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1.0 INTRODUCTION

On behalf of the Atlantic Richfield Company, RM - a BP affiliated company, Broadbent &
Associates, Inc. (BAI) has prepared this Feasibility Study and Corrective Action Plan for Former BP
Service Station No. 11133, located at 2220 98" Avenue, Oakland, California (Site). This report was
prepared in response to the request within the January 16, 2009 directive letter from Alameda
County Environmental Health (ACEH). The directive letter specifically requested the preparation of
a Feasibility Study and Corrective Action Plan to evaluate 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 remediation technologies and the recommended alternative, Work Plan for
initiation of pilot scale remedial activities, and cleanup levels and goals.

The April 30, 2009 Addendum Soil and Ground-Water Investigation Work Plan was submitted to
the ACEH. The Work plan proposed for the installation of three soil borings along the south side
of Bancroft Avenue and collection of grab ground-water samples to further characterize the
potential migration of contaminants. A response from the ACEH has yet to be received.

20 BACKGROUND INFORMATION

The Property is currently a vacant lot located at the southeastern corner of 98" Avenue and
Bancroft Avenue in Oakland. The land use in the immediate vicinity of the Site is mixed
commercial and residential. The property consists of a flat lot covered with gravel, soil,
concrete, and low lying vegetation. A site vicinity map is provided in Drawing 1. BP acquired
the facility from Mobil Oil Corporation in 1989. In January 1994, BP transferred the property to
TOSCO Marketing Company (now known as ConocoPhilips) and has not operated the facility
since that time. TOSCO ceased gasoline retail operations at the Site in 1999.

In June 1987, Kaprealian Engineering, Inc. (Kaprealian) removed one 10,000-gallon, one 8,000-
gallon, and one 5,000-gallon single walled steel gasoline underground storage tanks (USTs) from
the southwestern portion of the Site. Soil samples (A1, A2, B1, B2, and C1) were collected from
the base of the tank cavity at depths of approximately 13.5 to 14 feet below ground surface (bgs).
A summary of analytical results from this investigation are provided in Appendix B.

In May 1988, three ground-water monitoring wells (MW-1, MW-2, and MW-3) were installed
on-site. Well locations, boring and well construction logs, and soil and ground-water analytical
data from the installation activities are provided in Appendices B and C.

In January 1990, Alton Geosciences (Alton) oversaw the advancement of eight soil borings to
various depths ranging between 16 and 35 feet bgs and the installation of eight temporary wells
(TW-1 through TW-8) at the Site. Temporary wells TW-2 and TW-3 were installed off-site.
The respective temporary wells were installed as part of a Supplemental Site Investigation to
conduct a qualitative ground water survey. Soil samples were not collected for laboratory
analysis from the well borings. Well locations and laboratory analytical data from this
investigation are provided in Appendix B.

In May and June 1990, Alton oversaw the advancement of five soil borings and the installation
of four ground-water monitoring wells (AW-1 through AW-4) and one recovery well (RW-1).
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Wells AW-1 and RW-1 were installed on-site and the remaining wells were installed off-site.
Boring and well construction logs, well locations and laboratory analytical data are provided in
Appendices B and C. In July 1990, pump test and slug test activities were conducted at the Site,
during which, approximately 100 gallons of product/water was pumped from recovery well RW-
1 to control the migration of free product at the Site and appropriately disposed off-site.

In February and March 1991, as part of a Phase I11-Supplemental Site Investigation Study, Alton
oversaw the advancement of four soil borings (SBA-5 through SBA-8) which were converted
into four ground-water monitoring wells (AW-5 through AW-8). Wells AW-5 and AW-6 were
installed on-site while wells AW-7 and AW-8 were installed off-site. Boring and well
construction logs and analytical data relating to this study are provided in Appendices B and C.

In March 1992, RESNA oversaw the advancement of three soil borings B-9 through B-11 in
which three vapor extraction wells VW-1 through VW-3 were installed, respectively. A total of
five soil samples were collected during the well installations. Ground-water samples were not
collected from VW-1 through VW-3. Soil analytical data and boring logs from the well
installation activities are provided in Appendices B and C.

In April 1992, a vapor extraction test (VET) was conducted on-site using vapor extraction wells
VW-1 through VW-3 to evaluate the feasibility of using vapor extraction as a remedial
alternative at the Site. Based on the estimated effective radius of influence calculated from the
VET, soil vapor extraction was identified as a feasible remedial option for the Site. Soil vapor
analytical data is provided in Appendix B. Also in April 1992, RESNA installed a GRS passive
floating product removal system in RW-1 and initiated a program to manually remove the
product collected by the system on a monthly basis.

In 1994, a SVE and ground-water treatment system was installed on-site and began operating in
November 1994. The SVE and treatment system was initially connected to eight vapor
extraction wells (VW-1 through VW-3 and VEW-4 through VEW-8) and recovery well RW-1.
Vapor extraction wells VEW-4 through VEW-8 were installed in 1994 as part of the remediation
system installed on-site. However, the drilling and installation activities associated with VEW-4
through VEW-8 are not on file and it is not known if soil or ground-water samples were
collected from the respective borings. Vapor extraction well VEW-9 was installed and
connected to the SVE and treatment system in April 1996. Analytical data associated with vapor
well VWE-9 is provided in Appendices B.

Based upon available records, the SVE and ground-water treatment systems each operated
intermittently until December 1998. Based on available operational data for the SVE system, as
of December 27, 1995, a total of approximately 13,495.8 pounds of hydrocarbons had been
removed from soils by the system. Based on available operational data for the ground-water
treatment system, as of December 14, 1998, a total of approximately 344.4 pounds of
hydrocarbons had been removed from on-site ground-water by the system and a total of
approximately 166,358 gallons were removed. System analytical and operational data are
provided in Appendix B.

In 1994, EMCON collected supplemental soil boring samples at the Site. However, a report
documenting the investigation results could not be found on file.
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In December 1996, Alisto drilled soil boring AW-9 to further delineate the extent of petroleum
hydrocarbon contamination off-site. Soil boring AW-9 was converted to monitoring well AW-9.
Soil samples were collected during soil boring installation activities. Well AW-9 was
subsequently included in the ongoing ground-water monitoring program. Analytical data and
boring and well construction logs from this installation are provided in Appendices B and C.

In October 1998, Gettler-Ryan, Inc. (GR) oversaw the removal of two 10,000-gallon and one
12,000-gallon USTs and associated product piping. No holes or cracks were observed in the
tanks following removal. After the removal of the USTs and product piping, four tank-pit
sidewall soil samples (SW-1 through SW-4) from approximately 12.0 feet bgs, two tank-pit
ground-water samples (Water-1 and Water-2), and eight product piping soil samples (P1 through
P8) from approximately 3.5 feet bgs were collected and analyzed. Approximately 655.40 tons of
soil was excavated and removed from the Site during UST and product piping removal activities.
Sampling locations and analytical data from this investigation are provided in Appendices B and
C.

In May 2000, Newfields, Inc. (Newfields) performed a risk-based corrective action (RBCA)
evaluation for the Site using Oakland and ASTM RBCA processes. The residual gasoline and
diesel constituent concentrations in on-site soils and ground water were initially compared to
concentrations presented in the Oakland RBCA Tier 1 and Tier 2 look-up tables, whose values
are based on conservative, generic exposure and modeling parameters, resulting in conservative
risk-based screening levels. Where Site conditions exceeded Oakland RBCA Tier 1 and Tier 2
levels, those conditions were further assessed under the Oakland RBCA Tier 3 analysis. The
Tier 3 analysis replaces some of the conservative, generic assumptions of Tiers 1 and 2 with data
that is representative of actual Site conditions, thereby providing a more accurate representation
of existing and potential future risks. Accordingly, the results of the Oakland RBCA Tier 3
evaluation indicated that the residual levels of petroleum hydrocarbons in on-site soils and
ground water were below City of Oakland and US EPA acceptable cancer risks and non-cancer
risk levels. It was thereby concluded that on-site soil and ground-water conditions should not
pose a risk to current and future on-site workers or off-site residents.

In December 2000, Newfields submitted a revised RBCA evaluation for the Site to ACEH
incorporating agency feedback and further detailing previously provided information. However,
the conclusions remained the same as in the May 2000 RBCA for the Site.

In compliance with regulatory requests and feedback on the December 2000 Newfields RBCA
evaluation, a supplemental investigation was conducted in October 2001 by Cambria to assess
inhalation potential exposure risks from residual subsurface hydrocarbon concentrations
particularly to off-site residents. As part of the supplemental investigation, six soil borings (B-1
through B-6) were drilled in the eastern and southeastern property boundaries and soil, soil
vapor, and ground-water samples were collected from the respective borings and analyzed. Two
soil samples each were collected from borings B-1, B-2, B-3, B-5, and B-6, and four soil
samples, including a duplicate, was collected from B-4 at depths ranging between 4.5 to 19.5 feet
bgs. Three soil vapor samples were collected from each boring B-1 through B-6 at five foot
depth intervals between five and 15 feet bgs. One ground-water sample was collected from each
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boring B-1 through B-6. Sample locations, analytical data, and boring logs, from this
investigation are provided in Appendices B and C.

In May 2002, Montgomery Watson Harza (MWH) performed a revised RBCA evaluation for the
Site using Oakland and ASTM Tier 1 through Tier 3 RBCA values. The purpose of the report
was to evaluate whether petroleum hydrocarbon constituents detected in soil, soil vapor, and
ground water at the Site presented a potential health risk to current and future on-site workers,
and off-site residents. This revised RBCA evaluation primarily incorporated the October 2001
supplemental investigation soil, soil vapor, and ground-water analytical results to adequately
evaluate potential exposure risks to the residential properties adjacent to the Site. The risks to
off-site residents were addressed by the soil vapor data collected adjacent to the off-site
residential structures, as soil vapor data is considered more representative of potential off-site
residential exposures than soil or ground-water data. The results of the respective RBCA
evaluation indicated that the theoretical upper-bound incremental lifetime cancer risks and non-
cancer hazard indices associated with levels of Total Petroleum Hydrocarbons (TPH), benzene,
toluene, ethylbenzene, and total xylenes (BTEX), and methyl tert-butyl ether (MTBE) in on-site
soils and ground water were below acceptable levels. Accordingly, it was concluded that no
further action was necessary for the protection of human health at the Site.

