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Introduction

ARCADIS-U.S. Inc. (ARCADIS) has prepared this Feasibility Study and Corrective 
Action Plan (FS/CAP) for Former BP Service Station No. 11109, located at 4820 
Foothill Boulevard in Oakland, California (Site). This report was prepared in response 
the August 13, 2009 directive letter from Alameda County Environmental Health 
(ACEH) which requested the evaluation of possible cleanup alternatives for the Site. 
A copy of the ACEH letter is provided in Appendix A. This report includes discussions 
on the site background and previous environmental activities, regional and Site 
geology and lithology, discussion of various remedial technologies and the 
recommended alternative, Work Plan for initiation of remedial activities.

1. Background Information

The Site is currently in use as an independently operated service station located on 
the north corner of Foothill Boulevard and High Street (Figure 1) in a mixed 
commercial and residential area of Oakland, California. The Site features include a 
station building containing three former service bays since converted into a 
convenience store, and four double-sided dispensers on two pump islands under a 
common canopy. The Site is mostly covered in asphalt pavement with the exception 
of concrete slabs over the underground storage tanks (USTs), and three small 
planters along High Street, along Foothill Boulevard, and at the corner of High Street 
and Foothill Boulevard. It is believed that the existing USTs include three double-wall 
fiberglass gasoline tanks (10,000 gallons each) and one double-wall fiberglass waste 
oil tank (1,000 gallon). The three 10,000-gallon USTs store regular, plus, and super 
unleaded gasoline and were reportedly installed in 1991. The waste oil tank was 
reportedly installed in 1989 or 1990 (EMCON, 12/27/1994).

The Site was operated by Mobil Oil Corporation (Mobil) as Mobil Service Station 
No.10-H69 since at least the early 1970’s. BP acquired the station from Mobil on 1 
May 1989 and operated the station under the BP brand. BP sold the station in 1994 
to Tosco, which was acquired by ConocoPhillips who operated a 76-branded station 
for some time. Currently, the station operates under the independent brand High 
Street Gasoline. The ACEH-assigned Fuel Leak Case number for the Site is 
RO0000426 / GeoTracker Global ID No. T0600100217.

A church borders the Site to the northeast. Single-family residences border the Site 
to the northwest. The paved recreation courts and playing field of Fremont High 
School are located across High Street to the southeast. A Chevron-branded gasoline 
service station is located across Foothill Boulevard (4265 Foothill Boulevard) to the 
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southwest of the Site. Chevron Gasoline Station No. 9-0076 is an active leaking UST 
case (ACEH Fuel Leak Case No. RO0000427 /GeoTracker Global ID No. 
T0600100339). A former Shell-branded gasoline service station was previously 
located at 4411 Foothill Boulevard across Foothill Boulevard and High Street to the
south of the Site. This former Shell station is an active leaking UST case also (ACEH 
Fuel Leak Case No. RO0000415 / GeoTracker Global ID No. T0600101065). This 
southern corner of the intersection of Foothill Boulevard and High Street is presently 
developed into a small strip mall with shops and restaurants. A Site Plan is provided 
as Figure 2. The reader is referred to the recently submitted for A summary of Site 
and regional geology and hydrogeology and past environmental investigations and 
remediation activities conducted at the Site was included in Broadbent & Associates’
Initial Site Conceptual Model (BAI, 11/7/2008).

1.1 Previous Environmental Activities

A history of previous environmental activities is described in Appendix B.

Current conditions at the site include impacts to soil, soil vapor and groundwater. 
Chemicals of Concern (COCs) are reported as Gasoline Range Organics (GRO), 
benzene and Methyl-tert-butyl ether (MTBE). Impacts to groundwater during the most 
recent groundwater monitoring and sampling event reported maximum 
concentrations of GRO at 71,000 micrograms per liter (µg/L) in MW-5, benzene at 
6,500 µg/L in MW-10, and MTBE at 84 µg/L in MW-8.

Soil impacts reported during the most recent site assessment work conducted 
reported maximum GRO concentrations of 6,500 milligrams per kilogram (mg/kg) in 
the soil sample from MW-11 at 24 feet below ground surface (bgs). Maximum 
benzene concentrations of 22 mg/kg were reported in the soil sample from MW-11 at 
24 ft bgs. Maximum MTBE concentrations of 0.0028 mg/kg were reported in the soil 
sample from MW-11 at 16 ft bgs. (BAI, 2009a)

1.2 Regional Geology

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

Throughout most of the Alameda County portion of the East Bay Plain, from Hayward 
north to Albany, water level contours show that the general direction of ground-water 
flow is from east to west or from the Hayward Fault to the San Francisco Bay. 
Ground-water flow direction generally correlates to topography. Flow direction and 
velocity are also influenced by buried stream channels that typically are oriented in 
an east to west direction. In the southern end of the study area however, near the 
San Lorenzo Sub-Area, the direction of flow may not be this simple. According to 
information presented in East Bay Plain Groundwater Basin Beneficial Use 
Evaluation Report, the small set of water level measurements available seemed to 
show that the ground water in the upper aquifers may be flowing south, with the 
deeper aquifers, the Alameda Formation, moving north. The nearest natural drainage 
is Peralta Creek, located approximately 1,500 feet west of the Site. Peralta Creek 
flows generally north to south at its closest distance from the Site.

1.3 Topography

The Site is situated at an approximate elevation of 42 feet above mean sea level. 
The Site is relatively flat, but slopes slightly to the southwest, consistent with the local 
topography.

1.4 Stratigraphy

Soils underlying the Site have been consistently characterized as interbedded layers 
of sandy clay or silty clay, clayey silt, clayey sand, and clayey gravel with occasional 
sand or gravelly sand. The presence of these soils, usually of low to very low 
permeability, complicate plans and limit available technologies for remediation at this 
Site. Copies of available lithologic soil boring logs, Geologic Cross Sections and well 
construction details are provided within Appendix C.
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2. Feasibility Study

2.1 Screening of Remediation Technologies

Several potential remediation technologies were evaluated to identify feasible 
remediation alternatives for the conditions and contamination at the Site. In addition 
to the technologies listed, a No-Action option was evaluated. The No-Action option is 
typically included in feasibility studies to represent the baseline do-nothing action for 
comparison purposes. The 11 technologies assessed in this initial screening are 
listed below. Also presented is the media each technology would address.

2.1.1 No Action

Based on the hydrocarbon concentration trends in groundwater, the no action option is 
not expected to be acceptable to ACEH. The no-action option is retained as a baseline 
for comparison.

2.1.2 Excavation

With excavation, contaminated material is physically removed and transported to 
permitted off-site treatment and/or disposal facilities. 

Factors that limit the applicability and effectiveness of the general process include:

• Generation of fugitive emissions may be a problem during operations.

• The distance from the contaminated site to the nearest disposal facility with 
the required permit(s) will affect cost.

• Depth and composition of the media requiring excavation must be considered.

• Transportation of the soil through populated areas may affect community 
acceptability.

At this time, deeper soil impacts have been observed at the Site, potentially beyond 
the reach of conventional excavating equipment. Excavation is cost prohibitive and 
would not address the concentrations of hydrocarbons in groundwater at the Site. 
Excavation is therefore removed from consideration at this time.
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2.1.3 Bioventing

Bioventing is an in-situ biological treatment that stimulates the natural in-situ 
biodegradation of aerobically degradable compounds in soil by providing oxygen to 
existing soil microorganisms. It does not directly address contamination in 
groundwater. In contrast to soil vacuum vapor extraction (SVE), bioventing uses low 
air flow rates to provide just enough oxygen to sustain aerobic microbial activity. 
Oxygen is most commonly supplied through direct air injection into residual 
contamination in soil. In addition to degradation of adsorbed fuel residuals, volatile 
compounds are biodegraded as vapors move slowly through biologically active soil. 
Regulatory acceptance of this technology has been obtained in 30 states and in all 
10 EPA regions. Bioventing is a medium to long-term technology. Cleanup ranges 
from a few months to several years. However, a critical factor that limits the 
applicability and effectiveness of this process is the presence of low to moderate 
permeability soils. Therefore, bioventing alone will not be retained for further 
consideration and evaluation due to the extensive presence of clays and silts at the 
Site which would severely reduce bioventing performance, and its inability to directly 
address ground-water contamination.

2.1.4 Soil Vapor Extraction

Soil Vapor Extraction (SVE) is an in situ unsaturated (vadose) zone soil remediation 
technology in which a vacuum is applied to the soil to induce the controlled flow of air 
and remove volatile contaminants from the soil. The gas leaving the soil may be 
treated to recover or destroy the contaminants, depending on local and state air 
discharge regulations. Vertical extraction vents are typically used at depths of five 
feet or greater and have been successfully applied as deep as 300 feet. Horizontal 
extraction vents (installed in trenches or horizontal borings) can be used as 
warranted by contaminant zone geometry, drill rig access, or other site-specific 
factors. For the soil surface, geomembrane covers are often placed over the soil 
surface to prevent short circuiting and to increase the radius of influence of the wells. 
Ground-water depression pumps may be used to reduce groundwater upwelling 
induced by the vacuum or to increase the depth of the vadose zone. Air injection is 
effective for facilitating extraction of deep contamination, contamination in low 
permeability soils, and contamination in the saturated zone. The duration of 
operation and maintenance for in situ SVE is typically medium- to long-term.

Factors that may limit the applicability and effectiveness of the process include:
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• Soil that has a high percentage of fines and a high degree of saturation will 
require higher vacuums (increasing costs) and/or hindering the operation of the 
in situ SVE system.

• Large screened intervals are required in extraction wells for soil with highly 
variable permeabilities or stratification, which otherwise may result in uneven 
delivery of gas flow from the contaminated regions.

• Soil that has high organic content or is extremely dry has a high sorption 
capacity for VOCs, which results in reduced removal rates.

• Exhaust air from in situ SVE system may require treatment to eliminate 
possible harm to the public and the environment.

• As a result of off-gas treatment, residual liquids may require 
treatment/disposal. Spent activated carbon will require regeneration or 
disposal.

• SVE is not effective in the saturated zone. However, lowering the water table 
can expose more media to SVE (this may address concerns regarding SPH at 
the site).

The predominant clay layers from the surface to below groundwater at the Site are 
thought to reduce the likely effectiveness of SVE as the sole remediation at the Site. 
Although not optimum due to the presence of clays at the Site, SVE will be retained 
for further consideration and evaluation.

2.1.5 Dual-Phase Extraction and Treatment

Dual-Phase Extraction (DPE), also known as multi-phase extraction and vacuum 
enhanced extraction, is a technology that uses a high vacuum system to remove 
various combinations of contaminated groundwater, separate-phase petroleum 
hydrocarbons, and hydrocarbon vapor from the subsurface. Extracted liquids and 
vapors are treated and collected for disposal, or re-injected to the subsurface (where 
permissible under applicable state laws). In DPE systems for liquid/vapor treatment, 
a high vacuum system is used to remove liquid and gas from low permeability or 
heterogeneous formations. The vacuum extraction well includes a screened section 
in the zone of contaminated soils and groundwater. It removes contaminants from 
above and below the water table. The system lowers the water table around the well, 
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exposing more of the formation. Contaminants in the newly exposed vadose zone 
are then accessible to vapor extraction. Once above ground, the extracted vapors or 
liquid-phase organics and groundwater are separated and treated.

Factors that may limit the applicability and effectiveness of the process include:

• Site geology and contaminant characteristics/distribution.

• Combination with complementary technologies (e.g., pump-and-treat) may be 
required to recover groundwater from high yielding aquifers.

• DPE requires both water treatment and vapor treatment.

• Soil type determines permeability, which is the primary cost driver. DPE works 
best for permeable sand-silt mixtures. Impermeable (clayey) or excessively 
permeable (gravel/sand) soils are more recalcitrant.

The applicability of DPE has already been demonstrated during a successful pilot 
test conducted in April of 2009, during which 91 pounds of GRO were removed as 
soil vapor over a 5-day test. The results of the DPE Pilot Test are included in 
Appendix C. (BAI, 2009b)

2.1.6 In-Situ Chemical Oxidation

In-situ chemical oxidation encompasses a wide range of technologies, including 
liquid chemical oxidant injection (e.g., hydrogen peroxide) and injection of air or 
ozone into the subsurface. The objective is to increase the oxygen content of 
groundwater and enhance the rate of aerobic degradation of organic contaminants 
by naturally occurring microbes. For best results, factors that must be considered 
include redox conditions, saturation rates, presence of nutrient trace elements, pH, 
temperature, and permeability of the subsurface materials. In-situ chemical oxidation 
is a full scale technology.

The following general factors may limit the applicability and effectiveness of the 
process:

• A ground-water circulation system may need to be created so that 
contaminants do not escape from zones of active biodegradation.



g:\projects\bp_arco\11109 oakland\work plans\bp 11109 revised feasibility study  corrective action plan final 10-8-2010.doc 10

Feasibility Study and 
Corrective Action Plan
BP Site No. 11109

• Where the subsurface is heterogeneous, it is difficult to circulate the 
oxygenated solution throughout every portion of the contaminated zone. Higher 
permeability zones are cleaned up much faster because groundwater flow 
rates are greater.

• High iron content in subsurface materials can rapidly reduce concentrations of
oxygenated solutions.

• Amended hydrogen peroxide can be consumed very rapidly near the injection 
well, which can create two significant problems: biological growth can be 
limited to the region near the injection well, limiting adequate 
contamination/micro-organism contact throughout the contaminated zone; and 
biofouling of wells can retard the input of nutrients.

• A surface treatment system, such as air stripping or carbon adsorption, may be 
required to treat extracted groundwater prior to re-injection or disposal.

In-situ chemical oxidation is a potentially effective treatment technology for the Site 
and will be retained for further evaluation and comparison of viable treatment 
alternatives.

2.1.7 Enhanced Bioremediation

Enhanced bioremediation is a process in which indigenous or inoculated micro-
organisms (e.g., fungi, bacteria, and other microbes) degrade (metabolize) organic 
contaminants found in soil and/or groundwater, converting them to innocuous end 
products. Nutrients, oxygen, or other amendments may be used to enhance 
bioremediation and contaminant desorption from subsurface materials. In the 
presence of sufficient oxygen (aerobic conditions), and other nutrient elements, 
microorganisms will ultimately convert many organic contaminants to carbon dioxide, 
water, and microbial cell mass.

Enhanced bioremediation typically involves the percolation or injection of 
groundwater or uncontaminated water mixed with nutrients and saturated with 
dissolved oxygen. Sometimes acclimated microorganisms (bioaugmentation) and/or 
another oxygen source such as hydrogen peroxide is also added. An infiltration 
gallery is typically used for shallow contaminated soils, and injection wells are used 
for deeper contaminated soils and groundwater.
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In the absence of oxygen (anaerobic conditions), the organic contaminants will be 
ultimately metabolized to methane, limited amounts of carbon dioxide, and trace 
amounts of hydrogen gas. Under sulfate-reduction conditions, sulfate is converted to 
sulfide or elemental sulfur. Under nitrate-reduction conditions, dinitrogen gas is 
ultimately produced.

Enhanced bioremediation may be classified as a long-term technology which may 
take several years for cleanup of a plume. However, factors that may limit the 
applicability and effectiveness of the process include:

• Cleanup goals may not be attained if the soil matrix prohibits contaminant-
microorganism contact.

• The circulation of water-based solutions through the soil may increase 
contaminant mobility and increase contaminant mobility and concentrations of 
the underlying groundwater.

• Preferential colonization by microbes may occur causing clogging of nutrient 
and water injection wells.

• Preferential flow paths may severely decrease contaminant contact between 
injected fluids and contaminants through the contaminated zones. System is 
not optimal for clay, highly layered, or heterogeneous subsurface environments 
because of oxygen (or other electron acceptor) transfer limitations.

• Concentrations of hydrogen peroxide greater than 100-200 ppm in ground-
water inhibit the activity of microorganisms.

Enhanced Bioremediation is a potentially effective treatment technology for the Site 
and will be retained for further evaluation and comparison of viable treatment 
alternatives.

2.1.8 Air Sparging

Air sparging is an in situ technology in which air is injected through a contaminated 
aquifer. Injected air traverses horizontally and vertically in channels through the soil 
column, creating an underground stripper that removes contaminants by 
volatilization. This injected air helps flush (bubble) the contaminants up into the 
unsaturated zone where a vapor extraction system is usually implemented in 
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conjunction with air sparging to remove the generated vapor phase contamination.
This technology is designed to be operated at high flow rates to maintain increased 
contact between groundwater and soil and strip more groundwater by sparging. 
Oxygen added to contaminated groundwater and vadose zone soils can also 
enhance biodegradation of contaminants below and above the water table. Air 
sparging has a medium to long duration which may last, generally, up to a few years.

Factors that may limit the applicability and effectiveness of the process include:

• Air flow through the saturated zone may not be uniform, which implies that 
there can be uncontrolled movement of potentially dangerous vapors.

• Depth of contaminants and specific site geology must be considered.

• Air injection wells must be designed for site-specific conditions.

• Soil heterogeneity may cause some zones to be relatively unaffected.

The predominant clay layer from the surface to below groundwater at the Site is 
thought to reduce the likely effectiveness of air sparging at the Site. Although not 
optimum due to the presence of clays at the Site, air sparging will be retained for 
further consideration and evaluation.

2.1.9 Groundwater Extraction and Treatment

In Groundwater Extraction and Treatment (GWET), groundwater is pumped through 
a series of canisters containing activated carbon to which dissolved organic 
contaminants adsorb. This technology requires periodic replacement or regeneration 
of saturated carbon. Costs are typically high if used as the primary treatment on 
waste streams with high contaminant concentration levels. A GWET system operated 
at the Site from February 1994 through December 1995 reportedly treating a total of 
344,650 gallons. GWET will not be retained for further evaluation based on the fact 
that this technology has already been employed at the Site and the general poor 
cost-effectiveness when compared to other technologies.

2.1.10 Monitored Natural Attenuation

Monitored Natural Attenuation (MNA) is sometimes referred to as Intrinsic 
Remediation, Bioattenuation, or Intrinsic Bioremediation. Natural subsurface 
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processes such as dilution, volatilization, biodegradation, adsorption, and chemical 
reactions with subsurface materials are allowed to reduce contaminant 
concentrations to acceptable levels. MNA is not a “technology” per se, and there is 
significant debate among technical experts about its use at contaminated sites. 
Consideration of this option usually requires modeling and evaluation of contaminant 
degradation rates and pathways and predicting contaminant concentration at down-
gradient receptor points. The primary objective of site modeling is to demonstrate 
that natural processes of contaminant degradation will reduce concentrations below 
regulatory standards or risk-based levels before potential exposure pathways are 
completed. In addition, long-term monitoring must be conducted throughout the 
process to confirm that degradation is proceeding at rates consistent with meeting 
cleanup objectives.

Monitored natural attenuation is not the same as “no action,” although it is often 
perceived as such. CERCLA requires the evaluation of a “no action” alternative but 
does not require evaluation of natural attenuation. MNA is considered on a case-by-
case basis, and guidance on its use is still evolving.

Compared with other remediation technologies, natural attenuation has the following 
advantages:

• Less generation or transfer of remediation wastes;

• Less intrusive as few surface structures are required;

• May be applied to all or part of a given site, depending on site conditions and 
cleanup objectives;

• MNA may be used in conjunction with, or as a follow-up to, other (active) 
remedial measures;

• Overall cost will likely be lower than active remediation.

Factors that may limit applicability and effectiveness include:

• Data used as input parameters for modeling need to be collected;

• MNA is not appropriate where imminent site risks are present;
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• Contaminants may migrate before they are degraded;

• Institutional controls may be required, and the site may not be available for 
reuse until contaminant levels are reduced;

• If free product exists, it may have to be removed;

• Long-term monitoring and associated costs;

• Longer time frames may be required to achieve remediation objectives, 
compared to active remediation;

• The hydrologic and geochemical conditions amenable to MNA are likely to 
change over time and could result in renewed mobility of previously stabilized 
contaminants and may adversely impact remedial effectiveness; and

• More extensive outreach efforts may be required in order to gain public 
acceptance of MNA.

Based on the hydrocarbon concentration trends in groundwater at the Site, a 
remediation strategy that employs monitored natural attenuation (MNA) would not be 
expected to be acceptable to ACEH unless implemented in conjunction with an 
active form of remediation or unless MNA-specific monitoring indicates that natural 
attenuation processes are occurring at the Site. MNA is retained for possible 
combination with other active technologies.

3. Corrective Action Plan

While many of the remediation options reviewed exhibit a measure of effectiveness in 
addressing site impacts, they are limited in their application, effectiveness or they are 
impractical based on the site layout and the necessary infrastructure required. Based 
on the evaluation of the impacts to soil and groundwater, soil stratigraphy along with 
the results of the DPE Pilot test conducted by BAI, ARCADIS proposes to utilize DPE 
remediation technology to address site impacts.

3.1 COCs and Target Cleanup Levels

Site COCs include the following in each of the impacted media:
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– Benzene

– MTBE

– GRO

The objective of the remediation is ultimately to clean up the site to the SFRWQCB 
Environmental Screening Levels (ESLs) for the COCs. The ESLs for the site COCs are 
listed below (RWQCB May 2008). 

Medium Units Benzene GRO MTBE

Soil Gas µg/m3 280a 29,000a 31,000a

Soil mg/kg 500b 500b 500b

Groundwater µg/L 1c 500d 640d

Notes:

µg/m3 = micrograms per cubic meter
mg/kg = milligrams per kilogram
µg/L = micrograms per liter
NA – not applicable

a. Proposed based on the Johnson & Ettinger model for soil gas intrusion into 
buildings (USEPA 1991 revised 2004). Soil gas screening level intended to 
be protective of indoor air quality under a commercial/industrial land use. 
Assumes a commercial/industrial soil gas to indoor air attenuation factor of 
0.0005 (1/2000). The ESLs are currently being reviewed by the SFRWQCB 
and it is anticipated the new ESLs will be lower, however at this time there is 
no known date for release of the new data. If necessary, the TCLs for the 
RAP will be modified using the same assumptions and bases resulting in 
these new ESLs and will be protective of both human health and the 
environment.  

b. Proposed based on SFRWQCB ESLs for gross contamination.
c. Proposed based on SFRWQCB ESLs for shallow soil (groundwater is a

current or potential source of drinking water).
d. Proposed based on SFRWQCB Basin Plan ESLs
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The system will operate until the source is removed and asymptotic conditions have 
been met. At that time MNA will likely occur followed by a low-risk-closure. Low-risk-
closures can be obtained for sites when COCs remain onsite above ESLs. Therefore 
while   the goal is to achieve ESLs, the site may be closed prior to obtaining those 
concentrations.

4. Dual-Phase Extraction Work Plan

A mobile DPE unit with a liquid-ring pump and a thermal oxidizer will be mobilized to 
the Site to initiate start-up activities. Mobile DPE was chosen over permanent 
because of the presence of separate phase hydrocarbons (SPH) in southern portion 
of the site.  The mobile DPE will remove the SPH and lower the groundwater and 
vapor concentrations significantly.  

