0.5 <0.5 -- --- ---
MW-2 2/23/1996 -- 249.3 -- -- -- -- -- -- -- -- -- --- ---
MW-3 3/15/1995 -- 248.35 6.76 -- 241.59 <50 <0.5 <0.5 <0.5 <0.5 -- --- ---
MW-3 5/30/1995 -- 248.35 7.81 -- 240.54 <50 <0.5 <0.5 <0.5 <0.5 -- --- ---
MW-3 9/1/1995 -- 248.35 8.65 -- 239.7 <50 <0.5 <0.5 <0.5 <0.5 <3 --- ---
MW-3 11/13/1995 -- 248.35 8.25 -- 240.1 120 45 0.7 <0.5 6.2 -- --- ---
MW-3 2/23/1996 -- 248.35 6.64 -- 241.71 <50 <0.5 <0.5 0.6 1.9 <3 --- ---
MW-3 5/10/1996 -- 248.35 7.95 -- 240.4 -- -- -- -- -- -- --- ---
MW-3 8/9/1996 -- 248.35 8.06 -- 240.29 -- -- -- -- -- -- --- ---
MW-3 11/8/1996 -- 248.35 -- -- -- -- -- -- -- -- -- --- ---
MW-3 3/21/1997 -- 248.35 8.21 -- 240.14 <50 <0.5 <0.5 <0.5 <0.5 <3 --- ---
MW-3 5/27/1997 -- 248.35 8.25 -- 240.1 -- -- -- -- -- -- --- ---
MW-3 8/5/1997 -- 248.35 8.29 -- 240.06 -- -- -- -- -- -- --- ---
MW-3 10/29/1997 -- 248.35 8.58 -- 239.77 <50 <0.5 <0.5 <0.5 <0.5 <3 --- ---
MW-3 2/25/1998 -- 248.35 7.69 -- 240.66 <50 <0.5 <0.5 <0.5 <0.5 <3 --- ---
MW-3 5/12/1998 -- 248.35 8.20 -- 240.15 -- -- -- -- -- -- --- ---
MW-3 7/28/1998 -- 248.35 8.55 -- 239.8 -- -- -- -- -- -- --- ---
MW-3 10/27/1998 -- 248.35 8.30 -- 240.05 -- -- -- -- -- -- --- ---
MW-3 2/8/1999 -- 248.35 7.90 -- 240.45 <50 <0.5 <0.5 <0.5 <0.5 <3 --- ---
MW-3 6/1/1999 -- 248.35 8.40 -- 239.95 -- -- -- -- -- -- --- ---
MW-3 8/25/1999 -- 248.35 8.49 -- 239.86 -- -- -- -- -- -- --- ---
MW-3 10/29/1999 -- 248.35 8.52 -- 239.83 -- -- -- -- -- -- --- ---
MW-3 2/16/2000 NP 248.35 8.03 -- 240.32 <50 <0.5 0.8 <0.5 <1 <3 --- ---
MW-3 6/23/2000 -- 248.35 7.55 -- 240.8 -- -- -- -- -- -- --- ---
MW-3 8/17/2000 -- 248.35 8.65 -- 239.7 -- -- -- -- -- -- --- ---
MW-3 11/10/2000 -- 248.35 7.19 -- 241.16 -- -- -- -- -- -- --- ---
MW-3 2/12/2001 NP 248.35 8.60 -- 239.75 <50 <0.50 <0.50 <0.50 <0.50 <2.5 --- ---
MW-3 4/13/2001 -- 248.35 6.13 -- 242.22 -- -- -- -- -- -- --- ---
MW-3 7/18/2001 -- 248.35 6.47 -- 241.88 -- -- -- -- -- -- --- ---
MW-3 10/1/2001 -- 248.35 6.99 -- 241.36 -- -- -- -- -- -- --- ---
MW-3 1/14/2002 NP 248.35 5.47 -- 242.88 <50 <0.50 <0.50 <0.50 <0.50 <5.0 --- ---
MW-3 4/3/2002 -- 248.35 6.95 -- 241.4 -- -- -- -- -- -- --- ---
MW-3 8/8/2002 -- 248.35 8.78 -- 239.57 -- -- -- -- -- -- --- ---
MW-3 11/27/2002 -- 248.35 8.52 -- 239.83 -- -- -- -- -- -- --- ---
MW-3 2/10/2003 NP 248.35 8.40 -- 239.95 <50 <0.50 <0.50 <0.50 <0.50 <0.50 <20 ---
MW-3 6/3/2003 -- 248.35 8.40 -- 239.95 -- -- -- -- -- -- --- ---
MW-3 8/14/2003 -- 248.35 8.60 -- 239.75 -- -- -- -- -- -- --- ---
MW-3 11/13/2003 -- 248.35 8.41 -- 239.94 -- -- -- -- -- -- --- ---
MW-3 02/13/2004 -- 253.88 8.40 -- 245.48 -- -- -- -- -- -- --- ---
MW-3 05/05/2004 -- 253.88 8.28 -- 245.6 -- -- -- -- -- -- --- ---
MW-3 08/30/2004 NP 253.88 10.32 -- 243.56 <50 <0.50 <0.50 <0.50 <0.50 0.72 <20 ---
MW-3 11/08/2004 -- 253.88 8.12 -- 245.76 -- -- -- -- -- -- --- ---
MW-3 02/07/2005 -- 253.88 8.20 -- 245.68 -- -- -- -- -- -- --- ---
MW-3 05/09/2005 -- 253.88 8.23 -- 245.65 -- -- -- -- -- -- --- ---
MW-3 08/11/2005 NP 253.88 8.72 -- 245.16 <50 <0.50 <0.50 <0.50 <0.50 0.73 <20 ---
MW-3 12/02/2005 -- 253.88 8.15 -- 245.73 -- -- -- -- -- -- --- ---
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MW-3 02/15/2006 -- 253.88 8.23 -- 245.65 -- -- -- -- -- -- --- ---
MW-3 5/19/2006 -- 253.88 8.38 -- 245.5 -- -- -- -- -- -- --- ---
MW-3 8/25/2006 P 253.88 8.59 -- 245.29 <50 <0.50 <0.50 <0.50 <0.50 <0.50 <20 ---
MW-3 11/2/2006 -- 253.88 8.65 -- 245.23 -- -- -- -- -- -- --- ---
MW-3 2/6/2007 -- 253.88 8.38 -- 245.5 -- -- -- -- -- -- --- ---
MW-3 5/9/2007 -- 253.88 8.42 -- 245.46 -- -- -- -- -- -- --- ---
MW-3 8/8/2007 NP 253.88 8.67 -- 245.21 <50 <0.50 <0.50 <0.50 <0.50 <0.50 <20 ---
MW-3 11/14/2007 -- 253.88 8.48 -- 245.4 -- -- -- -- -- -- --- ---
MW-3 2/28/2008 -- 253.88 8.28 -- 245.6 -- -- -- -- -- -- --- ---
MW-3 5/23/2008 -- 253.88 8.42 -- 245.46 -- -- -- -- -- -- --- ---
MW-3 8/21/2008 NP 253.88 8.52 -- 245.36 <50 <0.50 <0.50 <0.50 <0.50 0.81 <10 ---
MW-3 11/13/2008 -- 253.88 8.52 -- 245.36 -- -- -- -- -- -- --- ---
MW-3 2/23/2009 -- 253.88 7.92 -- 245.96 -- -- -- -- -- -- --- ---
MW-3 5/14/2009 -- 253.88 8.37 -- 245.51 -- -- -- -- -- -- --- ---
MW-3 9/23/2009 NP 253.88 8.52 -- 245.36 <50 <0.50 <0.50 <0.50 <0.50 6.3 <10 ---
MW-3 3/4/2010 -- 253.88 8.22 -- 245.66 -- -- -- -- -- -- --- ---
MW-3 8/19/2010 -- 253.88 8.62 -- 245.26 <50 <0.50 <0.50 <0.50 <0.50 5.8 <4.0 ---
MW-4 3/15/1995 -- 242.91 9.37 -- 233.54 <50 <0.5 <0.5 <0.5 <0.5 -- --- ---
MW-4 5/30/1995 -- 242.91 11.47 -- 231.44 <50 <0.5 <0.5 <0.5 <0.5 -- --- ---
MW-4 9/1/1995 -- 242.91 12.28 -- 230.63 78 <0.5 0.7 <0.5 <0.5 <3 --- ---
MW-4 11/13/1995 -- 242.91 11.75 -- 231.16 <50 <0.5 <0.5 <0.5 <0.5 -- --- ---
MW-4 2/23/1996 -- 242.91 8.51 -- 234.4 59 1.2 7.4 1.6 9.3 3 --- ---
MW-4 5/10/1996 -- 242.91 11.35 -- 231.56 <50 <0.5 <0.5 <0.5 <0.5 <3 --- ---
MW-4 8/9/1996 -- 242.91 9.70 -- 233.21 <50 <0.5 <0.5 <0.5 <0.5 <3 --- ---
MW-4 11/8/1996 -- 242.91 11.79 -- 231.12 <50 <0.5 <0.5 <0.5 <0.5 <3 --- ---
MW-4 3/21/1997 -- 242.91 10.94 -- 231.97 <50 <0.5 <0.5 <0.5 <0.5 81 --- ---
MW-4 5/27/1997 -- 242.91 11.51 -- 231.4 <50 <0.5 <0.5 <0.5 <0.5 <3 --- ---
MW-4 8/5/1997 -- 242.91 11.90 -- 231.01 <50 <0.5 <0.5 <0.5 <0.5 <3 --- ---
MW-4 10/29/1997 -- 242.91 12.00 -- 230.91 <50 <0.5 <0.5 <0.5 <0.5 <3 --- ---
MW-4 2/25/1998 -- 242.91 8.34 -- 234.57 <50 <0.5 0.9 <0.5 0.9 4 --- ---
MW-4 5/12/1998 -- 242.91 10.93 -- 231.98 <50 <0.5 <0.5 <0.5 <0.5 <3 --- ---
MW-4 7/28/1998 -- 242.91 12.08 -- 230.83 <50 <0.5 <0.5 <0.5 <0.5 <3 --- ---
MW-4 10/27/1998 -- 242.91 11.40 -- 231.51 <5,000 <50 <50 160 64 6,400 --- ---
MW-4 2/8/1999 -- 242.91 8.40 -- 234.51 <50 <0.5 <0.5 <0.5 <0.5 <3 --- ---
MW-4 6/1/1999 NP 242.91 11.93 -- 230.98 <50 <0.5 <0.5 <0.5 <0.5 <3 --- ---
MW-4 8/25/1999 NP 242.91 12.21 -- 230.7 <50 <0.5 <0.5 <0.5 <0.5 <3 --- ---
MW-4 10/29/1999 NP 242.91 12.37 -- 230.54 <50 <0.5 <0.5 <0.5 <1 <3 --- ---
MW-4 2/16/2000 NP 242.91 7.45 -- 235.46 <50 <0.5 <0.5 <0.5 <1 <3 --- ---
MW-4 6/23/2000 NP 242.91 12.31 -- 230.6 <50 <0.50 <0.50 <0.50 <0.50 <2.50 --- ---
MW-4 8/17/2000 -- 242.91 -- -- -- <50 <0.50 <0.50 <0.50 <0.50 <2.50 --- ---
MW-4 8/17/2000 NP 242.91 11.92 -- 230.99 <50 <0.50 <0.50 <0.50 <0.50 <2.50 --- ---
MW-4 11/10/2000 NP 242.91 10.80 -- 232.11 <50 <0.50 <0.50 <0.50 <0.50 <2.50 --- ---
MW-4 2/12/2001 NP 242.91 11.65 -- 231.26 <50 <0.50 <0.50 <0.50 <0.50 <2.50 --- ---
MW-4 4/13/2001 -- 242.91 -- -- -- <50 <0.50 <0.50 <0.50 <0.50 <2.50 --- ---
MW-4 4/13/2001 NP 242.91 8.17 -- 234.74 <50 <0.50 <0.50 <0.50 <0.50 <2.50 --- ---
MW-4 7/18/2001 NP 242.91 8.51 -- 234.4 <50 <0.50 <0.50 <0.50 <0.50 <2.5 --- ---
MW-4 10/1/2001 NP 242.91 8.71 -- 234.2 <50 <0.50 <0.50 <0.50 <0.50 <2.5 --- ---
MW-4 1/14/2002 NP 242.91 7.13 -- 235.78 <50 <0.50 <0.50 <0.50 <0.50 <5.0 --- ---
MW-4 1/14/2002 -- 242.91 -- -- -- <50 <0.50 <0.50 <0.50 <0.50 <5.0 --- ---
MW-4 4/3/2002 NP 242.91 10.10 -- 232.81 <50 <0.50 <0.50 <0.50 <0.50 <2.5 --- ---
MW-4 8/8/2002 NP 242.91 12.64 -- 230.27 <50 <0.50 <0.50 <0.50 <0.50 <2.5 --- ---
MW-4 11/27/2002 NP 242.91 12.01 -- 230.9 <50 <0.50 <0.50 <0.50 <0.50 4.7 --- ---
MW-4 2/10/2003 NP 242.91 11.22 -- 231.69 <50 <0.50 <0.50 <0.50 <0.50 <0.50 <20 ---
MW-4 6/3/2003 -- 242.91 11.54 -- 231.37 <50 <0.50 <0.50 <0.50 <0.50 <0.50 <20 ---
MW-4 8/14/2003 -- 242.91 12.41 -- 230.5 <50 <0.50 <0.50 <0.50 <0.50 <0.50 <20 ---
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MW-4 11/13/2003 -- 242.91 11.64 -- 231.27 -- -- -- -- -- -- --- ---
MW-4 02/13/2004 -- 248.62 10.28 -- 238.34 -- -- -- -- -- -- --- ---
MW-4 05/05/2004 -- 248.62 12.04 -- 236.58 -- -- -- -- -- -- --- ---
MW-4 08/30/2004 NP 248.62 12.98 -- 235.64 <50 <0.50 <0.50 <0.50 <0.50 <0.50 <20 ---
MW-4 11/08/2004 -- 248.62 11.29 -- 237.33 -- -- -- -- -- -- --- ---
MW-4 02/07/2005 -- 248.62 10.03 -- 238.59 -- -- -- -- -- -- --- ---
MW-4 05/09/2005 -- 248.62 10.65 -- 237.97 -- -- -- -- -- -- --- ---
MW-4 08/11/2005 NP 248.62 12.68 -- 235.94 <50 <0.50 <0.50 <0.50 <0.50 <0.50 <20 ---
MW-4 12/02/2005 -- 248.62 10.35 -- 238.27 -- -- -- -- -- -- --- ---
MW-4 02/15/2006 -- 248.62 8.38 -- 240.24 -- -- -- -- -- -- --- ---
MW-4 5/19/2006 -- 248.62 11.24 -- 237.38 -- -- -- -- -- -- --- ---
MW-4 8/25/2006 P 248.62 12.28 -- 236.34 <50 <0.50 <0.50 <0.50 <0.50 <0.50 <20 ---
MW-4 11/2/2006 -- 248.62 12.64 -- 235.98 -- -- -- -- -- -- --- ---
MW-4 2/6/2007 -- 248.62 10.52 -- 238.1 -- -- -- -- -- -- --- ---
MW-4 5/9/2007 -- 248.62 10.97 -- 237.65 -- -- -- -- -- -- --- ---
MW-4 8/8/2007 NP 248.62 12.95 -- 235.67 <50 <0.50 <0.50 <0.50 <0.50 <0.50 <20 ---
MW-4 11/14/2007 -- 248.62 11.38 -- 237.24 -- -- -- -- -- -- --- ---
MW-4 2/28/2008 -- 248.62 9.01 -- 239.61 -- -- -- -- -- -- --- ---
MW-4 5/23/2008 -- 248.62 11.20 -- 237.42 -- -- -- -- -- -- --- ---
MW-4 8/21/2008 NP 248.62 12.37 -- 236.25 <50 <0.50 <0.50 <0.50 <0.50 <0.50 <10 ---
MW-4 11/13/2008 -- 248.62 12.08 -- 236.54 -- -- -- -- -- -- --- ---
MW-4 2/23/2009 -- 248.62 7.95 -- 240.67 -- -- -- -- -- -- --- ---
MW-4 5/14/2009 -- 248.62 10.77 -- 237.85 -- -- -- -- -- -- --- ---
MW-4 9/23/2009 NP 248.62 12.65 -- 235.97 <50 <0.50 <0.50 <0.50 <0.50 <0.50 <10 ---
MW-4 3/4/2010 -- 248.62 8.89 -- 239.73 -- -- -- -- -- -- --- ---
MW-4 8/19/2010 -- 248.62 12.08 -- 236.54 <50 <0.50 <0.50 <0.50 <0.50 <0.50 <4.0 ---
MW-5 3/15/1995 -- 244.82 11.99 -- 232.83 21,000 870 22 1,600 1,900 -- --- ---
MW-5 5/30/1995 -- 244.82 12.97 -- 231.85 17,000 2,100 250 1,000 520 -- --- ---
MW-5 9/1/1995 -- 244.82 14.03 -- 230.79 19,000 1,500 25 1,600 880 8,300 --- ---
MW-5 11/13/1995 -- 244.82 13.65 -- 231.17 21,000 1,300 22 1,400 630 -- --- ---
MW-5 2/23/1996 -- 244.82 11.93 -- 232.89 27,000 1,300 <50 1,600 1,500 730 --- ---
MW-5 5/10/1996 -- 244.82 13.05 -- 231.77 17,000 460 21 760 480 1,000 --- ---
MW-5 8/9/1996 -- 244.82 13.22 -- 231.6 16,000 420 14 870 390 1,500 --- ---
MW-5 11/8/1996 -- 244.82 -- -- -- -- -- -- -- -- -- --- ---
MW-5 3/21/1997 -- 244.82 13.24 -- 231.58 18,000 110 <50 730 1,500 1,800 --- ---
MW-5 5/27/1997 -- 244.82 13.10 -- 231.72 21,000 86 <20 810 610 1,700 --- ---
MW-5 8/5/1997 -- 244.82 13.14 -- 231.68 340 2.2 <0.5 15 8.8 39 --- ---
MW-5 10/29/1997 -- 244.82 13.03 -- 231.79 19,000 130 <20 1,400 620 1,700 --- ---
MW-5 2/25/1998 -- 244.82 11.33 -- 233.49 8,500 19 13 190 100 170 --- ---
MW-5 5/12/1998 -- 244.82 12.81 -- 232.01 10,000 34 <10 390 220 610 --- ---
MW-5 7/28/1998 -- 244.82 13.12 -- 231.7 15,000 68 <10 690 620 1,000 --- ---