In October 2004, URS conducted a one-mile radius well survey for the Site. A review of the
State of California Department of Water Resources (DWR) files and Environmental Data
Resources, Inc. (EDR) files identified 11 domestic wells, seven irrigation wells, and one
industrial well located within a one-mile radius of the Site. Fifteen well logs provided by DWR
did not include addresses and therefore, those well locations could not be determined. Nine of
the identified domestic wells and four irrigation wells were located approximately 0.75 miles
down-gradient from the Site. However, no wells were identified within a 2,000 foot radius of the
Site. Two former leaking UST sites with closed regulatory status were identified within 2,000
feet of the Site, but available records did not indicate the presence of monitoring wells in
association with the two sites. According to the San Francisco Regional Water Quality Control
Board “East Bay Plain Groundwater Basin Beneficial Use Evaluation Report™, Figures 16 and
17, June 1999, there is one irrigation and one industrial shallow well (less than 100 feet bgs), and
one deep irrigation well (greater than 100 feet bgs) located within 0.5 miles of the Site. Based on
the sensitive receptor and well survey results, URS concluded that no sensitive receptors
including wells were identified within a distance of the Site where the hydrocarbon impacted soil
and ground water from the Site could likely pose a threat.

In October 2004, URS conducted an underground utility survey to identify potential migration
pathways and conduits in order to assess the probability of petroleum hydrocarbon plume
migration. The underground utilities identified during this survey included sanitary sewer lines,
storm drains, East Bay Municipal Utility District (EBMUD) water lines, Pacific Gas and Electric
(PG&E) lines, and trench lines associated with the former onsite remediation system.
Underground utilities of potential concern identified where trenching extending to approximate
depths of less than 4-5 feet bgs associated with the former on-site remediation system and
sanitary sewer lines running directly beneath the south to southwestern portion and north to
northwestern portion of the Site at approximate depths of 4 to 4.5 feet bgs. All other identified
underground utilities were off-site and the underground utilities down-gradient of the Site do not
extend beyond a maximum depth of approximately 6.5 feet bgs. Historically, the depth to
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ground water beneath the Site and in the immediate vicinity has ranged from 6.77 to 28.51 feet
bgs (between April 1991 and July 2004) and has recently ranged from approximately 7.85 to
22.11 feet bgs (between July 2000 and present), fluctuating seasonally. Accordingly, since the
maximum approximate depths of the identified on-site and off-site underground utilities are
above the typical average and occasional historic highs of the depth to groundwater at the Site
and the immediate vicinity, the identified underground utilities are unlikely to act as significant
preferential conduits for dissolved hydrocarbon migration. Additionally, since no wells were
identified within 2,000 feet of the Site, the potential for off-site wells acting as preferential
conduits for dissolved hydrocarbon plume migration was not of concern.

In July and September 2005, URS conducted a soil and water investigation in order to further
delineate the contaminant plume and perform a preferential pathway evaluation. Plume
delineation included advancing two soil boring pairs (SB-1 and SB-2), which included one soil
boring and one Hydropunch® boring at each location. The boring pair SB-1 was advanced to
assess the extent of dissolved or free-phase hydrocarbons and evaluate the potential for off-site
contaminant migration to the southeast, in front of the neighboring residence. The boring pair
SB-2 was advanced to assess the extent of dissolved hydrocarbons cross-gradient of wells AW-5
and AW-6. The preferential pathway evaluation included the advancement of two soil borings
(SB-3 and SB-4) along the sanitary sewer line running beneath the north and northwestern
section of the Site at approximately 6.5 to 7 feet bgs to assess the potential of the sanitary sewer
line acting as a preferential pathway for contaminant migration. In addition, the three existing
down-gradient vapor extraction wells (VEW-4, VEW-5, and VEW-8), which are located in the
vicinity of the sanitary sewer line on the Site, were sampled. A ground-water sample could not
be collected from well VEW-5 due to dry conditions. A total of 22 soil samples and two ground-
water samples were collected from borings SB-1 through SB-4. Results of the investigation
indicated LPAPL was not migrating to the east/southeast and northeast beneath the neighboring
residences and the sanitary sewer did not appear to be acting as a preferential pathway even
during seasons of high ground water. Boring locations, analytical data, a geologic cross-section
and boring logs from this investigation are provided in Appendices B, C, and D.

On July 8, 2005, URS submitted the Nitrate/Sulfate Feasibility Study Work Plan. The Work
Plan was not approved by the ACEH until December 20, 2007. For various reasons documented
in past transmittals to the ACEH, nitrate/sulfate addition work activities were never initiated.

Free product has been observed on-site in wells MW-1 and RW-1. Approximately 0.70 gallons
of free product has been removed from well MW-1 and free product has not been observed in
MW:-1 since 1999. Approximately 161.29 gallons of free product has been removed from well
RW-1 and free product has not been observed in RW-1 since 2001. Historic free product
removal data are provided in Appendix B.

To date, a total of 23 ground-water monitoring and extraction wells have been installed at the
Site and in the Site vicinity. These include 13 ground-water monitoring wells, seven of which
are on-site (MW-1, MW-2, MW-3, AW-1, AW-5, AW-6, and RW-1) and six off-site (AW-2,
AW-3, AW-4, AW-7, AW-8, and AW-9). Well RW-1 was installed as a dual extraction and
monitoring well. There are eight on-site vapor extraction wells (VW-1 through VW-3 and
VEW-4 through VEW-8) and one off-site extraction well (VEW-9). A quarterly ground-water
monitoring program was initiated in April 1991 and is ongoing with a modified sampling



Broadbent & Associates, Inc. Feasibility Study with Corrective Action Plan Report
Chico, California Former BP Station #11133
15 May 2009
Page 6 of 25

schedule. Since the first quarter of 2001, the monitoring program at the Site began operating on
a semi-annual basis. Monitoring of off-site wells AW-7, AW-8 and AW-9 was discontinued in
1998. Monitoring of on-site well MW-2 and off-site well AW-3 was discontinued in 2000.
Currently, wells MW-1, MW-3, AW-1, AW-2, AW-4, AW-5, AW-6, and RW-1 are monitored
semi-annually (first and third quarters). Historic free product removal and ground-water
analytical data are provided in Appendix B and Tables 1-4.

3.0 SITE GEOLOGY AND HYDROGEOLOGY

According to the East Bay Plain Groundwater Basin Beneficial Use Evaluation Report
(California Regional Water Quality Control Board — San Francisco Bay Region/SFRWQCB,
June 1999), the Site is located within the Oakland Sub-Area of the East Bay Plain of the San
Francisco Basin. The Oakland Sub-Area contains a sequence of alluvial fans. The alluvial fill
thickness ranges from 300 to 700 feet deep. There are no well-defined aquitards such as
estuarine muds. The largest and deepest wells in this sub-area historically pumped one to two
million gallons per day at depths greater than 200 feet. Overall, sustainable yields are low due in
part to low recharge potential. The 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 Site is approximately two miles east of the San Leandro Bay, which is a small portion of the
San Francisco Bay. The nearest surface water drainage is Arroyo Viejo, located approximately
one mile north of the Site. Another creek, San Leandro Creek is located approximately 1 ¥4
miles south of the Site. Both creeks originate in the East Bay Hills and drain directly into San
Leandro Bay.

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

The Site elevation is approximately 40 feet above mean sea level, where regional topography
slopes to the west (USGS Topographic Map, Oakland East Quadrangle — 7.5 Minute Series).
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The topography of the surrounding area is characterized by valleys and gentle slopes. The
regional surface and ground-water flow is generally to the southwest, towards San Francisco
Bay. The historical ground-water flow direction at the Site has been highly variable. However,
the flow direction over the past one and a half years has been predominantly west to west-
southwest (Table 3). The hydraulic gradient has ranged between 0.006 to 0.01 feet per foot since
2006 (Table 3). Depth-to-water measurements have ranged from 7.85 to 21.07 feet bgs (Table
1).

The Site is typically underlain by clay, silty clay, and clayey silt to depths of approximately 18 to
20 feet bgs. Geologic cross sections (Appendix C) show a silty sand lens at approximately three
to four feet bgs and several silty sand and silty gravel lenses from approximately 13 to 17 feet
bgs. Sandy clays, sandy silts, and silty sands are encountered at depths of approximately 19 to
40 feet bgs beneath the Site. The silty to clayey sand lens tapers to the south and is not
encountered in well AW-4, which consists of silty clays to 35 feet bgs. The lens of sandy clays,
sandy silts, and silty sands is underlain by silty clays, which extend to the total explored depth of
all borings. Boring logs and Historical geologic cross-sections are presented in Appendices C
and D.

Based on a rising head slug test conducted at the Site in July 1990, the transmissivity, hydraulic
conductivity, and linear velocity of the aquifer material at the Site were calculated to be 9.0
feet’/day, 0.6 feet/day (2.1 x 10 centimeters/second), and 6.0 x 10°° feet/day, respectively.
These values were reported to be representative of low permeability soil encountered at the Site
and are within accepted values for clayey to silty sand. The results of an aquifer pump test
conducted at the Site in April 1991, on recovery well RW-1 with nine observation wells located
between 35 and 135 feet from the pumping well reported storativity and transmissivity values of
0.3493 and 0.1491 feet’’minute, respectively. Assuming an aquifer thickness of 25 feet (based
on screen interval for recovery well RW-1), the hydraulic conductivity was calculated to be
8.588 feet/day (3.029 x 10" centimeters/second). This hydraulic conductivity value corresponds
to typical published values for silty sands (Fetter, 1988).