Air and water will be extracted from selected recovery wells using an approximate 
one-inch diameter stinger lowered into each well. Extracted groundwater and soil 
vapors will be directed to a water knockout tank. Processor air will be treated by the 
thermal oxidizer prior to discharge while groundwater will be transferred to an on-site 
holding tank, temporarily accumulated, until transportation for disposal/treatment at 
an appropriate facility. Based on historical ground-water contaminant concentrations 
and location relative to the former UST complex, remediation activities will be 
performed on wells MW-5, MW-10, MW-11, and MW-12. Historical increases in the 
elevation of the groundwater table have resulted in the screens for wells MW-3, MW-
5 and MW-7 being submerged. While these wells may not be able to be used to 
observe induced vacuum for DPE activities they can still be used to observe 
decreases in groundwater elevation.

The stinger depth in each well will be set at approximately two feet below static 
ground-water levels for start-up activities. It is anticipated that the depth of the stinger 
will need to be adjusted periodically in order to maximize recovery of soil vapors. 
Once groundwater has been dewatered to the end of the stinger, the applied vacuum 
will be incrementally increased as a means to evaluate the optimal extraction rate 
(maximum air flow rate). A PID will be used to record concentrations of recovered 
vapors. 
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4.1 Pre-Installation Activities

Prior to initiating field activities, ARCADIS will prepare a site health and safety plan 
(HASP) for the proposed work; and provide 72-hour advance written notification(s) to 
ACEH (email preferred to paresh.khatri@acgov.org) prior to the start of field 
activities. 

The Site-specific HASP will be prepared for use by personnel implementing the work 
plan. The HASP will address the proposed DPE installation and start up activities 
scope of work. A copy of the HASP will be available on-site during work. The 
subcontractor(s) performing field activities will be provided with a copy of the HASP 
prior to initiating work. A safety tailgate meeting will also be conducted daily to review 
the Site hazards and work scope.

4.1.1 Vapor and Ground-Water Sample Collection

Vapor and ground-water samples will be collected after the first hour and every three 
to four hours after the initial hour of operation during each constant rate extraction. 
For example, if an extraction is performed for 12 hours, samples will be collected at 
one hour, three hours, six hours, nine hours, and twelve hours. Not all collected 
samples will be submitted for analysis. It is anticipated that a minimum of three vapor 
and three ground-water samples will be submitted for laboratory analysis for each 
test. Submitted samples will likely include the one hour sample, an approximate mid-
point sample, and the approximate end-point sample of each extraction.

Collected samples will be submitted under chain-of-custody protocol to Test America
Laboratories, Inc. in Pleasanton, California. Submitted samples will be analyzed for 
GRO by EPA Method 8015M and BTEX and MTBE by EPA Method 8260B. Ground-
water samples will also be analyzed for TBA, DIPE, ETBE, TAME and Ethanol by 
EPA Method 8260B.

4.1.2 Calculations of Mass Removal

The contaminant mass recovered from both the gas-phase and liquid-phase process 
streams shall be calculated on a total and well-by-well basis. For the gas-phase, the 
calculation for contaminant mass removal (in pounds, lbs) will be the calculated 
removal rate (in lbs/hr) multiplied by time, using the following model equation:
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lbs/hr = (“x” ppmv/1,000,000)(“Q” ft3/min)(“M.W.” lb/lb-mol)(60 min/hr)(lb-mol/379.5 
ft3)

where:  “x” is influent concentration in ppmv of GRO or Benzene;
 “Q” is the average flow rate in ft3/min; and 
 “M.W.” is the molecular weight in lb/lb-mol (100.2 for GRO, 78.1 for    
 Benzene).

For the liquid-phase, the calculation for contaminant mass removal (in pounds) will 
be calculated using the following model equation:

lbs = (“x” •g/L)(gram/1,000,000 •g)(lbs/454 grams)(3.78 L/gal)(gallons pumped)

where: “x” is influent concentration in micrograms per liter of GRO or Benzene.

Gallons of GRO and Benzene removed shall be calculated also by dividing pounds 
removed of each by the density of GRO (6.2 lbs/gal) and Benzene (7.3 lbs/gal).

4.1.3 Background Conditions and Observation Well Monitoring

Prior to initiating DPE extraction, background depth to water level measurements will 
be recorded for each well associated with the Site, and the hour meter on the DPE 
equipment will be recorded. Field personnel will record the DPE equipment hour 
meter reading, applied vacuum, air flow, totalizer reading, and collect a PID reading 
of recovered vapors on an hourly basis during start up activities.

Remaining wells associated with the Site will be used as observation wells during 
start up tests. Periodic monitoring activities in surrounding observation wells will 
include determining if vacuum influence is observed using Magnehelic gauges (with 
appropriate sensitivity) installed on each observation well head in addition to 
recording the depth to groundwater. Periodic monitoring activities on observation 
wells should be conducted on an hourly basis during start up activities.

5. Documentation and Reporting

Upon completion of the work activities described above and after receipt of 
laboratory analytical data, ARCADIS will submit a start up report including the 
following information at a minimum:

• Brief descriptions of the work performed;
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• Copies of the required permits;
• Copies of all field notes;
• Tabulated results and measurements; and
• Laboratory analytical reports with copies of chain-of-custody records.

ARCADIS will use the data and information provided above to prepare a System 
Start Up Report. 

6. Proposed Schedule

ARCADIS is prepared to initiate installation activities upon receiving approval from the 
ACEH and obtaining the necessary permits mentioned above.

7. References

ACEH, 13 August 2009. Fuel Leak Case No.RO0000426 and Geotracker Global ID 
T0600100217, BP #11109, 4280 Foothill Boulevard, Oakland, CA 94601. Letter from 
Mr. Paresh Khatri (ACEH) to Mr. Paul Supple (Atlantic Richfield Company).

EMCON, 27 December 1994. Baseline Assessment Report, BP Oil Company Service 
Station No. 11109, 4280 Foothill Boulevard, Oakland, California.

BAI, 7 November 2008. Initial Site Conceptual Model, Former BP Station No. 11109, 
4280 Foothill Boulevard, Oakland, California. Prepared for Atlantic Richfield 
Company.

BAI, 17 June 2009. Soil & Ground-Water Investigation Report, Former BP Station 
No. 11109, 4280 Foothill Boulevard, Oakland, California. Prepared for Atlantic 
Richfield Company.

BAI, 3 February 2009. Monitoring Well Installation and Dual-Phase Extraction Pilot 
Testing Work Plan, Former BP Station No. 11109, 4280 Foothill Boulevard, Oakland,
California. Prepared for Atlantic Richfield Company.





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

Former BP Service Station #11109
4280 Foothill Boulevard

Oakland, California

GRO/ 
TPHg Benzene Toluene Ethyl-

Benzene
Total 

Xylenes MtBE

MW-1
1/31/1990 -- 38.19 15.41 -- 22.78 -- -- -- -- -- -- -- -- -- -- -- --
2/5/1990 -- c 38.19 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

MW-2
2/5/1990 -- 41.22 21.90 -- 19.32 1,300 14 <0.1 9 13 -- -- SUP -- -- -- --
2/14/1991 -- d 41.22 21.16 -- 20.06 <50 <0.3 <0.3 <0.3 <0.3 -- -- SUP -- <10000 <5000 51
5/13/1991 -- e 41.22 21.32 -- 19.9 <50 <0.3 <0.3 <0.3 <0.3 -- -- SUP -- <50 6,000 0.5
7/24/1991 -- 41.22 22.92 -- 18.3 -- -- -- -- -- -- -- -- -- -- -- --
10/3/1991 -- e 41.22 24.90 -- 16.32 <50 <0.3 0.8 <0.3 <0.3 -- -- SUP -- <50 <5000 0.7
10/15/1991 -- 41.22 24.10 -- 17.12 -- -- -- -- -- -- -- -- -- -- -- --
12/4/1991 -- f 41.22 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
12/16/1991 -- 41.22 23.95 -- 17.27 -- -- -- -- -- -- -- -- -- -- -- --
1/6/1992 -- 41.22 23.3 -- 17.92 <50 <0.3 <0.3 <0.3 <0.3 -- -- ANA -- <50 <5000 --
1/22/1992 -- 41.22 23.14 -- 18.08 -- -- -- -- -- -- -- -- -- -- -- --
1/28/1992 -- 41.22 22.99 -- 18.23 -- -- -- -- -- -- -- -- -- -- -- --
2/5/1992 -- 41.22 22.63 -- 18.59 -- -- -- -- -- -- -- -- -- -- -- --
2/12/1992 -- 41.22 22.04 -- 19.18 -- -- -- -- -- -- -- -- -- -- -- --
2/17/1992 -- 41.22 20.84 -- 20.38 -- -- -- -- -- -- -- -- -- -- -- --
4/3/1992 -- 41.22 18.29 -- 22.93 -- -- -- -- -- -- -- -- -- -- -- --
4/8/1992 -- 41.22 18.86 -- 22.36 <50 <0.5 <0.5 <0.5 <0.5 -- -- ANA -- 63 <5000 --
4/14/1992 -- 41.22 19.45 -- 21.77 <50 -- -- -- -- -- -- -- -- -- -- --
4/29/1992 -- 41.22 20.35 -- 20.87 <50 -- -- -- -- -- -- -- -- -- -- --
5/7/1992 -- 41.22 20.84 -- 20.38 <50 -- -- -- -- -- -- -- -- -- -- --
7/3/1992 -- 41.22 22.34 -- 18.88 <50 <0.5 <0.5 <0.5 <0.5 -- -- ANA -- -- -- --
10/8/1992 -- 41.22 23.73 -- 17.49 <50 <0.5 <0.5 <0.5 <0.5 -- -- ANA -- -- -- --
12/31/1992 -- 41.22 21.12 -- 20.1 <50 <0.5 <0.5 <0.5 <0.5 -- -- ANA -- -- -- --
4/21/1993 -- g,n 41.22 17.68 -- 17.68 <50 <0.5 <0.5 <0.5 <0.5 -- -- PACE -- <50 <5000 --
7/7/1993 -- e,n 41.22 20.3 -- 20.92 <50 <0.5 <0.5 <0.5 <0.5 -- -- PACE -- -- -- 1.0
9/21/1993 -- n 41.22 21.93 -- 19.29 <50 0.9 0.7 0.7 2.6 21.54 -- PACE -- -- -- --
12/17/1993 -- 41.22 21.48 -- 19.74 -- -- -- -- -- -- -- -- -- -- -- --
12/23/1993 -- n 41.22 -- -- -- <50 <0.5 <0.5 <0.5 0.7 -- -- PACE -- -- -- --
4/7/1994 -- n 41.22 20.25 -- 20.97 <50 <0.5 <0.5 <0.5 <0.5 12.2 5.9 PACE -- -- -- --
7/6/1994 -- n 41.22 20.59 -- 20.63 <50 <0.5 <.5 <0.5 <.5 -- 3.1 PACE -- -- -- --
10/7/1994 -- n 41.22 22.04 -- 19.18 <50 <0.5 <.5 <0.5 <0.5 15.2 2.8 PACE -- -- -- --
1/27/1995 -- 41.22 26.12 -- 15.10 <50 <0.5 <.5 <0.5 <1 -- 4.8 ATI -- 440 <5000
3/30/1995 -- 41.22 12.34 -- 28.88 <50 <0.50 <.50 <0.50 <1.0 -- 7.2 ATI -- -- -- --
6/20/1995 -- 41.22 16.42 -- 24.8 <50 <0.50 <0.50 <0.50 <1.0 -- 6.0 ATI -- -- -- --
10/3/1995 -- 41.22 20.06 -- 21.16 <50 <0.50 <0.50 <0.50 <1.0 <5.0 5.7 ATI -- -- -- --
12/6/1995 -- 41.22 21.31 -- 19.91 <50 <0.50 <.50 <0.50 <1.0 46 5.4 ATI -- -- -- --
3/21/1996 -- 41.22 12.28 -- 28.94 <50 <0.5 <1.0 <1.0 <1.0 <1.0 7.4 SPL -- -- -- --
6/21/1996 -- 41.22 13.28 -- 27.94 <50 <0.5 <1 <1 <1 0 7.3 SPL -- -- -- --
9/6/1996 -- 41.22 13.94 -- 27.28 -- -- -- -- -- -- -- -- -- -- -- --
9/9/1996 -- 41.22 -- -- -- <50 <0.5 <1.0 <1.0 <1.0 <10 7.4 SPL -- -- -- --

12/19/1996 -- 41.22 12.19 -- 29.03 <50 <0.5 <1.0 <1.0 <1.0 <10 7.9 SPL -- -- -- --
3/17/1997 -- 41.22 11.59 -- 29.63 -- -- -- -- -- -- -- -- -- -- -- --
8/12/1997 -- 41.22 13.21 -- 28.01 -- -- -- -- -- -- -- -- -- -- -- --
12/10/1997 -- 41.22 12.34 -- 28.88 -- -- -- -- -- -- -- -- -- -- -- --
3/12/1998 -- 41.22 11.04 -- 30.18 -- -- -- -- -- -- -- -- -- -- -- --
6/23/1998 -- 41.22 11.77 -- 29.46 -- -- -- -- -- -- -- -- -- -- -- --
3/31/1999 -- 41.22 12.38 -- 28.84 -- -- -- -- -- -- -- -- -- -- -- --
8/25/1999 -- 41.22 17.72 -- 23.5 -- -- -- -- -- -- -- -- -- -- -- --

Product 
Thickness 

(feet)

DO 
(mg/L) pHLab

DRO/ 
TPHd 
(µg/L)

TOG 
(µg/L)

HVOC 
(µg/L)

Concentration in (µg/L)Well and 
Sample 

Date
P/NP Footnote

TOC 
Elevation 

(feet)

DTW 
Thickness 

(feet)

Water Level 
Elevation 

(feet)
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GRO/ 
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MW-2 Cont'd
3/9/2000 -- 41.22 11.94 -- 29.28 -- -- -- -- -- -- -- -- -- -- -- --
3/8/2001 -- 41.22 10.31 -- 30.91 -- -- -- -- -- -- -- -- -- -- -- --
3/8/2002 -- 41.22 14.35 -- 26.87 -- -- -- -- -- -- -- -- -- -- -- --
3/18/2002 P q 41.22 13.11 -- 28.11 -- -- -- -- -- -- -- -- -- -- -- --
3/11/2003 P 41.22 13.24 -- 27.98 -- -- -- -- -- -- -- -- -- -- -- --
12/9/2003 P 41.22 18.58 -- 22.64 350 <0.50 <0.50 0.56 2.8 24 -- SEQM 6.2 -- -- --
3/9/2004 -- p 41.22 12.52 -- 28.7 74 <.50 <0.50 0.83 4.7 27 -- SEQM 6.5 -- -- --
9/17/2004 -- r 41.22 18.05 -- 23.17 59 <0.50 <0.50 <0.50 <0.50 21 -- SEQM 6.3 -- -- --
3/7/2005 -- p 41.22 2.32 -- 38.90 -- -- -- -- -- -- -- -- -- -- -- --
9/6/2005 41.22 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
3/6/2006 41.22 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
9/5/2006 -- p 41.22 10.46 -- 30.76 79 <0.50 5.1 <0.50 0.73 <0.50 -- TAMC 6.4 -- -- --
3/5/2007 -- p 41.22 12.25 -- 28.97 -- -- -- -- -- -- -- -- -- -- -- --
9/7/2007 -- r 41.22 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
3/6/2008 -- w 41.22 12.33 -- 28.8/9 -- -- -- -- -- -- -- -- -- -- -- --
9/3/2008 -- r 41.22 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
3/4/2009 -- r 41.22 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
3/30/2009 -- r,x 41.22 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

MW-3
2/5/1990 -- 40.74 17.45 -- 23.29 1,400 15 <2.5 11 8 -- -- SUP -- -- -- --
2/14/1991 -- 40.74 18.52 -- 22.22 320 8 <0.3 8 1 -- -- SUP -- -- -- --
5/13/1991 -- 40.74 19.32 -- 21.42 640 13 <0.3 18 1 -- -- SUP -- -- -- --
7/24/1991 -- 40.74 20.69 -- 20.05 -- -- -- -- -- -- -- -- -- -- -- --
10/3/1991 -- 40.74 19.47 -- 21.27 940 21 <0.3 23 2.1 SUP -- -- -- --
10/15/1991 -- 40.74 20.46 -- 20.28 -- -- -- -- -- -- -- -- -- -- -- --
12/4/1991 -- 40.74 18.29 -- 22.45 -- -- -- -- -- -- -- -- -- -- -- --
12/16/1991 -- 40.74 18.34 -- 22.40 -- -- -- -- -- -- -- -- -- -- -- --
1/6/1992 -- 40.74 18.50 -- 22.24 580 6.1 1 6.1 7.1 -- -- ANA -- -- -- --
1/22/1992 -- 40.74 17.86 -- 22.88 -- -- -- -- -- -- -- -- -- -- -- --
1/28/1992 -- 40.74 15.84 -- 24.90 -- -- -- -- -- -- -- -- -- -- -- --
2/5/1992 -- 40.74 17.53 -- 23.21 -- -- -- -- -- -- -- -- -- -- -- --
2/12/1992 -- 40.74 17.15 -- 23.59 -- -- -- -- -- -- -- -- -- -- -- --
2/17/1992 -- 40.74 16.18 -- 24.56 -- -- -- -- -- -- -- -- -- -- -- --
4/3/1992 -- 40.74 14.80 -- 25.94 -- -- -- -- -- -- -- -- -- -- -- --
4/8/1992 -- 40.74 17.106 -- 23.68 1,100 30 4.6 32 11 -- -- ANA -- -- -- --
4/14/1992 -- 40.74 15.22 -- 25.52 -- -- -- -- -- -- -- -- -- -- -- --
4/29/1992 -- 40.74 15.90 -- 24.84 -- -- -- -- -- -- -- -- -- -- -- --
5/7/1992 -- 40.74 16.35 -- 24.39 -- -- -- -- -- -- -- -- -- -- -- --
7/3/1992 -- 40.74 17.74 -- 23.00 1,200 38 <2.5 24 <2.5 -- -- ANA -- -- -- --
10/8/1992 -- 40.74 19.06 -- 21.68 1,400 31 <0.5 25 13 -- -- ANA -- -- -- --
12/31/1992 -- h 40.74 -- -- -- 960 11 3.6 10 3.8 -- -- ANA -- -- -- --
12/31/1992 -- 40.74 16.61 -- 24.13 820 12 4.1 13 5.9 -- -- ANA -- -- -- --
4/21/1993 -- n 40.74 14.24 -- 26.50 420 5.6 <0.5 3.9 1.4 -- -- PACE -- -- -- --
4/21/1993 -- h, n 40.74 -- -- -- 390 5 <0.5 3.7 1.5 -- -- PACE -- -- -- --
7/7/1993 -- i, n 40.13 15.19 -- 24.94 54 0.6 0.6 <0.5 <0.5 12.68 -- PACE -- -- -- --
9/21/1993 -- n 40.13 16.58 -- 23.55 540 7.9 0.9 4.7 2.4 -- -- PACE -- -- -- --
12/17/1993 -- 40.13 15.82 -- 24.31 -- -- -- -- -- -- -- -- -- -- -- --
12/23/1993 -- n 40.13 -- -- -- 500 9.8 1.5 3.3 2.1 -- -- PACE -- -- -- --
12/23/1993 -- h 40.13 -- -- -- 480 9.2 <0.5 5.4 58.3 -- -- PACE -- -- -- --
4/7/1994 -- n 40.13 28.50 -- 11.63 460 20 7.4 8.9 11 18.2 -- PACE -- -- -- --

BP-11109_Historical tables.xlsTable 1 ARCADIS Page 2 of 12



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

Former BP Service Station #11109
4280 Foothill Boulevard

Oakland, California

GRO/ 
TPHg Benzene Toluene Ethyl-

Benzene
Total 

Xylenes MtBE

Product 
Thickness 

(feet)

DO 
(mg/L) pHLab

DRO/ 
TPHd 
(µg/L)

TOG 
(µg/L)

HVOC 
(µg/L)

Concentration in (µg/L)Well and 
Sample 

Date
P/NP Footnote

TOC 
Elevation 

(feet)

DTW 
Thickness 

(feet)

Water Level 
Elevation 

(feet)
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4/7/1994 -- h 40.13 -- -- -- 460 20 7.7 9 11 -- -- PACE -- -- -- --
7/6/1994 -- n 40.13 -- -- -- 460 10 0.6 1.7 6.4 5.54 4.8 PACE -- -- -- --
10/7/1994 -- n 40.13 27.65 -- 12.48 300 28 <0.5 2.2 12 31.4 4.4 PACE -- -- 31 --
1/27/1995 -- j 40.13 27.65 -- 12.48 620 -- -- -- -- -- 7.6 -- -- -- -- --
3/30/1995 -- 40.13 26.05 -- 14.08 -- 10 6 3.4 18 -- -- ATI -- -- -- --
6/20/1995 -- 40.13 19.49 -- 20.64 300 7.2 3.4 0.85 15 -- -- ATI -- -- -- --
10/3/1995 -- 40.13 24.93 -- 15.20 170 2.1 <0.50 0.81 8 6.7 -- ATI -- -- -- --
12/6/1995 -- 40.13 -- -- -- 170 6.1 3 1.7 190 53 -- ATI -- -- -- --
12/6/1995 -- h 40.13 25.14 -- 14.99 1,400 6.7 3.1 2.8 210 64 -- ATI -- -- -- --
3/21/1996 -- 40.13 9.48 -- 30.65 1,700 0.5 <1 <1 1 <10 7.3 SPL -- -- -- --
6/21/1996 -- 40.13 11.60 -- 28.53 <50 13 <1 <1 <1 12 7.6 SPL -- -- -- --
9/6/1996 -- 40.13 12.23 -- 27.90 <50 -- -- -- -- -- -- -- -- -- -- --
9/9/1996 -- 40.13 -- -- -- -- 6.5 <5.0 <5.0 <5.0 <50 7.6 SPL -- -- -- --