MW-5 10/27/1998 -- 244.82 12.90 -- 231.92 15,000 60 <10 770 400 890 --- ---
MW-5 2/8/1999 -- 244.82 11.08 -- 233.74 8,200 23 <10 290 120 <60 --- ---
MW-5 6/1/1999 NP 244.82 12.95 -- 231.87 11,000 33 3.3 340 180 580 --- ---
MW-5 8/25/1999 NP 244.82 12.99 -- 231.83 9,200 26 14 420 270 1,100 --- ---
MW-5 10/29/1999 NP 244.82 13.10 -- 231.72 11,000 19 9.8 260 150 590 --- ---
MW-5 2/16/2000 NP 244.82 8.21 -- 236.61 12,000 8.1 10 340 160 130 --- ---
MW-5 6/23/2000 NP 244.82 12.90 -- 231.92 9,680 38 <20.0 212 114 930 --- ---
MW-5 8/17/2000 NP 244.82 13.00 -- 231.82 10,500 15 7.98 223 118 430 --- ---
MW-5 11/10/2000 NP 244.82 12.50 -- 232.32 7,030 19.7 <10.0 190 43.6 445 --- ---
MW-5 2/12/2001 NP 244.82 12.81 -- 232.01 8,840 33.9 <10.0 186 56.4 352 --- ---
MW-5 4/13/2001 NP 244.82 11.31 -- 233.51 9,020 54.2 43.3 137 96 297 --- ---
MW-5 7/18/2001 NP 244.82 11.59 -- 233.23 13,000 19 10 110 49 230 --- ---
MW-5 10/1/2001 NP 244.82 11.84 -- 232.98 8,500 6.9 <1.0 87 27 220 --- ---
MW-5 1/14/2002 NP 244.82 10.75 -- 234.07 9,500 <20 <20 140 22 <200 --- ---
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MW-5 4/3/2002 NP 244.82 12.50 -- 232.32 2,400 21 <5.0 91 8.5 130 --- ---
MW-5 4/3/2002 NP 244.82 -- -- -- 2,700 24 5.1 92 8.5 130 --- ---
MW-5 8/8/2002 NP 244.82 12.83 -- 231.99 2,000 <20 <20 48 <20 520 --- ---
MW-5 11/27/2002 NP 244.82 12.79 -- 232.03 2,200 <10 <10 33 <10 150 --- ---
MW-5 2/10/2003 NP 244.82 12.62 -- 232.2 2,600 <2.5 <2.5 47 4.2 100 <100 ---
MW-5 6/3/2003 -- 244.82 12.41 -- 232.41 2,400 <5.0 <5.0 26 <5.0 160 <200 ---
MW-5 8/14/2003 -- 244.82 -- -- -- -- -- -- -- -- -- --- ---
MW-5 11/13/2003 NP 244.82 12.49 -- 232.33 1,900 <5.0 <5.0 13 <5.0 90 <200 ---
MW-5 02/13/2004 NP 250.55 12.38 -- 238.17 1,400 1.4 1.9 23 3.6 90 41 ---
MW-5 05/05/2004 NP 250.55 12.68 -- 237.87 5,800 <2.5 <2.5 13 <2.5 130 <100 ---
MW-5 08/30/2004 P 250.55 12.96 -- 237.59 4,100 <2.5 <2.5 <2.5 <2.5 85 100 ---
MW-5 11/08/2004 NP 250.55 12.10 -- 238.45 3,300 14 1.9 17 6.1 69 43 ---
MW-5 02/07/2005 NP 250.55 12.02 -- 238.53 3,500 <1.0 1.1 16 2.6 15 <40 ---
MW-5 05/09/2005 NP 250.55 11.94 -- 238.61 3,400 <1.0 1.7 12 2.2 19 <40 ---
MW-5 08/11/2005 NP 250.55 12.77 -- 237.78 5,700 <2.5 <2.5 13 <2.5 51 <100 ---
MW-5 12/02/2005 NP 250.55 11.83 -- 238.72 3,900 <2.5 <2.5 15 8.3 13 <100 ---
MW-5 02/15/2006 NP 250.55 10.77 -- 239.78 790 <0.50 <0.50 1.2 <0.50 <0.50 <20 ---
MW-5 5/19/2006 NP 250.55 12.29 -- 238.26 4,100 0.97 1.3 3.9 1.8 15 25 ---
MW-5 8/25/2006 P 250.55 12.62 -- 237.93 3,700 <2.5 <2.5 4 <2.5 17 <100 ---
MW-5 11/2/2006 P 250.55 12.90 -- 237.65 5,700 <1.0 1.5 4.3 1.7 18 70 ---
MW-5 2/6/2007 NP 250.55 12.37 -- 238.18 4,800 <1.0 <1.0 5.2 1.3 13 45 ---
MW-5 5/9/2007 NP 250.55 12.50 -- 238.05 4,400 <1.0 <1.0 4.9 1.5 31 69 ---
MW-5 8/8/2007 NP 250.55 12.88 -- 237.67 4,100 <1.0 <1.0 4.1 1.3 11 <40 ---
MW-5 11/14/2007 NP 250.55 12.30 -- 238.25 4,700 <1.0 <1.0 7.3 1.8 11 46 ---
MW-5 2/28/2008 NP 250.55 11.37 -- 239.18 4,100 <2.5 <2.5 <2.5 <2.5 <2.5 <50 ---
MW-5 5/23/2008 NP 250.55 11.68 -- 238.87 4,700 <0.50 0.87 5.6 1.2 17 52 ---
MW-5 8/21/2008 NP 250.55 12.42 -- 238.13 4,700 <0.50 0.6 3.6 1.4 8.7 40 ---
MW-5 11/13/2008 NP 250.55 12.32 -- 238.23 7,400 <0.50 0.63 6.3 1.4 5.6 27 ---
MW-5 2/23/2009 NP 250.55 10.50 -- 240.05 4,100 <0.50 <0.50 1.9 1.1 3.2 14 ---
MW-5 5/14/2009 NP 250.55 12.08 -- 238.47 4,200 <0.50 1 3.6 1.8 5.4 31 ---
MW-5 9/23/2009 NP 250.55 12.50 -- 238.05 4,300 <0.50 0.57 1.6 1.3 3.4 13 ---
MW-5 3/4/2010 NP 250.55 11.19 -- 239.36 2,500 <0.50 1.1 3.2 1.5 3.7 16 ---
MW-5 8/19/2010 NP 250.55 12.52 -- 238.03 2,300 <0.50 0.55 1.7 <1.0 <0.50 18 ---
MW-6 6/29/1995 -- -- 6.63 -- -- <50 <0.5 <0.5 <0.5 <0.5 -- --- ---
MW-6 9/1/1995 -- -- -- -- -- -- -- -- -- -- -- --- ---
MW-6 11/13/1995 -- -- 7.70 -- -- <50 <0.5 <0.5 <0.5 <0.5 <3 --- ---
MW-6 2/23/1996 -- -- 9.82 -- -- <50 <0.5 0.8 <0.5 0.6 <3 --- ---
MW-6 5/10/1996 -- -- 15.25 -- -- -- -- -- -- -- -- --- ---
MW-6 8/9/1996 -- 252.2 11.11 -- 241.09 -- -- -- -- -- -- --- ---
MW-6 11/8/1996 -- 252.2 9.31 -- 242.89 -- -- -- -- -- -- --- ---
MW-6 3/21/1997 -- 252.2 9.40 -- 242.8 <50 <0.5 <0.5 <0.5 <0.5 <3 --- ---
MW-6 5/27/1997 -- 252.2 7.08 -- 245.12 -- -- -- -- -- -- --- ---
MW-6 8/5/1997 -- 252.2 7.12 -- 245.08 -- -- -- -- -- -- --- ---
MW-6 10/29/1997 -- 252.2 7.42 -- 244.78 <50 <0.5 <0.5 <0.5 <0.5 <3 --- ---
MW-6 2/25/1998 -- 252.2 10.35 -- 241.85 <50 <0.5 <0.5 <0.5 <0.5 <3 --- ---
MW-6 5/12/1998 -- 252.2 15.83 -- 236.37 -- -- -- -- -- -- --- ---
MW-6 7/28/1998 -- 252.2 11.84 -- 240.36 -- -- -- -- -- -- --- ---
MW-6 10/27/1998 -- 252.2 9.73 -- 242.47 -- -- -- -- -- -- --- ---
MW-6 2/8/1999 -- 252.2 8.10 -- 244.1 <50 <0.5 <0.5 <0.5 <0.5 <3 --- ---
MW-6 6/1/1999 -- 252.2 17.84 -- 234.36 -- -- -- -- -- -- --- ---
MW-6 8/25/1999 -- 252.2 11.00 -- 241.2 -- -- -- -- -- -- --- ---
MW-6 10/29/1999 -- 252.2 9.03 -- 243.17 -- -- -- -- -- -- --- ---
MW-6 2/16/2000 P 252.2 7.71 -- 244.49 <50 <0.5 <0.5 <0.5 <1 <3 --- ---
MW-6 6/23/2000 -- 252.2 6.69 -- 245.51 -- -- -- -- -- -- --- ---
MW-6 8/17/2000 -- 252.2 6.95 -- 245.25 -- -- -- -- -- -- --- ---
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MW-6 11/10/2000 -- 252.2 11.79 -- 240.41 -- -- -- -- -- -- --- ---
MW-6 2/12/2001 -- -- -- -- -- -- -- -- -- -- -- --- ---
MW-6 2/12/2001 P 252.2 7.35 -- 244.85 <50 <0.50 <0.50 <0.50 <0.50 <2.5 --- ---
MW-6 4/13/2001 -- 252.2 10.52 -- 241.68 -- -- -- -- -- -- --- ---
MW-6 7/18/2001 -- 252.2 11.03 -- 241.17 -- -- -- -- -- -- --- ---
MW-6 10/1/2001 -- 252.2 11.31 -- 240.89 -- -- -- -- -- -- --- ---
MW-6 1/14/2002 P 252.2 9.87 -- 242.33 <50 <0.50 <0.50 <0.50 <0.50 <5.0 --- ---
MW-6 4/3/2002 -- 252.2 12.19 -- 240.01 -- -- -- -- -- -- --- ---
MW-6 8/8/2002 -- 252.2 7.04 -- 245.16 -- -- -- -- -- -- --- ---
MW-6 11/27/2002 -- 252.2 6.85 -- 245.35 -- -- -- -- -- -- --- ---
MW-6 2/10/2003 NP 252.2 6.74 -- 245.46 <50 <0.50 <0.50 <0.50 <0.50 <0.50 <20 ---
MW-6 6/3/2003 -- 252.2 14.35 -- 237.85 -- -- -- -- -- -- --- ---
MW-6 8/14/2003 -- 252.2 10.74 -- 241.46 -- -- -- -- -- -- --- ---
MW-6 11/13/2003 -- 252.2 10.68 -- 241.52 -- -- -- -- -- -- --- ---
MW-6 02/13/2004 -- 257.94 7.38 -- 250.56 -- -- -- -- -- -- --- ---
MW-6 05/05/2004 -- 257.94 7.43 -- 250.51 -- -- -- -- -- -- --- ---
MW-6 08/30/2004 P 257.94 7.39 -- 250.55 <50 <0.50 <0.50 <0.50 <0.50 <0.50 <20 ---
MW-6 11/08/2004 -- 257.94 15.57 -- 242.37 -- -- -- -- -- -- --- ---
MW-6 02/07/2005 -- 257.94 15.26 -- 242.68 -- -- -- -- -- -- --- ---
MW-6 05/09/2005 -- 257.94 11.31 -- 246.63 -- -- -- -- -- -- --- ---
MW-6 08/11/2005 P 257.94 9.80 -- 248.14 <50 <0.50 <0.50 <0.50 <0.50 <0.50 <20 ---
MW-6 12/02/2005 -- 257.94 14.55 -- 243.39 -- -- -- -- -- -- --- ---
MW-6 02/15/2006 -- 257.94 10.33 -- 247.61 -- -- -- -- -- -- --- ---
MW-6 5/19/2006 -- 257.94 6.50 -- 251.44 -- -- -- -- -- -- --- ---
MW-6 8/25/2006 P 257.94 6.75 -- 251.19 <50 <0.50 <0.50 <0.50 <0.50 <0.50 <20 ---
MW-6 11/2/2006 -- 257.94 7.15 -- 250.79 -- -- -- -- -- -- --- ---
MW-6 2/6/2007 -- 257.94 6.93 -- 251.01 -- -- -- -- -- -- --- ---
MW-6 5/9/2007 -- 257.94 7.03 -- 250.91 -- -- -- -- -- -- --- ---
MW-6 8/8/2007 P 257.94 7.01 -- 250.93 <50 <0.50 <0.50 <0.50 <0.50 <0.50 <20 ---
MW-6 11/14/2007 -- 257.94 7.25 -- 250.69 -- -- -- -- -- -- --- ---
MW-6 2/28/2008 -- 257.94 6.85 -- 251.09 -- -- -- -- -- -- --- ---
MW-6 5/23/2008 -- 257.94 7.15 -- 250.79 -- -- -- -- -- -- --- ---
MW-6 8/21/2008 P 257.94 7.17 -- 250.77 <50 <0.50 <0.50 <0.50 <0.50 <0.50 <10 ---
MW-6 11/13/2008 -- 257.94 12.30 -- 245.64 -- -- -- -- -- -- --- ---
MW-6 2/23/2009 -- 257.94 7.61 -- 250.33 -- -- -- -- -- -- --- ---
MW-6 5/14/2009 -- 257.94 7.50 -- 250.44 -- -- -- -- -- -- --- ---
MW-6 9/23/2009 P 257.94 7.42 -- 250.52 <50 <0.50 <0.50 <0.50 <0.50 <0.50 <10 ---
MW-6 3/4/2010 -- 257.94 8.75 -- 249.19 -- -- -- -- -- -- --- ---
MW-6 8/19/2010 -- 257.94 8.75 -- 249.19 <50 <0.50 <0.50 <0.50 <1.0 <0.50 <4.0 ---
MW-7 8/9/1996 -- 235.95 -- -- -- -- -- -- -- -- -- --- ---
MW-7 11/8/1996 -- 235.95 -- -- -- -- -- -- -- -- -- --- ---
MW-7 1/27/1997 -- 235.95 -- -- -- 2,900 29 <5 <5 580 220 --- ---
MW-7 3/21/1997 -- 235.95 7.13 -- 228.82 590 3.5 <0.5 <0.5 1.3 90 --- ---
MW-7 5/27/1997 -- 235.95 9.02 -- 226.93 <50 <0.5 <0.5 <0.5 <0.5 <3 --- ---
MW-7 8/5/1997 -- 235.95 12.33 -- 223.62 110 0.5 <0.5 <0.5 0.8 81 --- ---
MW-7 10/29/1997 -- 235.95 -- -- -- -- -- -- -- -- -- --- ---
MW-7 2/25/1998 -- 235.95 8.04 -- 227.91 <50 <0.5 0.6 <0.5 0.7 <3 --- ---
MW-7 5/12/1998 -- 235.95 8.88 -- 227.07 <50 <0.5 <0.5 <0.5 <0.5 <3 --- ---
MW-7 7/28/1998 -- 235.95 10.50 -- 225.45 <50 <0.5 <0.5 <0.5 <0.5 <3 --- ---
MW-7 10/27/1998 -- 235.95 8.75 -- 227.2 <50 <0.5 <0.5 <0.5 <0.5 <3 --- ---
MW-7 2/8/1999 -- 235.95 9.35 -- 226.6 <50 <0.5 <0.5 <0.5 <0.5 <3 --- ---
MW-7 6/1/1999 NP 235.95 9.85 -- 226.1 250 <0.5 0.6 <0.5 1.6 18 --- ---
MW-7 8/25/1999 NP 235.95 11.31 -- 224.64 119 <0.5 5.7 <0.5 <0.5 11 --- ---
MW-7 10/29/1999 NP 235.95 9.08 -- 226.87 <50 <0.5 <0.5 <0.5 <1 <3 --- ---
MW-7 2/25/2000 NP 235.95 8.02 -- 227.93 <50 <0.5 <0.5 <0.5 <1 38 --- ---
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MW-7 6/23/2000 NP 235.95 10.68 -- 225.27 <50 <0.50 <0.50 <0.50 <0.50 14.4 --- ---
MW-7 8/17/2000 NP 235.95 11.85 -- 224.1 70 <0.500 0.678 <0.500 1.07 14.2 --- ---
MW-7 11/10/2000 NP 235.95 9.62 -- 226.33 <50 <0.50 <0.50 <0.50 <0.50 <2.5 --- ---
MW-7 2/12/2001 NP 235.95 12.10 -- 223.85 <50 <0.50 <0.50 <0.50 <0.50 <2.5 --- ---
MW-7 4/13/2001 P 235.95 7.95 -- 228 <50 <0.50 <0.50 <0.50 <0.50 <2.5 --- ---
MW-7 7/18/2001 P 235.95 8.20 -- 227.75 <50 <0.50 <0.50 <0.50 <0.50 <2.5 --- ---
MW-7 10/1/2001 NP 235.95 8.59 -- 227.36 <50 <0.50 <0.50 <0.50 <0.50 <2.5 --- ---
MW-7 1/14/2002 P 235.95 6.93 -- 229.02 <50 <0.50 <0.50 <0.50 <0.50 <5.0 --- ---
MW-7 4/3/2002 P 235.95 8.31 -- 227.64 <50 <0.50 <0.50 <0.50 <0.50 <2.5 --- ---
MW-7 8/8/2002 P 235.95 12.11 -- 223.84 -- -- -- -- -- -- --- ---
MW-7 11/27/2002 NP 235.95 13.01 -- 222.94 -- -- -- -- -- -- --- ---
MW-7 2/10/2003 NP 235.95 10.02 -- 225.93 <50 <0.50 <0.50 <0.50 <0.50 <0.50 <20 ---
MW-7 6/3/2003 NP 235.95 6.82 -- 229.13 <50 <0.50 <0.50 <0.50 <0.50 <0.50 <20 ---
MW-7 8/14/2003 P 235.95 8.16 -- 227.79 <50 <0.50 <0.50 <0.50 <0.50 <0.50 <20 ---
MW-7 11/13/2003 -- 235.95 8.07 -- 227.88 -- -- -- -- -- -- --- ---
MW-7 02/13/2004 -- 241.64 7.62 -- 234.02 -- -- -- -- -- -- --- ---
MW-7 05/05/2004 -- 241.64 11.01 -- 230.63 -- -- -- -- -- -- --- ---
MW-7 08/30/2004 -- 241.64 13.27 -- 228.37 -- -- -- -- -- -- --- ---