4.0 RISK ASSESSMENT
4.1  Site Conceptual Exposure Model

The Property is currently a fenced, vacant lot located at the southeastern corner of 98" Avenue
and Bancroft Avenue in Oakland. The Site is not open to the public. Authorized environmental
professionals performing sampling or other relevant activities are allowed on-site. Review of
historical investigation data indicate that the majority of soil and ground-water contamination
associated with the Site is present at depths generally greater than eight feet beneath the Site and
to the southwest direction off-site beneath Bancroft Avenue. Public and general occupational
exposure to these secondary sources of contamination is believed to be remote and/or of short
duration.

4.2  Exposure Pathways

Potential exposure pathways associated with this Site include human inhalation, ingestion, and
absorption risks by environmental professionals. A remote but unknown potential exposure
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pathway might be human inhalation by tradesmen in the underground utility installation and
maintenance occupation. However, the soil concentrations present would seem unlikely to
present a viable exposure pathway of concern. In addition, the absence of buildings on-site
suggests that Site visitors would be congregating in open-air areas, greatly reducing the potential
for exposure to vapor migration. Soil and ground-water contamination also appears to be present
off-site to the southwest beneath Bancroft Avenue. Exposure pathways relating to current Site
conditions and property use do not appear to be an issue at this time.

4.3 Risk Assessment Status

As stated above in Section 2.0, RBCA evaluations have been completed at the site. Results of
the most recent evaluation (MWH, 2002) indicated that the theoretical upper-bound incremental
lifetime cancer risks and non-cancer hazard indices associated with levels of TPH, BTEX, and
MTBE in on-site soils and ground water were below acceptable levels. Accordingly, it was
concluded that no further action was necessary for the protection of human health at the Site

50 FEASIBILITY STUDY
5.1  Screening of Remediation Technologies

Several potential full-scale remediation technologies described within the Remediation Technologies
Screening Matrix and Reference Guide, 4™ Edition (Federal Remediation Technologies Roundtable,
2002) were evaluated to identify feasible remediation alternatives for the conditions and
contamination at the Site. The Federal Remediation Technologies Roundtable is a working group
including the Federal Environmental Protection Agency, Department of Defense, Department of
Energy, Department of the Air Force, Department of the Interior, Department of the Army,
Department of the Navy, and National Aeronautics and Space Administration. Of the approximately
60 remediation technologies described, 11 remediation technologies (and two methods of recovery
enhancement) were screened for viability in this section. 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 technologies assessed in this
initial screening are listed in the matrix below. Also presented is the media each technology would
address.

Summary of Remediation Technologies Evaluated

Media

Remediation Technology Soil Water

No Action

Excavation

Bioventing

Soil Vapor Extraction

Dual-Phase Extraction and Treatment

Chemical Oxidation

Enhanced Bioremediation

Air Sparging

In-Well Air Stripping

Bioslurping

Ground Water Extraction and Treatment

XX x| x| > [x[x|x

XXX XXX | X
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Monitored Natural Attenuation X
Recovery Enhancements
Thermal Treatment X X
Fracturing/Hydrofracturing X X

5.1.1 No Action

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

5.1.2 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:

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

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

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

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

At this time, minimal deeper soil impacts have been observed at the Site, potentially beyond the
reach of conventional excavating equipment. Excavation would not address the concentrations of
hydrocarbons in ground water at the Site. Excavation is therefore screened from consideration at
this time.

5.1.3 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 ground water. 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.
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5.1.4 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
ground water 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:

« 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.

o 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.

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

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

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

SVE has already been used on-site as a successful remedial method. Additionally, current and

historic hydrocarbon concentrations within the soils analyzed on-site have been minimal. Therefore,
SVE will not be retained for further consideration and evaluation.

5.1.5 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 ground water, 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 ground water. It removes contaminants from above and below the water
table. The system lowers the water table around the well, exposing more of the formation.
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Contaminants in the newly exposed vadose zone are then accessible to vapor extraction. Once above
ground, the extracted vapors or liquid-phase organics and ground water are separated and treated.

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

o Site geology and contaminant characteristics/distribution.

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

o DPE requires both water treatment and vapor treatment.

e 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 critical factor that limits the applicability and effectiveness of this process at the Site is the
presence of low permeability soils. Additionally, the SVE portion of the DPE technology has
already been utilized at the Site and would most likely not be necessary due to the fact that current
and historic hydrocarbon concentrations within the soils analyzed on-site have been minimal.
Therefore, DPE will not be retained for further consideration and evaluation.

5.1.6 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 ground water 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:

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

e 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 ground water flow rates are greater.

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

e 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.

o A surface treatment system, such as air stripping or carbon adsorption, may be required to
treat extracted ground water 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.



Broadbent & Associates, Inc. Feasibility Study with Corrective Action Plan Report
Chico, California Former BP Station #11133
15 May 2009
Page 12 of 25

5.1.7 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
ground water, 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 ground water 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 ground water.

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:

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

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

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

o 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.

o 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.

5.1.8 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
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(bubble) the contaminants up into the unsaturated zone where a vapor extraction system is usually
implemented in conjunction with air sparging to remove the generated vapor phase contamination.
This technology is designed to operated at high flow rates to maintain increased contact between
ground water and soil and strip more ground water by sparging. Oxygen added to contaminated
ground water 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:

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

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

e Airinjection wells must be designed for site-specific conditions.

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

The predominant clay layer from the surface to below ground water 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.

5.1.9 In-Well Air Stripping

With in-well air stripping technology air is injected into a vertical well that has been screened at two
depths. The lower screen is set in the saturated zone, and the upper screen is in the unsaturated
(vadose) zone. Pressurized air is injected into the well below the water table, aerating the water.
The aerated water rises in the well and flows out of the system at the upper screen. Contaminated
ground water is drawn into the system at the lower screen. The VOCs vaporize within the well at the
top of the water table, as the air bubbles out of the water. The vapors are drawn off by a soil vapor
extraction (SVE) system. The partially treated ground water is never brought to the surface; it is
forced into the unsaturated zone, and the process is repeated as water follows a hydraulic circulation
pattern or cell that allows continuous cycling of ground water. As ground water circulates through
the treatment system in situ, contaminant concentrations are gradually reduced. Modification to the
basic in-well stripping process may involve additives injected into the stripping well to enhance
biodegradation (e.g., nutrients, electron acceptors, etc.). The duration of in-well air stripping is
short- to long-term, depending upon contaminant concentrations, Henry’s law constants of the
contaminants, the radius of influence, and site hydrogeology.

Circulating wells provide a technique for subsurface remediation by creating a three-dimensional
circulation pattern of the ground water. Ground water is drawn into a well through one screened
section and is pumped through the well to a second screened section where it is reintroduced to the
aquifer. The flow direction through the well can be specified as either upward or downward to
accommaodate site-specific conditions. Because ground water is not pumped above ground, pumping
costs and permitting issues are reduced and eliminated, respectively. Also, the problems associated
with storage and discharge are removed. In addition to ground water treatment, circulating well
systems can provide simultaneous vadose zone treatment in the form of bioventing or soil vapor
extraction.
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Circulating well systems can provide treatment inside the well, in the aquifer, or a combination of
both. For effective in-well treatment, the contaminants must be adequately soluble and mobile so
they can be transported by the circulating ground water. Because circulating well systems provide a
wide range of treatment options, they provide some degree of flexibility to a remediation effort.

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

« Ingeneral, in-well air strippers are more effective at sites containing high concentrations of
dissolved contaminants with high Henry’s law constants.

« Fouling of the system may occur by infiltrating precipitation containing oxidized
constituents.

« Shallow aquifers may limit process effectiveness.

o Effective circulating well installations require a well-defined contaminant plume to prevent
the spreading or smearing of contamination. They should not be applied to sites containing
non-aqueous phase liquids to prevent the possibility of smearing the contaminants.

« Circulating wells are limited to sites with horizontal conductivities greater than 10™ cm/sec
and a ratio of horizontal to vertical conductivities between three and ten. A ratio of less than
three indicates short circulation times and a small radius of influence. If the ratio is greater
than ten, the circulation time may be unacceptably long.

« Circulating wells should not be utilized at sites that have lenses of low-conductivity deposits.

o Inwell stripping may not be efficient in sites with strong natural flow patterns.

The generally low permeability soils present at the Site is thought to limit the effectiveness of
circulating wells. Therefore, in-well air stripping will not be retained for further evaluation.

5.1.10 Bioslurping

Bioslurping is the adaptation and application of vacuum enhanced dewatering technologies to
remediate hydrocarbon-contaminated sites. Bioslurping utilizes elements of both, bioventing and
free-product recovery, to address two separate contaminant media. Bioslurping combines elements
of both technologies to simultaneously recover free product and bioremediate vadose zone soils.
Bioslurping can improve free-product recovery efficiency without extracting large quantities of
ground water. In bioslurping, vacuum-enhanced pumping allows light, non-aqueous phase liquids to
be lifted off the water table and release from the capillary fringe. This minimizes changes to the
water table elevation which minimizes the creation of a smear zone. Bioventing of vadose zone soils
is achieved by drawing air into the soil due to withdrawing soil gas via the recovery well. The
system is designed to minimize environmental discharge of ground water and soil gas. When free-
product removal activities are completed, the bioslurping system is easily converted to a
conventional bioventing system to complete the remediation. Operation and maintenance duration
for bioslurping varies from a few months to years, depending on specific site conditions.

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

o Bioslurping is less effective in tight (low-permeability) soils.

o Low soil moisture content may limit biodegradation and the effectiveness of bioventing
which tends to dry out soils.

e Low temperatures slow remediation.
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e Frequently, the off-gas from the bioslurper system requires treatment before discharge.
However, the treatment of off-gas may only be required shortly after the startup of the system
as fuel rates decrease.

o At some sites, bioslurper systems can extract large volumes of water that may need to be
treated prior to discharge depending upon the concentration of contaminants in the process
water.

e Since the fuel, water and air are removed from the subsurface in one stream, mixing of the
phases occurs. These mixtures may require special oil/water separators or treatment before
the process water can be discharged.