12/19/1996 -- 40.13 10.46 -- 29.67 <250 4.1 <1.0 <1.0 <1.0 <10 8.4 SPL -- -- -- --
3/17/1997 -- 40.13 9.86 -- 30.27 <50 <5 <1.0 <1.0 <1.0 0 7.4 SPL -- -- -- --
8/12/1997 -- 40.13 12.11 -- 28.02 50 0.79 <1.0 <1.0 <1.0 10 6.1 SPL -- -- -- --
12/10/1997 -- 40.13 10.90 -- 29.23 <50 <0.5 <1.0 <1.0 <1.0 <10 3.2 SPL -- -- -- --
3/12/1998 -- 40.13 10.20 -- 29.93 <50 <0.5 <1.0 <1.0 <1.0 0 6.3 SPL -- -- -- --
3/12/1998 -- h 40.13 -- -- -- <50 <0.5 <1.0 <1.0 <1.0 <10 -- SPL -- -- -- --
6/23/1998 -- 40.13 10.17 -- 29.96 50 <0.5 <1.0 <1.0 <1.0 <10 3.4 SPL -- -- -- --
3/31/1999 -- 40.13 11.46 -- 28.68 60 <1.0 <1.0 <1.0 <1.0 6.2 -- SPL -- -- -- --
8/25/1999 -- 40.13 12.52 -- 27.61 <50 <1.0 <1.0 <1.0 <1.0 7.7 -- SPL -- -- -- --
3/9/2000 -- 40.13 12.39 -- 27.74 <50 <0.5 0.54 <0.5 1.7 6.3 -- PACE -- -- -- --
3/8/2001 -- 40.13 10.41 -- 29.72 <50 <0.5 <0.5 <0.5 0.59 7.7 -- PACE -- -- -- --
3/8/2002 -- 40.13 9.83 -- 30.30 62 <0.5 <0.5 <0.5 <1.0 11.6 -- PACE -- -- -- --
3/18/2002 -- 40.13 9.20 -- 30.93 -- -- -- -- -- -- -- -- -- -- -- --
3/11/2003 -- 40.13 10.54 -- 29.59 <50 <0.50 <0.50 <0.50 <0.50 6.7 -- SEQ -- -- -- --
12/9/2003 P 40.13 12.88 -- 27.25 <50 <0.50 <0.50 <0.50 <0.50 6.4 -- SEQM 6.3 -- -- --
3/9/2004 P 40.13 9.49 -- 30.64 <50 <0.50 <0.50 <0.50 0.63 6.9 -- SEQM 6.1 -- -- --
9/17/2004 -- 40.13 12.76 -- 27.37 -- -- -- -- -- -- -- -- -- -- -- --
3/7/2005 P 40.13 7.30 -- 32.83 <50 <0.50 <0.50 <0.50 0.52 5.1 -- SEQM 7.0 -- -- --
9/6/2005 -- 42.92 10.81 -- 32.11 -- -- -- -- -- -- -- -- -- -- -- --
3/6/2006 P u 42.92 8.85 -- 34.07 <50 <0.50 <0.50 <0.50 <0.50 6.9 -- SEQM 6.8 -- -- --
9/5/2006 -- 42.92 9.86 -- 33.06 -- -- -- -- -- -- -- -- -- -- -- --
3/5/2007 P 42.92 8.33 -- 34.59 <50 <0.50 <0.50 <0.50 <0.50 5.4 2.31 TANC 6.95 -- -- --
9/7/2007 -- 42.92 11.10 -- 31.82 -- -- -- -- -- -- -- -- -- -- -- --
3/6/2008 P 42.92 8.92 -- 34.00 <50 <0.50 <0.50 <0.50 <0.50 4.2 2.5 CEL 6.86 -- -- --
9/3/2008 -- 42.92 12.19 -- 30.73 -- -- -- -- -- -- -- -- -- -- -- --
3/4/2009 P 42.92 8.28 -- 34.64 <50 <0.50 <0.50 <0.50 <0.50 4.9 1.19 CEL 6.71 -- -- --
9/30/2009 P x 40.13 11.60 -- 28.53 <50 <0.50 <0.50 <0.50 <0.50 6.8 -- CEL 7.12 -- -- --

MW-4
2/5/1990 -- 20.75 -- 19.36 620 <0.5 9 <0.5 10 -- -- SUP -- -- -- --
2/14/1991 -- 21.73 -- 18.38 180 <0.3 <0.3 0.4 2 -- -- SUP -- -- -- --
5/13/1991 -- 18.55 -- 21.56 72 0.7 <0.3 <0.3 <0.3 -- -- SUP
7/24/1991 -- 21.31 -- 18.80 -- -- -- -- -- -- -- -- -- -- -- --
10/3/1991 -- 22.57 -- 17.54 57 <0.3 <0.3 <0.3 <0.3 -- -- SUP -- -- -- --
10/15/1991 -- 22.88 -- 17.23 -- -- -- -- -- -- -- -- -- -- -- --
12/4/1991 -- 22.54 -- 17.57 -- -- -- -- -- -- -- -- -- -- -- --
12/16/1991 -- 22.59 -- 17.52 -- -- -- -- -- -- -- -- -- -- -- --
1/6/1992 -- 22.00 -- 18.11 480 0.8 3.2 1.9 7.7 -- -- ANA
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Table 1
Summary of Ground-Water Monitoring Data:Relative Water Elevations and Laboratory Analyses

Former BP Service Station #11109
4280 Foothill Boulevard

Oakland, California

GRO/ 
TPHg Benzene Toluene Ethyl-

Benzene
Total 

Xylenes MtBE

Product 
Thickness 

(feet)

DO 
(mg/L) pHLab

DRO/ 
TPHd 
(µg/L)

TOG 
(µg/L)

HVOC 
(µg/L)

Concentration in (µg/L)Well and 
Sample 

Date
P/NP Footnote

TOC 
Elevation 

(feet)

DTW 
Thickness 

(feet)

Water Level 
Elevation 

(feet)

MW-4 Cont'd
1/22/1992 -- 21.50 -- 18.53 -- -- -- -- -- -- -- -- -- -- --
1/28/1992 -- 21.42 -- 18.69 -- -- -- -- -- -- -- -- -- -- -- --
2/5/1992 -- 40.11 21.10 -- 19.01 -- -- -- -- -- -- -- -- -- -- -- --
2/12/1992 -- 40.11 20.74 -- 19.37 -- -- -- -- -- -- -- -- -- -- -- --
2/17/1992 -- 40.11 19.78 -- 20.33 -- -- -- -- -- -- -- -- -- -- -- --
4/3/1992 -- 40.11 16.80 -- 23.31 -- -- -- -- -- -- -- -- -- -- -- --
4/8/1992 -- 40.11 17.13 -- 22.98 <50 <0.5 <0.5 <.5 <0.5 -- -- ANA -- -- -- --
4/14/1992 -- 40.11 17.74 -- 22.37 -- -- -- -- -- -- -- -- -- -- -- --
4/29/1992 -- 40.11 18.56 -- 21.55 -- -- -- -- -- -- -- -- -- -- -- --
5/7/1992 -- 40.11 19.10 -- 21.01 -- -- -- -- -- -- -- -- -- -- -- --
7/3/1992 -- 40.11 20.71 -- 19.40 <50 0.6 <0.5 <0.5 <0.5 -- -- ANA -- -- -- --
10/8/1992 -- 40.11 22.43 -- 17.68 270 <0.5 2.1 2.5 3.2 -- -- ANA -- -- -- --
12/31/1992 -- 40.11 19.58 -- 20.53 150 <0.5 <.5 <0.5 1.3 -- -- ANA -- -- -- --
4/21/1993 -- n 40.11 17.79 -- 22.32 <50 <0.5 <0.5 <0.5 <0.5 -- -- PACE -- -- -- --
7/7/1993 -- n 40.11 18.44 -- 21.67 160 1.2 5.4 3.8 19 5.51 -- PACE -- -- -- --
9/21/1993 -- n 40.11 20.14 -- 19.97 71 <0.5 1.9 <0.5 2.1 -- -- PACE -- -- -- --
12/17/1993 -- 40.11 19.80 -- 20.31 -- -- -- -- -- -- -- -- -- -- -- --
12/23/1993 -- n 40.11 -- -- -- <50 3.1 1.6 0.8 3.8 5.7 -- PACE -- -- -- --
4/7/1994 -- n 40.11 19.12 -- 20.99 <50 <0.5 <0.5 <0.5 <0.5 11.7 6.6 PACE -- -- -- --
7/6/1994 -- n 40.11 19.90 -- 20.21 62 <0.5 <.5 <0.5 <0.5 -- 4.1 PACE -- -- -- --
10/7/1994 -- n 40.11 20.07 -- 20.04 <50 <0.5 <0.5 <0.5 <0.5 7.38 3.6 PACE -- -- -- --
1/27/1995 -- 40.11 13.72 -- 26.39 <50 <0.5 <0.5 <0.5 <1 -- 2.7 ATI -- -- -- --
3/30/1995 -- 40.11 11.46 -- 28.65 <50 <0.50 <0.50 <0.50 <1.0 -- 8.3 ATI -- -- -- --
6/20/1995 -- 40.11 14.78 -- 25.33 <50 <0.50 <0.50 <0.50 <1.0 -- -- ATI -- -- -- --
10/3/1995 -- 40.11 19.62 -- 20.49 <50 <0.50 <0.50 <0.50 <1.0 5 5.8 ATI -- -- -- --
12/6/1995 -- 40.11 19.91 -- 20.2 <50 <.50 <0.50 <0.50 <1.0 47 5.7 ATI -- -- -- --
3/21/1996 -- 40.11 11.12 -- 28.99 <50 <.5 <1 <1 <1 <10 7.8 SPL -- -- -- --
6/21/1996 -- 40.11 12.21 -- 27.9 <50 <0.5 <1 <1 <1 <10 7.9 SPL -- -- -- --
9/6/1996 -- 40.11 12.89 -- 27.22 -- -- -- -- -- -- -- -- -- -- -- --
9/9/1996 -- 40.11 -- -- -- <50 <0.5 <1.0 <1.0 <1.0 <10 7.2 SPL -- -- -- --

12/19/1996 -- 40.11 11.01 -- 29.1 <50 <0.5 <1.0 <1.0 <1.0 <10 8.4 SPL -- -- -- --
3/17/1997 -- 40.11 10.42 -- 29.69 -- -- -- -- -- -- -- -- -- -- -- --
8/12/1997 -- 40.11 12.77 -- 27.31 -- -- -- -- -- -- -- -- -- -- -- --
12/10/1997 -- 40.11 11.22 -- 28.89 -- -- -- -- -- -- -- -- -- -- -- --
3/12/1998 -- 40.11 10.81 -- 29.3 -- -- -- -- -- -- -- -- -- -- -- --
6/23/1998 -- 40.11 10.61 -- 29.5 -- -- -- -- -- -- -- -- -- -- -- --
3/31/1999 -- 40.11 11.46 -- 28.65 -- -- -- -- -- -- -- -- -- -- -- --
8/25/1999 -- 40.11 16.16 -- 23.95 -- -- -- -- -- -- -- -- -- -- -- --
3/9/2000 -- 40.11 12.23 -- 27.88 -- -- -- -- -- -- -- -- -- -- -- --
3/8/2001 -- 40.11 11.04 -- 29.07 -- -- -- -- -- -- -- -- -- -- -- --
3/8/2002 -- 40.11 12.73 -- 27.38 -- -- -- -- -- -- -- -- -- -- -- --
3/18/2002 -- 40.11 11.62 -- 28.49 -- -- -- -- -- -- -- -- -- -- -- --
3/11/2003 -- 40.11 13.44 -- 26.67 -- -- -- -- -- -- -- -- -- -- -- --
12/9/2003 P 40.11 15.03 -- 25.08 <250 <2.5 <2.5 <2.5 <2.5 130 -- SEQM 6.1 -- -- --
3/9/2004 P 40.11 11.04 -- 29.07 <50 <0.50 <0.50 <0.50 <0.50 35 -- SEQM 5.5 -- -- --
9/17/2004 P 40.11 16.75 -- 23.36 <250 <2.5 <2.5 <2.5 <2.5 140 -- SEQM 6.5 -- -- --
3/7/2005 P 40.11 11.02 -- 29.09 67 <0.50 <0.50 <0.50 <0.50 24 -- SEQM 6.6 -- -- --
9/6/2005 P s,t 42.88 14.64 -- 28.24 81 <0.50 <0.50 <0.50 <1.5 180 -- SEQM 6.7 -- -- --
3/6/2006 P 42.88 12.42 -- 30.46 <100 <1.0 <1.0 <1.0 <1.0 110 -- SEQM 6.4 -- -- --
9/5/2006 -- 42.88 13.81 -- 29.07 130 <1.0 <1.0 <1.0 <1.0 190 -- TAMC 6.5 -- -- --
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Table 1
Summary of Ground-Water Monitoring Data:Relative Water Elevations and Laboratory Analyses

Former BP Service Station #11109
4280 Foothill Boulevard

Oakland, California
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MW-4 Cont'd
3/5/2007 P 42.88 10.63 -- 32.258 <50 <0.50 <.50 <0.50 <0.50 13 3.34 TAMC 7.11 -- -- --

9/7/2007 P s,v 
(MTBE) 42.88 14.77 -- 28.11 90 <0.50 <0.50 <0.50 <0.50 130 1.14 TAMC 6.68 -- -- --

3/6/2008 P 42.88 11.3 -- 31.58 <50 <0.50 <0.50 <0.50 <0.50 170 1.76 CEL 6.62 -- -- --
9/3/2008 P 42.88 16.11 -- 26.77 <50 <5.0 <5.0 <5.0 <5.0 150 1.97 CEL 6.33 -- -- --
3/4/2009 P 42.88 10.78 -- 31.1 140 <5.0 <.0 <5.0 <5.0 110 1.31 CEL 6.47 -- -- --

9/30/2009 P x,y   
(GRO) 40.1 16.48 -- 23.62 240 <2.0 <2.0 <2.0 <2.0 140 0.08 CEL 6.88 -- -- --

MW-5 --
10/3/1991 -- 39.55 18.08 -- 21.47 79,000 13,000 7,400 1,400 6,200 -- -- SUP -- -- -- --
10/15/1991 -- 39.55 18.55 -- 21.00 -- -- -- -- -- -- -- -- -- -- -- --
12/4/1991 -- a 39.55 18.44 0.13 20.98 -- -- -- -- -- -- -- -- -- -- -- --
12/16/1991 -- a 39.55 18.66 0.01 20.88 -- -- -- -- -- -- -- -- -- -- -- --
1/6/1992 -- a 39.55 19.12 0.11 20.32 -- -- -- -- -- -- -- -- -- -- -- --
1/22/1992 -- 39.55 14.59 -- 24.96 -- -- -- -- -- -- -- -- -- -- -- --
1/28/1992 -- 39.55 15.25 -- 24.36 -- -- -- -- -- -- -- -- -- -- -- --
2/5/1992 -- q 39.55 15.58 -- 23.97 -- -- -- -- -- -- -- -- -- -- -- --
2/12/1992 -- a 39.55 15.54 0.01 24.00 -- -- -- -- -- -- -- -- -- -- -- --
2/17/1992 -- q 39.55 13.98 -- 25.57 -- -- -- -- -- -- -- -- -- -- -- --
4/3/1992 -- a 39.55 13.63 0.04 25.88 -- -- -- -- -- -- -- -- -- -- -- --
4/8/1992 -- a 39.55 13.17 0.01 26.37 -- -- -- -- -- -- -- -- -- -- -- --
4/14/1992 -- a 39.55 13.45 0.01 26.09 -- -- -- -- -- -- -- -- -- -- -- --
4/29/1992 -- a 39.55 13.75 0.07 25.73 -- -- -- -- -- -- -- -- -- -- -- --
5/7/1992 -- a 39.55 16.15 0.04 23.36 -- -- -- -- -- -- -- -- -- -- -- --
7/3/1992 -- a 39.55 17.67 0.08 21.80 -- -- -- -- -- -- -- -- -- -- -- --
9/1/1992 -- a 39.55 17.83 0.50 21.22 -- -- -- -- -- -- -- -- -- -- -- --
10/8/1992 -- a 39.55 17.86 0.92 20.77 -- -- -- -- -- -- -- -- -- -- -- --
12/31/1992 -- q 39.55 15.20 -- 24.35 -- -- -- -- -- -- -- -- -- -- -- --
4/21/1993 -- a 39.55 12.64 0.02 26.89 -- -- -- -- -- -- -- -- -- -- -- --
7/7/1993 -- a, i 39.14 12.68 0.82 25.64 -- -- -- -- -- -- -- -- -- -- -- --
9/21/1993 -- q 39.14 14.35 -- 24.79 -- -- -- -- -- -- -- -- -- -- -- --
12/17/1993 -- a 39.14 12.61 0.41 26.12 -- -- -- -- -- -- -- -- -- -- -- --
4/7/1994 -- n 39.14 30.00 -- 9.14 66,000 3,000 1,700 250 6,800 2,002 -- PACE -- -- -- --
7/6/1994 -- n 39.14 -- -- -- 29,000 1,900 330 63 2,700 1,141 -- PACE -- -- -- --
10/7/1994 -- h 39.14 -- -- -- 45,000 2,900 540 260 2,600 -- -- PACE -- -- -- --
10/7/1994 -- n 39.14 28.70 -- 10.44 250,000 2,600 660 830 5,200 37.7 4.2 PACE -- -- -- --
1/27/1995 -- 39.14 28.70 -- 10.44 -- -- -- -- -- -- -- -- -- -- -- --
3/30/1995 -- h 39.14 -- -- -- 43,000 7,900 2,500 440 6,200 -- -- ATI -- -- -- --
3/30/1995 -- 39.14 28.95 -- 10.19 50,000 7,900 2,600 520 6,400 -- 5.5 ATI -- -- -- --
6/20/1995 -- h 39.14 -- -- -- 26,000 3,500 290 <25 3,300 -- -- ATI -- -- -- --
6/20/1995 -- 39.14 22.54 -- 16.60 34,000 5,100 1,900 300 3,700 -- -- ATI -- -- -- --
10/3/1995 -- h 39.14 -- -- -- 12,000 46 39 10 1,600 320 -- ATI -- -- -- --
10/3/1995 -- 39.14 18.84 -- 20.30 12,000 68 42 11 1,600 330 -- ATI -- -- -- --
12/6/1995 -- 39.14 19.07 -- 20.07 16,000 1,200 93 51 700 600 -- ATI -- -- -- --
3/21/1996 -- h 39.14 -- -- -- 1,900 92 30 7 270 <10 -- SPL -- -- -- --
3/21/1996 -- 39.14 7.43 -- 31.71 1,500 89 28 6 250 <10 7.2 SPL -- -- -- --
6/21/1996 -- 39.14 9.87 -- 29.27 3,500 740 150 19 400 <100 7.1 SPL -- -- -- --
6/21/1996 -- h 39.14 -- -- -- 2,700 680 140 20 400 <50 -- SPL -- -- -- --
9/6/1996 -- 39.14 10.52 -- 28.62 -- -- -- -- -- -- -- -- -- -- -- --
9/9/1996 -- 39.14 -- -- -- 82,000 3,100 1,700 850 9,100 <2500 7.5 SPL -- -- -- --
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Table 1
Summary of Ground-Water Monitoring Data:Relative Water Elevations and Laboratory Analyses
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9/9/1996 -- h 39.14 -- -- -- 90,000 2,900 1,600 6710 6,900 <2500 -- SPL -- -- -- --

12/19/1996 -- 39.14 8.62 -- 30.52 41,000 790 820 120 2,040 <500 7.7 SPL -- -- -- --
12/19/1996 -- h 39.14 -- -- -- 26,000 490 430 63 1,140 <500 -- SPL -- -- -- --
3/17/1997 -- 39.14 8.22 -- 30.92 5,500 1.9 2.4 <1.0 <1.0 29 6.4 SPL -- -- -- --
3/17/1997 -- h 39.14 -- -- -- 6,600 2.5 2.7 <1.0 <1.0 28 -- SPL -- -- -- --
8/12/1997 -- h 39.14 -- -- -- 36,000 6,100 2,500 720 4,500 <500 -- SPL -- -- -- --
8/12/1997 -- a 39.14 12.18 0.22 26.74 33,000 6,400 2,400 680 4,400 <1000 6.8 SPL -- -- -- --
12/10/1997 -- h 39.14 -- -- -- 37,000 2,900 2,500 440 4,800 -- -- SPL -- -- -- --
12/10/1997 -- a 39.14 10.78 0.06 28.30 31,000 3,000 2,500 560 5,100 500 1.8 SPL -- -- -- --
3/12/1998 -- a 39.14 10.11 0.22 28.81 100,000 1,600 870 250 2,600 <250 6.1 SPL -- -- -- --
6/23/1998 -- h 39.14 -- -- -- 27,000 2,600 840 400 2,950 <500 -- SPL -- -- -- --
6/23/1998 -- a 39.14 10.20 0.02 28.92 27,000 2,500 840 370 2,900 <250 2.1 SPL -- -- -- --
3/31/1999 -- f 39.14 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
8/25/1999 -- a 39.14 14.69 0.38 24.07 180,000 2,700 400 830 2,800 26 -- SPL -- -- -- --
3/9/2000 -- a 39.14 14.83 0.6 23.71 53,000 12,000 2,600 1,900 9,100 <5.0 -- PACE -- -- -- --
3/8/2001 -- f 39.14 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
3/8/2002 -- a 39.14 11.45 1.5 26.19 33,000 8,240 1,080 1,010 2,900 34.3 -- PACE -- -- -- --
3/18/2002 -- 39.14 8.03 -- 31.11 -- -- -- -- -- -- -- -- -- -- -- --
3/11/2003 -- a 39.14 9.60 0.45 29.09 -- -- -- -- -- -- -- -- -- -- -- --
12/9/2003 -- a 39.14 11.44 0.03 27.72 -- -- -- -- -- -- -- -- -- -- -- --
3/9/2004 P 39.14 7.91 -- 31.23 31,000 3,900 1,100 780 3,600 <50 -- SEQM -- -- -- --
9/17/2004 -- a 39.14 12.13 0.15 27.13 -- -- -- -- -- -- -- -- -- -- -- --
3/7/2005 -- a 39.14 8.62 0.02 27.13 -- -- -- -- -- -- -- -- -- -- -- --
9/6/2005 -- a 41.98 11.16 0.18 30.96 -- -- -- -- -- -- -- -- -- -- -- --
3/6/2006 P a, q 41.98 8.60 SHEEN 33.38 32,000 7,500 810 1,200 2,300 <50 -- SEQM -- -- -- --
3/6/2006 -- a 41.98 6.16 0.03 35.82 -- -- -- -- -- -- -- -- -- -- -- --
3/5/2007 P q 41.98 8.34 SHEEN 33.64 90,000 10,000 4,200 1,900 7,900 <50 1.3 TAMC 6.91 -- -- --
9/7/2007 -- a 41.98 15.15 0.15 26.94 -- -- -- -- -- -- -- -- -- -- -- --
1/14/2008 -- a 41.98 10.30 0.49 32.05 -- -- -- -- -- -- -- -- -- -- -- --
2/27/2008 -- a 41.98 13.22 0.12 28.85 -- -- -- -- -- -- -- -- -- -- -- --
3/6/2008 -- a 41.98 12.90 0.14 29.19 -- -- -- -- -- -- -- -- -- -- -- --
9/3/2008 -- a 41.98 12.90 0.99 29.82 -- -- -- -- -- -- -- -- -- -- -- --
3/4/2009 -- a 41.98 8.45 0.16 33.65 -- -- -- -- -- -- -- -- -- -- -- --
4/8/2009 -- x 39.14 9.05 0.67 30.59 -- -- -- -- -- -- -- -- -- -- -- --
5/11/2009 -- 39.14 9.10 0.32 30.28 -- -- -- -- -- -- -- -- -- -- -- --
6/16/2009 -- 39.14 9.15 0.02 30.01 -- -- -- -- -- -- -- -- -- -- -- --
7/2/2009 -- 39.14 9.33 0.12 29.90 -- -- -- -- -- -- -- -- -- -- -- --
8/6/2009 -- 39.14 10.05 0.01 29.10 -- -- -- -- -- -- -- -- -- -- -- --
9/30/2009 -- 39.14 10.55 0.06 28.64 -- -- -- -- -- -- -- -- -- -- -- --