MW-7 11/08/2004 -- 241.64 13.22 -- 228.42 -- -- -- -- -- -- --- ---
MW-7 02/07/2005 -- 241.64 13.07 -- 228.57 -- -- -- -- -- -- --- ---
MW-7 05/09/2005 -- 241.64 7.57 -- 234.07 -- -- -- -- -- -- --- ---
MW-7 08/11/2005 NP 241.64 11.55 -- 230.09 <50 <0.50 <0.50 <0.50 <0.50 <0.50 <20 ---
MW-7 12/02/2005 -- 241.64 13.12 -- 228.52 -- -- -- -- -- -- --- ---
MW-7 02/15/2006 -- 241.64 7.27 -- 234.37 -- -- -- -- -- -- --- ---
MW-7 5/19/2006 -- 241.64 7.84 -- 233.8 -- -- -- -- -- -- --- ---
MW-7 8/25/2006 P 241.64 12.19 -- 229.45 <50 <0.50 <0.50 <0.50 <0.50 <0.50 <20 ---
MW-7 11/2/2006 -- 241.64 13.15 -- 228.49 -- -- -- -- -- -- --- ---
MW-7 2/6/2007 -- 241.64 11.12 -- 230.52 -- -- -- -- -- -- --- ---
MW-7 5/9/2007 -- 241.64 11.60 -- 230.04 -- -- -- -- -- -- --- ---
MW-7 8/8/2007 -- 241.64 -- -- -- -- -- -- -- -- -- --- ---
MW-7 11/14/2007 -- 241.64 -- -- -- -- -- -- -- -- -- --- ---
MW-7 2/28/2008 -- 241.64 7.70 -- 233.94 -- -- -- -- -- -- --- ---
MW-7 5/23/2008 -- 241.64 5.15 -- 236.49 -- -- -- -- -- -- --- ---
MW-7 8/21/2008 -- 241.64 -- -- -- -- -- -- -- -- -- --- ---
MW-7 11/13/2008 -- 241.64 12.98 -- 228.66 -- -- -- -- -- -- --- ---
MW-7 2/23/2009 -- 241.64 7.03 -- 234.61 -- -- -- -- -- -- --- ---
MW-7 5/14/2009 -- 241.64 11.80 -- 229.84 -- -- -- -- -- -- --- ---
MW-7 9/23/2009 -- 241.64 -- -- -- -- -- -- -- -- -- --- ---
MW-7 3/4/2010 -- 241.64 7.35 -- 234.29 -- -- -- -- -- -- --- ---
MW-7 8/19/2010 -- 241.64 -- -- -- -- -- -- -- -- -- --- ---
MW-8 8/9/1996 -- 240.37 9.41 -- 230.96 <50 <0.5 <0.5 <0.5 <0.5 <3 --- ---
MW-8 11/8/1996 -- 240.37 9.19 -- 231.18 <50 <0.5 <0.5 <0.5 <0.5 <3 --- ---
MW-8 3/21/1997 -- 240.37 8.55 -- 231.82 <50 <0.5 <0.5 <0.5 <0.5 <3 --- ---
MW-8 5/27/1997 -- 240.37 11.06 -- 229.31 91 0.6 <0.5 <0.5 0.6 66 --- ---
MW-8 8/5/1997 -- 240.37 9.32 -- 231.05 <50 <0.5 <0.5 <0.5 <0.5 <3 --- ---
MW-8 10/29/1997 -- 240.37 9.35 -- 231.02 <50 <0.5 <0.5 <0.5 <0.5 <3 --- ---
MW-8 2/25/1998 -- 240.37 7.08 -- 233.29 <50 <0.5 <0.5 <0.5 <0.5 <3 --- ---
MW-8 5/12/1998 -- 240.37 8.61 -- 231.76 <50 <0.5 <0.5 <0.5 <0.5 <3 --- ---
MW-8 7/28/1998 -- 240.37 9.63 -- 230.74 <50 <0.5 <0.5 <0.5 <0.5 4 --- ---
MW-8 10/27/1998 -- 240.37 9.30 -- 231.07 <50 <0.5 <0.5 <0.5 <0.5 <3 --- ---
MW-8 2/8/1999 -- 240.37 5.56 -- 234.81 <50 <0.5 <0.5 <0.5 <0.5 <3 --- ---
MW-8 6/1/1999 -- 240.37 -- -- -- -- -- -- -- -- -- --- ---
MW-8 8/25/1999 -- 240.37 -- -- -- -- -- -- -- -- -- --- ---
MW-8 10/29/1999 -- 240.37 -- -- -- -- -- -- -- -- -- --- ---
MW-8 2/16/2000 -- 240.37 -- -- -- -- -- -- -- -- -- --- ---
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MW-8 6/23/2000 NP 240.37 9.45 -- 230.92 <50 <0.50 <0.50 <0.500 <0.50 <2.5 --- ---
MW-8 8/17/2000 NP 240.37 6.40 -- 233.97 <50 <0.50 <0.50 <0.50 <0.50 <2.5 --- ---
MW-8 11/10/2000 NP 240.37 6.25 -- 234.12 <50 <0.50 <0.50 <0.50 <0.50 <2.5 --- ---
MW-8 11/10/2000 -- 240.37 -- -- -- <50 <0.50 <0.50 <0.50 <0.50 <2.5 --- ---
MW-8 2/12/2001 NP 240.37 8.11 -- 232.26 <50 <0.50 <0.50 <0.50 <0.50 <2.5 --- ---
MW-8 4/13/2001 P 240.37 5.19 -- 235.18 <50 <0.50 <0.50 <0.50 <0.50 <2.5 --- ---
MW-8 7/18/2001 NP 240.37 5.55 -- 234.82 <50 <0.50 <0.50 <0.50 <0.50 <2.5 --- ---
MW-8 10/1/2001 NP 240.37 6.41 -- 233.96 <50 <0.50 <0.50 <0.50 <0.50 <2.5 --- ---
MW-8 1/14/2002 P 240.37 5.07 -- 235.3 <50 <0.50 <0.50 <0.50 <0.50 <5.0 --- ---
MW-8 4/3/2002 P 240.37 8.60 -- 231.77 <50 <0.50 <0.50 <0.50 <0.50 <2.5 --- ---
MW-8 8/8/2002 P 240.37 9.58 -- 230.79 <50 <0.50 <0.50 <0.50 <0.50 <2.5 --- ---
MW-8 11/27/2002 P 240.37 9.15 -- 231.22 <50 <0.50 <0.50 <0.50 <0.50 <0.50 --- ---
MW-8 2/10/2003 P 240.37 8.55 -- 231.82 <50 <0.50 <0.50 <0.50 <0.50 <0.50 <20 ---
MW-8 6/3/2003 -- 240.37 8.72 -- 231.65 <50 <0.50 <0.50 <0.50 <0.50 <0.50 <20 ---
MW-8 8/14/2003 -- 240.37 9.52 -- 230.85 <50 <0.50 <0.50 <0.50 <0.50 <0.50 <20 ---
MW-8 11/13/2003 -- 240.37 9.45 -- 230.92 -- -- -- -- -- -- --- ---
MW-8 02/13/2004 -- 246.09 8.38 -- 237.71 -- -- -- -- -- -- --- ---
MW-8 05/05/2004 -- 246.09 9.30 -- 236.79 -- -- -- -- -- -- --- ---
MW-8 08/30/2004 P 246.09 9.69 -- 236.4 <50 <0.50 <0.50 <0.50 0.75 <0.50 <20 ---
MW-8 11/08/2004 -- 246.09 8.34 -- 237.75 -- -- -- -- -- -- --- ---
MW-8 02/07/2005 -- 246.09 8.23 -- 237.86 -- -- -- -- -- -- --- ---
MW-8 05/09/2005 -- 246.09 7.07 -- 239.02 -- -- -- -- -- -- --- ---
MW-8 08/11/2005 -- 246.09 -- -- -- -- -- -- -- -- -- --- ---
MW-8 12/02/2005 -- 246.09 8.15 -- 237.94 -- -- -- -- -- -- --- ---
MW-8 02/15/2006 -- 246.09 -- -- -- -- -- -- -- -- -- --- ---
MW-8 5/19/2006 -- 246.09 8.48 -- 237.61 -- -- -- -- -- -- --- ---
MW-8 8/25/2006 P 246.09 9.45 -- 236.64 <50 <0.50 <0.50 <0.50 <0.50 <0.50 <20 ---
MW-8 11/2/2006 -- -- -- -- -- -- -- -- -- -- -- --- ---
MW-8 2/6/2007 -- 246.09 -- -- -- -- -- -- -- -- -- --- ---
MW-8 5/9/2007 -- 246.09 -- -- -- -- -- -- -- -- -- --- ---
MW-8 8/8/2007 -- 246.09 -- -- -- -- -- -- -- -- -- --- ---
MW-8 11/14/2007 -- 246.09 8.78 -- 237.31 -- -- -- -- -- -- --- ---
MW-8 2/28/2008 -- 246.09 7.77 -- 238.32 -- -- -- -- -- -- --- ---
MW-8 5/23/2008 -- 246.09 8.30 -- 237.79 -- -- -- -- -- -- --- ---
MW-8 8/21/2008 -- 246.09 -- -- -- -- -- -- -- -- -- --- ---
MW-8 11/13/2008 -- 246.09 -- -- -- -- -- -- -- -- -- --- ---
MW-8 2/23/2009 -- 246.09 -- -- -- -- -- -- -- -- -- --- ---
MW-8 5/14/2009 -- 246.09 -- -- -- -- -- -- -- -- -- --- ---
MW-8 9/23/2009 -- 246.09 -- -- -- -- -- -- -- -- -- --- ---
MW-8 3/4/2010 -- 246.09 -- -- -- -- -- -- -- -- -- --- ---
MW-8 8/19/2010 -- 246.09 -- -- -- -- -- -- -- -- -- --- ---
VW-1 2/23/1996 -- -- 5.29 -- -- 21,000 490 57 520 1,500 240 --- ---
VW-1 5/10/1996 -- -- 6.80 -- -- 3,700 61 <5 100 50 200 --- ---
VW-1 8/9/1996 -- -- 7.03 -- -- 970 2.7 <2.5 2.7 3.7 180 --- ---
VW-1 11/8/1996 -- -- -- -- -- -- -- -- -- -- -- --- ---
VW-1 3/21/1997 -- -- 7.51 -- -- 640 <4 <1 1 3 194 --- ---
VW-1 5/27/1997 -- -- 7.51 -- -- -- -- -- -- -- -- --- ---
VW-1 8/5/1997 -- -- 7.51 -- -- 630 <1 <1 3 2 120 --- ---
VW-1 10/29/1997 -- -- 7.53 -- -- 600 <0.5 <0.5 <0.5 1.6 84 --- ---
VW-1 2/25/1998 -- -- 6.77 -- -- 230 <4 <0.7 1.2 0.5 27 --- ---
VW-1 5/12/1998 -- -- 7.43 -- -- 340 <0.5 0.5 2.3 0.8 29 --- ---
VW-1 7/28/1998 -- -- 7.00 -- -- 240 <0.5 <0.5 <0.5 1.1 54 --- ---
VW-1 10/27/1998 -- -- 7.52 -- -- 230 <0.5 <0.5 <0.5 <0.5 65 --- ---
VW-1 2/8/1999 -- -- 7.05 -- -- <50 <0.5 <0.5 <0.5 <0.5 <3/36 --- ---
VW-1 6/1/1999 NP -- 7.55 -- -- 180 <0.5 <0.5 <0.5 <0.5 23 --- ---
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VW-1 8/25/1999 NP -- 7.66 -- -- 130 <0.5 5.6 <0.5 <0.5 40 --- ---
VW-1 10/29/1999 NP -- 7.59 -- -- 200 1 <0.5 0.6 1.6 36 --- ---
VW-1 2/16/2000 NP -- 7.03 -- -- 210 <0.5 0.9 2.2 1.9 11 --- ---
VW-1 6/23/2000 NP -- 7.71 -- -- 175 1.04 <0.500 <0.500 <0.500 14.4 --- ---
VW-1 8/17/2000 NP -- 7.75 -- -- 180 <0.500 <0.500 0.622 0.76 23.7 --- ---
VW-1 11/10/2000 NP -- 6.83 -- -- 157 0.955 <0.500 0.973 <0.500 32.5 --- ---
VW-1 2/12/2001 NP -- 7.85 -- -- 273 0.627 <0.500 <0.500 0.507 9.19 --- ---
VW-1 4/13/2001 P -- 5.11 -- -- 213 <0.500 <0.500 <0.500 <0.500 6.38 --- ---
VW-1 7/18/2001 P -- 5.39 -- -- 270 <0.50 <0.50 <0.50 <0.50 20 --- ---
VW-1 10/1/2001 NP -- 6.50 -- -- 200 <0.50 <0.50 <0.50 0.81 14 --- ---
VW-1 1/14/2002 P -- 5.04 -- -- 110 <0.50 <0.50 <0.50 <0.50 6.4 --- ---
VW-1 4/3/2002 P -- 7.51 -- -- 91 0.72 <0.50 <0.50 <0.50 12 --- ---
VW-1 8/8/2002 P -- 9.58 -- -- <50 <0.50 <0.50 <0.50 <0.50 33 --- ---
VW-1 11/27/2002 P -- 7.42 -- -- 52 0.72 0.78 <0.50 <0.50 21 --- ---
VW-1 2/10/2003 NP -- 7.38 -- -- 52 <0.50 <0.50 <0.50 <0.50 11 <20 ---
VW-1 6/3/2003 -- -- 7.30 -- -- 71 <0.50 <0.50 <0.50 <0.50 13 <20 ---
VW-1 8/14/2003 -- -- 7.59 -- -- <50 <0.50 <0.50 <0.50 <0.50 18 <20 ---
VW-1 11/13/2003 P -- 7.43 -- -- <50 <0.50 <0.50 <0.50 <0.50 13 <20 ---
VW-1 02/13/2004 P 253.19 7.35 -- 245.84 59 <0.50 <0.50 <0.50 0.56 8 <20 ---
VW-1 05/05/2004 P 253.19 7.30 -- 245.89 <50 0.71 <0.50 <0.50 0.6 11 <20 ---
VW-1 08/30/2004 P 253.19 8.50 -- 244.69 <50 <0.50 <0.50 <0.50 <0.50 24 <20 ---
VW-1 11/08/2004 P 253.19 7.22 -- 245.97 230 <0.50 <0.50 <0.50 0.75 27 <20 ---
VW-1 02/07/2005 P 253.19 7.25 -- 245.94 <50 <0.50 <0.50 <0.50 <0.50 5.1 <20 ---
VW-1 05/09/2005 P 253.19 7.10 -- 246.09 64 <0.50 <0.50 <0.50 <0.50 6.9 <20 ---
VW-1 08/11/2005 P 253.19 7.89 -- 245.3 <50 <0.50 <0.50 <0.50 <0.50 10 <20 ---
VW-1 12/02/2005 P 253.19 7.32 -- 245.87 130 <0.50 <0.50 <0.50 0.57 9 <20 ---
VW-1 02/15/2006 P 253.19 7.16 -- 246.03 <50 <0.50 <0.50 <0.50 <0.50 2.8 <20 ---
VW-1 5/19/2006 P 253.19 7.24 -- 245.95 <50 0.71 <0.50 0.65 1.4 3.7 <20 ---
VW-1 8/25/2006 P 253.19 7.48 -- 245.71 50 <0.50 <0.50 <0.50 <0.50 8.3 <20 ---
VW-1 11/2/2006 P 253.19 7.77 -- 245.42 57 <0.50 <0.50 <0.50 <0.50 11 <20 ---
VW-1 2/6/2007 NP 253.19 7.35 -- 245.84 64 <0.50 <0.50 <0.50 <0.50 2.3 <20 ---
VW-1 5/9/2007 NP 253.19 7.40 -- 245.79 <50 <0.50 <0.50 <0.50 <0.50 3.2 <20 ---
VW-1 8/8/2007 NP 253.19 7.85 -- 245.34 87 <0.50 <0.50 <0.50 <0.50 1.9 <20 ---
VW-1 11/14/2007 NP 253.19 7.52 -- 245.67 79 <0.50 <0.50 <0.50 <0.50 3.7 <20 ---
VW-1 2/28/2008 NP 253.19 7.22 -- 245.97 88 <0.50 <0.50 <0.50 <0.50 0.86 <10 ---
VW-1 5/23/2008 NP 253.19 7.40 -- 245.79 <50 <0.50 <0.50 <0.50 <0.50 0.91 <10 ---
VW-1 8/21/2008 NP 253.19 7.52 -- 245.67 <50 <0.50 <0.50 <0.50 <0.50 1.4 <10 ---
VW-1 11/13/2008 NP 253.19 7.52 -- 245.67 <50 <0.50 <0.50 <0.50 <0.50 1.5 <10 ---
VW-1 2/23/2009 NP 253.19 6.85 -- 246.34 <50 <0.50 <0.50 <0.50 <0.50 0.84 <10 ---
VW-1 5/14/2009 NP 253.19 7.35 -- 245.84 <50 <0.50 <0.50 <0.50 <0.50 1.5 <10 ---
VW-1 9/23/2009 NP 253.19 7.60 -- 245.59 <50 <0.50 <0.50 <0.50 <0.50 1.5 <10 ---
VW-1 3/4/2010 NP 253.19 7.12 -- 246.07 <50 <0.50 <0.50 <0.50 <1.0 0.6 <4.0 ---
VW-1 8/19/2010 NP 253.19 7.61 -- 245.58 <50 <0.50 <0.50 <0.50 <1.0 1.3 <4.0 ---
VW-2 2/23/1996 -- -- 6.92 -- -- -- -- -- -- -- -- -- ---
VW-2 8/8/2002 -- -- 10.51 -- -- -- -- -- -- -- -- -- ---
VW-3 8/8/2002 -- -- 8.85 -- -- <50 <0.50 <0.50 <0.50 <0.50 2.5 -- ---
VW-3 11/27/2002 -- -- 8.80 -- -- -- -- -- -- -- -- -- ---
VW-3 2/10/2003 -- -- 8.41 -- -- -- -- -- -- -- -- -- ---
VW-3 6/3/2003 -- -- 8.71 -- -- -- -- -- -- -- -- -- ---
VW-3 8/14/2003 -- -- 8.81 -- -- -- -- -- -- -- -- -- ---
VW-3 11/13/2003 -- -- 8.75 -- -- -- -- -- -- -- -- -- ---
VW-3 02/13/2004 -- 252.26 8.48 -- 243.78 -- -- -- -- -- -- -- ---
VW-3 05/05/2004 -- 252.26 8.85 -- 243.41 -- -- -- -- -- -- -- ---
VW-3 08/30/2004 -- 252.26 9.07 -- 243.19 -- -- -- -- -- -- -- ---
VW-3 11/08/2004 -- 252.26 8.32 -- 243.94 -- -- -- -- -- -- -- ---