The critical factor that limits the applicability and effectiveness of this process at the Site is the
presence of low permeability soils. Furthermore, free product is not currently present at the Site.
Therefore, bioslurping alone will not be retained for further consideration and evaluation.

5.1.11 Ground-Water Extraction and Treatment

In Ground Water Extraction and Treatment (GWET), ground water 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 November 1994 through December 1998 removing
approximately 344.4 pounds of hydrocarbons from recovery well RW-1. GWET will not be retained
for further evaluation based on the fact that this technology has already been employeed a the Site
and the general poor cost-effectiveness when compared to other technologies.

5.1.12 Monitored Natural Attenuation

Monitored Natural Attenuation (MNA) is sometimes referred to as Intrinsic Remediation,
Bioattenuation, or Intrinsic Bioremediation. Natural subsurface 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:
o Less generation or transfer of remediation wastes;
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o Less intrusive as few surface structures are required;

e 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;

o Overall cost will likely be lower than active remediation.

Factors that may limit applicability and effectiveness include:

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

e MNA is not appropriate where imminent site risks are present;

o 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;

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

e Long-term monitoring and associated costs;

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

e 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

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

Based on the hydrocarbon concentration trends in ground water 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.

5.1.13 Hydrofracturing

Hydrofracturing is not a remediation treatment technology per se, but a method of enhancing
conductivity into a contaminated formation. Hydrofracturing is a pilot-scale technology in which
pressurized water is injected to increase the permeability of consolidated material or relatively
impermeable unconsolidated material. Fissures created in the process are filled with a porous
medium that can facilitate bioremediation and/or improve extraction efficiency. Fractures promote
more uniform delivery of treatment fluids and accelerated extraction of mobilized contaminants.
Typical applications are linked with soil vapor extraction, insitu bioremediation, and pump-and-treat
systems.

The fracturing process begins with the injection of water into a sealed borehole until the pressure of
the water exceeds the overburden pressure and a fracture is created. A slurry composed of a coarse-
grained sand and guar gum gel or a similar substitute is then injected as the fracture grows away
from the well. After pumping, the sand grains hold the fracture open while an enzyme additive
breaks down the viscous fluid. The thinned fluid is pumped from the fracture, forming a permeable
subsurface channel suitable for delivery or recovery of a vapor or liquid.
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The hydraulic fracturing process can be used in conjunction with soil vapor extraction technology to
enhance recovery. Hydraulically-induced fractures are used to deliver fluids, substrates, and
nutrients for insitu bioremediation applications. The technology has widespread use in the
petroleum and water-well construciton industries but is also an innovative method for use at
remediating hazardous waste sites.

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

e The technology should not be used in bedrock susceptible to seismic activity.

o Investigation of possible underground utilities, structures, or trapped free product is required.
o The potential exists to open new pathways leading to the unwanted spread of contaminants.
o Pockets of low permeability may still remain after using this technology.

e There is an inability to control the final location or size of the fractures that are created.

o Fractures are anticipated to collapse due to overburden pressure.

Additionally, a number of factors affect the estimated costs of creating hydraulic fractures at a site.
These factors include physical site conditions such as site accessibility and degree of soil
consolidation, degree of soil saturation, and geographical location which affects availability of
services and supplies. The first two factors also affect the effectiveness of hydraulic fracturing.
Based on minimal current and historic hydrocarbon concentrations within the soils on-site, this
technology does not appear to be appropriate to address the current ground-water contaminant
plume. Hydrofracturing is therefore screened from consideration at this time.

5.1.14 Thermal Treatment

Thermal treatment is not a remediation treatment technology per se, but a method of enhancing
volatility and or mobility of contaminants within a geologic formation. Thermal treatment is an
emerging full-scale technology that uses electrical resistance/electromagnetic/fiber optic/radio
frequency heating or hot-air/steam injection to increase the volatility of contaminants and facilitate
extraction. The process is typically linked with soil vapor extraction, in-situ bioremediation, and
pump-and-treat systems. Due to the presence of low permeability soils and the need to be coupled
with additional remediation technologies, which would greatly increase costs, thermal treatment is
screened from consideration at this time.

5.2  Alternatives Evaluation and Costs
Based on the initial technology screening above, the following technologies have been retained to
assemble the alternatives that will be evaluated:

o Alternative 1: No Action

o Alternative 2: Air Sparging

o Alternative 3: In-Situ Oxidation

e Alternative 4: Enhanced Bioremediation

o Alternative 5: Monitored Natural Attenuation

Using the Remediation Technologies Screening Matrix and Reference Guide, each of the alternatives
were evaluated against the following screening factors:
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o Relative Costs? Design, construction, and operation and maintenance (O&M) costs of
the core process that defines each technology, exclusive of mobilization, demobilization,
and pre- and post-treatment costs. Above average means a low degree of general costs
relative to other options. Average means an average degree of general costs relative to
other options. Below average means a high degree of general costs relative to the other
options.

o Capital Intensive? Is the technology capital-intensive, with significant costs for design
and construction? Above average means low degree of capital investment. Average
means average degree of capital investment. Below average means high degree of capital
investment.

e O&M Intensive? Is the technology O&M-intensive, with significant costs for labor,
operation, maintenance, and repair? Above average means low degree of O&M intensity.
Average means average degree of O&M intensity. Below average means high degree of
O&M intensity.

o System Reliability/Maintainability? The expected range of demonstrated reliability
and maintenance relative to other effective technologies. Above average means high
reliability and low maintenance. Average means average reliability and average
maintenance. Below average means low reliability and high maintenance.

e Time? Time required to clean up a “standard” site using the technology. Above average
means less than one year for in situ soils and less than three years for ground water.
Average means one to three years for in situ soils and three to ten years for ground water.
Below average means more than three years for in situ soil and more than ten years for
ground water.

The following table presents relative ratings per screening factor for the five alternatives retained
from the screening process above. The relative ratings are from the previously referenced
Remediation Technologies Screening Matrix and Reference Guide.

System
Relative Capital O&M Reliability /
Technology Cost  Intensive Intensive Maintainability Time
No Action Above  Below Above  Above Average Below
Average Average  Average Average
Air Sparging Above  Above Above  Above Average Above
Average Average  Average Average
In-Situ Chemical Oxidation Average Average Below Average Above
Average Average
Enhanced Bioremediation Above Average Below Average Unknown
Average Average
Monitored Natural Attenuation Above  Average Below Average Unknown

Average Average
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5.3 Recommended Remedial Alternative

Based on the Site conditions, remedial objectives, the limited petroleum hydrocarbon mass
remaining in soil and ground water and review of the remediation technologies screening
matrices, enhanced bioremediation appears to be the most cost effective and appropriate
remedial alternative for Station #11133. A detailed description of the proposed nitrate/sulfate
pilot scale work activities is provided below in Section 6.1.

6.0 CORRECTIVE ACTION PLAN
6.1 Nitrate/Sulfate Pilot Study Work Plan

As mentioned above in Section 2.0, URS submitted the July 8, 2005 Nitrate/Sulfate Feasibility
Study Work Plan. The Work Plan was approved by the ACEH in their December 20, 2007
Letter; however, for various reasons documented in past transmittals to the ACEH, nitrate/sulfate
addition work activities were not initiated.

In conjunction with BP/Atlantic Richfield Company’s Remediation and Engineering Technology
(RET) Group, BAI has developed this pilot scale work plan to determine if nitrate/sulfate
addition is a viable remedial alternative at the Site. It is important to note that this is a stand
alone work plan and not an addendum to the existing URS 2005 work plan.

6.1.1 Introduction

Enhancement of hydrocarbon biodegradation rates are typically facilitated by the addition of
oxygen, which acts as an electron acceptor. However in highly anaerobic ground-water
hydrocarbon plumes, the saturated environment has been oxygen starved for several years. As a
result, the total quantity of oxygen needed to overcome the excess subsurface oxygen demand to
effectively enhance the hydrocarbon biodegradation rates can be considerable. The addition of
other electron acceptors with less of an excess demand, such as nitrate and sulfate, to highly
anaerobic hydrocarbon plumes has been shown in several studies to enhance hydrocarbon
biodegradation rates (Anderson and Lovley, 2000; Cunningham et al. 2001; Cunningham et al.
2000; Reinhard et al., 1997).

Review of specific biodegradation monitoring parameters provided in Table 4 indicates
anaerobic conditions on the Site and within the plume which should be conducive to
nitrate/sulfate addition. This ascertation is based on the generally low DO concentrations
observed in a majority of the wells, depleted nitrate and sulfate concentrations, and the presence
of ferrous iron (Fe?*). Furthermore, the presence of methane, manganese, and carbon dioxide in
a majority of the wells suggests the occurrence of anaerobic biodegradation. The negative ORP
readings observed indicate reducing conditions and the relatively high total alkalinity
measurements suggest the presence of bioactivity.

Hydrogen sulfide gas generation can be a by-product of sulfate addition; however, hydrogen
sulfide is typically removed via reaction with iron contained in the soil. The work plan proposed
herein includes provisions for monitoring of hydrogen sulfide during the period of sulfate
addition to address this concern. To our knowledge, the generation of hydrogen sulfide gas has
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not become an issue for projects to date that have utilized sulfate addition to enhance
biodegradation of petroleum hydrocarbons, even when sulfate quantities significantly greater
than that which is proposed herein were employed.

The purpose of this pilot scale work plan is to determine the effectiveness of nitrate/sulfate
injections as a remedial approach to further enhance the natural biodegradation of petroleum
hydrocarbon constituents in ground water and, if applicable, provide a basis for implementation
of long-term nitrate/sulfate remedial activities at Station #11133.

6.1.2 Nitrate/Sulfate Demand Calculations

Using experience with sulfate addition at several other sites in the United States, BP/Atlantic
Richfield Company’s RET Group was instrumental in helping develop an approach for
nitrate/sulfate addition at Station #11133. The first step in determining an approach is the
calculation of nitrate/sulfate demand. The demand is calculated by either a mass flux or total
impact method. The mass flux calculation is based on an estimated flux of contaminant mass
(BTEX) through a cross-sectional area (hydrocarbon plume cross-sectional area) and the nitrate
or sulfate required to address it. This is the calculation method used to develop the URS July 8,
2005 Nitrate/Sulfate Feasibility Study Work Plan. A second option for calculating the nitrate or
sulfate demand is the total impact method. The total impact method is based on the total mass of
BTEX estimated in the contaminant plume. Consistent with the URS 2005 calculations, the
mass flux method is used herein to determine the nitrate/sulfate demand for this pilot scale work
plan.