MW-6
10/3/1991 -- 41.59 20.73 -- 20.86 <50 0.7 0.8 <0.3 1.3 -- -- SUP -- -- -- --
10/15/1991 -- 41.59 21.20 -- 20.39 -- -- -- -- -- -- -- -- -- -- -- --
12/4/1991 -- 41.59 21.26 -- 20.33 -- -- -- -- -- -- -- -- -- -- -- --
12/16/1991 -- 41.59 21.12 -- 20.47 -- -- -- -- -- -- -- -- -- -- -- --
1/6/1992 -- 41.59 20.29 -- 21.30 <50 <0.5 <0.5 <0.5 1.6 -- -- ANA -- -- -- --
1/22/1992 -- 41.59 20.12 -- 21.47 -- -- -- -- -- -- -- -- -- -- -- --
1/28/1992 -- 41.59 20.20 -- 21.39 -- -- -- -- -- -- -- -- -- -- -- --
2/5/1992 -- 41.59 20.09 -- 21.50 -- -- -- -- -- -- -- -- -- -- -- --
2/12/1992 -- 41.59 19.15 -- 22.44 -- -- -- -- -- -- -- -- -- -- -- --
2/17/1992 -- 41.59 18.02 -- 23.57 -- -- -- -- -- -- -- -- -- -- -- --
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4/3/1992 -- 41.59 16.62 -- 24.97 -- -- -- -- -- -- -- -- -- -- -- --
4/8/1992 -- 41.59 17.06 -- 24.53 <50 0.6 <0.5 0.8 <0.5 -- -- ANA -- -- -- --
4/14/1992 -- 41.59 17.23 -- 24.36 -- -- -- -- -- -- -- -- -- -- -- --
4/29/1992 -- 41.59 18.12 -- 23.47 -- -- -- -- -- -- -- -- -- -- -- --
5/7/1992 -- 41.59 18.52 -- 23.07 -- -- -- -- -- -- -- -- -- -- -- --
7/3/1992 -- 41.59 19.71 -- 21.88 <50 <0.5 <0.5 <0.5 <0.5 -- -- ANA -- -- -- --
10/8/1992 -- 41.59 21.22 -- 20.37 <50 <0.5 <0.5 <0.5 <0.5 -- -- ANA -- -- -- --
10/8/1992 -- h 41.59 -- -- -- <50 <0.5 <0.5 <0.5 <0.5 -- -- ANA -- -- -- --
12/31/1992 -- 41.59 21.33 -- 20.26 <50 <0.5 <0.5 <0.5 <0.5 -- -- ANA -- -- -- --
4/21/1993 -- n 41.59 16.45 -- 24.14 <50 <0.5 <0.5 <0.5 <0.5 -- -- PACE -- -- -- --
7/7/1993 -- j, n 41.59 18.68 -- 22.91 <50 <0.5 <0.5 <0.5 <0.5 28.96 -- PACE -- -- 29
9/21/1993 -- n 41.59 19.64 -- 21.95 <50 <0.5 <0.5 <0.5 1.6 -- -- PACE -- -- -- --
12/17/1993 -- 41.59 21.08 -- 20.51 -- -- -- -- -- -- -- -- -- -- -- --
12/23/1993 -- n 41.59 -- -- -- <50 <0.5 0.5 <0.5 0.6 13.95 -- PACE -- -- -- --
4/7/1994 -- n 41.59 21.27 -- 20.32 <50 <0.5 <0.5 <0.5 <0.5 35.1 6.1 PACE -- -- -- --
7/6/1994 -- n 41.59 19.81 -- 21.78 <50 <0.5 <0.5 <0.5 <0.5 -- 4.0 PACE -- -- -- --
7/6/1994 -- h 41.59 -- -- -- <50 <0.5 <0.5 <0.5 <0.5 -- -- PACE -- -- -- --
10/7/1994 -- j, n 41.59 21.25 -- 20.34 <50 <0.5 <0.5 <0.5 <0.5 24.3 3.5 PACE -- -- 24
1/27/1995 -- 41.59 12.39 -- 29.20 <50 <0.5 <0.5 <0.5 <1 -- 4.2 ATI -- -- -- --
3/30/1995 -- 41.59 11.34 -- 30.25 <50 <0.50 <0.50 <0.50 <1.0 -- 6.1 ATI -- -- -- --
6/20/1995 -- 41.59 15.12 -- 26.74 <50 <0.50 <0.50 <0.50 <1.0 -- -- ATI -- -- -- --
10/3/1995 -- 41.59 20.68 -- 20.91 <50 <0.50 <0.50 <0.50 <1.0 66 6.4 ATI -- -- -- --
12/6/1995 -- 41.59 23.77 -- 17.82 <50 <0.50 <0.50 <0.50 <1.0 45 5.7 ATI -- -- -- --
3/21/1996 -- 41.59 11.55 -- 30.04 <50 <0.5 <1 <1 <1 41 9.1 SPL -- -- -- --
6/21/1995 -- 41.59 12.60 -- 28.99 <50 <0.5 <1 <1 <1 <10 8.6 SPL -- -- -- --
9/6/1996 -- 41.59 13.25 -- 28.34 -- -- -- -- -- -- -- -- -- -- -- --
9/9/1996 -- k 41.59 -- -- -- <50 <0.5 <1.0 <1.0 <1.0 22.22 7.9 SPL -- -- -- --

12/19/1996 -- 41.59 11.45 -- 30.14 <50 <0.5 <1.0 <1.0 <1.0 <10 7.7 -- -- -- -- --
3/17/1997 -- 41.59 10.80 -- 30.79 -- -- -- -- -- -- -- -- -- -- -- --
2/1/1997 -- 41.59 13.11 -- 28.48 -- -- -- -- -- -- -- -- -- -- -- --

12/10/1997 -- 41.59 13.84 -- 27.75 -- -- -- -- -- -- -- -- -- -- -- --
3/12/1998 -- 41.59 11.17 -- 30.42 -- -- -- -- -- -- -- -- -- -- -- --
6/23/1998 -- 41.59 13.27 -- 28.32 -- -- -- -- -- -- -- -- -- -- -- --
3/31/1999 -- 41.59 12.91 -- 28.68 -- -- -- -- -- -- -- -- -- -- -- --
8/25/1999 -- 41.59 15.93 -- 25.66 -- -- -- -- -- -- -- -- -- -- -- --
3/9/2000 -- 41.59 11.49 -- 30.10 -- -- -- -- -- -- -- -- -- -- -- --
3/8/2001 -- 41.59 10.81 -- 30.78 -- -- -- -- -- -- -- -- -- -- -- --
3/8/2002 -- 41.59 14.28 -- 27.31 -- -- -- -- -- -- -- -- -- -- -- --
3/18/2002 -- 41.59 13.10 -- 28.49 -- -- -- -- -- -- -- -- -- -- -- --
3/11/2003 -- 41.59 13.63 -- 27.96 -- -- -- -- -- -- -- -- -- -- -- --
12/9/2003 P 41.59 14.26 -- 27.33 <50 <0.50 <0.50 <0.50 <0.50 12 -- SEQM 6.4 -- -- --
3/9/2004 NP 41.59 11.87 -- 29.72 <50 <0.50 <0.50 <0.50 <0.50 10 -- SEWM 7.1 -- -- --
9/17/2004 -- 41.59 16.45 -- 25.14 -- -- -- -- -- -- -- -- -- -- --
3/7/2005 P 41.59 13.65 -- 27.94 <50 <0.50 <0.50 <0.50 <0.50 5.8 -- SEWM 6.7 -- -- --
9/6/2005 -- 44.37 14.23 -- 30.14 -- -- -- -- -- -- -- -- -- -- --
3/6/2006 P u 44.37 12.89 -- 31.48 <50 <0.50 <0.50 <0.50 <0.50 8.1 -- SEWM 6.8 -- -- --
9/5/2006 -- 44.37 14.10 -- 30.27 -- -- -- -- -- -- -- -- -- -- --
3/5/2007 P 44.37 11.43 -- 32.94 <50 <0.50 <0.50 <0.50 <0.50 5.6 2.57 TAMC 7.7 -- -- --
9/7/2007 -- 44.37 16.00 -- 28.37 -- -- -- -- -- -- -- -- -- -- --
3/6/2008 P 44.37 11.84 -- 32.53 <50 <0.50 <0.50 <0.50 <0.50 1.9 2.34 CEL 6.81 -- -- --
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Table 1
Summary of Ground-Water Monitoring Data:Relative Water Elevations and Laboratory Analyses

Former BP Service Station #11109
4280 Foothill Boulevard

Oakland, California

GRO/ 
TPHg Benzene Toluene Ethyl-

Benzene
Total 

Xylenes MtBE

Product 
Thickness 

(feet)

DO 
(mg/L) pHLab

DRO/ 
TPHd 
(µg/L)

TOG 
(µg/L)

HVOC 
(µg/L)

Concentration in (µg/L)Well and 
Sample 

Date
P/NP Footnote

TOC 
Elevation 

(feet)

DTW 
Thickness 

(feet)

Water Level 
Elevation 

(feet)

MW-6 Cont'd
9/3/2008 -- 44.37 16.24 -- 28.13 -- -- -- -- -- -- -- -- -- -- --
3/4/2009 P 44.37 11.68 -- 32.69 <50 <0.50 <0.50 <0.50 <0.50 2.8 4.66 CEL 6.82 -- -- --
9/30/2009 P x 41.58 16.83 -- 24.75 <50 <0.50 <0.50 <0.50 <0.50 4.4 0.10 CEL 7.00 -- -- --

MW-7
10/3/1991 -- 40.64 14.93 -- 25.71 360 62 13 3.4 20 -- -- SUP -- -- -- --
10/15/1991 -- 40.64 15.16 -- 25.48 -- -- -- -- -- -- -- -- -- -- -- --
12/4/1991 -- 40.64 15.41 -- 25.23 -- -- -- -- -- -- -- -- -- -- -- --
12/16/1991 -- 40.64 15.21 -- 25.43 -- -- -- -- -- -- -- -- -- -- -- --
1/6/1992 -- 40.64 14.56 -- 26.08 1,100 170 <0.5 24 23 -- -- ANA -- -- -- --
1/22/1992 -- 40.64 14.63 -- 26.01 -- -- -- -- -- -- -- -- -- -- -- --
1/28/1992 -- 40.64 14.73 -- 285.91 -- -- -- -- -- -- -- -- -- -- -- --
2/5/1992 -- 40.64 14.58 -- 26.06 -- -- -- -- -- -- -- -- -- -- -- --
2/12/1992 -- 40.64 13.94 -- 26.70 -- -- -- -- -- -- -- -- -- -- -- --
2/17/1992 -- 40.64 13.10 -- 27.54 -- -- -- -- -- -- -- -- -- -- -- --
4/3/1992 -- 40.64 12.66 -- 27.98 -- -- -- -- -- -- -- -- -- -- -- --
4/8/1992 -- 40.64 12.77 -- 27.87 750 150 <0.5 23 9.9 -- -- ANA -- -- -- --
4/14/1992 -- 40.64 13.02 -- 27.62 -- -- -- -- -- -- -- -- -- -- -- --
4/29/1992 -- 40.64 13.59 -- 27.05 -- -- -- -- -- -- -- -- -- -- -- --
5/7/1992 -- 40.64 13.95 -- 26.69 -- -- -- -- -- -- -- -- -- -- -- --
7/3/1992 -- 40.64 14.73 -- 25.91 660 210 <2.5 33 8 -- -- ANA -- -- -- --
10/8/1992 -- 40.64 15.75 -- 24.89 320 49 1.4 13 6.2 -- -- ANA -- -- -- --
12/31/1992 -- 40.64 13.57 -- 27.07 900 100 <2.5 28 4.3 -- -- ANA -- -- -- --
4/21/1993 -- n 40.64 14.56 -- 26.08 510 83 1.2 10 5.8 -- -- PACE -- -- -- --
7/7/1993 -- h,n 40.32 -- -- -- 1,100 170 1.9 29 2.84 9.84 -- PACE -- -- -- --
7/7/1993 -- i,n 40.32 13.40 -- 26.92 1,100 160 2 27 4 10.84 -- PACE -- -- -- --
9/21/1993 -- h,n 40.32 -- -- -- 640 140 1.7 23 2.4 -- -- PACE -- -- -- --
9/21/1993 -- n 40.32 14.40 -- 25.92 690 150 3.1 26 5.7 -- -- PACE -- -- -- --
12/17/1993 -- 40.32 13.65 -- 26.67 -- -- -- -- -- -- -- -- -- -- -- --
12/23/1993 -- n 40.32 -- -- -- 250 64 1.2 9 1.8 7.81 -- PACE -- -- -- --
4/7/1994 -- n 40.32 30.62 -- 9.70 140 32 1.4 <0.5 <0.5 6.32 -- PACE -- -- -- --
7/6/1994 -- n 40.32 16.88 -- 23.44 410 94 1.3 10 3.5 <5.0 4.4 PACE -- -- -- --
10/7/1994 -- n 40.32 25.59 -- 14.73 <50 9.2 <0.5 <0.5 <0.5 <5.0 4.9 PACE -- -- -- --
1/27/1995 -- 40.32 9.82 -- 30.50 810 570 3 60 17 -- 0 ATI -- -- -- --
1/27/1995 -- h 40.32 -- -- -- 930 620 4 77 21 -- -- ATI -- -- -- --
3/30/1995 -- 40.32 9.15 -- 31.17 180 65 0.53 2 <1.0 -- 7.8 ATI -- -- -- --
6/20/1995 -- 40.32 11.38 -- 28.94 2,800 980 <5.0 <5.0 43 -- -- ATI -- -- -- --
10/3/1995 -- 40.32 29.95 -- 10.37 <50 <0.50 <0.50 <0.50 <1.0 <5.0 -- ATI -- -- -- --
12/6/1995 -- 40.32 29.85 -- 10.47 <50 <0.50 <0.50 <0.50 <1.0 <5.0 -- ATI -- -- -- --
3/21/1996 -- 40.32 9.76 -- 30.56 1,000 390 2 40 13 <10 7.4 SPL -- -- -- --
6/21/1996 -- 40.32 11.01 -- 29.31 <250 40 <5 <5 <5 <50 7.4 SPL -- -- -- --
9/6/1996 -- 40.32 11.68 -- 28.64 -- -- -- -- -- -- -- -- -- -- -- --
9/9/1996 -- 40.32 -- -- -- <250 13 <5.0 <5.0 <5.0 <50 7.2 SPL -- -- -- --

12/19/1996 -- 40.32 10.78 -- 29.54 70 1.2 <1.0 1 <1.0 <10 8.3 SPL -- -- -- --
3/17/1997 -- 40.32 9.96 -- 30.36 -- -- -- -- -- -- -- -- -- -- -- --
8/12/1997 -- 40.32 11.44 -- 28.88 -- -- -- -- -- -- -- -- -- -- -- --
12/10/1997 -- 40.32 10.42 -- 29.90 -- -- -- -- -- -- -- -- -- -- -- --
3/12/1998 -- 40.32 9.51 -- 30.81 -- -- -- -- -- -- -- -- -- -- -- --
6/23/1998 -- 40.32 9.98 -- 30.34 -- -- -- -- -- -- -- -- -- -- -- --
3/31/1999 -- 40.32 10.38 -- 29.94 -- -- -- -- -- -- -- -- -- -- -- --
8/25/1999 -- 40.32 12.38 -- 27.94 -- -- -- -- -- -- -- -- -- -- -- --
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Table 1
Summary of Ground-Water Monitoring Data:Relative Water Elevations and Laboratory Analyses

Former BP Service Station #11109
4280 Foothill Boulevard

Oakland, California

GRO/ 
TPHg Benzene Toluene Ethyl-

Benzene
Total 

Xylenes MtBE

Product 
Thickness 

(feet)

DO 
(mg/L) pHLab

DRO/ 
TPHd 
(µg/L)

TOG 
(µg/L)

HVOC 
(µg/L)

Concentration in (µg/L)Well and 
Sample 

Date
P/NP Footnote

TOC 
Elevation 

(feet)

DTW 
Thickness 

(feet)

Water Level 
Elevation 

(feet)

MW-7 Cont'd
3/9/2000 -- 40.32 8.48 -- 31.84 -- -- -- -- -- -- -- -- -- -- -- --
3/8/2001 -- 40.32 8.37 -- 31.95 -- -- -- -- -- -- -- -- -- -- -- --
3/8/2002 -- f 40.32 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
3/18/2002 -- 40.32 9.94 -- 30.38 -- -- -- -- -- -- -- -- -- -- -- --
3/11/2003 -- 40.32 11.26 -- 29.06 -- -- -- -- -- -- -- -- -- -- -- --
12/9/2003 P 40.32 12.70 -- 27.56 270 26 <0.50 <0.50 <0.50 8.7 -- SEQM 6.1 -- -- --
3/9/2004 P 40.32 10.91 -- 29.41 320 49 0.73 1.8 0.59 6.9 -- SEQM 6.2 -- -- --
9/17/2004 P 40.32 13.20 -- 27.12 330 17 <0.50 <0.50 <0.50 7.0 -- SEQM 6.6 -- -- --
3/7/2005 P 40.32 8.18 -- 32.14 340 41 0.79 0.79 0.73 7.2 -- SEQM 6.9 -- -- --
9/6/2005 P 43.10 11.80 -- 31.30 1,100 130 1.2 1.8 <1.5 16 -- SEQM 6.7 -- -- --
3/6/2006 P 43.10 8.39 -- 34.71 440 31 0.78 0.74 0.81 8.3 -- SEQM 7.1 -- -- --
9/5/2006 -- 43.10 11.45 -- 31.65 2,000 260 3.1 5.9 <2.5 12 -- TAMC 6.6 -- -- --
3/5/2007 P 43.10 9.31 -- 33.79 2,200 110 2.2 4.0 1.8 7.6 1.06 TAMC 7.26 -- -- --
9/7/2007 P 43.10 12.18 -- 30.92 220 8.4 <0.50 <0.50 <0.50 1.2 0.98 TAMC 6.89 -- -- --
3/6/2008 P 43.10 10.05 -- 33.05 1,800 54 1.2 1.1 <1.0 <1.0 -- CEL 7.02 -- -- --
9/36/2008 P 43.10 13.17 -- 29.93 540 13 0.69 <0.50 <0.50 5.5 4.77 CEL 6.88 -- -- --
3/4/2009 P 43.10 8.25 -- 34.85 720 15 0.59 0.53 <0.50 3.4 1.29 CEL 6.93 -- -- --
9/30/2009 P x 40.40 12.70 -- 27.70 1,200 44 1.0 0.74 0.79 3.3 0.11 CEL 6.94 -- -- --

MW-8
10/3/1991 -- 38.18 22.37 -- 15.81 <50 <0.3 0.6 <0.3 0.9 -- -- SUP -- -- -- --
10/15/1991 -- 38.18 22.70 -- 15.48 -- -- -- -- -- -- -- -- -- -- -- --
12/4/1991 -- 38.18 22.44 -- 15.74 -- -- -- -- -- -- -- -- -- -- -- --
12/16/1991 -- 38.18 22.47 -- 15.71 -- -- -- -- -- -- -- -- -- -- -- --
1/6/1992 -- 38.18 21.94 -- 16.24 <50 <0.5 <0.5 <0.50 <0.5 -- -- ANA -- -- -- --

1/225/1992 -- 38.18 21.44 -- 16.74 -- -- -- -- -- -- -- -- -- -- -- --
1/28/1992 -- 38.18 21.20 -- 16.98 -- -- -- -- -- -- -- -- -- -- -- --
2/5/1992 -- 38.18 20.88 -- 17.30 -- -- -- -- -- -- -- -- -- -- -- --
2/12/1992 -- 38.18 20.54 -- 17.64 -- -- -- -- -- -- -- -- -- -- -- --
2/17/1992 -- 38.18 19.99 -- 18.19 -- -- -- -- -- -- -- -- -- -- -- --
4/3/1992 -- 38.18 16.75 -- 21.43 -- -- -- -- -- -- -- -- -- -- -- --
4/8/1992 -- 38.18 16.57 -- 21.69 <50 <0.5 <0.5 <.5 <0.5 -- -- ANA -- -- -- --
4/14/1992 -- f 38.18 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
4/29/1992 -- 38.18 18.61 -- 19.57 -- -- -- -- -- -- -- -- -- -- -- --
5/7/1995 -- 38.18 18.41 -- 19.77 -- -- -- -- -- -- -- -- -- -- -- --
7/3/1992 -- 38.18 20.35 -- 17.83 <50 <0.5 <0.5 <0.5 <0.5 -- -- ANA -- -- -- --
10/8/1992 -- f 38.18 21.74 -- 16.44 -- -- -- -- -- -- -- -- -- -- -- --
12/31/1992 -- 38.18 19.09 -- 19.09 <50 <0.5 <0.5 <0.5 <0.5 -- -- ANA -- -- -- --
4/21/1993 -- n 38.18 18.92 -- 19.26 <50 <0.5 <0.5 <0.5 <0.5 -- -- PACE -- -- -- --
7/7/1993 -- n 38.18 17.76 -- 20.42 <50 <0.5 <0.5 <0.5 <0.5 <5.0 -- PACE -- -- -- --
9/21/1993 -- n 38.18 19.71 -- 18.47 <50 2.9 2.2 2.2 7.1 -- -- PACE -- -- -- --
12/17/1993 -- 38.18 21.33 -- 16.85 -- -- -- -- -- -- -- -- -- -- -- --
12/23/1993 -- n 38.18 -- -- -- <50 <0.5 <0.5 <0.5 0.6 <5.0 -- PACE -- -- -- --
4/7/1994 -- n 38.18 21.51 -- 16.67 <50 <0.5 <0.5 <0.5 <0.5 <5.0 6.6 PACE -- -- -- --
7/6/1994 -- n 38.18 17.41 -- 20.77 <50 <0.5 <.5 <.5 <0.5 <5.0 4.4 -- -- -- -- --
10/7/1994 -- n 38.18 19.20 -- 18.98 <50 <0.5 <0.5 <0.5 <0.5 <5.0 3.7 -- -- -- -- --
1/27/1995 -- 38.18 12.25 -- 25.93 <50 <0.5 <0.5 <.5 <1 -- 2.9 ATI -- -- -- --
3/30/1995 -- 38.18 10.35 -- 27.83 <50 <0.50 <0.50 <.50 <1.0 -- 8.3 ATI -- -- -- --
6/20/1995 -- 38.18 13.37 -- 24.81 <50 <0.50 <0.50 <.50 <1.0 -- 6.9 ATI -- -- -- --
10/3/1995 -- f 38.18 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
12/6/1995 -- 38.18 18.42 -- 19.76 <50 <0.50 <0.50 <0.50 <1.0 47 5.3 ATI -- -- -- --
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Table 1
Summary of Ground-Water Monitoring Data:Relative Water Elevations and Laboratory Analyses