TPHg Benzene Toluene Ethylbenzen
e Xylene MTBE TBA TPHd

6235 Seminary Avenue, Oakland, CA
Local Case # RO163

Table 2: Historical Groundwater Results

Water 
Level 

Elevation 
(ft)

Product 
Thickness 

(ft)

DTW 
(ft btoc)

TOC 
Elevation 

(ft) µg/L

NotesSample 
DateLocation

Former BP Service Station No. 6002

VW-3 02/07/2005 -- 252.26 8.28 -- 243.98 -- -- -- -- -- -- -- ---
VW-3 05/09/2005 -- 252.26 8.44 -- 243.82 -- -- -- -- -- -- -- ---
VW-3 08/11/2005 -- 252.26 8.96 -- 243.3 -- -- -- -- -- -- -- ---
VW-3 12/02/2005 -- 252.26 8.26 -- 244 -- -- -- -- -- -- -- ---
VW-3 02/15/2006 -- 252.26 7.61 -- 244.65 -- -- -- -- -- -- -- ---
VW-3 5/19/2006 -- 252.26 8.83 -- 243.43 -- -- -- -- -- -- -- ---
VW-3 8/25/2006 -- 252.26 8.95 -- 243.31 -- -- -- -- -- -- -- ---
VW-3 11/2/2006 -- 252.26 9.08 -- 243.18 -- -- -- -- -- -- -- ---
VW-3 2/6/2007 -- 252.26 8.61 -- 243.65 -- -- -- -- -- -- -- ---
VW-3 5/9/2007 -- 252.26 8.79 -- 243.47 -- -- -- -- -- -- -- ---
VW-3 8/8/2007 -- 252.26 9.10 -- 243.16 -- -- -- -- -- -- -- ---
VW-3 11/14/2007 -- 252.26 8.52 -- 243.74 -- -- -- -- -- -- -- ---
VW-3 2/28/2008 -- 252.26 8.27 -- 243.99 -- -- -- -- -- -- -- ---
VW-3 5/23/2008 -- 252.26 8.95 -- 243.31 -- -- -- -- -- -- -- ---
VW-3 8/21/2008 -- 252.26 9.06 -- 243.2 -- -- -- -- -- -- -- ---
VW-3 11/13/2008 -- 252.26 8.80 -- 243.46 -- -- -- -- -- -- -- ---
VW-3 2/23/2009 -- 252.26 6.60 -- 245.66 -- -- -- -- -- -- -- ---
VW-3 5/14/2009 -- 252.26 8.70 -- 243.56 -- -- -- -- -- -- -- ---
VW-3 9/23/2009 NP 252.26 9.08 -- 243.18 <50 <0.50 <0.50 <0.50 <0.50 <0.50 <10 ---
VW-3 3/4/2010 -- 252.26 7.31 -- 244.95 -- -- -- -- -- -- -- ---
VW-3 3/4/2010 -- 252.26 9.03 -- 243.23 <50 <0.50 <0.50 <0.50 <0.50 <0.50 -- ---
VW-3 8/19/2010 -- -- -- -- -- -- -- -- -- -- 1.3 <4.0 ---
VW-4 5/10/1996 -- -- 8.58 -- -- 13,000 2,500 41 420 660 43,000 -- ---
VW-4 8/9/1996 -- -- 11.70 -- -- <50 <0.5 <0.5 <0.5 <0.5 6,200 -- ---
VW-4 11/8/1996 -- -- 9.38 -- -- 7,800 510 7 180 370 21,000 -- ---
VW-4 3/21/1997 -- -- 9.11 -- -- 10,000 290 10 270 230 8,900 -- ---
VW-4 5/27/1997 -- -- 9.34 -- -- -- -- -- -- -- -- -- ---
VW-4 8/5/1997 -- -- 9.47 -- -- <10,000 180 <100 <100 110 12,000 -- ---
VW-4 10/29/1997 -- -- 9.35 -- -- 9,800 200 69 260 360 4,900 -- ---
VW-4 2/25/1998 -- -- 7.08 -- -- <50 2.5 <0.5 <0.5 0.7 <3 -- ---
VW-4 5/12/1998 -- -- 9.17 -- -- 3,200 <20 22 29 52 2,100 -- ---
VW-4 7/28/1998 -- -- 9.55 -- -- <10,000 <100 <100 <100 <100 5,100 -- ---
VW-4 10/27/1998 -- -- 9.92 -- -- <50 <0.5 <0.5 <0.5 <0.5 <3 -- ---
VW-4 2/8/1999 -- -- 7.50 -- -- <2,500 <25 <25 28 <25 2,400/3,100 -- ---
VW-4 6/1/1999 NP -- 9.87 -- -- 2,100 2.5 1.1 2.5 15 3,300 -- ---
VW-4 8/25/1999 NP -- 9.78 -- -- 1,300 4.4 4.9 1.7 2.9 4,600 -- ---
VW-4 10/29/1999 NP -- 9.93 -- -- 1,400 <0.5 1.8 1.6 3 4,200 -- ---
VW-4 2/16/2000 NP -- 7.45 -- -- 1,800 <0.5 2.9 15 10 3,400 -- ---
VW-4 6/23/2000 -- -- -- -- -- 1,260 <2.00 <2.00 <2.00 2.73 2,720 -- ---
VW-4 6/23/2000 NP -- 9.74 -- -- 1,360 <2.00 2.26 <2.00 2.25 4,900 -- ---



TPHg Benzene Toluene Ethylbenzen
e Xylene MTBE TBA TPHd

6235 Seminary Avenue, Oakland, CA
Local Case # RO163

Table 2: Historical Groundwater Results

Water 
Level 

Elevation 
(ft)

Product 
Thickness 

(ft)

DTW 
(ft btoc)