The mass flux method requires an estimate of the mass flux of BTEX through the treatment
zone. The total ground-water volumetric flux through the treatment area, based on a hydraulic
conductivity of 8.6 ft/day, a hydraulic gradient of 0.01, and a cross sectional area of 400 ft*, was
calculated to be 257.3 gallons/day. This volumetric flux, along with a maximum total BTEX
concentration measured in well AW-1 on January 6, 2009 of 0.754 mg/L and a multiplication
factor of 3 to account for the absorbed phase hydrocarbons, results in a BTEX mass flux through
the treatment zone of 2203.3 mg/day.

Using a factor of 0.21 for mass BTEX degraded per mass of nitrate, the total mass of nitrate
required to degrade the 2203.3 mg/day mass flux of BTEX through the treatment zone is
approximately 10,492 mg nitrate/day. Likewise, using a factor of 0.22 for mass BTEX degraded
per mass of sulfate, the total mass of sulfate required to degrade the 2203.3 mg/day mass flux of
BTEX through the treatment zone is approximately 10,015 mg sulfate/day. Due to assumptions
made in the demand calculations as well as varying subsurface conditions, these mass flux values
should be considered estimates. Detailed nitrate and sulfate demand calculations including
information on the basis for calculation input parameters are provided in Tables 5 and 6,
respectively. Also presented in Tables 5 and 6 are calculations used to develop the proposed
nitrate/sulfate addition approach presented below.

6.1.3 Nitrate/Sulfate Solution Addition

It is proposed that nitrate and sulfate solution be added to proposed (i.e., yet to be installed)
injection well IW-1 located approximately eight feet to the northeast of well AW-1. Details
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regarding installation of proposed injection well IW-1 are included below in Section 6.2. The
location of injection well IW-1 was chosen due to its general upgradient location (over the last 5
monitoring events) relative to AW-1. Well AW-1 currently contains the highest concentrations
of petroleum hydrocarbons in ground water at the Site.

Calculations indicate that an injection event should include approximately 831 gallons of 50
mg/L nitrate solution and approximately 159 gallons of 250 mg/L sulfate solution into injection
well IW-1 every 15 days. It is proposed that six injection events be completed over a time period
of approximately 3 months. Calculations for solution injection are presented in Tables 1 and 2.

It is proposed that the nitrate solution be prepared using a fast release water soluble fertilizer
purchased at a local hardware store. In addition to nitrogen, the fertilizer will also include
phosphorus and potassium which should further stimulate the degradation of the BTEX
compounds. It is proposed that the sulfate solution be prepared using magnesium sulfate (Epson
Salt, MgSQ,-7H,0) which can be purchased at a drug store as a food grade product. RET has
used Epsom Salt for injection at other sulfate addition projects with no adverse effects.

In a recent email correspondence dated February 23, 2009, the San Francisco Bay Regional
Water Quality Control Board (SFRWQCB) stated that they do not issue permits for pilot scale
nitrate/sulfate addition work activities. However, they do require a detailed work plan (included
herein) that covers all the testing, monitoring, and reporting for the project is submitted to the
local oversight agency. A copy of this email correspondence is included in Attachment A.
Accordingly, it is our understanding that once the ACEH approves this work plan, nitrate/sulfate
addition pilot scale work activities can be initiated at Station #11133 without the need of a
permit.

Details regarding actual injection process are currently being explored. However, it is likely that
a stationary mixing tank will be utilized and injection will be performed using a pump and hose
system. The solution injection will be gravity fed or pressure injected® into the well.

6.1.4 Tracer Test

As part of the pilot scale nitrate/sulfate addition work activities, it is proposed that a tracer test be
performed. The tracer test will involve injection of a potassium bromide solution to help
evaluate if injection well (IW-1) is hydraulically connected with other wells at the Site and to
determine dilution effects in the aquifer. Accordingly, the first injection event in IW-1 will
include approximately 200 mg/L potassium bromide in solution applied to the ground water.
Wells AW-1, VEW-4, and RW-1 will be analyzed for bromide monthly to determine aquifer
hydraulic connectivity and aquifer dilution factor(s). See below for additional details regarding
frequency and analysis of bromide samples.

Lif pressure injection is required, it is anticipated that injections will be performed at approximately 10 pounds per square inch
(psi). Injection pressure could vary depending on actual conditions in the injection well.
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6.1.5 Ground-Water Monitoring/Sampling Plan

In addition to the current semi-annual (1% and 3" quarter) ground-water monitoring/sampling
plan, monthly ground-water monitoring/sampling events will be completed during and after
nitrate/sulfate addition events to help determine the viability of nitrate/sulfate addition as a
remedial alternative at the Site. As stated above, six nitrate/sulfate addition events are proposed
over a period of three months with approximately 15 days between each event. Three monthly
ground-water monitoring/sampling events are proposed during the addition period with the first
event being completed approximately one week after the second addition event. The second
monthly ground-water monitoring/sampling event will be completed approximately one week
after the fourth addition event and the last monthly ground-water monitoring/sampling event will
be completed approximately one week after the six and last addition event.

The attached Table 7 summarizes proposed monthly ground-water monitoring/sampling plan
including the sampling of biodegradation indicator parameters. It is also proposed that wells
AW-3 and AW-8, located to the northeast and general upgradient direction, be included in the
analysis of biodegradation indicator parameters in future semi-annual ground-water
monitoring/sampling events. Data from these two wells should provide a comparison of
biodegradation parameter concentrations outside the plume relative to concentrations within the
plume. As wells AW-3 and AW-8 have not been sampled since March 2005, the first sampling
event will also include analysis for GRO, BTXE, TAME, TBA, DIPE, EDB, 1,2-DCA, Ethanol,
ETBE, and MTBE to confirm that the wells are still located outside the petroleum hydrocarbon
plume.

6.2 Injection Well Installation

It is proposed that one boring be installed on-site a short distance (approximately eight feet) to
the northeast of well AW-1 using a hollow stem auger drilling technique and be completed as
injection well IW-1. The location of the proposed well is depicted in Drawing 3. This well will
be needed in order to properly facilitate the nitrate/sulfate addition pilot study. Depth to static
ground water is expected to be between 12 and 26 feet bgs. The proposed well design calls for a
total well depth of 40 feet, with 30 feet of well screen from total depth to 10 feet bgs. Well IW-1
will be constructed using six-inch diameter schedule 40 PVC well casing. The well will use
factory slotted well screen (0.02 inch slots) with flush threaded water tight connections. The
casing will be surrounded by silica sand compatible with 0.02 inch slots in the annular space
from total depth to three feet above top of screen. A sanitary seal will be installed consisting of
approximately three feet of bentonite well-seal overlain by neat cement grout to the surface. The
well head will be completed with a lockable water-tight plug and traffic rated monitor well vault.

Appropriate changes, if necessary, will be made to the total well depth and screen interval based
on conditions encountered in the borehole during drilling activities.

Upon completion of well construction, the well will be developed by surging/bailing or pumping
water until relatively silt free water is removed from the well. Ground water will be removed
until water quality parameters have stabilized. After development, the well will be left to
hydraulically equilibrate prior to water level measurement and sampling. When equilibrated,
depth to water and presence of free-phase product will be measured in the well.
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Injection well IW-1 will be sampled before commencement of nitrate/sulfate addition activities
to provide a base line for hydrocarbon and biodegradation indicator parameter concentrations.
Prior to water sample collection, a minimum of three casing volumes of water will be purged
from the wells. Purge water will be transported and disposed at an approved Atlantic Richfield
Company disposal facility. Ground-water samples will be collected with factory decontaminated
disposable bailers and placed in laboratory prepared containers. Samples will be labeled and
chilled prior to transport under chain-of-custody protocol to a California State-certified analytical
laboratory and analyzed for the following:

e GRO and BTEX via EPA Method 8260B; and
e Fuel additives MTBE, TBA, ETBE, TAME, DIPE, 1,2-DCA, EDB, and ethanol via
EPA Method 8260B.

A California-licensed Professional Land Surveyor will be scheduled to survey the well head and
other relevant structures and land features. All elevations will be surveyed with respect to mean
sea level. The survey information will be used to generate an accurate site map and ground
water gradient map. Well survey information will be uploaded to GeoTracker.

6.3  Cleanup Levels and Goals

It is proposed that the Environmental Screening Levels (ESLs) prepared by the San Francisco
Bay Regional Water Quality Control Board (SFRWQCB) be utilized as targeted cleanup levels
for the Site. The following table depicts concentrations of the constituents of concern (COCs)
along with their respective ESLs.

Soil Ground Water
CcoC Concentration (a) ESL (b) Concentration (c) ESL (b)
mg/kg mg/kg Mg/l Mg/l
GRO 420 400 5,000 500
Benzene 23 0.18 670 46
Toluene 42 9.3 54 130
Ethylbenzene 4.5 32 84 290
Total Xylenes 30 11 110 100
Notes:
(@) Soil concentrations based on highest observed values from tank excavation activities in June 1987.
(b) Applicable ESLs are from Table D, Deep Soils where ground water is not a current or potential drinking water
source. Soil ESLs are for residential land use.
(c) Ground-water concentrations based on highest observed values from First Quarter 2009 sampling event.
mg/kg = milligrams per kilogram
pg/L = micrograms per liter
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It should be noted that the soil concentrations utilized for the above table were collected in 1987,
prior to the operation of the SVE remediation system on-site. These concentrations have likely
decreased to levels below the ESLs following SVE activities conducted within the source area
(former UST complex). Concentrations of tert-Butyl alcohol (TBA) and Methyl tert-butyl ether
(MTBE) in ground water are currently below the ESLs of 18,000 pg/L and 1,800 pg/L,
respectively. An ESL is not currently available for tert-Amyl methyl ether (TAME), which has
been observed at low concentrations within ground-water samples collected at the Site.