Former BP Service Station #11109
4280 Foothill Boulevard

Oakland, California

GRO/ 
TPHg Benzene Toluene Ethyl-

Benzene
Total 

Xylenes MtBE

Product 
Thickness 

(feet)

DO 
(mg/L) pHLab

DRO/ 
TPHd 
(µg/L)

TOG 
(µg/L)

HVOC 
(µg/L)

Concentration in (µg/L)Well and 
Sample 

Date
P/NP Footnote

TOC 
Elevation 

(feet)

DTW 
Thickness 

(feet)

Water Level 
Elevation 

(feet)

MW-8 Cont'd
3/21/1996 -- f 38.18 -- -- -- -- -- -- -- -- -- -- -- -- --
6/21/1996 -- 38.18 13.03 -- 25.15 <50 <0.5 <1 <1 <1 <10 7.0 SPL -- -- -- --
9/6/1996 -- 38.18 13.70 -- 24.48 -- -- -- -- -- -- -- -- -- -- -- --
9/9/1996 -- 38.18 -- -- -- <50 <0.5 <1.0 <1.0 <1.0 <10 7.0 SPL -- -- -- --

12/19/1996 -- 38.18 11.93 -- 26.25 <50 <0.5 <1.0 <1.0 <1.0 <10 7.6 SPL -- -- -- --
3/17/1997 -- 38.18 11.29 -- 26.89 -- -- -- -- -- -- -- -- -- -- -- --
8/12/1997 -- 38.18 13.73 -- 24.45 -- -- -- -- -- -- -- -- -- -- -- --

12/110/1997 -- 38.18 11.88 -- 26.30 -- -- -- -- -- -- -- -- -- -- -- --
3/12/1998 -- 38.18 11.89 -- 26.29 -- -- -- -- -- -- -- -- -- -- -- --
6/23/1998 -- 38.18 11.33 -- 26.85 -- -- -- -- -- -- -- -- -- -- -- --
3/31/1999 -- 38.18 12.68 -- 25.50 -- -- -- -- -- -- -- -- -- -- -- --
8/25/1999 -- 38.18 14.93 -- 23.25 -- -- -- -- -- -- -- -- -- -- -- --
3/9/2000 -- 38.18 9.14 -- 29.04 -- -- -- -- -- -- -- -- -- -- -- --
3/8/2001 -- 38.18 8.41 -- 29.77 -- -- -- -- -- -- -- -- -- -- -- --
3/8/2002 -- 38.18 11.18 -- 27.00 -- -- -- -- -- -- -- -- -- -- -- --
3/18/2002 -- 38.18 10.72 -- 27.46 -- -- -- -- -- -- -- -- -- -- -- --
3/11/2003 -- 38.18 10.46 -- 27.72 -- -- -- -- -- -- -- -- -- -- -- --
3/9/2004 P 38.18 9.79 -- 28.39 <50 <0.50 <0.50 <0.50 <0.50 0.5 -- SEQM 7.2 -- -- --

9/17/20047 -- 38.18 15.35 -- 22.83 -- -- -- -- -- -- -- -- -- -- -- --
3/7/2005 P 38.18 7.94 -- 30.24 <50 <0.50 <0.50 <0.50 <.50 <0.50 -- SEQM 6.7 -- -- --
9/6/2005 -- 40.95 13.06 -- 27.89 -- -- -- -- -- -- -- -- -- -- -- --
3/6/2006 P u 40.95 9.26 -- 31.69 <50 <0.50 <0.50 <0.50 <0.50 0.59 SEQM 7.2 -- -- --
9/5/2006 -- 40.95 12.61 -- 28.34 -- -- -- -- -- -- -- -- -- -- -- --
3/5/2007 P 40.95 9.12 -- 31.83 <50 <0.50 <0.50 <0.50 0.53 <0.50 6.79 TAMC 7.17 -- -- --
9/7/2007 -- 40.95 13.56 -- 27.39 -- -- -- -- -- -- -- -- -- -- -- --
3/6/2008 P 40.95 9.80 -- 31.15 <50 <0.50 <0.50 <0.50 <0.50 <0.50 4.14 CEL 6.86 -- -- --
9/3/2008 -- 40.95 14.20 -- 26.75 -- -- -- -- -- -- -- -- -- -- -- --
3/4/2009 P 40.95 9.51 -- 31.44 <50 <0.50 <0.50 <0.50 <0.50 <0.50 2.62 CEL 6.96 -- -- --
9/30/2009 -- x 38.19 14.92 -- 23.27 -- -- -- -- -- -- -- -- -- -- -- --

MW-9
10/3/1991 -- 41.25 14.12 -- 27.13 <50 <0.3 0.4 <0.3 <0.3 -- -- SUP -- -- -- --
10/15/1991 -- 41.25 14.27 -- 26.98 -- -- -- -- -- -- -- -- -- -- -- --
12/4/1991 -- 41.25 13.84 -- 27.41 -- -- -- -- -- -- -- -- -- -- -- --
12/16/1991 -- 41.25 14.18 -- 27.07 -- -- -- -- -- -- -- -- -- -- -- --
1/6/1992 -- 41.25 13.42 -- 27.83 <50 <0.5 <0.5 <0.5 0.9 -- -- ANA -- -- -- --
1/2/1992 -- 41.25 13.75 -- 27.50 -- -- -- -- -- -- -- -- -- -- -- --
1/28/1992 -- 41.25 14.76 -- 26.49 -- -- -- -- -- -- -- -- -- -- -- --
2/5/1992 -- 41.25 13.38 -- 27.81 -- -- -- -- -- -- -- -- -- -- -- --
2/12/1992 -- 41.25 11.86 -- 29.39 -- -- -- -- -- -- -- -- -- -- -- --
2/17/1992 -- 41.25 10.78 -- 30.47 -- -- -- -- -- -- -- -- -- -- -- --
4/3/1992 -- 41.25 11.63 -- 29.62 -- -- -- -- -- -- -- -- -- -- -- --
4/8/1992 -- 41.25 12.25 -- 29.00 <50 <0.5 <0.5 <0.5 <0.5 -- -- ANA -- -- -- --
4/14/1992 -- 41.25 12.32 -- 28.93 -- -- -- -- -- -- -- -- -- -- -- --
4/29/1992 -- 41.25 13.07 -- 28.18 -- -- -- -- -- -- -- -- -- -- -- --
5/7/1992 -- 41.25 14.43 -- 26.82 -- -- -- -- -- -- -- -- -- -- -- --
7/3/1992 -- 41.25 13.85 -- 27.40 <50 <0.5 <0.5 <0.5 <0.5 -- -- ANA -- -- -- --
10/5/1992 -- 41.25 14.89 -- 26.36 <50 <0.5 <0.5 <0.5 <0.5 -- -- ANA -- -- -- --
12/31/1992 -- 41.25 11.90 -- 29.35 <50 <0.5 <0.5 <0.5 <0.5 -- -- ANA -- -- -- --
4/21/1993 -- n 41.25 13.68 -- 27.57 <50 <0.5 <0.5 <0.5 <0.5 -- -- PACE -- -- -- --
7/7/1993 -- n 41.25 13.12 -- 28.13 <50 <0.5 <.5 <0.5 <0.5 <5.0 -- PACE -- -- -- --
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Table 1
Summary of Ground-Water Monitoring Data:Relative Water Elevations and Laboratory Analyses

Former BP Service Station #11109
4280 Foothill Boulevard

Oakland, California

GRO/ 
TPHg Benzene Toluene Ethyl-

Benzene
Total 

Xylenes MtBE

Product 
Thickness 

(feet)

DO 
(mg/L) pHLab

DRO/ 
TPHd 
(µg/L)

TOG 
(µg/L)

HVOC 
(µg/L)

Concentration in (µg/L)Well and 
Sample 

Date
P/NP Footnote

TOC 
Elevation 

(feet)

DTW 
Thickness 

(feet)

Water Level 
Elevation 

(feet)

MW-9 Cont'd
9/21/1993 -- n 41.25 14.00 -- 27.25 <0 <0.5 <.5 <0.5 0.9 -- -- PACE -- -- -- --
12/17/1993 -- 41.25 12.98 -- 28.27 -- -- -- -- -- -- -- -- -- -- -- --
12/23/1993 -- n 41.25 -- -- -- <50 <0.5 <0.5 <0.5 0.9 <5.0 -- PACE -- -- -- --
4/7/1994 -- n 41.25 13.24 -- 28.01 <0 <0.5 <0.5 <0.5 <0.5 <5.0 4.7 PACE -- -- -- --
7/6/1994 -- n 41.25 13.77 -- 27.48 <50 <0.5 <0.5 <0.5 <.5 -- 3.9 PACE -- -- -- --
10/7/1994 -- n 41.25 14.60 -- 26.65 <50 <0.5 <0.5 <0.5 <0.5 <5.0 3.0 PACE -- -- -- --
1/27/1995 -- 41.25 8.47 -- 32.78 <50 <0.5 <0.5 <0.5 <1 -- 2.58 ATI -- -- -- --
3/30/1995 -- 41.25 8.19 -- 33.06 <50 <0.50 <0.50 <0.50 <1.0 -- 8.4 ATI -- -- -- --
6/20/1995 -- 41.25 11.26 -- 30.00 <50 <0.50 <0.50 <0.50 <1.0 -- 8.1 ATI -- -- -- --
10/3/1995 -- 41.25 14.68 -- 26.57 <50 <0.50 <0.50 <0.50 <1.0 <5.0 6.0 ATI -- -- -- --
15/6/1995 -- 41.25 16.07 -- 25.18 <0 <0.50 <0.50 <0.50 <1.0 46 5.4 ATI -- -- -- --
3/21/1996 -- 41.25 9.60 -- 31.65 <50 <0.5 <1 <1 <1 <10 8.0 SPL -- -- -- --
6/21/1996 -- 41.25 10.86 -- 30.39 <50 <0.5 <1 <1 <1 <10 7.8 SPL -- -- -- --
9/6/1996 -- 41.25 11.52 -- 29.73 -- -- -- -- -- -- -- -- -- -- -- --
9/9/1996 -- k 41.25 -- -- -- <50 <0.5 <1.0 <1.0 <1.0 20/21 7.3 SPL -- -- -- --

12/19/1996 -- 41.25 10.43 -- 30.82 <50 <0.5 <1.0 <1.0 <1.0 <10 7.3 SPL -- -- -- --
3/17/1997 -- 41.25 9.87 -- 31.38 -- -- -- -- -- -- -- -- -- -- -- --
8/12/1997 -- 41.25 11.44 -- 29.81 -- -- -- -- -- -- -- -- -- -- -- --
12/10/1997 -- 41.25 10.44 -- 30.81 -- -- -- -- -- -- -- -- -- -- -- --
3/12/1998 -- 41.25 9.50 -- 31.75 -- -- -- -- -- -- -- -- -- -- -- --
6/23/1998 -- 41.25 10.06 -- 31.19 -- -- -- -- -- -- -- -- -- -- -- --
3/31/1999 -- 41.25 9.06 -- 32.19 -- -- -- -- -- -- -- -- -- -- -- --
8/25/1999 -- 41.25 12.00 -- 29.25 -- -- -- -- -- -- -- -- -- -- -- --
3/9/2000 -- 41.25 10.57 -- 30.68 -- -- -- -- -- -- -- -- -- -- -- --
3/8/2001 -- 41.25 9.73 -- 31.52 -- -- -- -- -- -- -- -- -- -- -- --
3/8/2002 -- 41.25 11.89 -- 29.36 -- -- -- -- -- -- -- -- -- -- -- --
3/18/2002 -- 41.25 9.68 -- 31.57 -- -- -- -- -- -- -- -- -- -- -- --
3/11/2003 -- 41.25 9.21 -- 32.04 -- -- -- -- -- -- -- -- -- -- -- --
3/9/2004 -- 41.25 10.99 -- 30.26 <50 <0.50 <0.50 <0.50 <0.50 <0.50 -- SEQM 6.6 -- -- --
9/17/2004 -- 41.25 13.35 -- 27.90 -- -- -- -- -- -- -- -- -- -- -- --
3/7/2005 P 41.25 8.94 -- 32.31 <0 <0.50 <0.50 <0.50 <0.50 <0.50 -- SEQM 6.9 -- -- --
9/6/2005 -- 44.06 11.99 -- 32.07 -- -- -- -- -- -- -- -- -- -- -- --
3/6/20069 P u 44.06 8.26 -- 35.80 <50 <50 <0.50 <.50 <0.51 <.50 -- SEQM 6.9 -- -- --
9/5/2006 -- 44.06 11.63 -- 32.43 -- -- -- -- -- -- -- -- -- -- -- --
3/5/2007 P 44.06 9.33 -- 34.73 <50 <0.50 <0.50 <0.50 <0.50 <0.50 2.22 TAMC 7.03 -- -- --
9/8/2007 -- 44.06 12.28 -- 31.78 -- -- -- -- -- -- -- -- -- -- -- --
3/6/2008 P 44.06 10.11 -- 33.95 <50 <0.50 <0.50 <0.50 <0.50 <0.50 3.72 CEL 6.9 -- -- --
9/36/2008 -- 44.06 13.49 -- 30.57 -- -- -- -- -- -- -- -- -- -- -- --
3/4/2009 P 44.06 8.15 -- 35.91 <50 <0.50 <0.50 <0.50 <0.50 <0.50 4.03 CEL 6.84 -- -- --
9/30/2009 -- x 41.25 12.98 -- 28.27 -- -- -- -- -- -- -- -- -- -- -- --

MW-10
6/16/2009 -- 39.78 8.60 0.01 31.19 -- -- -- -- -- -- -- -- -- -- -- --
7/22/2009 -- 39.78 9.68 0.01 30.11 -- -- -- -- -- -- -- -- -- -- -- --
8/6/2009 -- 39.78 9.48 -- 30.30 -- -- -- -- -- -- -- -- -- -- -- --
9/30/2009 -- 39.78 9.69 0.01 30.10 -- -- -- -- -- -- -- -- -- -- -- --

MW-11
9/30/2009 P x 40.04 10.55 -- 29.49 30,000 850 1,400 1,000 3,700 27 -- CEL 7.09 -- -- --

MW-12
9/30/2009 -- x 40.32 11.02 0.02 29.32 -- -- -- -- -- -- -- -- -- -- -- --
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Table 1
Summary of Ground-Water Monitoring Data:Relative Water Elevations and Laboratory Analyses

Former BP Service Station #11109
4280 Foothill Boulevard

Oakland, California

GRO/ 
TPHg Benzene Toluene Ethyl-

Benzene
Total 

Xylenes MtBE

Product 
Thickness 

(feet)

DO 
(mg/L) pHLab

DRO/ 
TPHd 
(µg/L)

TOG 
(µg/L)

HVOC 
(µg/L)

Concentration in (µg/L)Well and 
Sample 

Date
P/NP Footnote

TOC 
Elevation 

(feet)

DTW 
Thickness 

(feet)

Water Level 
Elevation 

(feet)

QC-2
10/8/1992 -- l 41.25 -- -- -- <50 <0.5 <0.5 <0.5 <0.5 -- -- ANA -- -- -- --
12/31/1992 -- l 41.25 -- -- -- <50 <0.5 <0.5 <0.5 <0.5 -- -- ANA -- -- -- --
4/21/1993 -- l,n 41.25 -- -- -- -- -- -- -- -- -- -- PACE -- -- -- --
7/7/1993 -- l,n 41.25 -- -- -- <50 <0.5 <0.5 <0.5 0.6 -- -- PACE -- -- -- --
9/21/1993 -- l,n 41.25 -- -- -- <50 <0.5 <0.5 <0.5 <0.5 -- -- PACE -- -- -- --
12/23/1993 -- l 41.25 -- -- -- <50 <0.5 <0.5 <0.5 <0.5 -- -- PACE -- -- -- --
4/7/1994 -- l 41.25 -- -- -- <50 <0.5 <0.5 <0.5 <0.5 -- -- PACE -- -- -- --
7/6/1994 -- l 41.25 -- -- -- <50 <0.5 <0.5 <0.5 <0.5 -- -- PACE -- -- -- --
10/7/1994 -- l 41.25 -- -- -- <50 <0.5 <0.5 <0.5 <0.5 -- -- PACE -- -- -- --
1/27/1995 -- l 41.25 -- -- -- <50 <0.5 0.5 <0.5 <1 -- -- ATI -- -- -- --
3/30/1995 -- l 41.25 -- -- -- <50 <0.50 <0.50 <0.50 <1.0 -- -- ATI -- -- -- --
6/20/1995 -- l 41.25 -- -- -- <50 <0.50 <0.50 <0.50 <1.0 -- -- ATI -- -- -- --
10/3/1995 -- l 41.25 -- -- -- <50 <0.50 <0.50 <0.50 <1.0 <5.0 -- ATI -- -- -- --
12/6/1995 -- l 41.25 -- -- -- <50 <0.50 <0.50 <0.50 <1.0 <5.0 -- ATI -- -- -- --
3/21/1996 -- l 41.25 -- -- -- <50 <1 <1 <1 <1 <10 -- SPL -- -- -- --
6/21/1996 -- l 41.25 -- -- -- <50 <1 <1 <1 <1 <10 -- SPL -- -- -- --
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Notes for Table 1
Summary of Ground-Water Monitoring Data:Relative Water Elevations and Laboratory Analyses

Former BP Service Station #11109
4280 Foothill Boulevard

Oakland, California

ACRONYMS:
--/--- = Not analyzed/applicable/measured/available
< = Not detected at or above specified laboratory reporting limit
DO = Dissolved oxygen
DTW = Depth to water in ft bgs
ft bgs = Feet below ground surface
GRO = Gasoline range organics, range C4-C12
GWE = Groundwater elevation in ft
mg/L = Milligrams per liter
MTBE = Methyl tert-butyl ether
ND = Not detected
NP = Well not purged prior to sampling
P = Well purged prior to sampling
TOC = Top of casing elevation in ft
TPH-g = Total petroleum hydrocarbons as gasoline
•g/L = Micrograms per liter
ANA = Anametrix, Inc.
PACE = Pace, Inc.
ATI = Analytical Technologies, Inc.
CEI = Ceimic Corporation
SPL = Southern Petroleum Laboratories
SEQ/SEQM= Sequoia Analytical/Sequoia Analytical - Morgan Hill (Laboratories)
SUP = Superior Analytical Laboratory

FOOTNOTES:
(a) Free product in well.
(c) Well destroyed during tank removal in November 1990.
(d) Methylene chloride.
(e) 1,2-Dichloroethane.
(f) Well inaccessible.
(g) Sample collected from MW-2 for TPH-d analysis received in laboratory 7 days after collection; sample exceeded EPA recommended holding time for TPH-d on a water matrix.
(h) Blind duplicate.
(i) TOC lowered.
(j) A copy of the documentation for this data is included in Appendix C of Alisto report 10-014-07-001.
(k) EPA Methods 8020/8260 used.
(l) Travel blank.
(n) A copy of the documentation for this data is included in the Blaine Tech Services, Inc. report 020308-DW-2. The data for samples taken on April 21, 1993, have been destroyed. No chromatograms could be located
for the samples taken on: July 7, 1993, for well MW-2 and TB; September 21, 1993, for all wells MW-3, MW-4, MW-6, MW-7, MW-8, MW-9, the DUP and TB; December 23, 1993, for wells MW-2 and MW-3; and July
6, 1994, for wells MW-2, MW-4, MW-6, and MW-9.
(p) Well not sampled due to damage during site construction.
(q) Sheen in well.
(r) Well dry.
(s) The hydrocarbon result for GRO was partly due to individual peaks in the quantification range.
(t) MS and/or MSD were below the acceptance limits for MTBE. Matrix interference was suspected.
(u) Possible high bias for benzene due to CCV falling outside acceptance criteria.
(v) The sample concentration is greater than four times the spike concentration.
(w) Insufficient water to sample.
(x) Well surveyed 4/13/2009.
(y) Quantitation of unknown hydrocarbon(s) in sample based on gasoline.