TOC 
Elevation 

(ft) µg/L

NotesSample 
DateLocation

Former BP Service Station No. 6002

VW-4 8/17/2000 NP -- 9.95 -- -- 2,230 <10.0 <10.0 <10.0 <10.0 5,310 -- ---
VW-4 11/10/2000 NP -- 9.22 -- -- 1,390 18.5 <5.00 <5.00 <5.00 8,840 -- ---
VW-4 2/12/2001 NP -- 8.99 -- -- 1,400 9.42 <2.00 17.8 16.1 3,570 -- ---
VW-4 4/13/2001 NP -- 7.80 -- -- 556 3.82 <1.25 <1.25 <1.25 2,450 -- ---
VW-4 7/18/2001 -- -- -- -- -- 2,000 8.7 2.2 <2.0 <2.0 3,400 -- ---
VW-4 7/18/2001 NP -- 7.73 -- -- 2,100 9.2 <2.0 <2.0 <2.0 3,700 -- ---
VW-4 10/1/2001 NP -- 6.69 -- -- 2,000 <10 <10 <10 13 5,900 -- ---
VW-4 10/1/2001 -- -- -- -- -- 1,800 <10 <10 <10 <10 5,800 -- ---
VW-4 1/14/2002 P -- 5.93 -- -- 580 <2.0 <2.0 <2.0 <2.0 2,700 -- ---
VW-4 4/3/2002 NP -- 9.60 -- -- 1,400 5.2 16 <5.0 9.6 2,200 -- ---
VW-4 8/8/2002 -- -- 10.01 -- -- -- -- -- -- -- -- -- ---
VW-4 11/27/2002 P -- 10.30 -- -- <10,000 <100 <100 <100 <100 3,800 -- ---
VW-4 2/10/2003 NP -- 10.06 -- -- <5,000 <50 <50 <50 <50 2,500 <2,000 ---
VW-4 6/3/2003 -- -- 10.04 -- -- <1,000 <10 <10 <10 <10 440 4,100 ---
VW-4 8/14/2003 -- -- 9.66 -- -- <500 <5.0 <5.0 <5.0 <5.0 170 3,200 ---
VW-4 11/13/2003 P -- 10.01 -- -- <500 <5.0 <5.0 <5.0 <5.0 130 3,300 ---
VW-4 02/13/2004 P 252.69 9.34 -- 243.35 330 <2.5 <2.5 <2.5 3 210 1,300 ---
VW-4 05/05/2004 P 252.69 10.07 -- 242.62 130 <1.0 <1.0 <1.0 <1.0 66 1,500 ---
VW-4 08/30/2004 P 252.69 10.32 -- 242.37 <500 <5.0 <5.0 <5.0 <5.0 220 5,400 ---
VW-4 11/08/2004 P 252.69 9.35 -- 243.34 480 <2.5 <2.5 <2.5 <2.5 140 2,700 ---
VW-4 02/07/2005 P 252.69 9.22 -- 243.47 180 <0.50 <0.50 <0.50 <0.50 47 1,000 ---
VW-4 05/09/2005 P 252.69 9.78 -- 242.91 120 0.63 <0.50 <0.50 <0.50 37 1,200 ---
VW-4 08/11/2005 P 252.69 10.11 -- 242.58 74 <0.50 <0.50 <0.50 <0.50 15 2,000 ---
VW-4 12/02/2005 P 252.69 9.59 -- 243.1 160 <1.0 <1.0 <1.0 <1.0 28 2,400 ---
VW-4 02/15/2006 P 252.69 8.56 -- 244.13 64 <0.50 <0.50 <0.50 <0.50 11 230 ---
VW-4 5/19/2006 P 252.69 9.95 -- 242.74 150 <0.50 <0.50 <0.50 1.2 16 580 ---
VW-4 8/25/2006 P 252.69 10.03 -- 242.66 140 <0.50 <0.50 <0.50 <0.50 17 1,900 ---
VW-4 11/2/2006 P 252.69 10.13 -- 242.56 120 <0.50 <0.50 <0.50 <0.50 20 2,400 ---
VW-4 2/6/2007 NP 252.69 9.57 -- 243.12 <50 <0.50 <0.50 <0.50 <0.50 1.6 <20 ---
VW-4 5/9/2007 NP 252.69 9.75 -- 242.94 110 <0.50 <0.50 <0.50 <0.50 21 410 ---
VW-4 8/8/2007 NP 252.69 10.13 -- 242.56 140 <0.50 <0.50 <0.50 <0.50 5.4 1,300 ---
VW-4 11/14/2007 NP 252.69 9.81 -- 242.88 150 <0.50 <0.50 <0.50 <0.50 6.4 1,700 ---
VW-4 2/28/2008 NP 252.69 9.00 -- 243.69 <50 <0.50 <0.50 <0.50 <0.50 8.4 59 ---
VW-4 5/23/2008 NP 252.69 9.73 -- 242.96 68 <1.0 <1.0 <1.0 <1.0 6.4 280 ---
VW-4 8/21/2008 NP 252.69 10.04 -- 242.65 74 <2.5 <2.5 <2.5 <2.5 3.2 720 ---
VW-4 11/13/2008 NP 252.69 9.95 -- 242.74 89 <2.0 <2.0 <2.0 <2.0 2.7 940 ---
VW-4 2/23/2009 NP 252.69 7.35 -- 245.34 290 0.97 <0.50 <0.50 <0.50 27 99 ---
VW-4 5/14/2009 NP 252.69 9.60 -- 243.09 <50 0.54 <0.50 <0.50 <0.50 10 100 ---
VW-4 9/23/2009 NP 252.69 10.04 -- 242.65 81 <0.50 <0.50 <0.50 <0.50 <0.50 61 ---
VW-4 3/4/2010 NP 252.69 8.05 -- 244.64 110 1.2 <0.50 <0.50 <1.0 9.7 45 ---
VW-4 8/19/2010 NP 252.69 9.93 -- 242.76 <50 <0.50 <0.50 <0.50 <1.0 6.3 150 ---

Notes:
P = well purged prior to sampling
NP = well not purged prior to sampling
TOC = Top of Casing
DTW = Depth to Water
ft = feet
TPHg = Total Petroleum Hydrocarbons as Gasoline
MTBE = Methyl tert-butyl ether
TPHd = Total Petroleum Hydrocarbons as Diesel
µg/L = micrograms per liter
- = not analyzed
< = analyte not detected, result is less than value provided



Table 3
July 2010 CPT Groundwater Analytical Data

Former BP Service Station 6002
6235 Seminary Avenue

Oakland, California

Sample 
Location Date

TPH-
GRO 
(ug/L)

 
Benzene 

(ug/L)

Toluene 
(ug/L)

Ethyl-
benzene 

(ug/L)

Total 
Xylenes 
(ug/L)

 MTBE 
(ug/L)

TBA 
(ug/L)

 DIPE 
(ug/L)

 ETBE 
(ug/L)

 TAME 
(ug/L)

EDB 
(ug/L)

 EDC 
(ug/L)

Methanol 
(ug/L)

100 1.0 150 300 1,800 13 12 -- -- -- -- -- --

CPT-1 7/19/2010 <250 <2.5 <2.5 <2.5 <5.0 110 110 <2.5 <2.5 <2.5 <2.5 <2.5 <500

CPT-2 7/19/2010 <50 <0.50 <0.50 <0.50 <1.0 4.3 <4.0 <0.50 <0.50 <0.50 <0.50 4.0 <100

TRIP BLANK 7/15/2010 <50 <0.50 <0.50 <0.50 <1.0 <0.50 <4.0 <0.50 <0.50 <0.50 <0.50 <0.50 <100

Notes:
TPH-GRO - Total Petroleum Hydrocarbons as Gasoline Range Organics
MTBE - Methyl Tertiary Butyl Ether
TBA - tert Butanol alcohol
DIPE - Di-isopropyl Ether
ETBE - Ethyl tert-Butyl Ether
TAME - ter-Amyl Methyl Ether
EDB - 1,2-dibromoethane
EDC - 1,2-dichloroethane
N/A - Not Applicable
-- - Not Analyzed/Not Measured
1 - Groundwater ESLs taken from Table F-1a

Analytical Methods:
TPH-GRO by EPA Method 8260B
BTEX, MTBE and oxygenates by EPA Method 8260B

Groundwater ESLs (µg/L)1

6002 Historic GW-Soil Results Table-BPM.xls ARCADIS Page 1 of 1



Date Sampled Approximate Flow 
Direction

Approximate 
Hydraulic 

Gradient (ft/ft)
3/15/1995 West-Southwest 0.08
5/30/1995 West-Southwest 0.08

6235 Seminary Avenue, Oakland, CA
Local Case #RO163

Table 4: Historical Groundwater Flow Directions and Gradients
Former BP Service Station No. 6002

5/30/1995 West Southwest 0.08
9/1/1995 West-Southwest 0.09

11/13/1995 West-Southwest 0.08
2/23/1996 West-Southwest 0.08
5/10/1996 West-Southwest 0.08
8/9/1996 Southwest 0.08

11/8/1996 Southwest 0.06
3/21/1997 West-Southwest 0.05
5/27/1997 West-Southwest 0.07
8/5/1997 West 0.08

10/29/1997 West-Southwest 0.0410/29/1997 West-Southwest 0.04
2/25/1998 West-Southwest 0.05
5/12/1998 West 0.07
7/28/1998 West 0.07

10/27/1998 West-Southwest 0.06
2/8/1999 West-Southwest 0.07
6/1/1999 West-Southwest 0.07

8/25/1999 West-Southwest 0.07
10/29/1999 West 0.07
2/16/2000 Southwest 0.05
6/23/2000 West 0 046/23/2000 West 0.04
8/17/2000 West 0.09

11/10/2000 West-Southwest 0.08
2/12/2001 West-Southwest 0.07
4/13/2001 West 0.09
7/18/2001 West 0.08
10/1/2001 West-Southwest 0.08
1/14/2002 West-Southwest 0.07
4/3/2002 West-Southwest 0.08
8/8/2002 West-Southwest 0.09

11/27/2002 West So th est 0 0811/27/2002 West-Southwest 0.08
2/10/2003 Southwest 0.06
6/3/2003 West 0.07

8/14/2003 West-Southwest 0.07
11/13/2003 West-Southwest 0.07
2/13/2004 Southwest 0.05
5/4/2004 Southwest 0.06

8/30/2004 Southwest 0.07
11/8/2004 Southwest 0.1
2/7/2005 Southwest 0.1
5/9/2005 Southwest 0.07

8/11/2005 West 0.07
12/2/2005 Southwest 0.1
2/15/2006 Southwest 0.07
4/28/2006 West 0.07
8/25/2006 West 0.07
11/2/2006 West 0.09
2/6/2007 West 0.05
5/9/2007 West 0.05
8/8/2007 West 0.05

11/14/2007 West 0.06
2/28/2008 West-Southwest 0.06
5/23/2008 West-Southwest 0.06
8/21/2008 West-Southwest 0.07

11/13/2008 West 0.08
2/23/2009 West 0.05
5/14/2009 West-Southwest 0.06
9/23/2009 West 0.06
3/3/2010 West-Southwest 0.05

8/19/2010 West 0.068/19/2010 West 0.06



Most Recent 
Concentration 

Observed
 (mg/kg)

Sample 
Depth 

(feet bgs)

Sample 
Date

Maximum 
Concentration 

Observed
(mg/kg)

Sample 
Depth 

(feet bgs)

Sample 
Date

Commercial 
ESL 

(mg/kg)

Most Recent 
Concentratio
n Observed

 (µg/L)

Sample 
Date

Maximum 
Concentration 

Observed
 (µg/L)

Sample 
Date

Commerical 
ESL for the 
Protection 

of the Vapor 
Intrusion 
Pathway

(µg/L)

State of 
California 
Maximum 

Contaminant 
Level
 (µg/L)

TPHg <1.0 (MW-7) 8 8/6/1996 260 (SB-2) 9.5 6/25/1995 450 2,300 (MW-5) 8/19/2010 27,000 (MW-5) 2/23/1996 100 NA
Benzene <0.0050 (MW-7) 8 8/6/1996 0.11 (PL-8) 5 3/8/1996 0.27 <0.50 (MW-5) 8/19/2010 2,500 (VW-4) 5/10/1996 1,800 1
Toluene <0.0050 (MW-7) 8 8/6/1996 4.4 (SB-2) 9.5 6/25/1995 210 0.55 (MW-5) 8/19/2010 250 (MW-5) 5/30/1995 350,000 150
Ethylbenzene <0.0050 (MW-7) 8 8/6/1996 10 (SB-2) 9.5 6/25/1995 5 1.7 (MW-5) 8/19/2010 1,600 (MW-5) 2/23/1996 175,000 300
Xylenes <0.0050 (MW-7) 8 8/6/1996 49 (SB-2) 9.5 6/25/1995 100 <1.0 (MW-5) 8/19/2010 1,900 (MW-5) 3/15/1995 160,000 1750
MTBE - - - - - - 65 6.3 (VW-4) 8/19/2010 43,000 (VW-4) 5/10/1996 80,000 13
TPHd - - - - - - 450 - - - - - NA

1 Soil results are reported from the vadose zone, which does not exceed 10 feet bgs
Bold = exceedances of commercial ESL
TPHg = Total Petroleum Hydrocarbons as Gasoline
MTBE = methyl tert-butyl ether
TPHd = Total Petroleum Hydrocarbons as Diesel
mg/kg = milligrams per kilogram
µg/L = micrograms per liter
bgs = below ground surface
ND = non-detect, below laboratory detection limits
GRO Commerical ESL values are listed as TPH (gasolines) in Table A of Screening for Environmental Concerns at Sites with Contaminated Soil and Groundwater
DRO Commercial ESL values are listed as TPH (middle distillates) in Table A of Screening for Environmental Concerns at Sites with Contaminated Soil and Groundwater

Table 5: Most Recent Maximum Concentration of Contaminants Detected in Soil and Groundwater
Former BP Service Station No. 6002
6235 Seminary Avenue, Oakland, CA

Local Case #RO163

Analyte

Soil 1 Groundwater



Figures



































HISTORICAL GROUNDWATER
FLOW DIRECTION ROSE DIAGRAM

17
FIGURE

FORMER BP STATION #6002
6235 SEMINARY AVENUE
OAKLAND, CALIFORNA

LOCAL CASE # RO162

C
IT

Y
: F

U
LL

E
R

TO
N

, C
A

   
 D

IV
/G

R
O

U
P

: E
N

V
   

 L
D

:R
.H

U
B

A
TC

H
   

 P
IC

:S
. G

LE
N

N
   

 P
M

:H
. P

H
IL

LI
P

S
   

TM
:B

. M
C

K
E

N
N

A
   

 L
Y

R
:(O

pt
)O

N
=*

;O
FF

=*
R

E
F*

C
:\D

oc
um

en
ts

 a
nd

 S
et

tin
gs

\rh
ub

at
ch

\D
es

kt
op

\je
ss

\c
02

1\
G

P
09

B
P

N
A

C
10

8 
Q

00
00

 -W
01

.d
w

g
   

LA
Y

O
U

T:
 1

6 
  S

A
V

E
D

: 1
1/

1/
20

10
 1

0:
11

 A
M

   
A

C
A

D
V

E
R

: 1
8.

0S
 (L

M
S

 T
E

C
H

) 
  P

A
G

E
S

E
TU

P
: -

--
-  

P
LO

TS
TY

LE
TA

B
LE

: -
--

-  
 P

LO
TT

E
D

: 1
1/

30
/2

01
0 

9:
59

 A
M

   
B

Y
: H

U
B

A
TC

H
, R

IC
K

LEGEND

CONCENTRIC CIRCLES REPRESENT 61  MONITORING
EVENTS CONDUCTED BETWEEN 3/95 AND 8/10.

GROUNDWATER FLOW DIRECTION











Appendix A 

Alameda Country Public Works 
Boring Permits



Alameda County Public Works Agency - Water Resources Well Permit

399 Elmhurst Street
Hayward, CA  94544-1395

Telephone: (510)670-6633   Fax:(510)782-1939

Application Approved on: 07/07/2010 By jamesy Permit Numbers: W2010-0494
Permits Valid from 07/15/2010 to 07/16/2010

Application Id: 1278108122824 City of Project Site:Oakland
Site Location: 6235 Seminary Avenue, Oakland, CA work is on the eastern portion of the site
Project Start Date: 07/15/2010 Completion Date:07/16/2010
Assigned Inspector: Contact John Shouldice at (510) 670-5424 or johns@acpwa.org

Applicant: ARCADIS - Loretta Kwong Phone: 925-296-7832
2033 North Main Street, Suite 340, Walnut Creek, CA  94596

Property Owner: Manal Gazali Phone: 510-639-7260
6259 Sunnymere Avenue, Oakland, CA  94605

Client: Loretta Kwong Phone: 925-296-7832
2033 North Main Street, Suite 340, Walnut Creek, CA  94596

Contact: Loretta Kwong Phone: 925-296-7832
Cell: 805-705-0796

Total Due: $265.00
Receipt Number: WR2010-0237   Total Amount Paid: $265.00

Payer Name : Loretta Kwong   Paid By: VISA PAID IN FULL

Works Requesting Permits:

Borehole(s) for Investigation-Geotechnical Study/CPT's - 3 Boreholes 

Driller: Chris Tatum - Lic #: 283326 - Method: CPT Work Total: $265.00

Specifications

Permit

Number

Issued Dt Expire Dt #

Boreholes

Hole Diam Max Depth

W2010-

0494

07/07/2010 10/13/2010 3 3.50 in. 25.00 ft

Specific Work Permit Conditions
1. Backfill bore hole by tremie with cement grout or cement grout/sand mixture.  Upper two-three feet replaced in kind or

with compacted cuttings. All cuttings remaining or unused shall be containerized and hauled off site.