6.4  Closure Requirements

After completion of ground-water remediation (i.e. affected ground water is found to be
consistently below the ESL goals or concentrations of dissolved constituents have stabilized at
asymptotic levels), ground-water monitoring and sampling will be conducted for one year in
order to insure the success of remedial efforts at the Site. Following the one year of monitoring
and sampling, assuming concentrations observed at the Site remain consistent, the Site should be
evaluated for case closure.

7.0 CLOSURE

The findings presented in this document are based upon: observations of field personnel from
previous consultants, the points investigated, and results of analytical tests performed by various
laboratories. Our services were performed in accordance with the generally accepted standard of
practice at the time this document was written. No other warranty, expressed or implied was
made. This report has been prepared for the exclusive use of BP. It is possible that variations in
soil or ground-water conditions could exist beyond points explored in this investigation. Also
changes in site conditions could occur in the future due to variations in rainfall, temperature,
regional water usage, or other factors.
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Table 1. Summary of Ground-Water Monitoring Data: Relative Water Elevations and Laboratory Analyses

Station #11133, 2220 98th Ave., Oakland, CA

TOC Depth to Product Water Level Concentrations in (ng/L)
Well and Elevation Water Thickness Elevation GRO/ Ethyl- Total DO
Sample Date P/NP (feet msl) (feet bgs) (feet) (feet msl) TPHg | Benzene Toluene | Benzene Xylenes MTBE (mg/L)| Lab pH Comments
AW-1

4/5/1991 - 38.11 25.44 - 12.67 4,100 1,500 69 100 83 - -- SUP -

4/1/1992 - 38.11 23.22 - 14.89 - - -- -- - - -- -- --

4/2/1992 = 38.11 -- - - 11,000 | 1,800 210 210 490 - -- APP -

7/6/1992 - 38.11 24.89 - 13.22 6,500 4,000 40 290 530 - -- ANA --

10/7/1992 - 38.11 -- - - 2,900 1,200 25 37 210 - -- ANA - e
10/7/1992 - 38.11 26.55 - 11.56 4,700 1,500 41 47 300 - - ANA -

1/14/1993 - 38.11 -- - - 4,100 1,700 28 130 230 - -- PACE - m, e
1/14/1993 - 38.11 23.73 - 14.38 2,800 830 31 140 240 - -- PACE -- m
4/22/1993 - 38.11 -- - - 39,000 | 14,000 530 1,800 6,100 987 -- PACE - c,m
7/15/1993 - 38.11 22.50 - 15.61 6,200 2,200 28 210 540 838 - PACE -- c,m
10/21/1993 - 38.11 24.32 - 13.79 2,400 820 13 55 120 832 -- PACE - c,m
1/27/1994 - 38.11 23.72 - 14.39 3,500 1,400 26 130 220 650 -- PACE -- c,n
4/21/1994 - 38.11 22.48 - 15.63 40,000 | 12,000 | 1,900 1,600 5,000 1,119 1.4 PACE - m
9/9/1994 - 38.11 - - - 3,900 1,900 55 190 240 - - PACE -- e
9/9/1994 - 38.11 23.04 - 15.07 3,500 1,600 5 200 250 - 21 PACE - m
12/21/1994 - 38.11 21.70 - 16.41 7,600 3,100 36 370 320 855 1.6 PACE -- m
1/30/1995 - 38.11 17.71 - 20.40 35,000 | 23,000 650 3,200 4,100 - 1.7 ATI -

4/10/1995 - 38.11 20.04 - 18.07 60,000 | 18,000 2,000 4,300 | 11,000 - 7.9 ATI -

4/10/1995 - 38.11 -- - - 56,000 | 17,000 = 2,000 3,900 | 10,000 - -- ATI - e
6/29/1995 - 38.11 -- - - 86,000 | 12,000 | 8,400 4,800 18,000 - -- ATI -- e
6/29/1995 - 38.11 20.60 - 17.51 72,000 | 10,000 | 7,300 4,200 15,000 - 6.2 ATI -

9/18/1995 - 38.11 21.87 - 16.24 - - - - - - - - -

9/19/1995 - 38.11 -- - - 65,000 | 12,000 @ 3,100 4,400 | 14,000 1,000 8.5 ATI -

12/7/1995 - 38.11 22.06 - 16.05 25,000 | 8,700 <50 2,500 1,300 1,100 2.9 ATI -

3/28/1996 - 38.11 16.91 - 21.20 24,000 | 11,000 | <100 3,200 3,390 <1000 6.6 SPL -

6/20/1996 - 38.11 20.82 - 17.29 38,000 | 6,900 1,100 3,200 7,300 <100 6.4 SPL --
10/11/1996 - 38.11 23.20 - 14.91 33,000 | 8,500 69 3,300 4,230 580 6.3 SPL -

1/2/1997 - 38.11 20.41 - 17.70 32,000 | 8,000 <50 3,100 2,300 700 6.7 SPL -

4/14/1997 - 38.11 21.61 - 16.50 - - -- -- - - -- -- --

4/15/1997 - 38.11 -- - - 31,000 | 5,000 160 2,400 4,540 340 54 SPL --

712/1997 - 38.11 21.17 - 16.94 26,000 | 5,800 <100 2,600 2,200 <1000 6.2 SPL -
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Table 1. Summary of Ground-Water Monitoring Data: Relative Water Elevations and Laboratory Analyses

Station #11133, 2220 98th Ave., Oakland, CA

TOC Depth to Product Water Level Concentrations in (ng/L)
Well and Elevation Water Thickness Elevation GRO/ Ethyl- Total DO
Sample Date P/NP (feet msl) (feet bgs) (feet) (feet msl) TPHg | Benzene Toluene | Benzene Xylenes MTBE (mg/L)| Lab pH Comments
AW-1 Cont.
9/30/1997 - 38.11 21.48 - 16.63 29,000 | 9,200 17 1,400 130 560 6.9 SPL -
1/21/1998 - 38.11 20.02 - 18.09 50,000 | 6,900 450 3,200 4,450 720 5.8 SPL --
4/9/1998 - 38.11 13.37 - 24.74 - - -- -- - - -- -- --
4/10/1998 - 38.11 -- - - 46,000 | 5,800 1,900 3,000 7,400 1,000 4.3 SPL --
6/19/1998 - 38.11 -- - - 43,000 | 6,800 260 3,100 3,490 620 -- SPL = e
6/19/1998 - 38.11 19.12 - 18.99 42,000 | 6,600 200 3,000 3,350 660 4.9 SPL --
11/30/1998 - 38.11 21.13 - 16.98 23,000 | 6,700 <25 3,100 130 710/820 - SPL - g
1/21/1999 - 38.11 20.77 - 17.34 25,000 | 4,800 54 2,800 780 1,000 -- SPL --
4/30/1999 - 38.11 20.80 - 17.31 21,000 | 5,300 67 2,800 750 1,500 -- SPL -
7/9/1999 - 38.11 20.41 - 17.70 11,000 | 3,000 <10 760 180 1,300 - SPL -
11/3/1999 - 38.11 20.82 - 17.29 - - -- -- - - -- -- --
1/12/2000 - 38.11 19.99 - 18.12 330,000, 5,300 10 2,900 560 2,200 -- PACE --
4/13/2000 - 38.11 20.14 - 17.97 - - -- -- - - -- -- --
5/24/2000 - 38.11 20.17 - 17.94 - - - - - - - - -
6/1/2000 - 38.11 23.05 - 15.06 - - -- -- - - -- -- --
6/8/2000 - 38.11 17.08 - 21.03 - - -- -- - - -- -- --
6/15/2000 - 38.11 16.93 - 21.18 - - -- -- - - -- -- --
7/26/2000 - 38.11 20.07 - 18.04 15,000 290 98 77 220 37,000 - PACE --
10/24/2000 - 38.11 20.10 - 18.01 - - -- -- - - -- -- --
1/19/2001 - 38.11 19.82 - 18.29 7,600 2,220 10.9 415 58.4 1,630 -- PACE --
7/24/2001 - 38.11 19.86 - 18.25 9,600 2,140 6.34 281 43 1,440 -- PACE -
1/18/2002 - 38.11 15.60 - 22,51 20,000 | 2,170 75.2 1,800 2,080 1,250 - PACE --
8/1/2002 - 38.11 19.55 - 18.56 14,000 | 2,150 | <125 197 42.4 1,120 - PACE -
1/16/2003 - 38.11 16.32 - 21.79 15,000 | 2,300 75 1,600 1,800 1,100 - SEQ - p
7/7/2003 - 38.11 19.80 - 18.31 9,700 1,600 <25 540 110 1,100 - SEQ - g, u
02/05/2004 - 38.11 18.75 - 19.36 12,000 | 2,000 <50 820 590 930 -- SEQM 6.7
07/01/2004 P 38.11 19.72 - 18.39 9,900 2,600 <25 300 <25 1,100 -- SEQM 6.5
03/16/2005 P 38.11 18.78 - 19.33 10,000 | 1,100 30 630 560 720 0.8 @ SEQM | 6.7
07/22/2005 P 38.11 15.53 - 22.58 8,000 770 5.4 520 50 510 -- SEQM | 6.5
01/25/2006 P 38.11 18.10 - 20.01 6,400 1,200 10 490 290 490 -- SEQM 7.0
7/6/2006 P 38.11 17.44 - 20.67 6,200 1,300 70 570 180 270 -- TAMC | 6.8
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Table 1. Summary of Ground-Water Monitoring Data: Relative Water Elevations and Laboratory Analyses

Station #11133, 2220 98th Ave., Oakland, CA

TOC Depth to Product Water Level Concentrations in (ng/L)
Well and Elevation Water Thickness Elevation GRO/ Ethyl- Total DO
Sample Date P/NP (feet msl) (feet bgs) (feet) (feet msl) TPHg | Benzene Toluene | Benzene Xylenes MTBE (mg/L)| Lab pH Comments
AW-1 Cont.