NOTES:
GWE adjusted assuming a specific gravity of 0.75 for free product.
Beginning in the fourth quarter 2003, the laboratory modified the reported analyte list. TPH-g has been changed to GRO. The resulting data may be impacted by the potential inclusion of non-TPHg analytes within the
requested fuel range resulting in a higher concentration being reported.
GRO analysis was completed by EPA method 8260B (C4-C12) for samples collected from the time period April 2006 through February 4, 2008. The analysis for GRO was changed to EPA method 8015B (C6-C12) for
samples collected from the time period February 5, 2008 through the present.
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Table 2 
Summary of Fuel Adeditives Analytical Data

Former BP Service Station #11109
4280 Foothill Boulevard

Oakland, California

Ethanol TBA MTBE DIPE ETBE TAME 1,2-DCA EDB
MW-2

12/9/2003 <100 <20 24 <0.50 <0.50 <0.50 -- --
3/9/2004 <100 <20 27 <0.50 <0.50 <0.50 <0.50 <0.50

9/17/2004 <100 <20 21 <050 <0.50 <0.50 <0.50 <0.50
9/5/2006 <300 <20 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

MW-3
12/9/2003 <100 <20 6.4 <0.50 <0.50 <0.50 -- --
3/9/2004 <100 <20 6.9 <0.50 <0.50 <0.50 <0.50 <0.50
3/7/2005 <100 <20 5.1 <0.50 <0.50 <0.50 <0.50 <0.50
3/6/2006 <300 <20 6.9 <0.50 <0.50 <0.50 <0.50 <0.50
3/5/2007 <300 <20 5.4 <0.50 <0.50 <0.50 <0.50 <0.50
3/6/2008 <300 <10 4.2 <0.50 <0.50 <0.50 <0.50 <0.50
3/4/2009 <300 <10 4.9 <0.50 <0.50 <0.50 <0.50 <0.50

9/30/2009 <300 <10 6.8 <0.50 <0.50 <0.50 <0.50 <0.50
MW-4

12/9/2003 <500 <100 130 <2.5 <2.5 2.7 -- --
3/9/2004 <100 <20 35 <0.50 <0.50 <0.50 <0.50 <0.50

9/17/2004 <500 <100 140 <2.5 <2.5 2.6 <2.5 <2.5
3/7/2005 <100 <20 42 <0.50 <.50 0.56 <0.50 <0.50
9/6/2005 <150 <10 180 <0.50 <0.50 2.8 <0.50 <0.50 a

3/6/20096 <600 <40 110 <1.0 <1.0 1.4 <1.0 <1.0
9/5/2006 <600 <40 190 <1.0 <1.0 1.7 <1.0 <1.0
3/5/2007 <300 <20 13 <0.50 <0.50 <0.50 <0.50 <0.50
9/7/2007 <300 <20 130 <0.50 <0.50 1.7 <0.50 <0.50 b (MTBE)
3/6/2008 <300 14 170 <0.50 <.50 2.1 <0.50 <0.50
9/3/2008 <3000 <100 150 <5.0 <5.0 <5.0 <5.0 <5.0
3/4/2009 <3000 <100 110 <5.0 <5.0 <5.0 <5.0 <5.0

9/30/2009 <1200 <40 140 <2.0 <2.0 <2.0 <2.0 <2.0
MW-5

3/9/2004 <10,000 <2,000 <50 <50 <50 <50 96 <50
3/6/2006 <30,000 <2,000 <50 60 <50 <50 <50 <50
6/5/2007 <30,000 <2,000 <50 57 <50 <50 <50 <50

MW-6
12/9/2003 <100 <20 12 <0.50 <0.50 <0.50 -- --
3/9/2004 <100 <20 10 <0.50 <0.50 <0.50 0.58 1.58
3/7/2005 <100 <20 5.8 <0.50 <0.50 <0.50 <0.50 <0.50

Well ID and 
Sample Date

Concentrations in (µg/L)

Comments
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Table 2 
Summary of Fuel Adeditives Analytical Data

Former BP Service Station #11109
4280 Foothill Boulevard

Oakland, California

Ethanol TBA MTBE DIPE ETBE TAME 1,2-DCA EDB
Well ID and 

Sample Date

Concentrations in (µg/L)

Comments
MW-6 Cont'd

3/6/2006 <300 <20 8.1 <0.50 <0.50 <0.50 <0.50 <0.50
3/5/2007 <300 <20 5.6 <0.50 <0.50 <0.50 <0.50 <0.50
3/6/2008 <300 <10 1.9 <0.50 <0.50 <0.50 <0.50 <0.50
3/4/2009 <300 <10 2.8 <.50 <0.50 <0.50 <0.50 <0.50

9/30/2009 <300 <10 4.4 <0.50 <0.50 <0.50 <0.50 <0.50
MW-7

12/9/2003 <100 <20 8.7 <0.50 <0.50 <0.50 -- --
3/9/2004 <100 <20 6.9 <0.50 <0.50 <0.50 1.2 <0.50

9/17/2004 <100 <20 7 <0.50 <0.50 <0.50 <0.50 <0.50
3/7/2005 <100 <20 7.2 <0.50 <0.50 <0.50 <0.50 <.50
9/6/2005 <150 30 16 0.6 <0.50 <0.50 <0.50 <0.50
3/6/2006 <300 <20 8.3 <0.50 <0.50 <0.50 <0.50 <.50
9/5/2006 <1,500 <100 12 <2.5 <2.5 <2.5 <2.5 <2.5
3/5/2007 <600 <40 7.6 <1.0 <1.0 <1.0 <1.0 <1.0
9/7/2007 <300 <20 1.2 <0.50 <0.50 <0.50 <0.50 <0.50
3/6/2008 <600 <20 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
9/3/2008 <300 17 5.5 <0.50 <0.50 <0.50 <0.50 <.50
3/4/2009 <300 12 3.4 <0.50 <0.50 <0.50 <0.50 <0.50

9/30/2009 <300 <10 3.3 <0.50 <0.50 <0.50 <0.50 <.50
MW-8

3/9/2004 <100 <20 0.5 <0.50 <0.50 <0.50 <0.50 <0.50
3/7/2005 <100 <20 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
3/6/2006 <300 <20 <0.59 <0.50 <0.50 <0.50 <0.50 <0.50
3/5/2007 <300 <20 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
3/6/2008 <300 <10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
3/4/2009 <300 <10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

MW-9
3/9/2004 <100 <20 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
3/7/2005 <100 <20 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
3/6/2006 <300 <20 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
3/5/2007 <300 <20 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
3/6/2008 <300 <10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
3/4/2009 <300 <10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
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Table 2 
Summary of Fuel Adeditives Analytical Data

Former BP Service Station #11109
4280 Foothill Boulevard

Oakland, California

Ethanol TBA MTBE DIPE ETBE TAME 1,2-DCA EDB
Well ID and 

Sample Date

Concentrations in (µg/L)

Comments
MW-11

9/30/2009 <6,000 <200 27 <10 <10 <10 <10 <10

ACRONYMS:
TBA = tert-Butyl alcohol
MTBE = Methyl tert-butyl ether
DIPE = Di-isopropyl ether
ETBE = Ethyl tert-butyl ether
TAME = tert-Amyl methyl ether
1,2-DCA = 1,2-Dichloroethane
EDB = 1,2-Dibromoethane
•g/L = micrograms per liter
< = Not detected at or above specified laboratory reporting limit
-- = Data not available, not analyzed, or not applicable

FOOTNOTES:
(a) MS and/or MSD below acceptance limits for MTBE. Matrix interference suspected.
(b) The sample concentration is greater than four times the spike concentration.

NOTES:
All fuel oxygenate compounds analyzed using EPA Method 8260B.
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Table 3
Historical Ground-Water Flow Direction and Gradient

Former BP Service Station #11109
4280 Foothill Boulevard

Oakland, California

Date Sampled Approximate Flow Direction Approximate Hydraulic Gradient
3/6/2006 Southwest 0.05
9/5/2006 Southwest 0.05
2/21/2007 Southwest 0.02
9/7/2007 Southwest 0.03
3/6/2008 Southwest 0.01
9/3/2008 Southwest 0.006
3/4/2009 Southwest 0.02
9/30/2009 Northwest 0.07
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Table 4
Summary of Free Product Removal
Former BP Service Station #11109

4280 Foothill Boulevard
Oakland, California

Well ID Date of Removal 
Event

DTW 
(feet)

Product Thickness 
(feet)

Product Removed 
(gallons)

Cumulative Product Removed 
(gallons)

MW-5 11/5/1992 -- -- 0.200 0.200
MW-5 2/25/1993 -- -- 0.100 0.300
MW-5 3/18/1993 -- -- 0.100 0.400
MW-5 4/13/1993 -- -- 0.100 0.500
MW-5 4/23/1993 -- -- 13.0* 13.500
MW-5 5/24/1993 -- -- 0.100 13.600
MW-5 10/14/1993 -- -- 0.300 13.900
MW-5 11/10/1993 -- -- 0.400 14.300
MW-5 12/23/1993 -- -- 0.400 14.700
MW-5 8/12/1997 12.18 0.22 -- 14.700
MW-5 12/10/1997 10.78 0.06 -- 14.700
MW-5 3/12/1998 10.11 0.22 0.200 14.900
MW-5 6/23/1998 10.20 0.02 <0.050 14.900
MW-5 9/11/1998 11.61 0.04 0.100 15.000
MW-5 8/25/1999 14.69 0.38 0.070 15.070
MW-5 3/9/2000 14.83 0.60 0.400 15.470
MW-5 7/14/2003 12.72 0.03 0.019 15.489
MW-5 8/25/2003 14.04 0.00 0.000 15.489
MW-5 9/25/2003 14.38 0.08 0.052 15.542
MW-5 10/3/2003 12.15 0.06 0.040 15.582
MW-5 11/12/2003 12.74 0.19 0.120 15.702
MW-5 12/9/2003 11.44 0.03 0.040 15.742
MW-5 2/2/2004 6.47 0.04 0.030 15.772
MW-5 2/9/2004 10.61 0.04 0.030 15.802
MW-5 3/9/2004 7.91 -- -- 15.802
MW-5 4/13/2004 9.68 0.28 0.200 16.002
MW-5 5/5/2004 11.93 Sheen -- 16.002
MW-5 6/3/2004 12.60 Sheen -- 16.002
MW-5 7/2/2004 11.11 0.10 0.060 16.062
MW-5 8/31/2004 12.80 0.05 0.132 16.194
MW-5 9/17/2004 12.13 0.15 -- 16.194
MW-5 10/25/2004 10.66 0.26 0.170 16.364
MW-5 11/8/2004 9.98 0.02 0.020 16.384
MW-5 12/15/2004 8.76 0.01 0.010 16.394
MW-5 1/13/2005 7.12 -- -- 16.394
MW-5 2/1/2005 8.10 0.01 0.007 16.400
MW-5 3/7/2005 8.62 0.02 0.013 16.413
MW-5 4/29/2005 9.39 -- -- 16.413
MW-5 5/12/2005 7.51 0.01 0.007 16.420
MW-5 6/23/2005 7.70 -- -- 16.420
MW-5 7/2/2005 10.81 -- -- 16.420
MW-5 8/24/2005 10.53 -- -- 16.420
MW-5 9/6/2005 11.16 0.18 0.119 16.539
MW-5 1/27/2006 9.02 0.02 0.013 16.433
MW-5 2/15/2006 8.38 0.02 0.013 16.446
MW-5 3/6/2006 8.60 Sheen -- 16.446
MW-5 4/21/2006 8.02 0.27 0.251 16.697
MW-5 5/30/2006 9.13 0.07 0.045 16.742
MW-5 6/27/2006 9.49 0.09 0.058 16.801
MW-5 7/31/2006 10.08 0.08 0.052 16.853
MW-5 8/28/2006 10.75 0.09 0.059 16.911
MW-5 9/5/2006 6.16 0.03 0.020 16.931
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Table 4
Summary of Free Product Removal
Former BP Service Station #11109

4280 Foothill Boulevard
Oakland, California

Well ID Date of Removal 
Event

DTW 
(feet)

Product Thickness 
(feet)

Product Removed 
(gallons)

Cumulative Product Removed 
(gallons)

MW-5 10/1/2006 -- -- -- 16.931
MW-5 11/1/2006 -- -- -- 16.931
MW-5 12/1/2006 -- -- -- 16.931
MW-5 1/1/2007 -- -- -- 16.931
MW-5 2/1/2007 -- -- -- 16.931
MW-5 3/5/2007 8.34 Sheen -- 16.931
MW-5 4/1/2007 -- -- -- 16.931
MW-5 5/1/2007 -- -- -- 16.931
MW-5 6/1/2007 -- -- -- 16.931
MW-5 7/1/2007 -- -- -- 16.931
MW-5 8/1/2007 -- -- -- 16.931
MW-5 9/7/2007 15.15 0.15 -- 16.931
MW-5 9/12/2007 15.42 0.02 4.00* 20.931
MW-5 10/17/2007 12.50 0.35 5.5* 26.431
MW-5 11/8/2007 13.20 0.40 5.0* 31.431
MW-5 12/12/2007 12.25 0.52 3.5* 34.931
MW-5 1/14/2008 10.30 0.49 5.0* 39.931
MW-5 2/27/2008 13.22 0.12 4.0* 43.931
MW-5 3/6/2008 12.90 0.14 3.0* 46.931
MW-5 4/1/2008 9.52 0.07 4.0* 50.931
MW-5 5/20/2008 8.68 0.07 7.0* 57.931
MW-5 6/18/2008 10.46 0.18 0.00 57.931
MW-5 7/16/2008 11.25 0.00 0.0375 57.968
MW-5 8/13/2008 -- -- 2.125* 60.093
MW-5 9/3/2008 12.90 0.99 3.0* 63.093
MW-5 9/15/2008 12.75 0.15 4.0* 67.093
MW-5 10/15/2008 13.43 0.50 5.0* 72.093
MW-5 11/20/2008 13.55 0.63 2.625* 74.718
MW-5 12/18/2008 12.62 0.37 3.625* 78.343
MW-5 1/14/2009 12.43 0.11 4.0* 82.343
MW-5 2/17/2009 8.80 0.33 4.0* 86.343
MW-5 3/4/2009 8.46 0.16 4.0* 90.343
MW-5 4/8/2009 9.05 0.22 6.0* 96.343
MW-5 5/11/2009 9.10 0.32 8.0* 104.343
MW-5 6/16/2009 9.15 0.02 5.5* 109.843
MW-10 6/16/2009 8.60 0.01 2.5* 112.343
MW-5 7/22/2009 9.33 0.12 6.0* 118.343
MW-10 7/22/2009 9.68 0.01 3.0* 121.343
MW-5 8/6/2009 10.05 0.01 5.0* 126.343
MW-5 9/30/2009 10.55 0.06 8.0* 134.343
MW-10 9/30/2009 9.69 0.01 3.0* 137.343
MW-12 9/30/2009 11.01 0.02 4.0* 141.343

ACRONYMS:
-- = Not available/applicable/measured/calculated
* = FP/water mixture
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REFERENCE: BASE MAP USGS 7.5. MIN. TOPO. QUAD.,OAKLAND  WEST, CA., 1993, AND SAN LEANDRO, 1993, REVISED 1996.
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 ENVIRONMENTAL HEALTH SERVICES 
 ENVIRONMENTAL PROTECTION 
 1131 Harbor Bay Parkway, Suite 250 
 Alameda, CA 94502-6577
 (510) 567-6700
 FAX (510) 337-9335

August 13, 2009 
 
 
Paul Supple 
Atlantic Richfield Company 
(A BP Affiliated Company) 
P.O. Box 1257 
San Ramon, CA  94583 
 
Terry Grayson 
Conoco Phillips 
76 Broadway Street 
Sacramento, CA  95818 

 
 
 
 
 
Steve Mahoney 
30 Northwest Street 
Yerlington, NV  89447 
 
Khalid & Romana Usman 
3670 Ralston Avenue 
Hillsborough, CA  94010

 
 
Subject:  Fuel Leak Case No. RO0000426 and GeoTracker Global ID T0600100217, BP #11109,  

4280 Foothill Boulevard, Oakland, CA  94601 
 
Dear Mr. Supple, Mr. Grayson, Mr. Mahoney & Mr. & Mrs. Usman: 
 
Alameda County Environmental Health (ACEH) staff has reviewed the case file for the above-
referenced site including the recently submitted document entitled, “Soil and Groundwater 
Investigation Report,” dated June 17, 2009, which was prepared by Broadbent & Associates, Inc. 
(BAI) for the subject site.   BAI summarized installation of monitoring wells MW-10 through MW-
12 and the results of the dual-phase extraction pilot test.  Although induced vacuum was not 
observed in observation wells, drawdown was observed, PID readings in the influent vapor 
stream ranged from 270 to 1817 ppm, and an average of 1.54 lbs of gasoline per hour (91 lbs 
total) was recovered from the site.  As a result, BAI recommends one year of groundwater 
sampling for the newly installed wells and include the wells in the “monthly monitoring/bailing of 
free product/separate phase hydrocarbons presently conducted at well MW-5.”  BAI also 
recommends preparation of a formal Feasibility Study and proceed with Corrective Action Design 
of a DPE treatment system. 
 
ACEH generally concurs with the proposed scope of work and requests that you address the 
following technical comments and send us the technical reports described below.   
 
 
TECHNICAL COMMENTS 
 
1. Feasibility Study – The pilot test was approved and was referred to as an interim remedial 

measure, thereby precluding the preparation of a formal Feasibility Study (FS), which would 
have evaluated several cleanup alternatives that would have likelihood for successfully 
cleaning up the site.   Although ACEH encourages the preparation of an FS, it was not a 
requirement for an interim remediation measure.  As you may be aware, the UST Cleanup 
Fund typically reimburses costs associated with the most cost-effective remedial alternative.  
Since it was not determined that DPE is the most cost-effective remedial approach, the UST 
Cleanup Fund may not fully reimburse all costs associated with the proposed DPE system.   

ALAMEDA COUNTY 
HEALTH CARE SERVICES 
                                              AGENCY
                          DAVID J. KEARS, Agency Director 
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Consequently, BAI now proposes preparation of a formal FS and then proceeding with 
designing the DPE treatment system.  If DPE has already been selected, based on pilot 
testing results, ACEH does not see the utility of developing an FS since a remediation 
alternative has already been selected and pilot tested, unless the results would change the 
final remedial alternative, in which case another pilot test may be necessary prior corrective 
action implementation.  If preparation of the FS is solely for potential cost reimbursement 
considerations from the UST Cleanup Fund, but the remedial alternative has already been 
selected, the then the preparation of the formal FS appears to a moot point.  Please contact 
the UST Cleanup Fund to address cost reimbursement concerns.   

 
2. Correction Action Plan – Since the DPE pilot testing was successful, preparation of the 

CAP, as recommended by BAI appears appropriate.  In the CAP, please include a concise 
background of soil and groundwater investigations performed in connection with this case 
and an assessment of the residual impacts of the chemicals of concern (COCs) for the site 
and the surrounding area where the unauthorized release has migrated or may migrate.  The 
CAP should also include, but not limited to, a detailed description of site lithology, including 
soil permeability, and most importantly, contamination cleanup levels and cleanup goals, in 
accordance with the San Francisco Regional Water Quality Control Board Basin Plan and 
appropriate ESL guidance for all COCs and for the appropriate groundwater designation. 
Please note that soil cleanup levels should ultimately (within a reasonable timeframe) achieve 
water quality objectives (cleanup goals) for groundwater in accordance with San Francisco 
Regional Water Quality Control Board Basin Plan.  Please propose appropriate cleanup 
levels and cleanup goals in accordance with 23 CCR Section 2725, 2726, and 2727 in the 
CAP.  Please submit a CAP that addresses the above-mentioned concerns by the date 
specified below. 

 
3. Landowner Notification Form – As you may be aware, an investigation resulting from 

underground storage tank leaks was performed at the subject property to which you are 
named as the primary or active responsible party.  Pursuant to Section 25297.15 (a), 
Alameda County Environmental Health (ACEH), the local agency, shall not consider cleanup 
or site closure proposals from the primary or active responsible party, issue a closure letter, 
or make a determination that no further action is required with respect to a site upon which 
there was an unauthorized release of hazardous substances from an underground storage 
tank subject to this chapter unless all current record owners of fee title to the site of the 
proposed action have been notified of the proposed action by the primary or active 
responsible party.  ACEH is required to notify the primary or active responsible party of their 
requirement to certify in writing to the local agency that the notification requirement in the 
above-mentioned regulation has been satisfied and to provide the local agency with a 
complete mailing list of all record fee title owners. 

 
To satisfy the above-mentioned requirement, please complete the enclosed “List of 
Landowners Form,” and mail it back to ACEH within thirty (30) days from the date of this 
letter.  Also your comments, if any, must be considered prior to the proposed cleanup or 
closure.  Please respond within 30 days from the date of this letter for your comments to be 
considered. 

 
4. Groundwater Contaminant Plume Monitoring – Quarterly groundwater monitoring may be 

appropriate for a period of one year for the newly installed groundwater monitoring wells MW-
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10 through MW-12.  In the upcoming groundwater sampling report, please include a 
groundwater monitoring plan for review.  This may include quarterly monitoring for the newly 
installed wells and semi-annual and/or less frequent monitoring for existing wells. 

 
 
NOTIFICATION OF FIELDWORK ACTIVITIES 
 
Please schedule and complete the fieldwork activities by the date specified below and provide 
ACEH with at least three (3) business days notification prior to conducting the fieldwork. 
 
 
TECHNICAL REPORT REQUEST 
 
Please submit technical reports to ACEH (Attention: Paresh Khatri), according to the following 
schedule: 

 
 October 12, 2009 – Feasibility Study and/or Corrective Action Plan  

 
 October 5 or 30, 2009 – Groundwater Monitoring Report (3rd Quarter 2009) 

 
 

These reports are being requested pursuant to California Health and Safety Code Section 
25296.10.  23 CCR Sections 2652 through 2654, and 2721 through 2728 outline the 
responsibilities of a responsible party in response to an unauthorized release from a petroleum 
UST system, and require your compliance with this request. 
 
 
ELECTRONIC SUBMITTAL OF REPORTS 
 
ACEH’s Environmental Cleanup Oversight Programs (LOP and SLIC) require submission of 
reports in electronic form.  The electronic copy replaces paper copies and is expected to be used 
for all public information requests, regulatory review, and compliance/enforcement activities.  
Instructions for submission of electronic documents to the Alameda County Environmental 
Cleanup Oversight Program FTP site are provided on the attached “Electronic Report Upload 
Instructions.”  Submission of reports to the Alameda County FTP site is an addition to existing 
requirements for electronic submittal of information to the State Water Resources Control Board 
(SWRCB) GeoTracker website.  In September 2004, the SWRCB adopted regulations that 
require electronic submittal of information for all groundwater cleanup programs.  For several 
years, responsible parties for cleanup of leaks from underground storage tanks (USTs) have 
been required to submit groundwater analytical data, surveyed locations of monitoring wells, and 
other data to the GeoTracker database over the Internet.  Beginning July 1, 2005, these same 
reporting requirements were added to Spills, Leaks, Investigations, and Cleanup (SLIC) sites.  
Beginning July 1, 2005, electronic submittal of a complete copy of all reports for all sites is 
required in GeoTracker (in PDF format).  Please visit the SWRCB website for more information 
on these requirements (http://www.swrcb.ca.gov/ust/electronic_submittal/report_rqmts.shtml. 
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PERJURY STATEMENT 
 
All work plans, technical reports, or technical documents submitted to ACEH must be 
accompanied by a cover letter from the responsible party that states, at a minimum, the following:  
"I declare, under penalty of perjury, that the information and/or recommendations contained in the 
attached document or report is true and correct to the best of my knowledge."  This letter must be 
signed by an officer or legally authorized representative of your company.  Please include a cover 
letter satisfying these requirements with all future reports and technical documents submitted for 
this fuel leak case. 
 
PROFESSIONAL CERTIFICATION & CONCLUSIONS/RECOMMENDATIONS 
 
The California Business and Professions Code (Sections 6735, 6835, and 7835.1) requires that 
work plans and technical or implementation reports containing geologic or engineering 
evaluations and/or judgments be performed under the direction of an appropriately registered or 
certified professional.  For your submittal to be considered a valid technical report, you are to 
present site specific data, data interpretations, and recommendations prepared by an 
appropriately licensed professional and include the professional registration stamp, signature, 
and statement of professional certification.  Please ensure all that all technical reports submitted 
for this fuel leak case meet this requirement. 
 
 
UNDERGROUND STORAGE TANK CLEANUP FUND 
 
Please note that delays in investigation, later reports, or enforcement actions may result in your 
becoming ineligible to receive grant money from the state’s Underground Storage Tank Cleanup 
Fund (Senate Bill 2004) to reimburse you for the cost of cleanup. 
 
 
AGENCY OVERSIGHT 
 
If it appears as though significant delays are occurring or reports are not submitted as requested, 
we will consider referring your case to the Regional Board or other appropriate agency, including 
the County District Attorney, for possible enforcement actions.  California Health and Safety 
Code, Section 25299.76 authorizes enforcement including administrative action or monetary 
penalties of up to $10,000 per day for each day of violation. 
 
If you have any questions, please call me at (510) 777-2478 or send me an electronic mail 
message at paresh.khatri@acgov.org. 
 