2. Boreholes shall not be left open for a period of more than 24 hours. All boreholes left open more than 24 hours will

need approval from Alameda County Public Works Agency, Water Resources Section. All boreholes shall be backfilled

according to permit destruction requirements and all concrete material and asphalt material shall be to Caltrans Spec or

County/City Codes.  No borehole(s) shall be left in a manner to act as a conduit at any time.

3. Permittee shall assume entire responsibility for all activities and uses under this permit and shall indemnify, defend

and save the Alameda County Public Works Agency, its officers, agents, and employees free and harmless from any and

all expense, cost, liability in connection with or resulting from the exercise of this Permit including, but not limited to,

properly damage, personal injury and wrongful death.

4. Prior to any drilling activities, it shall be the applicant's responsibility to contact and coordinate an Underground

Service Alert (USA), obtain encroachment permit(s), excavation permit(s) or any other permits or agreements required

for that Federal, State, County or City, and follow all City or County Ordinances.  No work shall begin until all the permits

and requirements have been approved or obtained. It shall also be the applicants responsibilities to provide to the Cities

or to Alameda County an Traffic Safety Plan for any lane closures or detours planned. No work shall begin until all the

permits and requirements have been approved or obtained.



Alameda County Public Works Agency - Water Resources Well Permit

5. Applicant shall contact John Shouldice for an inspection time at 510-670-5424 at least five (5) working days prior to

starting, once the permit has been approved. Confirm the scheduled date(s) at least 24 hours prior to drilling.

6. Permittee, permittee's contractors, consultants or agents shall be responsible to assure that all material or waters

generated during drilling, boring destruction, and/or other activities associated with this Permit will be safely handled,

properly managed, and disposed of according to all applicable federal, state, and local statutes regulating such. In no

case shall these materials and/or waters be allowed to enter, or potentially enter, on or off-site storm sewers, dry wells, or

waterways or be allowed to move off the property where work is being completed.

7. Cuttings may also be left on site or spread out as long as the applicants has approval from the property owner and the

cuttings will not violate the State and County Clean Water laws (NPDES).

8. Copy of approved drilling permit must be on site at all times. Failure to present or show proof of the approved permit

application on site shall result in a fine of $500.00.

9. Prior to any drilling activities onto any public right-of-ways, it shall be the applicants responsibilities to contact and

coordinate a Underground Service Alert (USA), obtain encroachment permit(s), excavation permit(s) or any other permits

required for that City or to the County and follow all City or County Ordinances.  It shall also be the applicants

responsibilities to provide to the Cities or to Alameda County a Traffic Safety Plan for any lane closures or detours

planned.  No work shall begin until all the permits and requirements have been approved or obtained.

10. Permit is valid only for the purpose specified herein.  No changes in construction procedures, as described on this

permit application.  Boreholes shall not be converted to monitoring wells, without a permit application process.



Appendix B 

Monitoring Well Construction Details 
and Soil Boring Logs 



























































Arcadis
Operator:   BH-ML
Sounding:   CPT-01
Cone Used:  DSG0786

CPT Date/Time:  7/15/2010 9:29:48 AM
Location:  BP FACILITY 6002
Job Number:  GP09BPNA-C108

Maximum Depth = 30.02 feet Depth Increment = 0.164 feet

*Soil behavior type and SPT based on data from UBC-1983

Tip Resistance 

 Qt TSF
3000

0

5

10

15

20

25

30

Depth
(ft)

Local Friction 

 Fs TSF
80

Friction Ratio  

 Fs/Qt (%)    
100

Soil Behavior Type*

Zone: UBC-1983

 1   sensitive fine grained   
 2      organic material      
 3            clay            

 4     silty clay to clay     
 5  clayey silt to silty clay 
 6  sandy silt to clayey silt 

 7  silty sand to sandy silt  
 8     sand to silty sand     
 9            sand            

 10    gravelly sand to sand   
 11 very stiff fine grained (*)
 12   sand to clayey sand (*)  

120

SPT N*

60% Hammer
1600



Arcadis
Operator:   BH-ML
Sounding:   CPT-02
Cone Used:  DSG0786

CPT Date/Time:  7/15/2010 12:10:50 PM
Location:  BP FACILITY 6002
Job Number:  GP09BPNA-C108

Maximum Depth = 30.68 feet Depth Increment = 0.164 feet

*Soil behavior type and SPT based on data from UBC-1983

Tip Resistance 

 Qt TSF
3000

0

5

10

15

20

25

30

Depth
(ft)

Local Friction 

 Fs TSF
80

Friction Ratio  

 Fs/Qt (%)    
120

Soil Behavior Type*

Zone: UBC-1983

 1   sensitive fine grained   
 2      organic material      
 3            clay            

 4     silty clay to clay     
 5  clayey silt to silty clay 
 6  sandy silt to clayey silt 

 7  silty sand to sandy silt  
 8     sand to silty sand     
 9            sand            

 10    gravelly sand to sand   
 11 very stiff fine grained (*)
 12   sand to clayey sand (*)  

120

SPT N*

60% Hammer
1200



Arcadis
Operator:   BH-ML
Sounding:   CPT-03
Cone Used:  DSG0786

CPT Date/Time:  7/15/2010 2:46:47 PM
Location:  BP FACILITY 6002
Job Number:  GP09BPNA-C108

Maximum Depth = 30.02 feet Depth Increment = 0.164 feet

*Soil behavior type and SPT based on data from UBC-1983

Tip Resistance 

 Qt TSF
2500

0

5

10

15

20
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30

Depth
(ft)

Local Friction 

 Fs TSF
100

Friction Ratio  

 Fs/Qt (%)    
120

Soil Behavior Type*

Zone: UBC-1983

 1   sensitive fine grained   
 2      organic material      
 3            clay            

 4     silty clay to clay     
 5  clayey silt to silty clay 
 6  sandy silt to clayey silt 

 7  silty sand to sandy silt  
 8     sand to silty sand     
 9            sand            

 10    gravelly sand to sand   
 11 very stiff fine grained (*)
 12   sand to clayey sand (*)  

120

SPT N*

60% Hammer
2000



Appendix C 

Laboratory Analytical Report and 
Chain of Custody Documentation 

 



ANALYTICAL REPORT

Job Number: 720-29375-1

Job Description: BP #6002, Oakland

For:
ARCADIS U.S., Inc.

155 Montgomery Street
Suite 1500

San Francisco, CA  94104

Attention:  Hollis Phillips

_____________________________________________

Approved for release.
Surinder Sidhu
Customer Service Manager
7/26/2010 4:18 PM

Designee for
Dimple Sharma

Project Manager I
dimple.sharma@testamericainc.com

07/26/2010

cc: Mr. Jason Duda
Mr. Ben McKenna

CA ELAP Certification # 2496
The Chain(s) of Custody are included and are an integral part of this report.
The report shall not be reproduced except in full, without the written approval of the laboratory. The client, by accepting
this report, also agrees not to alter any reports whether in the hard copy or electronic format and to use reasonable
efforts to preserve the reports in the form and substance originally provided by TestAmerica.
A trip blank is required to be provided for volatile analyses. If trip blank results are not included in the report, either the
trip blank was not submitted or requested to be analyzed.

TestAmerica Laboratories, Inc.

TestAmerica San Francisco   1220 Quarry Lane, Pleasanton, CA  94566

Tel (925) 484-1919  Fax (925) 600-3002 www.testamericainc.com
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Job Narrative

720-29375-1

Comments

No additional comments. 

Receipt 

Sample CPT-1: Received only 1 partially-filled vial.  Client approved analysis was 8260 rather than 8015.  Gas range C6-C12 .

All other samples were received in good condition within temperature requirements.

GC/MS VOA 

No analytical or quality issues were noted.

Page 2 of 15



EXECUTIVE SUMMARY - Detections

Client:   ARCADIS U.S., Inc. Job Number:   720-29375-1

Analyte Result / Qualifier

Reporting 

Limit Units  Method

Lab Sample ID      Client Sample ID

720-29375-1 CPT-2

0.50 ug/L 8260B/CA_LUFTMS4.3MTBE

0.50 ug/L 8260B/CA_LUFTMS4.01,2-DCA

720-29375-2 CPT-1

2.5 ug/L 8260B/CA_LUFTMS110MTBE

20 ug/L 8260B/CA_LUFTMS110TBA

TestAmerica San Francisco
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METHOD SUMMARY

Job Number: 720-29375-1Client: ARCADIS U.S., Inc.

Preparation MethodMethodLab LocationDescription

Matrix Water

SW846 8260B/CA_LUFTMS8260B / CA LUFT MS TAL SF

SW846 5030BTAL SFPurge and Trap

Lab References:

TAL SF = TestAmerica San Francisco

Method References:

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its 

Updates.

TestAmerica San Francisco
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SAMPLE SUMMARY

Client:   ARCADIS U.S., Inc. Job Number:   720-29375-1

Client Sample IDLab Sample ID Client Matrix

Date/Time 

Sampled

Date/Time 

Received

07/19/2010  0910 07/19/2010  1525CPT-2720-29375-1 Water

07/19/2010  0950 07/19/2010  1525CPT-1720-29375-2 Water

07/15/2010  0000 07/19/2010  1525TB-20100715720-29375-3TB Water

TestAmerica San Francisco
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Analytical Data

Client:   ARCADIS U.S., Inc. Job Number:   720-29375-1

Client Sample ID:

Lab Sample ID:

CPT-2

Client Matrix:

720-29375-1

Water

Date Sampled:  07/19/2010 0910

Date Received: 07/19/2010 1525

8260B/CA_LUFTMS 8260B / CA LUFT MS

Method:

Date Prepared:

Date Analyzed:

Dilution:

Preparation:

07/21/2010  1648

07/21/2010  1648

1.0

8260B/CA_LUFTMS Analysis Batch: 720-74886

Final Weight/Volume:

Initial Weight/Volume:

Lab File ID:

Instrument ID:

07211017.D

10   mL

10   mL

5030B

HP9

Analyte Result (ug/L) Qualifier RL

ND 50Gasoline Range Organics (GRO)-C6-C12

ND 0.50Benzene

ND 0.50Toluene

ND 0.50Ethylbenzene

ND 1.0Xylenes, Total

4.3 0.50MTBE

ND 0.50EDB

4.0 0.501,2-DCA

ND 4.0TBA

ND 100Ethanol

ND 0.50DIPE

ND 0.50TAME

ND 0.50Ethyl t-butyl ether

Surrogate %Rec Acceptance LimitsQualifier

94 67 - 1304-Bromofluorobenzene

105 67 - 1301,2-Dichloroethane-d4 (Surr)

94 70 - 130Toluene-d8 (Surr)
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Analytical Data

Client:   ARCADIS U.S., Inc. Job Number:   720-29375-1

Client Sample ID:

Lab Sample ID:

CPT-1

Client Matrix:

720-29375-2

Water

Date Sampled:  07/19/2010 0950

Date Received: 07/19/2010 1525

8260B/CA_LUFTMS 8260B / CA LUFT MS

Method:

Date Prepared:

Date Analyzed:

Dilution:

Preparation:

07/21/2010  1720

07/21/2010  1720

5.0

8260B/CA_LUFTMS Analysis Batch: 720-74886

Final Weight/Volume:

Initial Weight/Volume:

Lab File ID:

Instrument ID:

07211018.D

10   mL

10   mL

5030B

HP9

Analyte Result (ug/L) Qualifier RL

ND 250Gasoline Range Organics (GRO)-C6-C12

ND 2.5Benzene

ND 2.5Toluene

ND 2.5Ethylbenzene

ND 5.0Xylenes, Total

110 2.5MTBE

ND 2.5EDB

ND 2.51,2-DCA

110 20TBA

ND 500Ethanol

ND 2.5DIPE

ND 2.5TAME

ND 2.5Ethyl t-butyl ether

Surrogate %Rec Acceptance LimitsQualifier

89 67 - 1304-Bromofluorobenzene

100 67 - 1301,2-Dichloroethane-d4 (Surr)

92 70 - 130Toluene-d8 (Surr)
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Analytical Data

Client:   ARCADIS U.S., Inc. Job Number:   720-29375-1

Client Sample ID:

Lab Sample ID:

TB-20100715

Client Matrix:

720-29375-3TB

Water

Date Sampled:  07/15/2010 0000

Date Received: 07/19/2010 1525

8260B/CA_LUFTMS 8260B / CA LUFT MS

Method:

Date Prepared:

Date Analyzed:

Dilution:

Preparation:

07/21/2010  1512

07/21/2010  1512

1.0

8260B/CA_LUFTMS Analysis Batch: 720-74886

Final Weight/Volume:

Initial Weight/Volume:

Lab File ID:

Instrument ID:

07211014.D

10   mL

10   mL

5030B

HP9

Analyte Result (ug/L) Qualifier RL

ND 50Gasoline Range Organics (GRO)-C6-C12

ND 0.50Benzene

ND 0.50Toluene

ND 0.50Ethylbenzene

ND 1.0Xylenes, Total

ND 0.50MTBE

ND 0.50EDB

ND 0.501,2-DCA

ND 4.0TBA

ND 100Ethanol

ND 0.50DIPE

ND 0.50TAME

ND 0.50Ethyl t-butyl ether

Surrogate %Rec Acceptance LimitsQualifier

91 67 - 1304-Bromofluorobenzene

95 67 - 1301,2-Dichloroethane-d4 (Surr)

93 70 - 130Toluene-d8 (Surr)
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DATA REPORTING QUALIFIERS

Lab Section Qualifier Description
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Quality Control Results

Client:   ARCADIS U.S., Inc. Job Number:   720-29375-1

QC Association Summary

Lab Sample ID Client Sample ID Client Matrix Method Prep Batch

Report

Basis

GC/MS VOA

Analysis Batch:720-74886

Lab Control Sample Water 8260B/CA_LUFTLCS 720-74886/5 T

Lab Control Sample Water 8260B/CA_LUFTLCS 720-74886/7 T

Lab Control Sample Duplicate Water 8260B/CA_LUFTLCSD 720-74886/6 T

Lab Control Sample Duplicate Water 8260B/CA_LUFTLCSD 720-74886/8 T

Method Blank Water 8260B/CA_LUFTMB 720-74886/4 T

WaterCPT-2 8260B/CA_LUFT720-29375-1 T

WaterCPT-1 8260B/CA_LUFT720-29375-2 T

WaterTB-20100715 8260B/CA_LUFT720-29375-3TB T

Report Basis

T = Total

TestAmerica San Francisco
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Quality Control Results

Job Number:   720-29375-1Client:   ARCADIS U.S., Inc.