1/8/2007 P 38.11 16.74 - 21.37 3700 690 19 110 30 380 253 | TAMC | 6.77

7/10/2007 P 38.11 17.30 - 20.81 4,200 560 12 93 40 220 1.79 | TAMC | 6.90

1/15/2008 P 38.11 15.96 - 22.15 5,000 670 <10 490 200 230 0.92  TAMC | 6.91

7/15/2008 P 38.11 18.63 - 19.48 3,400 340 4.5 27 17 <0.50 1.80 CEL 6.79
10/21/2008 P 38.11 19.96 - 18.15 1,900 160 <5.0 15 <5.0 120 2.40 CEL 7.01

1/6/2009 P 38.11 19.13 - 18.98 5,000 670 <5.0 84 <5.0 170 137 | CEL | 6.09

AW-2

4/5/1991 - 36.83 22.36 - 14.47 <50 <0.3 <0.3 <0.3 <0.3 - - SUP -

4/1/1992 - 36.83 20.81 - 16.02 - - - - - - - - -

4/2/1992 - 36.83 - - - 130 25 23 0.7 2.1 - - APP -

7/6/1992 - 36.83 23.57 - 13.26 <50 <0.5 <0.5 <0.5 <0.5 - - ANA -

10/7/1992 - 36.83 25.24 - 11.59 <50 <0.5 <0.5 <0.5 <0.5 - - ANA -

1/14/1993 - 36.83 20.82 - 16.01 <50 <0.5 <0.5 <0.5 <0.5 - - PACE - m
4/22/1993 - 36.83 19.37 - 17.46 <50 <0.5 <0.5 <0.5 <0.5 - - PACE = m
7/15/1993 - 36.83 21.29 - 15.54 <50 <0.5 <0.5 <0.5 <0.5 <5.0 - PACE - m
10/21/1993 - 36.83 23.14 - 13.69 <50 1.3 1.1 0.9 2.1 <5.0 - PACE - m
1/27/1994 - 36.83 22.34 - 14.49 <50 <0.5 <0.5 <0.5 <0.5 - - PACE - m
4/21/1994 - 36.83 21.15 - 15.68 <50 <0.5 <0.5 <0.5 <0.5 <5.0 2.0 PACE = m
9/9/1994 - 36.83 22.09 - 14.74 <50 <0.5 <0.5 <0.5 <0.5 - 4.1 PACE - m
12/21/1994 - 36.83 20.12 - 16.71 <50 <0.5 <0.5 <0.5 <0.5 <5.0 2.0 PACE - m
1/30/1995 - 36.83 16.65 - 20.18 <50 <0.50 <0.50 <0.50 <1.0 - 25 ATI -

4/10/1995 - 36.83 16.22 - 20.61 <50 <0.50 <0.50 <0.50 <1.0 - 4.4 ATI =

6/29/1995 - 36.83 17.55 - 19.28 <50 <0.50 <0.50 <0.50 <1.0 - 7.8 ATI -

9/18/1995 - 36.83 19.87 - 16.96 - - - - - - - - -

9/19/1995 - 36.83 - - - <50 <0.50 <0.50 <0.50 <1.0 <5.0 45 ATI -

9/19/1995 - 36.83 - - -- <50 <0.50 <0.50 <0.50 <1.0 <5.0 - ATI - €
12/7/1995 - 36.83 21.31 - 15.52 <50 <0.50 <0.50 <0.50 <1.0 <5.0 4.9 ATI -

3/28/1996 - 36.83 15.61 - 21.22 <50 <0.5 <1 <1 <1 <10 4.1 SPL =

6/20/1996 - 36.83 16.30 - 20.53 <50 <0.5 <1 <1 <1 <10 5.2 SPL -
10/11/1996 - 36.83 19.60 - 17.23 <50 <0.5 <1.0 <1.0 <1.0 <10 6.0 SPL -
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Table 1. Summary of Ground-Water Monitoring Data: Relative Water Elevations and Laboratory Analyses

Station #11133, 2220 98th Ave., Oakland, CA

TOC Depth to Product  Water Level Concentrations in (ug/L)
Well and Elevation Water Thickness Elevation GRO/ Ethyl- Total DO

Sample Date =~ P/NP | (feet msl) (feet bgs) (feet) (feetmsl) | TPHg | Benzene Toluene| Benzene Xylenes ~ MTBE  (mg/lL) Lab | pH Comments
AW-2 Cont.
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Table 1. Summary of Ground-Water Monitoring Data: Relative Water Elevations and Laboratory Analyses
Station #11133, 2220 98th Ave., Oakland, CA

TOC Depth to Product Water Level Concentrations in (pg/L)
Well and Elevation Water Thickness Elevation GRO/ Ethyl- Total DO
Sample Date P/NP (feet msl) (feet bgs) (feet) (feetmsl) | TPHg | Benzene Toluene | Benzene Xylenes MTBE |(mg/L)| Lab pH Comments
AW-2 Cont.
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Table 1. Summary of Ground-Water Monitoring Data: Relative Water Elevations and Laboratory Analyses
Station #11133, 2220 98th Ave., Oakland, CA

TOC Depth to Product Water Level Concentrations in (pg/L)
Well and Elevation Water Thickness Elevation GRO/ Ethyl- Total DO
Sample Date P/NP (feet msl) (feet bgs) (feet) (feet msl) TPHg | Benzene Toluene | Benzene Xylenes MTBE (mg/L)| Lab pH Comments
AW-3 Cont.
owee - %13 - . - S0 05 <0 <0 <0 < - S -
aoooe | - | %3 | 945 | - | 2088 | - | - | - | - | - | - | - - |-
aonsss - 13 - - - S0 95 <0 14 17 <0 - S -
1301998 | - | s | ot | - | B2 | - | - | - [ - | - | - |- - | -]
4301990 | - | 3913 | 1se8 | - | 285 | - | - | - [ - | - | - | - | - | -
iees | - | %3 | 743 | - | 2am | - | - | - | - | - | - |- - |-
anso00 | - | 3913 | 1889 | - | 22024 | - | - | - [ - | - | - | - | - |-
10242000 | - | 313 | 188 | - | 2045 | - | - | - [ - | - | - | - | - ||
7242000 | - | %3 | 1855 | - | 0% | - | - | - | - | - | - |- - |-
saj002 | - | 3913 | 142 | - | 2486 | - | - | - | - | - | - | - | - | -|
72003 | - | a3 | w0 [ - | 248 | - [ - | - | - | - | - |- | - ||
ozouzo04 | - | 3913 | 52 | - | a5 | - | - | - | - | - | - |- | - | -
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Table 1. Summary of Ground-Water Monitoring Data: Relative Water Elevations and Laboratory Analyses

Station #11133, 2220 98th Ave., Oakland, CA

TOC Depth to Product Water Level Concentrations in (ng/L)
Well and Elevation Water Thickness Elevation GRO/ Ethyl- Total DO
Sample Date P/NP (feet msl) (feet bgs) (feet) (feet msl) TPHg | Benzene Toluene | Benzene Xylenes MTBE (mg/L)| Lab pH Comments
AW-3 Cont.
07/22/2005 - 39.13 13.44 - 25.69 - - - - - - - - -
01/25/2006 - 39.13 13.56 - 25.57 - - - - - - - - -
7/6/2006 - 39.13 11.60 - 27.53 - - - - - - - - -
1/8/2007 - 39.13 14.97 - 24.16 - - - - - - - - -
7/10/2007 - 39.13 15.81 - 23.32 - - - - - - - - -
1/15/2008 - 39.13 15.97 - 23.16 - - - - - - - - -
7/15/2008 - 39.13 16.70 - 22.43 - - - - - - - - -
10/21/2008 - 39.13 18.16 - 20.97 - - - - - - - - -
1/6/2009 - 39.13 18.35 - 20.78 - - - - - - - - -
AW-4
4/5/1991 - 39.08 25.12 - 13.96 110,000| 40,000 | 13,000 2,000 5,500 - - SUP -
4/1/1992 - 39.08 23.56 - 15.52 230,000, 57,000 31,000 2,900 7,600 - - APP -
4/1/1992 - 39.08 - - - 210,000, 55,000 @ 23,000 2,900 7,000 - - APP - e
7/6/1992 - 39.08 25.87 - 13.21 38,000 | 16,000 5,400 2,000 6,100 - - ANA -
10/7/1992 - 39.08 27.53 - 11.55 120,000| 41,000 | 26,000 4,700 = 13,000 - - ANA -
1/14/1993 - 39.08 24.12 - 14.96 62,000 | 18,000 14,000 | 2,700 7,700 1,400 - PACE - c,m
4/22/1993 - 39.08 21.47 - 17.61 18,000 | 1,100 2,100 320 3,500 - - PACE - m
7/15/1993 - 39.08 23.30 - 15.78 21,000 820 2,300 590 3,800 1,978 - PACE - c,m
10/21/1993 - 39.08 25.08 - 14.00 11,000 570 83 630 2,300 4,600 - PACE - c,m
1/27/1994 - 39.08 24.61 - 14.47 12,000 420 460 600 2,200 6,400 - PACE - c,m
4/21/1994 - 39.08 22.96 - 16.12 12,000 110 250 150 1,900 16,010 15 PACE - c,m
4/21/1994 - 39.08 - - - 14,000 71 160 29 1,200 13,000 - PACE - c e
9/9/1994 - 39.08 23.85 - 15.23 9,700 75 64 280 2,000 - 2.1 PACE - m
12/21/1994 - 39.08 - - - - - - - - - - - - f
1/30/1995 - 39.08 - - - - - - - - - - - - f
4/10/1995 - 39.08 18.07 - 21.01 3,700 69 8.7 44 130 - 8.5 ATI -
6/29/1995 - 39.08 19.25 - 19.83 8,000 62 190 190 1,100 - 7.5 ATI -
9/18/1995 - 39.08 20.73 - 18.35 - - - - - - - - -
9/19/1995 - 39.08 - - - 12,000 660 1,600 200 1,900 7,100 8.3 ATI -
12/7/1995 - 39.08 22.49 - 16.59 41,000 | 8,400 7,200 710 6,300 5,200 3.6 ATI -
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Table 1. Summary of Ground-Water Monitoring Data: Relative Water Elevations and Laboratory Analyses
Station #11133, 2220 98th Ave., Oakland, CA