Sincerely, 

 
 
 

Paresh C. Khatri 
Hazardous Materials Specialist 
 
Enclosure:  ACEH Electronic Report Upload (ftp) Instructions 
  Landowner Notification Form 
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cc:  Tom Venus, Broadbent & Associates, 1324 Mangrove Avenue, Suite 212, Chico, CA  95926 (Sent via E- 
            mail to: tvenus@broadbentinc.com) 

Leroy Griffin, Oakland Fire Department, 250 Frank H. Ogawa Plaza, Ste. 3341, Oakland, CA   
            94612-2032 (Sent via E-mail to: lgriffin@oaklandnet.com)    
 Donna Drogos, ACEH (Sent via E-mail to: donna.drogos@acgov.org)  
 Paresh Khatri, ACEH (Sent via E-mail to: paresh.khatri@acgov.org)  

GeoTracker 
File 



LIST OF LANDOWNERS FORM 

 

County of Alameda 
Environmental Health Services 
Environmental Protection 
1131 Harbor Bay Parkway, Suite 250 
Alameda, CA  94502-6577 
 
 
CERTIFIED LIST OF RECORD FEE TITLE OWNERS FOR: 
 

Site Name: BP #11109 

Address: 4280 Foothill Boulevard 

City, State, Zip: 4280 Foothill Boulevard, Oakland, CA  94601 

Record ID #:  RO0000426 
 
Please fill out item 1 if there are multiple site landowners (attach an extra sheet if necessary). If you are the sole site 
landowner, skip item 1 and fill out item 2. 
 
 
1.  In accordance with Section 25297.15(a) of Chapter 6.7 of the California Health & Safety Code, I, 

___________________________________ (name of primary responsible party), certify that the following is a 
complete list of current record fee title owners and their mailing addresses for the above site: 

 

Name:  

Address:  

City, State, Zip:  

E-mail Address:   
 

Name:  

Address:  

City, State, Zip:  

E-mail Address:   
 

Name:  

Address:  

City, State, Zip:  

E-mail Address:   
 
 
2.  In accordance with Section 25297.15(a) of Chapter 6.7 of the California Health & Safety Code, I 

__________________________________________, certify that I am the sole landowner for the above site. 
 

 
Sincerely, 
 
 
____________________________ _________________________ __________ ____________________ 
Signature of Primary Responsible Party  Printed Name  Date                    E-mail Address 



 

 

Alameda County Environmental Cleanup 
Oversight Programs 

(LOP and SLIC) 

ISSUE DATE: July 5, 2005 

REVISION DATE: March 27, 2009 

PREVIOUS REVISIONS: December 16, 2005, 
October 31, 2005 

SECTION: Miscellaneous Administrative Topics & Procedures SUBJECT: Electronic Report Upload (ftp) Instructions 

 

The Alameda County Environmental Cleanup Oversight Programs (LOP and SLIC) require submission of all reports in 
electronic form to the county’s ftp site.  Paper copies of reports will no longer be accepted.  The electronic copy replaces 
the paper copy and will be used for all public information requests, regulatory review, and compliance/enforcement 
activities. 
 

REQUIREMENTS  
 Entire report including cover letter must be submitted to the ftp site as a single portable document format (PDF) 

with no password protection. (Please do not submit reports as attachments to electronic mail.) 
 It is preferable that reports be converted to PDF format from their original format, (e.g., Microsoft Word) rather 

than scanned. 
 Signature pages and perjury statements must be included and have either original or electronic signature. 
 Do not password protect the document. Once indexed and inserted into the correct electronic case file, the 

document will be secured in compliance with the County’s current security standards and a password. 
Documents with password protection will not be accepted. 

 Each page in the PDF document should be rotated in the direction that will make it easiest to read on a computer 
monitor. 

 Reports must be named and saved using the following naming convention: 
RO#_Report Name_Year-Month-Date (e.g., RO#5555_WorkPlan_2005-06-14)  

 
Additional Recommendations  

 A separate copy of the tables in the document should be submitted by e-mail to your Caseworker in Excel format. 
These are for use by assigned Caseworker only. 

 

Submission Instructions 
 

1) Obtain User Name and Password:  
a) Contact the Alameda County Environmental Health Department to obtain a User Name and Password to 

upload files to the ftp site. 
i) Send an e-mail to dehloptoxic@acgov.org  
 Or  
ii) Send a fax on company letterhead to (510) 337-9335, to the attention of My Le Huynh.  

b) In the subject line of your request, be sure to include “ftp PASSWORD REQUEST” and in the body of your 
request, include the Contact Information, Site Addresses, and the Case Numbers (RO# available in 
Geotracker) you will be posting for. 

 

2) Upload Files to the ftp Site  
a) Using Internet Explorer (IE4+), go to ftp://alcoftp1.acgov.org  

(i) Note: Netscape and Firefox browsers will not open the FTP site.  
b) Click on File, then on Login As.  
c) Enter your User Name and Password. (Note: Both are Case Sensitive.) 
d) Open “My Computer” on your computer and navigate to the file(s) you wish to upload to the ftp site.  
e) With both “My Computer” and the ftp site open in separate windows, drag and drop the file(s) from “My 

Computer” to the ftp window. 
 

3) Send E-mail Notifications to the Environmental Cleanup Oversight Programs  
a) Send email to dehloptoxic@acgov.org notify us that you have placed a report on our ftp site.  
b) Copy your Caseworker on the e-mail.  Your Caseworker’s e-mail address is the entire first name then a period 

and entire last name @acgov.org.  (e.g., firstname.lastname@acgov.org)  
c) The subject line of the e-mail must start with the RO# followed by Report Upload.  (e.g., Subject: RO1234 

Report Upload)  If site is a new case without an RO# use the street address instead. 
d) If your document meets the above requirements and you follow the submission instructions, you will receive a 

notification by email indicating that your document was successfully uploaded to the ftp site.   





Previous Environmental Activities
Former BP Site No. 11109

One 550-gallon steel waste oil UST was removed from the Site on 21 July 1986. The date of original 
installation of the tank is unknown. Kaprealian Engineering Inc. (KEI) collected soil samples for laboratory 
analysis during removal activities. According to KEI (1986), no visible contamination was noted beneath 
the asphalt or directly beneath the waste oil tank. One soil sample was collected from approximately 
seven feet below ground surface (bgs). The soil sample was analyzed for volatile organic compounds 
(VOCs) by EPA Method 8240 and total petroleum hydrocarbons (TPH) by a reportedly unknown method. 
The requested analytes were not detected above their laboratory reporting limits. KEI concluded that no 
further investigation was necessary. No additional information was provided in the report which described 
the location of the tank, the sample locations (other than depth), the volume of soil removed, or backfilling 
operations.

Target Environmental Services Inc. (Target) conducted a soil gas survey at the Site for Mobil on 10 March 
1989. Sixteen on-site locations were sampled. Analysis of the soil gas samples by EPA Method 602 
revealed the presence of hydrocarbons at the Site with the chromatograms reportedly confirming the 
presence of gasoline. Maximum concentrations detected during analysis included Pentane/Methyl-
Tertiary Butyl Ether (MTBE) at 5,497 parts per billion (ppb), Benzene at 150 ppb, Toluene at 291 ppb, 
Ethylbenzene at 345 ppb, m- and p- Xylenes at 291 ppb, and o-Xylene at 120 ppb. The maximum 
calculated concentration of total volatiles was reported to be 46,500 ppb. Target concluded that the data 
suggested two sources of subsurface hydrocarbons; one west of the main building (described as 
weathered gasoline) and one between an eastern pump island and the UST complex (described as 
slightly weathered gasoline). Target concluded that the easterly occurrence of volatile hydrocarbons was 
more recent.

Rittenhouse-Zeman & Associates Inc. (RZA) performed a limited subsurface exploration at the Site on 19 
April 1989. This evaluation included drilling two borings to total depths of approximately 31.5 feet bgs (B-1 
and B-2), converting the borings to monitoring wells (MW-1 and MW-2, respectively), and collecting and 
analyzing soil and ground-water samples. The borings, one each in the eastern and western areas of the 
Site, were reportedly located using the results of Target’s earlier soil gas survey. Soil types logged during 
drilling included gravelly clay and sandy gravel (fill), and silty clay, silty sand, and sandy clay in native 
soils to the total explored depths of approximately 31.5 feet bgs. Ground water was encountered in both 
borings at approximately 26 feet bgs at the time of drilling and subsequently stabilized at approximately 
14 and 20 feet bgs (MW-1 and MW-2, respectively). One soil sample from each boring was submitted for 
analysis of Benzene, Toluene, Ethylbenzene, and Total Xylenes (BTEX) and TPH. TPH was reportedly 
detected in the soil sample collected from boring B-1 at 15 milligrams per kilogram (mg/kg), but was not 
detected above the laboratory reporting limit in the sample collected from boring B-2. BTEX was not 
detected above the laboratory reporting limit in either soil sample. RZA did not describe the soil sample 
depths. Ground-water samples collected from each well were submitted to the laboratory for BTEX 
analysis. The ground-water sample collected from well MW-1 reportedly contained BTEX concentrations 
of 860 micrograms per liter (•g/L), 160 •g/L, 570 •g/L, and 1,200 •g/L, respectively. The ground-water 
sample collected from well MW-2 was reportedly lost by the laboratory. 

Alton Geoscience Inc. (AGS) conducted a site investigation in January 1990. This investigation consisted 
of drilling two borings (B-3 and B-4) to total depths of approximately 33.5 and 29.5 feet bgs, respectively, 



converting each boring to a monitoring well (MW-3 and MW-4), and collecting and analyzing soil and 
ground-water samples. Boring B-3/MW-3 was located west of the easternmost pump island, and boring B-
4/MW-4 was located west of the westernmost pump island. Soils logged during drilling included a mixture 
of silty clay, clayey sand, and sandy clay to the total explored depth of 33.5 feet bgs. Ground water was 
encountered during drilling at approximately 31 and 20 feet bgs (B-3 and B-4, respectively) and 
subsequently stabilized at approximately 17 and 21 feet bgs (B-3 and B-4, respectively). Soil samples 
were collected from each boring at five foot intervals between five and 25 feet bgs and at 29 feet bgs, 
respectively. Soil samples were submitted for laboratory analysis of Total Petroleum Hydrocarbons as 
Gasoline (TPH-G) and BTEX. Concentrations of TPH-G at 16 mg/kg and xylenes at 0.17 mg/kg were 
detected above laboratory reporting limits in a soil sample collected from boring B-4 at approximately 25 ft 
bgs. No other analytes were detected above laboratory reporting limits in the soil samples. Groundwater 
samples were collected from wells MW-2 through MW-4 in February 1990 and submitted for laboratory 
analysis of TPH-G and BTEX. TPH-G was detected at a maximum concentration of 1,400 •g/L and BTEX 
concentrations were detected up to 15 •g/L, 9.0 •g/L, 11 •g/L, and 13 •g/L, respectively, in wells MW-2 
through MW-4. AGS reported that a sample was not collected from well MW-1 due to the presence of 
free-floating product. In their February 16, 1990 Site Investigation Report, AGS reported that ground-
water flow at the Site was toward the northeast, although the figure presented in the report depicted the 
ground-water flow direction toward the northwest.

On September 14, 1990 one 6,000 gallon regular (leaded) gasoline steel UST, one 8,000 gallon super-
unleaded gasoline steel UST, and one 10,000 gallon regular unleaded gasoline fiberglass UST were 
removed from the Site by Paradiso Construction Company under observation of KEI. These three USTs 
were removed from an excavation on the eastern corner of the Site. KEI reported that no apparent cracks 
or holes were observed in USTs upon removal. Initially, five discrete soil samples were collected from the 
excavation, four from the bottom of the excavation at depths of approximately 14.5 ft bgs (A1, A2, B1, and 
B2), and one from the sidewall (SW1) at a depth of approximately 12.0 ft bgs. Per the direction of the 
ACEH representative and due to observed contamination, additional excavation and sampling occurred 
on September 25, 1990. Two sidewall samples labeled SW2-19 and SW-4-16 were collected at depths of 
19 and 16 ft bgs, respectively. Due to reported obvious contamination in the excavated soil from the new 
UST pit location (adjacent to the old UST pit area), additional samples labeled A3-16, A4-16.5, A4-19, B3-
14.5, and B3-24 were collected at depths ranging from 16 to 24 ft bgs. In an attempt to define the lateral 
extent of soil contamination, KEI returned to the Site on September 26, 1990 to collect additional sidewall 
samples. Two samples labeled SW3-9.5 and SW-5 were collected at depths of 9.5 and 17 ft bgs, 
respectively. KEI returned to the Site on September 28, 1990 to collect soil samples from beneath two 
product dispensers. Two samples, labeled D1-4 and D2-11, were collected from bulk material excavated 
at depths of 4.0 and 11.0 ft bgs, respectively. In addition, one soil sample labeled SW6-11 was collected 
from the east side of sample point D2-11 at a depth of 11 ft bgs. KEI again returned to the Site on 
October 16, 1990 in order to complete soil sampling in the pump island area. Four samples, labeled D3 
through D6, were collected from beneath four product dispensers ranging from 4.0 to 6.0 ft bgs. 
Approximately 1,950 cubic yards of soil was excavated and removed from Site. Ground water was 
reportedly not encountered during excavation activities. Each soil sample was analyzed for TPH-G and 
BTEX, with two samples additionally analyzed for Total Lead. Concentrations of TPH-G (up to 910 
mg/kg), Benzene (up to 6.0 mg/kg), Toluene (up to 13 mg/kg), Ethylbenzene (up to 19 mg/kg), Total 
Xylenes (up to 82 mg/kg), and Total Lead (12 mg/kg) were detected in soil samples collected. 



BP retained AGS to conduct a supplemental site investigation in September 1990. AGS completed a 
Sensitive Receptors Survey and found no reported public water supply wells in the area. The survey 
described the Site as being surrounded by single family residences to the north and northwest and a 
church to the northeast. At the intersection of Foothill Boulevard and High Street, Alton reported that 
Freemont High School bounded the Site on the east corner, a Shell service station on the south corner, 
and a Chevron service station on the west corner. 

In 1991, AGS drilled five additional soil borings which were converted into three on-site monitoring wells 
(MW-5, MW-6, and MW-7) and two off-site monitoring wells (MW-8 and MW-9). The borings were drilled 
to total depths ranging between 31.5 to 36.5 ft bgs. Ten to 15-ft slotted monitoring well screens were 
installed to total depths of 30 to 35 ft bgs. Wells MW-5, MW-6, MW-8, and MW-9 were installed to assess 
the extent of petroleum hydrocarbon impacted ground water. Well MW-7 was installed to facilitate 
removal of free-floating product previously encountered in MW-1, which reportedly was destroyed during 
tank replacement activities. Soil types encountered during drilling consisted of predominantly silty clay 
and clayey sand mixtures, with minor clayey to sandy gravel lenses. Ground water initially encountered 
between 20 to 35 ft bgs during drilling, subsequently stabilized between 14 ft bgs to 24 ft bgs. 

AGS collected 17 soil samples from the borings for MW-5 through MW-9 (one to six samples per 
location). Samples were submitted to the laboratory for TPH-G and BTEX analyses. Eight of the soil 
samples were also submitted for organic lead analysis. TPH-G and BTEX were not detected above the 
laboratory reporting limits in the soil samples collected from the off-site locations (MW-8 and MW-9). 
Maximum concentrations of TPH-G (6,100 mg/kg) and BTEX (14 mg/kg Benzene, 58 mg/kg Toluene, 55 
mg/kg Ethylbenzene, 260 mg/kg Total Xylenes) were detected in soil samples collected from the boring 
for MW-5 between 11 and 21 feet bgs. TPH-G and BTEX were also detected in soil samples collected 
from the borings for MW-4 and MW-6 at depths of 25 and 25.5 feet bgs. Organic lead was not detected 
above the laboratory reporting limit in the soil samples. 

AGS submitted a Feasibility Study and Remedial Work Plan to BP on 2 April 1992. AGS identified 
remedial action objectives to abate the potential impacts from: (1) free-floating product observed in well 
MW-5, (2) dissolved-phase gasoline hydrocarbons detected in each of the onsite wells, and (3) 1,2-DCA 
and methylene chloride detected in ground water in the vicinity of well MW-2. AGS selected ground-water 
extraction utilizing wells MW-3, MW-5, and MW-7 at an extraction rate of approximately 0.5 gallons per 
minute (gpm), followed by carbon treatment, as the appropriate remedial method. As part of the report, 
AGS prepared a work plan to address recovery, containment, and treatment of free-floating and 
dissolved-phase ground-water contamination. AGS also stated that, while vapor recovery was not 
addressed in the work plan, vapor conveyance lines would be installed in trenches to facilitate the 
addition of a vapor extraction system at a later date.

Alameda County provided conditional approval of the ground-water extraction and treatment system 
(GWETS) in June 1992. In April 1993, BP applied for a Wastewater Discharge Permit from the East Bay 
Municipal Utility District (EBMUD) for discharge of treated wastewater from the GWETS to the sanitary 
sewer collection system. The permit application reportedly described the remedial system as consisting of 
three recovery wells (MW-3, MW-5, and MW-7), sediment filters, an oil/water separator, and carbon 
treatment before discharge to the sewer. The aboveground GWETS assembly was located in the 
northern corner of the property. BP was reportedly issued a permit from EBMUD on 23 August 1993, for 
the effective period of September 1993 through August 1994. However, the GWETS was apparently not 



operated in 1993. Alisto Engineering Group (AEG) reported that the system became operational and 
discharge began in February 1994. 

On 19 October 1994 EMCON drilled two soil borings at the Site (TB-1 and TB-2) using Cone-
Penetrometer Testing (CPT) drilling equipment in the vicinity of the current UST complex. Soil types 
encountered during drilling to depths of 25 and 27.5 ft bgs included gravel, clayey sand, and sandy clay. 
Field photo-ionization detector (PID) readings measured in soil samples collected during drilling ranged 
from 1 ppm (TB-2) to 49 ppm (TB-1). Four soil samples collected at depths of 16 to 27.5 ft bgs were 
submitted for TPH-G, TPH-Diesel (TPH-D), TPH-Oil (TPH-O), and BTEX analyses. TPH-G (51 mg/kg), 
TPH-O (8 mg/kg), Benzene (0.09 mg/kg), Ethylbenzene (0.4 mg/kg), and Total Xylenes (0.8 mg/kg) were 
detected in a soil sample collected from boring TB-2 at 16-16.5 ft bgs. TPH-O (33 mg/kg) was detected in 
a soil sample collected from boring TB-1 at 24.5-25 ft bgs. EMCON also completed a HydroPunch™ 
boring (THP-1) adjacent to the waste oil UST to a depth of 37.3 ft bgs. Soils encountered included clayey 
sand and sandy clay. PID readings in soil samples collected from boring THP-1 ranged up to 0.2 ppm. 
TPH-G, TPH-D, TPH-O, BTEX, and halogenated volatile organic compounds (HVOCs) were not detected 
in two soil samples analyzed from depths of 9.5 ft bgs and 17.5 ft bgs. No ground-water sample was 
recovered from the boring. 

On behalf of BP, AEG completed sampling of the GWETS and semi-annual reporting to EBMUD for the 
period from 15 February 1994 through 27 December 1995. In July of 1996, BP reported to EBMUD that 
the GWETS had been shut down during the reporting period of 1 January 1996 to 30 June 1996. During 
the operational period of 15 February 1994 through 27 December 1995, AEG reported that a total of 
344,650 gallons had been treated at an average flow rate ranging from 0.03 to 0.97 gallons per minute. 
During this period, combined influent concentrations into the GWETS generally decreased over time for 
the constituents analyzed with TPH-G ranging from 19,000 •g/L to 1,100 •g/L and Benzene from 3,100 
•g/L to 28 •g/L. MTBE was not reported during this period. 

Periodic ground-water monitoring and sampling from the Site monitoring wells has occurred since 1990 
by various consultants working for BP. Tabular summaries of ground-water elevation, analytical results, 
ground-water flow directions and gradients, summary of separate-phase hydrocarbons (SPH, or Free 
Product – FP) removed from Site monitoring wells are contained within Appendix C. In addition, per the 
direction of ACEH, monitoring and sampling at the Site was coordinated with the consultants working at 
the nearby Chevron Station No. 9-0076.