WaterClient Matrix:

1.0Dilution:

Date Analyzed:

Lab Sample ID:

07/21/2010  0951

Method Blank - Batch:  720-74886

Date Prepared:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Analysis Batch:   720-74886

Prep Batch: N/A

07/21/2010  0951

07211004.D

10   mL

10   mL

Units: ug/L

Method: 8260B/CA_LUFTMS

Preparation: 5030B

HP9MB 720-74886/4

Analyte Result Qual RL

ND 50Gasoline Range Organics (GRO)-C6-C12

ND 0.50Benzene

ND 0.50Toluene

ND 0.50Ethylbenzene

ND 1.0Xylenes, Total

ND 0.50MTBE

ND 0.50EDB

ND 0.501,2-DCA

ND 1.0m-Xylene & p-Xylene

ND 0.50o-Xylene

ND 4.0TBA

ND 100Ethanol

ND 0.50DIPE

ND 0.50TAME

ND 0.50Ethyl t-butyl ether

Surrogate % Rec Acceptance Limits

4-Bromofluorobenzene 94 67 - 130

1,2-Dichloroethane-d4 (Surr) 96 67 - 130

Toluene-d8 (Surr) 94 70 - 130

TestAmerica San Francisco Page 11 of 15



Quality Control Results

Job Number:   720-29375-1Client:   ARCADIS U.S., Inc.

Date Analyzed:

Date Analyzed:

Dilution:

Dilution:

07/21/2010  1023

07/21/2010  1055

Lab Control Sample/

Lab Control Sample Duplicate Recovery Report - Batch:  720-74886

1.0

1.0

Water

LCS Lab Sample ID:

LCSD Lab Sample ID:

Client Matrix:

Date Prepared:

Units:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Client Matrix: Water

Date Prepared:

Units:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

ug/L

07/21/2010  1023

Prep Batch: N/A

Analysis Batch:   720-74886

07211005.D

10   mL

10   mL

07211006.D

10   mL

10   mL

ug/L

07/21/2010  1055

Analysis Batch:   720-74886

Prep Batch: N/A

Method: 8260B/CA_LUFTMS

Preparation: 5030B

HP9

HP9

LCS 720-74886/5

LCSD 720-74886/6

Analyte LCSD QualLCS QualRPD LimitRPDLimitLCSDLCS

% Rec.

9797 82 - 127 0 20Benzene

9997 83 - 129 2 20Toluene

111110 86 - 135 1 20Ethylbenzene

10098 62 - 130 2 20MTBE

10199 70 - 130 2 20EDB

9291 70 - 126 1 201,2-DCA

111110 70 - 142 1 20m-Xylene & p-Xylene

109107 89 - 136 1 20o-Xylene

101103 82 - 116 1 20TBA

96104 31 - 216 8 20Ethanol

9695 74 - 155 1 20DIPE

106103 79 - 129 2 20TAME

9999 70 - 130 1 20Ethyl t-butyl ether

Surrogate LCS % Rec LCSD % Rec Acceptance Limits

4-Bromofluorobenzene 101 101 67 - 130

1,2-Dichloroethane-d4 (Surr) 91 91 67 - 130

Toluene-d8 (Surr) 97 97 70 - 130

TestAmerica San Francisco Page 12 of 15



Quality Control Results

Job Number:   720-29375-1Client:   ARCADIS U.S., Inc.

Date Analyzed:

Date Analyzed:

Dilution:

Dilution:

07/21/2010  1127

07/21/2010  1159

Lab Control Sample/

Lab Control Sample Duplicate Recovery Report - Batch:  720-74886

1.0

1.0

Water

LCS Lab Sample ID:

LCSD Lab Sample ID:

Client Matrix:

Date Prepared:

Units:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Client Matrix: Water

Date Prepared:

Units:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

ug/L

07/21/2010  1127

Prep Batch: N/A

Analysis Batch:   720-74886

07211007.D

10   mL

10   mL

07211008.D

10   mL

10   mL

ug/L

07/21/2010  1159

Analysis Batch:   720-74886

Prep Batch: N/A

Method: 8260B/CA_LUFTMS

Preparation: 5030B

HP9

HP9

LCS 720-74886/7

LCSD 720-74886/8

Analyte LCSD QualLCS QualRPD LimitRPDLimitLCSDLCS

% Rec.

7780 58 - 106 4 20Gasoline Range Organics (GRO)-C6-C12

Surrogate LCS % Rec LCSD % Rec Acceptance Limits

4-Bromofluorobenzene 103 100 67 - 130

1,2-Dichloroethane-d4 (Surr) 96 96 67 - 130

Toluene-d8 (Surr) 97 98 70 - 130

TestAmerica San Francisco Page 13 of 15
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Login Sample Receipt Check List

Client: ARCADIS U.S., Inc. Job Number: 720-29375-1

Login Number: 29375

Question T / F/ NA Comment

Creator: Hoang, Julie

List Source: TestAmerica San Francisco

List Number: 1

Radioactivity either was not measured or, if measured, is at or below 

background

N/A

The cooler's custody seal, if present, is intact. N/A

The cooler or samples do not appear to have been compromised or 

tampered with.

True

Samples were received on ice. True

Cooler Temperature is acceptable. True

Cooler Temperature is recorded. True

COC is present. True

COC is filled out in ink and legible. True

COC is filled out with all pertinent information. True

Is the Field Sampler's name present on COC? True

There are no discrepancies between the sample IDs on the containers and 

the COC.

True

Samples are received within Holding Time. True

Sample containers have legible labels. True

Containers are not broken or leaking. True

Sample collection date/times are provided. True

Appropriate sample containers are used. True

Sample bottles are completely filled. True

Sample Preservation Verified True

There is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs

False SEE NCM

VOA sample vials do not have headspace or bubble is <6mm (1/4") in 

diameter.

True

If necessary, staff have been informed of any short hold time or quick TAT 

needs

True

Multiphasic samples are not present. True

Samples do not require splitting or compositing. True

TestAmerica San Francisco
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Appendix D 

Concentration versus Time Graphs 
for TPHg, Benzene and MTBE
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CHART 1: MW-5 Concentration Trends

TPHg MTBE Benzene Water Elevation
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Appendix E 

Underground Utility Site Photos, 
Historical Utility Figures, Utility 
Documentation and California 
Department of Water Resources Well 
Records









































 ULS SERVICES CORP  
GEOMARKOUT LOCATING CO   a trade name of ULS 

Work Order Agreement 
Job Site Location 
 6235  SEMINARY RD. 

Job PO  TO     
 

City, State 
OAKLAND,  CA 

Job Date
 9 JULY   2010 

CLIENT                         ARCADIS US           1000 – 1230  + .5 HR report LABOR HOURS W/REPORT/   
HRS    

ADDRESS FAXED  

CITY, STATE, ZIP        SF, CA TELEPHONED 

PHONE/FAX HAND DELIVERED

E-MAIL        
 

E-MAILED   

WORK REQUESTED:    UTILITY LOCATE-PRESCREENING AT THREE PROPOSED CPT LOCATIONS 
(ONE ZONE ALONG WEST SIDE SITE) AT ACTIVE STATION. GENERATE REPORT. 

WORK PERFORMED PRELIMINARY REVIEW OF CLIENT PROVIDED 
UTILITY DRAWINGS/AS-BUILTS:   SS MAPS 

VISUAL SITE INSPECTION (MANHOLES, 
DRAINS):            SURFACE ONLY 

EMPCL CONDUCTIVE UTILITY SURVEY:  CHECK
GAS: X  ELECTRIC:   X COMM.: X   WATER:  X 

EMIMD METAL DETECTION SURVEY : 
AMBIENT NOISE AND SETTINGS             

LOW NOISE GAIN  7.5  LOW  ELV 
       OPTIMUM  VERY HI SETTINGS ACHIEVED                       

EM INSERTION :   NF 

GPR NON-CONDUCTIVE SURVEY:    YES T GOOD 
RESPONCE                                                      

CLIENT ON-SITE REVIEW OF FINDINGS:  YES

GENERAL LIMITATIONS 
 
NOTE:          The work described herein is performed to industry standards (or higher) using multiple methodology and QA/QC 
protocol. ULS cannot guarantee the accuracy or the ability to detect all underground facilities and potential interferences. Non-
conductive or conductive utilities/facilities may not be detected due to variables and constraints beyond ULS control. Where 
known, constraints and limitations will be brought to the client’s attention.  Excavation work may result in injury to persons 
and/or damage to facilities.  Client and/or excavator are advised to take all steps necessary to avoid contact with underground 
facilities.  This includes, but is not limited to, safe digging practices, hand tooling in congested areas and within two feet on side 
of marked utilities (distance may vary by law), utility drawing review, site facilities representative review, and “one-call” utilities 
notification.  ULS and its representatives are not responsible for injury to persons or damage to facilities.  This document and 
accompanying pages will be delivered to the client before commencement of intrusive work for the client’s review.  If any 
questions arise, please notify our office immediately. 
 
NOTE:          Specific comments/limitations/constraints, known and recognized will be recorded on attached pages (field notes).  
Caution – some facilities (conductive or non- conductive) may not be detected. Not all limitations and constraints may be 
recognized. 
 

SIGNATURE OF ULS REPRESENTATIVE ON-SITE   
                                                                               M BENEDICT 

PAGE           OF 
    1              

 SEATTLE / PORTLAND/ ALASKA/ SAN DIEGO/ LA / SAC 
WWW.ULSSERVICES.COM 
WWW.GEOMARKOUT.COM 
 
CORPORATE ADDRESS / INQUIRIES   
P.O. Box 724, Pocatello, ID 83204 (Mail only) 
1465 Los Altos Way, Pocatello, ID 83201 (Parcels only) 
Ph. (208) 234-1441 (800) 301-4420   FAX (208) 234-1507 
 
FIELD SERVICES: 
SEATTLE/PORTLAND/SACRAMENTO:  
  1 866 804-5734   
SOCAL   1 800 528-8206 



 
…………………………………………………………………         
GEOMARKOUT                     
 a trade name of  ULS Services Corp ( 23 years Anv)  
    
6235 SEMINARY RD., OAKLAND, CA 
9 JULY 2010  
 
METHODS AND GENERAL OBSERVATIONS: 
 
ARRIVED SITE, SET UP BEACONS 
AROUND VEHICLE AND NEAR ENTRY WAY CLOSE TO WORK AREA. WENT OVER  
WORK PERMIT WITH CLIENT.  MADE   GENERAL SITE WALK TO REVIEW SURVEY 
AREA WHERE PROPOSED ZONE IS (WEST SIDE SITE)... CHECKED FOR SURFACE 
UTILITY MANIFESTATIONS SUCH AS   VALVES, METERS, CONDUITS, TRENCHING 
SEAMS, VAULT LIDS AND EXISTING ONE CALL MARKINGS.   METHODS UTILIZED 
INCLUDE:   EM PIPE AND CABLE LOCATION USING AMBIENT, GROUND 
INDUCTION AND CONNNECTION MODE SWEEPS.   EM INDUCTION METAL 
DETECTION AND GPR.  GPR RUN ACROSS ZONE AND EACH PROPOSED 
LOCATION.   OBSERVATIONS ARE MARKED WITH WHITE AND PINK PAINT. 
MARKED OUT ZONE IS WHITE BOX AS WELL (REFER TO PHOTOS). 

 
UTILITY LOCATION (MARKOUT)  
 
A  CARTISIAN GRID PATH IS WALKED ACROSS THE   SURROUNDING AREA OF 
PROPOSED ZONES USING   EM   PIPE AND CABLE LOCATION (EMPCL), EM 
INDUCTION METAL DETECTOR (EMIMD).  AND GPR.  DURING EMPCL SURVEY, 
AMBIENT, GROUND INDUCTION, AND CONNECTION MODES ARE UTILIZED.   
EMIMD METAL DETECTOR BACKGROUND EM NOISE IS LOW AND VERY HIGH 
SETTING AND LOW SCAN ELEVATION IS USED, ALLOWING FOR OPTIMUM 
DETECTION IN ASPHALT AREAS AWAY FFROM METAL INTERFERENCE.  A 
MAGNETIC GRADIOMETER IS ALSO UTILIZED.  GPR PENETRATION AND 
RESOLUTION IS ALSO   FAIR TO GOOD.  
 
 
SEE OBSERVATION COMMENTS TO RIGHT SIDE 
AND BELOW ………………………………….> 
 
 
 
 
 
 
 
 
 

X SITE WALK 
 

X VISUALS 
 

X ONECALL /DIG ALERT 
RECALL? 

X UTILITY MAINS
 

X ELECTRIC  
TRENDS OFF POLE  NE CORNER 
AND ALONG SIDEWALK NSIDE  
TURNS INTO SITE UP TO  WEST  
SIDE  BLDG. 

X TELEPHONE  SAME UP TO  
NW CORNER  BLDG 
 

X NAT GAS    NO  METER 
 

X WATER  FIRE SPRINKLER  
 

X SEWER/STORM   SEWER NOT 
KNOWN MAY  TREND  EAST OR 
NORTH – NW ( CAUTION NEAR  
NW CORNER) 

X STORM DRAINS trend east
 

WATER  CAUTION 
METER AT SIDEWALK  NORTH 
SIDE. SIGNAL MIXED WITH E 
AND TEL. 

X  

X OTHER   CAUTION SIGN 
CONDUCIT AND UNKNOWN 
IN ZONE  

X FUEL SYSTEM  OUT OF AREA
TO EAST     

  
TANKS/LIMITS   N/A 

  
PUMPS/VISUAL    NA 

 
CONDUIT    

  
PIPING     

 VENTS       
 



 
GEOMARKOUT                     
 a trade name of  ULS Services Corp ( 23 years Anv)  
    
6235 SEMINARY RD., OAKLAND, CA 
9 JULY 2010  
 
 
 
GENERAL OBSERVATIONS. 
 
MAIN UTLITIES 
 
MAIN ELECTRIC TO BLDG RUNS OFF POLE  AT NE  CORNER AND FOLLOWS SIDEWALK NORTH SIDE SITE 
BEFORE TURNING IN TOWARDS  WEST SIDE BLDG.  TEL  IS SIMILAR UP TO  NORTH – NW  CORNER BLDG. 
NAT GAS MAIN DOES NOT EXIST AT BLDG..  WATER METER EXISTS AT SIDEWALK NEXT TO ENTRY POINT 
FOR  E AND TEL.  EM DIRECT CONNECT IS POOR AND  WATER PIPE SIGNAL IS MIXED WITH  TEL AND ELT.  
WATER NOT CONFIRMED BUT APPEARS  TO TREND INTO BLDG FROM METER.   STORM DRAIN CATCH 
BASIN  NORTH OF ZONE DRAINS  EAST FROM  INLET BASED ON  GPR DATA. DRAIN IS CLOGGED..    
CAUTION  SEWER LATERAL PIPE NOT KNOWN, MAY TRENDI  EAST OR NORHT TO ROADS.  CAUTION NEAR  
NORTH  END ZONE IN THE EVENT IT DRAINS NW..  
 
SECONDARIES 
 
SIGN  AT  NW CONRER  APPEARS TO BE ASSOCIATED WITH A  SIGNAL TRACED  SE TOWARD  NW 
CORNER OF BLDG.  A SECOND UNKNOWN SIGNAL IS  ALSO  OBSERVED TRENDING  N-S  THRU THE  MID 
SECTION OF  ZONE ( SEE PHOTOS) 
 
SPECIFIC OBSERVATIONS AND COMMENTS OR CONCERNS: 
 
PROPOSED ZONE   MARKOUT AREA WEST SIDE      
 
CAUTIION OF    UNKNOWN SIGNAL TRACE AND SIGN CABLE. CAUTION FOR  UNDECTECTED 
SEWER LATERAL.    
 
 
END REPORT / REFER TO PHOTOS  /   
SAWCUT, JACKHAMMAR AIRKNIFE AND DRIVE/ DRILL CAREFULLY ALL LOCATIONS. 
ADVISE LOCATING ENERGY ISOLATION SHUTOFF FOR FUEL, WATER, ELEC, AND NAT GAS. 
  