In March 2009 BAI installed monitoring wells MW-10 through MW-12 to a maximum depth of 30 feet bgs. 
Each well was constructed of 4-inch, schedule 40, Polyvinyl Chloride (PVC) pipe, with 0.020-inch screen 
from approximately 7 to 30-feet bgs. During April and May 2009 BAI conducted a 5-day Dual-Phase 
Extraction Pilot Test as approved by ACEH in their letter dated 19 February 2009. The results of BAI’s 
Dual-Phase Extraction Pilot Test were reported in BAI’s Soil and Groundwater Investigation Report dated 
June 17, 2009. In a regulatory letter dated August 13, 2009 the ACEH requested a feasibility study and 
corrective action report.































































































(cumulative gal) (gpm)*
Influent 
(ppm)

Effluent 
(ppm)

MW-5 0 9.54 --- --- --- 0.00 0.00 --- ---
(4/27/2009) Startup 31.00 -21.46 --- --- 0.00 0.00 --- ---

Stinger tip set approximately 1 31.00 -21.46 24.0 48.00 0.00 0.00 888 5.0
two feet above well bottom, or 2 31.00 -21.46 24.0 48.00 60.00 1.00 482 5.0

approx. 21.5 ft below water surface 3 31.00 -21.46 24.0 48.00 60.00 0.00 412 4.0
4 31.00 -21.46 24.0 48.00 60.00 0.00 323 4.0
5 31.00 -21.46 25.0 48.00 90.00 0.50 320 3.0
6 31.00 -21.46 24.0 48.00 90.00 0.00 299 4.0
7 31.00 -21.46 25.0 48.00 90.00 0.00 270 4.0
8 31.00 -21.46 24.0 48.00 110.00 0.33 261 4.0
9 31.00 -21.46 24.0 48.00 110.00 0.00 267 3.0

Test terminated 10 31.00 -21.46 24.0 48.00 130.00 0.33 299 4.0
MW-12 0 9.931 --- --- --- 0.00 0.00 --- ---

(4/28/2009) Startup 29.00 -19.07 --- --- 0.00 0.00 --- ---
Stinger tip set approximately 0.5 29.00 -19.07 25.0 36.00 0.00 0.00 433 5.0

one foot above well bottom, or 1.5 29.00 -19.07 25.0 30.00 70.00 1.17 428 4.0
approx. 19 ft below water surface 2.5 29.00 -19.07 25.0 36.00 70.00 0.00 362 4.0

3.5 29.00 -19.07 25.0 36.00 70.00 0.00 295 4.0
4.5 29.00 -19.07 25.0 36.00 140.00 1.17 316 3.0
5.5 29.00 -19.07 25.0 36.00 140.00 0.00 328 4.0
6.5 29.00 -19.07 25.0 36.00 190.00 0.83 325 4.0
7.5 29.00 -19.07 25.0 38.00 230.00 0.67 328 3.0
8.5 29.00 -19.07 25.0 38.00 230.00 0.00 353 3.0
9.5 29.00 -19.07 25.0 38.00 230.00 0.00 347 3.0

10.5 29.00 -19.07 25.0 38.00 300.00 1.17 357 3.0
Test terminated 11 29.00 -19.07 25.0 38.00 330.00 0.50 447 3.0

MW-10 0 8.821 --- --- --- 0.00 0.00 --- ---
(4/29/2009) Startup 29.00 -20.18 --- --- 0.00 0.00 --- ---

Stinger tip set approximately 0.5 29.00 -20.18 23.0 46.00 0.00 0.00 1081 7.0
one foot above well bottom, or 1.5 29.00 -20.18 23.0 35.00 0.00 0.00 1084 7.0

approx. 20 ft below water surface 2.5 29.00 -20.18 23.0 36.00 40.00 0.67 1106 7.0
3.5 29.00 -20.18 23.0 46.00 40.00 0.00 1021 1.0

4.5 29.00 -20.18 23.0 46.00 40.00 0.00 1091 0.0
5.5 29.00 -20.18 23.0 46.00 110.00 1.17 942 0.0
6.5 29.00 -20.18 23.0 46.00 110.00 0.00 841 0.0
7.5 29.00 -20.18 23.0 46.00 130.00 0.33 824 2.0
8.5 29.00 -20.18 23.0 46.00 130.00 0.00 830 3.0
9.5 29.00 -20.18 23.0 46.00 130.00 0.00 823 3.0

10.5 29.00 -20.18 23.0 46.00 130.00 0.00 843 3.0
Test terminated 11 29.00 -20.18 23.0 46.00 180.00 0.83 900 3.0

MW-11 0 8.751
--- --- --- 0.00 0.00 --- ---

(4/30/2009) Startup 29.00 -20.25 --- --- 0.00 0.00 --- ---
Stinger tip set approximately 0.5 29.00 -20.25 24.0 46.00 0.00 0.00 562 5.0

one foot above well bottom, or 1.5 29.00 -20.25 24.0 46.00 30.00 0.50 1108 6.0
approx. 20.25 ft below water surface 2.5 29.00 -20.25 24.0 45.00 30.00 0.00 1007 3.5

3.5 29.00 -20.25 24.0 46.00 30.00 0.00 715 4.0
4.5 29.00 -20.25 24.0 46.00 40.00 0.17 757 4.0
5.5 29.00 -20.25 24.0 46.00 90.00 0.83 627 2.2
6.5 29.00 -20.25 24.0 45.00 110.00 0.33 571 2.0
7.5 29.00 -20.25 24.0 46.00 120.00 0.17 527 2.0
8.5 29.00 -20.25 24.0 46.00 120.00 0.00 485 2.8
9.5 29.00 -20.25 24.0 46.00 120.00 0.00 525 1.7

10.5 29.00 -20.25 24.0 49.00 120.00 0.00 528 8.1
Test terminated 11.5 29.00 -20.25 24.0 46.00 190.00 1.17 520 7.0

MW-5, MW-10, MW-11 & MW-12 0 --- --- --- --- 0.00 0.00 --- ---
(4/30/2009-5/1/2009) Startup --- --- 22.5 80.00 0.00 0.00 1236 4.2

Stinger tips set at various depths 1 --- --- 22.5 70.00 150.00 2.50 1189 3.0
within each well 2 --- --- 22.5 80.00 220.00 1.17 1328 2.4

3 --- --- 22.5 80.00 220.00 0.00 1303 4.0
4 --- --- 22.5 80.00 290.00 1.17 1351 4.0
5 --- --- 23.0 80.00 310.00 0.33 1350 4.0
6 --- --- 23.0 80.00 380.00 1.17 1431 4.0
7 --- --- 23.0 80.00 450.00 1.17 1426 3.0
8 --- --- 23.0 80.00 450.00 0.00 1414 3.0
9 --- --- 23.0 80.00 520.00 1.17 1460 3.0

10 --- --- 23.0 80.00 520.00 0.00 1833 5.0
11 --- --- 23.0 80.00 520.00 0.00 1820 5.0

Test terminated 12 --- --- 23.0 80.00 630.00 1.83 1817 5.0
Notes:
Depth to water values are calculated based on the estimated depth of the stinger
--- - Not Applicable
* - Estimated
1 - Depth to water value from 4/27/2009 prior to initiation of DPE activities

Volume of Water Pumped PID Readings           

Table 1.  DPE Pilot Test Extraction Well Data 
Former BP Service Station #11109, 4280 Foothill Boulevard, Oakland, California

Extraction Event
Cumulative 

Testing Time 
(hours)

Depth to 
Water 
(feet)

Drawdown 
(feet)

Applied System 
Vacuum          

(inches Hg)

Air Flow 
Rate 

(SCFM)
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Hours VAC DTW VAC DTW VAC DTW VAC DTW VAC DTW
0 0.00 9.98 0.00 11.91 0.00 8.82 0.00 8.75 0.00 9.93
1 0.00 9.96 0.00 11.45 0.00 10.54 0.00 8.72 0.00 9.97
2 0.00 9.94 0.00 11.40 0.00 12.46 0.00 8.83 0.00 10.34
3 0.00 9.97 0.00 11.37 0.00 13.82 0.00 9.02 0.00 10.62
4 0.00 9.95 0.00 11.37 0.00 14.30 0.00 9.11 0.00 10.75
5 0.00 9.96 0.00 11.37 0.00 15.31 0.00 9.32 0.00 11.00
6 0.00 9.99 0.00 11.37 0.00 16.00 0.00 9.50 0.00 11.16
7 0.00 9.99 0.00 11.37 0.00 16.61 0.00 9.65 0.00 11.35
8 0.00 10.02 0.00 11.38 0.00 17.25 0.00 9.82 0.00 11.50
9 0.00 10.03 0.00 11.38 0.00 17.58 0.00 9.94 0.00 11.61

10 0.00 10.05 0.00 11.35 0.00 17.85 0.00 10.05 0.00 11.70
Final DD: -0.07 Final DD: 0.56 Final DD: -9.03 Final DD: -1.30 Final DD: -1.77
Max. Vac: 0.00 Max. Vac: 0.00 Max. Vac: 0.00 Max. Vac: 0.00 Max. Vac: 0.00

Hours VAC DTW VAC DTW VAC DTW VAC DTW VAC DTW
0.5 0.00 10.40 0.00 13.00 0.00 11.43 0.00 12.30 0.00 10.12
1.5 0.00 10.40 0.00 12.92 0.00 11.44 0.00 12.17 0.00 10.10
2.5 0.00 10.40 0.00 13.06 0.00 11.50 0.00 12.22 0.00 10.11
3.5 0.00 10.42 0.00 13.28 0.00 11.58 0.00 12.35 0.00 10.15
4.5 0.00 10.49 0.00 13.53 0.00 11.70 0.00 12.51 0.00 10.20
5.5 0.00 10.55 0.00 13.24 0.00 11.80 0.00 12.67 0.00 10.24
6.5 0.00 10.65 0.00 13.90 0.00 11.92 0.00 12.80 0.00 10.28
7.5 0.00 10.75 0.00 14.05 0.00 12.00 0.00 12.93 0.00 10.32
8.5 0.00 10.86 0.00 14.20 0.00 12.10 0.00 13.06 0.00 10.36
9.5 0.00 10.96 0.00 14.30 0.00 12.16 0.00 13.16 0.00 10.39

10.5 0.00 11.02 0.00 14.41 0.00 12.24 0.00 13.27 0.00 10.44
11 0.00 11.19 0.00 14.52 0.00 12.29 0.00 13.35 0.00 10.49

Final DD: -0.79 Final DD: -1.52 Final DD: -0.86 Final DD: -1.05 Final DD: -0.37
Max. Vac: 0.00 Max. Vac: 0.00 Max. Vac: 0.00 Max. Vac: 0.00 Max. Vac: 0.00

Hours VAC DTW VAC DTW VAC DTW VAC DTW VAC DTW
0.5 0.00 11.70 0.00 13.89 0.00 12.00 0.00 10.50 0.00 13.95
1.5 0.00 11.65 0.00 18.41 0.00 11.96 0.00 11.04 0.00 13.66
2.5 0.00 11.64 0.00 18.92 0.00 11.93 0.00 11.46 0.00 13.55
3.5 0.00 11.63 0.00 20.78 0.00 11.91 0.00 11.72 0.00 13.50
4.5 0.00 11.60 0.00 21.73 0.00 11.90 0.00 12.05 0.00 13.44
5.5 0.00 11.60 0.00 22.18 0.00 11.89 0.00 12.24 0.00 13.39
6.5 0.00 11.60 0.00 22.49 0.00 11.90 0.00 12.36 0.00 13.37
7.5 0.00 11.58 0.00 22.58 0.00 11.86 0.00 12.55 0.00 13.31
8.5 0.00 11.59 0.00 23.10 0.00 11.87 0.00 12.69 0.00 13.27
9.5 0.00 11.59 0.00 23.30 0.00 11.87 0.00 12.82 0.00 13.24

10.5 0.00 11.59 0.00 23.47 0.00 11.86 0.00 12.95 0.00 13.20
12 0.00 11.60 0.00 23.64 0.00 11.84 0.00 13.06 0.00 13.15

Final DD: 0.10 Final DD: -9.75 Final DD: 0.16 Final DD: -2.56 Final DD: 0.80
Max. Vac: 0.00 Max. Vac: 0.00 Max. Vac: 0.00 Max. Vac: 0.00 Max. Vac: 0.00

Former BP Service Station #11109, 4280 Foothill Boulevard, Oakland, California

Observation Wells

MW-10 Extraction 
Observation Wells

MW-12 Extraction 

MW-3a MW-5a MW-7ab MW-10 MW-11

MW-11 MW-12

MW-5 Extraction

MW-3a MW-7ab MW-10
Observation Wells

Table 2.  DPE Pilot Test Observation Well Data 

MW-12MW-3a MW-5a MW-7ab MW-11
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Former BP Service Station #11109, 4280 Foothill Boulevard, Oakland, California
Table 2.  DPE Pilot Test Observation Well Data 

Hours VAC DTW VAC DTW VAC DTW VAC DTW VAC DTW
0.5 0.00 11.62 0.00 16.80 0.00 11.74 0.00 15.12 0.00 12.34
1.5 0.00 11.60 0.00 15.91 0.00 11.75 0.00 14.94 0.00 12.25
2.5 0.00 11.60 0.00 15.58 0.00 11.75 0.00 14.99 0.00 12.22
3.5 0.00 11.60 0.00 15.27 0.00 11.75 0.00 15.06 0.00 12.19
4.5 0.00 11.60 0.00 14.98 0.00 11.75 0.00 15.12 0.00 12.16
5.5 0.00 11.62 0.00 14.77 0.00 11.77 0.00 15.15 0.00 12.14
6.5 0.00 11.65 0.00 14.61 0.00 11.79 0.00 15.14 0.00 12.12
7.5 0.00 11.66 0.00 14.46 0.00 11.81 0.00 15.15 0.00 12.09
8.5 0.00 11.70 0.00 14.31 0.00 11.80 0.00 15.18 0.00 12.00
9.5 0.00 11.71 0.00 14.25 0.00 11.81 0.00 15.11 0.00 11.98

10.5 0.00 11.74 0.00 14.14 0.00 11.79 0.00 15.11 0.00 11.93
11.5 0.00 11.77 0.00 14.10 0.00 11.79 0.00 15.11 0.00 11.90

Final DD: -0.15 Final DD: 2.70 Final DD: -0.05 Final DD: 0.01 Final DD: 0.44
Max. Vac: 0.00 Max. Vac: 0.00 Max. Vac: 0.00 Max. Vac: 0.00 Max. Vac: 0.00

Hours VAC DTW VAC DTW VAC DTW VAC DTW
0 0.00 11.79 0.00 14.00 0.00 14.73 0.00 11.75
1 0.00 11.77 0.00 14.01 0.00 14.73 0.00 11.74
2 0.00 11.78 0.00 14.04 0.00 14.73 0.00 11.78
3 0.00 11.83 0.00 14.05 0.00 14.73 0.00 11.86
4 0.00 11.88 0.00 14.05 0.00 14.73 0.00 11.94
6 0.00 12.09 0.00 14.06 0.00 14.76 0.00 12.12
8 0.00 12.41 0.00 14.07 0.00 14.77 0.00 12.31

10 0.00 12.70 0.00 14.08 0.00 14.80 0.00 12.45
12 0.00 12.87 0.00 14.05 0.00 14.80 0.00 12.51

Final DD: -1.08 Final DD: -0.05 Final DD: -0.07 Final DD: -0.76
Max. Vac: 0.00 Max. Vac: 0.00 Max. Vac: 0.00 Max. Vac: 0.00

Notes:
a - Observation well screen interval submerged during test.
b - Depth to water measured from fixture not top of casing.

VAC - Vacuum  (in.Hg)

DTW - Depth to Water (feet)

Final DD - Final observed drawdown at end of test (feet).

Max Vac - Maximum recorded vacuum during test (in.Hg).

MW-3a MW-4a MW-6a MW-7ab
Observation Wells

MW-7ab MW-10 MW-12

MW-5, MW-10, MW-11, & MW-12 Extraction 

Observation Wells
MW-3a MW-5a

MW-11 Extraction 
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Flow Rate Vacuum PID Ethyl-
Date Time SCFM in.Hg Readings Benzene Toluene benzene Xylenes GRO MTBE GRO Benzene GRO (lbs) Benzene (lbs)

MW-5 4/27/2009 9:10 --- --- --- --- --- --- --- --- --- --- ---
MW-5 4/27/2009 11:00 48.00 24.00 482 4.5 2.1 3.5 14 780 <0.50 0.592 0.0027 0.641 0.0029
MW-5 4/27/2009 16:55 48.00 24.00 261 5.0 1.9 1.4 3.8 410 <0.35 0.311 0.0030 1.710 0.0162
MW-5 4/27/2009 18:45 48.00 24.00 299 4.5 2.0 1.7 4.0 430 <0.30 0.326 0.0027 1.794 0.0146
MW-12 4/28/2009 6:00 --- --- --- --- --- --- --- --- --- --- ---
MW-12 4/28/2009 7:35 30.00 25.00 428 9.4 1.2 2.4 3.8 680 <0.70 0.322 0.0035 0.349 0.0038
MW-12 4/28/2009 13:35 38.00 25.00 328 5.8 1.0 3.5 6.6 690 <0.50 0.414 0.0027 2.175 0.0142
MW-12 4/28/2009 17:15 38.00 25.00 357 6.3 1.4 5.4 11 830 <0.56 0.498 0.0029 2.326 0.0137
MW-10 4/29/2009 6:00 --- --- --- --- --- --- --- --- --- --- ---
MW-10 4/29/2009 7:46 35.00 23.00 1084 14 12 11 36 1,900 <1.0 1.051 0.0060 1.138 0.0065
MW-10 4/29/2009 13:35 46.00 23.00 824 11 9.1 9.4 27 2,200 <1.0 1.599 0.0062 7.862 0.0306
MW-10 4/29/2009 17:30 46.00 23.00 843 9.1 7.6 8.4 23 2,300 <1.0 1.672 0.0051 8.497 0.0262
MW-11 4/30/2009 6:00 --- --- --- --- --- --- --- --- --- --- ---
MW-11 4/30/2009 7:07 46.00 24.00 1108 4.3 4.7 4.1 13 1,000 <0.50 0.727 0.0024 0.787 0.0026
MW-11 4/30/2009 13:01 46.00 24.00 527 4.2 6.1 5.4 18 1,000 <0.50 0.727 0.0024 3.573 0.0117
MW-11 4/30/2009 17:00 49.00 24.00 528 4.5 6.3 5.8 19 1,100 <0.50 0.852 0.0027 4.329 0.0138

MW-5, MW-10, 
MW-11, & MW-12 4/30/2009 18:00 --- --- --- --- --- --- --- --- --- --- ---

MW-5, MW-10, 
MW-11, & MW-12 4/30/2009 19:05 70.00 22.50 1189 14 9.6 10 30 3,300 <1.6 3.650 0.0121 3.953 0.0131

MW-5, MW-10, 
MW-11, & MW-12 5/1/2009 1:00 80.00 23.00 1426 13 11 11 32 3,700 <2.0 4.677 0.0128 22.994 0.0629

MW-5, MW-10, 
MW-11, & MW-12 5/1/2009 5:00 80.00 23.00 1833 14 13 13 37 4,500 <2.0 5.688 0.0138 28.912 0.0700

50 23.8 767.8 8.51 6.21 6.74 19.59 1742.14 --- 1.540 0.0054 91.0 0.3028

 
Total Gallons Removed: 14.68 0.0488

Sample calculations:
Removal rate calculation:

lbs/hour = ("x" ppm/1,000,000) * ("Q" ft^3/min)*("M.W." lb/lb-mol)*(60 min/hr)*(lb-mol/379.5 ft^3)

    where: "x" is influent concentration  in ppmv

"Q" is the average flow rate in ft^3/min

"M.W." is the molecular weight in lb/lb-mol  (100.2 for GRO, 78.1 for benzene)

gallons removed = lbs / density (density for GRO is 6.2 lbs/gallon)

Notes:

SCFM - Standard cubic feet per minute. GRO - Total Petroleum Hydrocarbons - Gasoline Range Organics.
in.Hg - Inches of mercury. MTBE - Methyl-tert-butyl ether
ppmv - Parts per million by volume. --- - Not sampled and/or Not applicable

Removal Rate

Table 3.  Summary of DPE Vapor Data: Laboratory Analyses and Estimated Removal
Former BP Station #11109, 4280 Foothill Boulevard, Oakland, California

Influent Air Air (average) Influent Air Concentrations in ppmv Net removalExtraction Event

Totals and Averages for 2009 DPE Pilot Test

Sample (lbs/hr)

DPE Test Initiated on MW-5

DPE Test Initiated on MW-12

DPE Test Initiated on MW-10

DPE Test Initiated on MW-11

DPE Test Initiated on MW-5, MW-10, 
MW-11, & MW-12
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Extraction Collection Date Total
Event and Time Xylenes
MW-5 4/27/09, 11:05 22,000 710 430 380 2,000 74 <10 <10 280 <10
MW-5 4/27/09, 17:00 4,900 110 61 53 380 10 <2.5 <2.5 200 <2.5
MW-5 4/27/09, 18:30 3,600 81 44 42 250 5.8 <2.5 <2.5 200 <2.5

MW-12 4/28/09, 7:30 6,400 610 41 100 340 <10 <10 <10 <200 <10
MW-12 4/28/09, 13:30 4,500 72 12 76 210 <2.5 <2.5 <2.5 100 <2.5
MW-12 4/28/09, 17:40 4,900 62 13 84 260 <5.0 <5.0 <5.0 100 <5.0
MW-10 4/29/09, 7:50 19,000 1,000 780 620 2,700 <10 <10 <10 <200 <10
MW-10 4/29/09, 13:30 20,000 260 210 180 830 <10 <10 <10 <200 <10
MW-10 4/29/09, 17:35 15,000 160 140 130 620 <10 <10 <10 <200 <10
MW-11 4/30/09, 7:05 4,500 58 61 55 290 7.2 <2.0 <2.0 110 <2.0
MW-11 4/30/09, 13:03 3,900 46 75 69 350 2.2 <2.0 <2.0 140 <2.0
MW-11 4/30/09, 17:05 3,700 45 70 61 320 <2.0 <2.0 <2.0 140 <2.0

MW-5, MW-10,      
MW-11, & MW-12

4/30/09, 19:15
19,000 300 320 430 1,500 <10 <10 <10 <200 <10

MW-5, MW-10,      
MW-11, & MW-12

5/01/09, 01:05
46,000 120 140 190 750 <10 <10 <10 <200 <10

MW-5, MW-10,      
MW-11, & MW-12

5/01/09, 05:05
25,000 140 170 230 920 <10 <10 <10 <200 <10

Notes:

GRO - Total Petroleum Hydrocarbons - Gasoline Range Organics. ETBE - Ethyl ter-butyl ether

MTBE - Methyl-tert-butyl ether TBA - Tert-Butyl alcohol

DIPE - Di-isopropyl ether TAME - Tert-Amyl methyl ether

DIPE ETBE TBA TAME

 Table 4.  Summary of DPE Ground-Water Laboratory Analytical Data
Former BP Service Station #11109, 4280 Foothill Boulevard, Oakland, California

Laboratory Analytical Results (µg/l)

GRO Benzene Toluene Ethylbenzene MTBE
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Influent
Concentration, µg/L Net Removal

Start Time Sample Time
Initial 

Totalizer
Final 

Totalizer
Gallons
Pumped GRO Benzene GRO Benzene

4/27/2009 MW-5 9:10 11:05 6,120 6,180 60 22,000 710 0.0110 lbs 0.00035469 lbs
4/27/2009 MW-5 11:05 17:00 6,180 6,230 50 4,900 110 0.0020 lbs 0.00004579 lbs
4/27/2009 MW-5 17:00 18:30 6,230 6,250 20 3,600 81 0.0006 lbs 0.00001349 lbs
4/28/2009 MW-12 6:00 7:30 6,250 6,320 70 6,400 610 0.0037 lbs 0.00035552 lbs
4/28/2009 MW-12 7:30 13:30 6,320 6,480 160 4,500 72 0.0060 lbs 0.00009592 lbs
4/28/2009 MW-12 13:30 17:40 6,480 6,580 100 4,900 62 0.0041 lbs 0.00005162 lbs
4/29/2009 MW-10 6:00 7:50 6,580 6,580 0 19,000 1,000 0.0000 lbs 0.00000000 lbs
4/29/2009 MW-10 7:50 13:30 6,580 6,710 130 20,000 260 0.0216 lbs 0.00028142 lbs
4/29/2009 MW-10 13:30 17:35 6,710 6,760 50 15,000 160 0.0062 lbs 0.00006661 lbs
4/30/2009 MW-11 6:00 7:05 6,760 6,790 30 4,500 58 0.0011 lbs 0.00001449 lbs
4/30/2009 MW-11 7:05 13:03 6,790 6,880 90 3,900 46 0.0029 lbs 0.00003447 lbs
4/30/2009 MW-11 13:03 17:05 6,880 6,950 70 3,700 45 0.0022 lbs 0.00002623 lbs

4/30/2009
MW-5, MW-10, MW-

11, & MW-12
18:00 19:15 6,950 6,950 0 19,000 300 0.0000 lbs 0.00000000 lbs

5/1/2009
MW-5, MW-10, MW-

11, & MW-12
19:15 1:05 6,950 7,400 450 46,000 120 0.1723 lbs 0.00044960 lbs

5/1/2009
MW-5, MW-10, MW-

11, & MW-12
1:05 5:05 7,400 7,580 180 25,000 140 0.0375 lbs 0.00020981 lbs

Totals 1,460 0.2713 lbs 0.002000 lbs
0.0438 gals 0.000323 gals

Sample calculations:

Removal rate calculation:
lbs removed = ("x" µg/L)*(gram/1,000,000 µg)*(lb/454 grams)*(3.78 L/gal)*(gallons pumped)
    where "x" is influent concentration

Gallons removal calculation (for GRO):
gallons removed = lbs * gallon/6.2 lbs (density for GRO is 6.2; density for MTBE is 6.2)

Notes:

µg/L - micrograms per liter
GRO - total petroleum hydrocarbons - gasoline range organics
MTBE - methyl tertiary butyl ether

Table 5.  DPE Ground-Water Extraction Data and Estimated Recovery
Former BP Service Station #11109, 4280 Foothill Boulevard, Oakland, California 

Period Estimated Volume ProcessedDate Sampled Extraction Event    
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