 
MWB 9 JULY 2010 

.     
 
 
  





















































 
EAST BAY MUNICIPAL UTILITY DISTRICT 
ENGINEERING SERVICES DIVISION 

MAIL SLOT 503 
  

DATE:  9/1/2010 
 
SEND TO: Arcadis U.S., Inc. 
 
FAX NUMBER:(925) 274-1100  
 
FILES TRANSMITTED (including this cover sheet): (1)PDF       
 
FROM:  Eric West, Drafter III , Mapping Unit 

    Phone: (510) 287-1876 
    Fax:  (510) 287-1260 
    E-mail:  ewest@ebmud.com 
 

ATTENTION: Ines de Sainte Marie  
 
SUBJECT:  Map Request      
 
Dear Ines, 
Attached is the map area you requested. Please note that these enlargements are at no 
specific scale. Let me know if you need any further assistance. 
 
By receipt of requested documents, the DOCUMENT RECIPIENT agrees that he or she, 
and/or any other authorized representatives of the DOCUMENT RECIPIENT, will provide 
no copy (nor partial copy) to any other person or agency, will not redistribute any 
document to any other entity, business or individual, nor use the document for other than 
the specified purpose.  At the point the document is no longer required for use by the 
DOCUMENT RECIPIENT, the data shall be returned to the District or destroyed. 
 
Very truly yours, 
 
 
Eric West 

 
Re: Attachments - Maps are to be used for general reference purposes only.  The data was not compiled 
nor intended to be used to determine, establish, or reestablish a legal boundary or location of fixed works. 
Posted revisions include data that may be proposed, unverified or otherwise tentative in nature.  EBMUD 
is not responsible for any errors that may be contained herein.  If discrepancies are found please notify the 
EBMUD Mapping Unit. 

 

375 Eleventh Street – Oakland, CA 94607-4240 
P.O. Box 24055 – Oakland, CA 94623-1055 
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Alameda County Environmental Health 
 
 CASE CLOSURE SUMMARY 
 LEAKING UNDERGROUND FUEL STORAGE TANK – LOCAL OVERSIGHT PROGRAM 
 
 
I.  AGENCY INFORMATION Date:  November 30, 2010 
 

Agency Name:  Alameda County Environmental Health Address:  1131 Harbor Bay Parkway 

City/State/Zip:  Alameda, CA  94502-6577 Phone:  510.668.4411 

Responsible Staff Person: Paresh Khatri Title:  Groundwater Resources Engineer 

 
II. CASE INFORMATION 
 

Site Facility Name:  Former BP Service Station #6002 

Site Facility Address:  4190 Mowry Avenue, Fremont, CA 

RB Case No.: 01-0113 Local Case No.:  RO0000163 LOP Case No.:  RO0000163 

URF Filing Date:   Global ID No.:  T0600100105 APN:  37A-2770-6-3 

Responsible Parties Addresses Phone Numbers 

Atlantic Richfield Company P.O. Box 1257, San Ramon, CA 94583 (925) 275-3801 

 

Tank I.D. No Size in Gallons Contents Closed 
In Place/Removed? Date 

Unknown 4,000 Gasoline In Place 1996-Present 

Unknown 4,000 Gasoline In Place 1996-Present 

Unknown 6,000 Gasoline In Place 1996-Present 

Unknown 6,000 Gasoline Removed 1996 

Unknown 6,000 Gasoline Removed 1996 

Unknown 4,000 Gasoline Removed 1996 

Unknown 4,000 Gasoline Removed 1996 

Piping Removed February 1996 

Four USTs (one 15,000-gal, one 12,000-gal, and two 6,000-gal) were installed in 1982. An August 1986 tank test indicated 
the 12,000-gal tank storing unleaded gasoline was leaking at approximately 10 gph.  The results from the other three tanks 
came back as “tight”. Subsequent annual tank tests of all four tanks came back as “tight” (EMCON Northwest, 1994). 
 
III. RELEASE AND SITE CHARACTERIZATION INFORMATION 
 

Cause and Type of Release: Exact release source is unknown; upon excavation in 1996 the USTs were described 
as being in good condition with no obvious holes or leaks. 
Site characterization complete?  Yes Date Approved By Oversight Agency: TBD 
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Monitoring wells installed?  Yes Number:  9 Proper screened interval?  yes 

Highest GW Depth Below Ground Surface:  17.84 
feet (below top of casing) 

Lowest Depth: 5.04 
feet (below top of 
casing) 

Flow Direction: predominately west 

Most Sensitive Current Use:  municipal and domestic water supply 

 
 
Summary of Production Wells in Vicinity:  Production wells are not present in site vicinity (1,320 feet) 
 

Are drinking water wells affected?  No Aquifer Name:  NA 

Is surface water affected?  No Nearest SW Name: Lake Aliso 

Off-Site Beneficial Use Impacts (Addresses/Locations):  None 

Reports on file?  Yes with ACEH Where are reports filed?  ACEH & SFBRWQCB 

 
 

TREATMENT AND DISPOSAL OF AFFECTED MATERIAL 

Material Amount (Include Units) Action (Treatment or Disposal w/Destination) Date 

Tank 
two 4,000-gallon UST  
two 6,000-gallon UST 

 

4,000-gallon Gasoline USTs removed in 
1996; 6,000-gallon Gasoline USTs removed 
in 1996. Waste manifests included in UST 

removal report 

March 1996 

Piping Unknown Product lines removed in March 1996; waste 
manifest included in removal report 

Piping removed on 
March, 1996 

Free Product None -- -- 

Soil 370 Cubic Yards 
Soil removed in March 1996 during product 
line replacement. Soil removed during 
Gasoline UST removal in March 1996 

March 1996 

Groundwater 11,500 Gallons Groundwater pumped out of UST cavity 
during UST removal in March 1996 March 1996 
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MAXIMUM DOCUMENTED CONTAMINANT CONCENTRATIONS BEFORE AND AFTER CLEANUP 
(Please see appendices for additional information on contaminant locations and concentrations) 

Contaminant 
Soil (ppm)1 Water (ppb) 

Before After2 Before After2 

TPHg 
130 mg/kg 
(PL-3@ 5’, 
3/6/1996) 

 

<1.0 mg/kg 
(MW-7@ 5’, 

8/6/1996) 

27,000 μg/L 
MW-5, 2/23/1996 

2,300 μg/L 
MW-5, 8/19/2010 

TPHd Not sampled Not sampled Not sampled Not sampled 

Total Oil and Grease Not sampled Not sampled Not sampled Not sampled 

Benzene 
0.11 mg/kg 
 (PL-8@ 5’, 
3/8/1996) 

 

<0.005 mg/kg  
(MW-7@ 5’, 

8/6/1998) 

2,500 μg/L 
VW-4, 5/10/1996 

<0.50 μg/L 
MW-5, 8/19/2010 

Toluene 
0.057 mg/kg 

 (PL-8@ 5’, 
3/8/1996) 

 

<0.005 mg/kg  
(MW-7@ 5’, 

8/6/1998) 

250 μg/L 
MW-5, 5/30/1995 

0.55 μg/L 
MW-5, 8/19/2010 

Ethylbenzene 
0.21 mg/kg 

(PL-3@ 5’, 
3/6/1996) 

 

<0.005 mg/kg  
(MW-7@ 5’, 

8/6/1998) 

1,600 μg/L 
MW-5, 2/23/1996 

1.7 μg/L 
MW-5, 8/19/2010 

Xylenes 
0.14 mg/kg 
 (SB-2@ 5’, 
6/25/1995) 

 

<0.005 mg/kg  
(MW-7@ 5’, 

8/6/1998) 

1,900 μg/L 
MW-5, 3/15/1995 

<1.0 μg/L 
MW-5, 8/19/2010 

MTBE  Not sampled Not sampled 43,000 μg/L3 
VMW-4, 5/10/1996 

6.3 μg/L4 
VW-4, 8/19/2010 

Lead  Not sampled Not sampled Not sampled Not sampled 
1 Soil results are from samples collected at depths of 5 feet bgs or shallower. 
2 After results are represented by the maximum concentration on site. 
3 Other fuel oxygenates (groundwater [µg/L] before cleanup): TBA 5,400 µg/L (VW-4), DIPE <0.50 µg/L, ETBE 5.4 µg/L 
(VW-4), TAME <0.50 µg/L, 1.2-DCA <0.50 µg/L, EDB 0.61 µg/L (MW-5), ethanol <100 µg/L  
4 Other fuel oxygenates (groundwater [µg/L] after cleanup): TBA 140 µg/L (VW-4),  DIPE <0.50 µg/L, ETBE <0.50 µg/L, 
TAME <0.50 µg/L, 1.2-DCA <0.50 µg/L, EDB <0.50 µg/L, ethanol <100 µg/L  
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IV. CLOSURE 
 

Does completed corrective action protect existing beneficial uses per the Regional Board Basin Plan?  Yes 

Does completed corrective action protect potential beneficial uses per the Regional Board Basin Plan?  Yes 

Does corrective action protect public health for current land use? It does not appear that the release would present a 
significant risk to human health based upon current land use and conditions. 

Site Management Requirements:  City of Oakland Building Department will be notified if excavation or development of 
the site be proposed that impacted soil or groundwater may be encountered, Alameda County Environmental Health 
must be notified as required by Government Code Section 65850.2.2. 

Should corrective action be reviewed if land use changes?  NA 

Was a deed restriction or deed notification filed?  No       Date Recorded: -- 

Monitoring Wells Decommissioned:  Upon 
Case Closure Approval Number Decommissioned: All Number Retained: None 

List Enforcement Actions Taken:  NA 

List Enforcement Actions Rescinded: NA 

 
V.  ADDITIONAL COMMENTS, DATA, ETC. 
 

 
Considerations and/or Variances:   
 
Low levels of residual soil and groundwater contamination remain onsite (refer Tables 1 and 2 below); however, these 
concentrations do not pose a significant risk because soil vapor is not a threat and the entire site is capped.  
 
Conclusion:   
 
ARCADIS requests approval for case closure and no further action at this site based on the following:   
 
• The sources of petroleum hydrocarbons at this site have been removed. The absence of high concentrations 

observed during excavation activities in soil samples suggests that secondary sources (residual hydrocarbons 
in soil) were identified and removed. The concentration of hydrocarbons remaining in place does not warrant 
additional investigation or remediation. 

• All the wells that contain (or recently contained) TPHg concentrations (the maximum concentration is 2,300 µg/L) in 
groundwater indicate a decreasing concentration trend.   

• All the wells that contain (or recently contained) MTBE concentrations in groundwater (the maximum concentration is 6.3 
µg/L) indicate a decreasing trend. 

• Concentrations of BTEX are all below the reporting limits. 

• Current site conditions suggest the MTBE and TPHg plumes are limited to the western site boundary in the vicinity of 
MW-5. 

• The plume does not appear to be migrating, as evidenced by the results of groundwater samples collected in MW-7 and 
MW-8. 
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• The site has been adequately characterized.  

• No sensitive receptors are likely to be impacted, including surface-water bodies, municipal wells and drinking water 
sources. 

• The site presents no current or potential risk to human health or the environment. 

 
 
VI. LOCAL AGENCY REPRESENTATIVE DATA 
 

Prepared by:  Paresh Khatri Title:  Hazardous Materials Specialist 

Signature: Date:  

Approved by:  Title:   

Signature: Date: 

 

This closure approval is based upon the available information and with the provision that the information provided to 
this agency was accurate and representative of site conditions. 

 
VII. REGIONAL BOARD NOTIFICATION 

 

Regional Board Staff Name:  Cherie McCaulou Title:  Engineering Geologist 

RB Response:   Date Submitted to RB: 

Signature: Date: 

 
VIII. MONITORING WELL DECOMMISSIONING 

 

Date Requested by ACEH:  TBD Date of Well Decommissioning Report: TBD 

All Monitoring Wells Decommissioned:  TBD Number Decommissioned: TBD Number Retained: TBD 

Reason Wells Retained: TBD 

Additional requirements for submittal of groundwater data from retained wells: 

ACEH Concurrence - Signature: Date: 

 
 

Attachments: 
1. Tables 1 and 2 (comparison of maximum residual contamination to applicable ESLs or approved cleanup goals). 
2. Site figures provided in Case Closure Summary Report. 
3. Analytical data tables for soil, groundwater, depth to groundwater, etc. are provided in Case Closure Summary 

Report. 
4. Boring logs/monitoring well construction details are provided in Appendix B of the Case Closure Summary Report. 
 
This document and the related CASE CLOSURE LETTER & REMEDIAL ACTION COMPLETION CERTIFICATE will be 
retained by the lead agency as part of the official site file.  
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Table 1.  Comparison of Most Current Maximum Residual Soil Concentrations at the Site to Relevant Cleanup Standards 
(mg/kg) 

 TPHg  
(mg/kg) 

Benzene 
(mg/kg) 

Toluene 
(mg/kg) 

Ethylbenzene 
(mg/kg) 

Xylenes 
(mg/kg) 

MTBE 
(mg/kg) 

TPH-DRO  
(mg/kg) 

Current 
Maximum 

Residual Soil 
Concentrations 

at Site1,3 

<1.0 mg/kg 
(MW-7@ 5’, 

8/6/1996) 

<0.005 mg/kg  
(MW-7@ 5’, 

8/6/1998) 

<0.005 mg/kg  
(MW-7@ 5’, 

8/6/1998) 

<0.005 mg/kg  
(MW-7@ 5’, 

8/6/1998) 

<0.005 mg/kg  
(MW-7@ 5’, 

8/6/1998) 
-- -- 

RWQCB, 
Region 2 ESLs1 832 0.0442 2.92 3.32 2.32 0.0232 832 

 

Notes: 
1 Regional Water Quality Control Board, San Francisco Bay Region (RWQCB) Environmental Screening Levels (ESLs) Screening for Environmental 
Concerns at Sites with Contaminated Soil and Groundwater, Water Board, May 2008.  

2 ESL value for Shallow Soils (< 3 meters bgs) where groundwater is a current or potential source of drinking water-commercial/industrial land use 
(Table A). 
3 Depth to water ranges between 5.04 feet and 17.84 feet below top of casing; therefore, all soil results are from sample depths of 5 feet or 
shallower. 

 



Environmental Impacts in Groundwater 
BP 6002 

6235 Seminary Avenue, Oakland, California 
 

 

Page 9 of 7                     RO0000239 – Closure Summary  
 

 

Table 2.  Comparison of Most Current Maximum Residual Groundwater Concentrations at the Site to Relevant Cleanup 
Standards (µg/L) 

 TPH-GRO  
(µg/L) 

Benzene 
(µg/L) 

Toluene 
(µg/L) 

Ethylbenzene 
(µg/L) 

Xylenes 
(µg/L) 

MTBE (µg/L) 
(µg/L) 

TPH-DRO  
(µg/L) 

Maximum 
Residual 

Groundwater 
Concentrations 

at Site 

2,300            
MW-5, 

8/19/2010 

<0.50            
(all active 

monitoring 
wells) 

0.55            
MW-5, 

8/19/2010 

1.7                
(MW-5, 

8/19/2010) 

<1.0            
(all active 

monitoring 
wells) 

6.3           
(VW-4, 

8/19/2010) 
-- 

RWQCB, 
Region 2 ESLs1 1002 1.02 402 302 202 5.02 1002 

 

Notes: 
1 Regional Water Quality Control Board, San Francisco Bay Region (Water Board) Environmental Screening Levels (ESLs) Screening for 
Environmental Concerns at Sites with Contaminated Soil and Groundwater, Water Board, May 2008. 

2 ESL value for Shallow Soils (< 3 meters bgs) where groundwater is a current or potential source of drinking water-commercial/industrial land use 
(Table A). 
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