TOC Depth to Product  Water Level Concentrations in (ug/L)
Well and Elevation Water Thickness Elevation GRO/ Ethyl- Total DO

Sample Date = P/NP  (feet msl) (feet bgs) (feet) (feetmsl) | TPHg Benzene Toluene Benzene Xylenes| MTBE (mg/L) Lab | pH Comments
AW-4 Cont.
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Table 1. Summary of Ground-Water Monitoring Data: Relative Water Elevations and Laboratory Analyses

Station #11133, 2220 98th Ave., Oakland, CA

TOC Depth to Product Water Level Concentrations in (ng/L)
Well and Elevation Water Thickness Elevation GRO/ Ethyl- Total DO
Sample Date P/NP (feet msl) (feet bgs) (feet) (feet msl) TPHg | Benzene Toluene | Benzene Xylenes MTBE (mg/L)| Lab pH Comments
AW-4 Cont.
7/7/2003 - 39.08 17.94 - 21.14 600 90 7.9 18 36 56 -- SEQ - q
02/05/2004 - 39.08 16.94 - 22.14 420 40 31 15 27 40 -- SEQM 6.8
07/01/2004 P 39.08 18.24 - 20.84 6,000 970 200 310 1,500 64 -- SEQM 6.7
03/16/2005 P 39.08 16.16 - 22.92 3,600 71 31 200 870 23 0.6 SEQM 6.5
07/22/2005 P 39.08 15.89 - 23.19 4,800 750 48 300 840 59 -- SEQM 6.7
01/25/2006 P 39.08 15.48 - 23.60 <500 13 <5.0 14 62 12 - SEQM | 7.0
7/6/2006 P 39.08 14.87 - 24.21 2,800 430 21 230 680 39 -- TAMC | 6.7
1/8/2007 P 39.08 16.48 - 22.60 190 6.6 <0.50 4.1 14 38 3.00  TAMC | 6.80
7/10/2007 P 39.08 17.95 - 21.13 160 2.7 <0.50 0.90 1.0 27 254  TAMC | 7.19
1/15/2008 P 39.08 17.70 - 21.38 150 <0.50 | <0.50 0.71 <0.50 17 130 | TAMC | 6.75
7/15/2008 P 39.08 18.74 - 20.34 250 44 11 44 78 25 264 | CEL | 691
10/21/2008 P 39.08 20.07 - 19.01 270 1.6 <1.0 <1.0 <1.0 18 1.54 CEL 7.25
1/6/2009 P 39.08 19.45 - 19.63 230 0.88 <0.50 | <0.50 | <0.50 8.3 0.70 | CEL |6.31
AW-5
4/5/1991 - 38.51 25.48 - 13.03 420 31 7.5 20 68 - -- SUP -
4/1/1992 - 38.51 23.95 - 14.56 - - -- -- - - -- -- --
4/2/1992 - 38.51 -- - - 4,000 270 63 190 290 - -- APP -
7/6/1992 - 38.51 26.48 - 12.03 1,400 160 <25 250 58 - - ANA -
10/7/1992 - 38.51 28.18 - 10.33 360 12 0.6 8.7 5 - -- ANA -
1/14/1993 - 38.51 24.15 - 14.36 1,700 270 7.5 130 62 - -- PACE -- m
4/22/1993 - 38.51 22.43 - 16.08 2,700 780 30 220 180 - -- PACE - m
4/22/1993 - 38.51 - - - 3,500 780 29 240 210 - - PACE -- m, e
7/15/1993 - 38.51 -- - - 1,300 68 8.3 64 99 <50 -- PACE - m, e
7/15/1993 - 38.51 2431 - 14.20 1,300 69 16 67 120 <50 - PACE - m
10/21/1993 - 38.51 26.05 - 12.46 510 9.6 115 17 45 75 -- PACE - c,m
1/27/1994 - 38.51 26.42 - 12.09 420 3.3 <0.5 1 0.9 48.9 -- PACE -- m
4/21/1994 - 38.51 24.36 - 14.15 1,000 110 25 56 27 75 1.3 | PACE - c,m
9/9/1994 - 38.51 24.55 - 13.96 210 <0.5 <0.5 0.5 0.9 - 2.7 PACE - m
12/21/1994 - 38.51 22.30 = 16.21 410 <0.5 20 4.3 1.4 114 1.1 PACE - m
12/21/1994 - 38.51 -- - - 340 <0.5 15 3.3 1.4 104 -- PACE -- m, e
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Table 1. Summary of Ground-Water Monitoring Data: Relative Water Elevations and Laboratory Analyses

Station #11133, 2220 98th Ave., Oakland, CA

TOC Depth to Product Water Level Concentrations in (ng/L)
Well and Elevation Water Thickness Elevation GRO/ Ethyl- Total DO
Sample Date P/NP (feet msl) (feet bgs) (feet) (feet msl) TPHg | Benzene Toluene | Benzene Xylenes MTBE (mg/L)| Lab pH Comments
AW-5 Cont.

1/30/1995 - 38.51 18.88 - 19.63 210 0.6 11 8.8 2 - 15 ATI -

4/10/1995 - 38.51 18.44 - 20.07 500 1.4 0.59 6.5 4.3 - 8.3 ATI --

6/29/1995 - 38.51 19.92 - 18.59 490 1.2 0.58 7.3 2.2 - 6.9 ATI - d
9/18/1995 - 38.51 22.15 - 16.36 - - -- -- - - -- -- --

9/19/1995 - 38.51 -- - - 260 0.62 <0.50 3.1 1.1 110 8.2 ATI -

12/7/1995 - 38.51 23.75 - 14.76 60 <0.50 | <0.50 <0.50 <1.0 210 4.3 ATI -

3/28/1996 - 38.51 17.76 - 20.75 <50 <0.5 <1 <1 <1 63 3.0 SPL -

6/20/1996 - 38.51 18.46 - 20.05 <50 <0.5 <1 <1 <1 <10 3.6 SPL --
10/11/1996 - 38.51 21.84 - 16.67 <50 <0.5 <1.0 <1.0 <1.0 <10 4.5 SPL -

1/2/1997 - 38.51 18.01 - 20.50 <50 <0.5 <1.0 <1.0 <1.0 <10 4.6 SPL -

4/14/1997 - 38.51 19.35 - 19.16 <50 <0.5 <1.0 <1.0 <1.0 <10 5.1 SPL -

71211997 - 38.51 20.29 - 18.22 <50 <0.5 <1.0 <1.0 <1.0 <10 4.0 SPL --

9/30/1997 - 38.51 23.15 = 15.36 <250 <2.5 <5.0 <5.0 <5.0 1,300 6.3 SPL -

1/21/1998 - 38.51 17.33 - 21.18 6,100 <0.5 21 <1.0 <1.0 3,700 45 SPL -

4/9/1998 - 38.51 15.25 - 23.26 - - -- -- - - -- -- --

4/10/1998 - 38.51 -- - - 3,500 <0.5 <1.0 <1.0 <1.0 3,000 54 SPL --

6/19/1998 - 38.51 17.39 - 21.12 3,300 <0.5 <1.0 <1.0 <1.0 2,500 5.2 SPL -
11/30/1998 - 38.51 - - - - - - - - - - - - f
1/21/1999 - 38.51 21.22 - 17.29 2,800 <1.0 <1.0 <1.0 <1.0 1,800 -- SPL -

4/30/1999 - 38.51 21.50 - 17.01 - - -- -- - - -- -- --

7/9/1999 - 38.51 20.15 - 18.36 4,000 <1.0 <1.0 <1.0 <1.0 3400/3500 == SPL - g
11/3/1999 - 38.51 22.04 - 16.47 - - - - - - - - -

1/12/2000 - 38.51 22.59 - 15.92 1,000 7.3 30 6.7 40 4,600 -- PACE - j (TPH-g/GRO)
4/13/2000 - 38.51 23.11 - 15.40 - - - - - - - - -

7/26/2000 - 38.51 22.72 - 15.79 1,800 94 35 5.9 27 16,000 -- PACE -
10/24/2000 - 38.51 20.15 - 18.36 - - -- -- - - -- -- --

1/19/2001 - 38.51 19.79 - 18.72 2,600 <0.5 <0.5 <0.5 <0.5 4,580 -- PACE -

7/24/2001 - 38.51 20.17 - 18.34 5,400 18.4 17.2 <125 40.8 5,170 - PACE -

1/18/2002 - 38.51 17.34 - 21.17 3,800 343 0.738 <0.5 <1.0 3,750 -- PACE -

8/1/2002 - 38.51 19.49 - 19.02 5,300 <12.5 <12.5 <12.5 <25 3,470 -- PACE --

1/16/2003 - 38.51 17.30 - 21.21 1,400 140 <10 <10 <10 1,600 -- SEQ - o]
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Table 1. Summary of Ground-Water Monitoring Data: Relative Water Elevations and Laboratory Analyses

Station #11133, 2220 98th Ave., Oakland, CA

TOC Depth to Product Water Level Concentrations in (ng/L)
Well and Elevation Water Thickness Elevation GRO/ Ethyl- Total DO
Sample Date P/NP (feet msl) (feet bgs) (feet) (feet msl) TPHg | Benzene Toluene | Benzene Xylenes MTBE (mg/L)| Lab pH Comments
AW-5 Cont.
7/7/2003 - 38.51 18.43 - 20.08 1,400 <10 <10 <10 <10 980 -- SEQ - q
02/05/2004 - 38.51 17.24 - 21.27 1,800 <10 <10 <10 <10 810 -- SEQM 6.7
07/01/2004 P 38.51 19.43 - 19.08 1,100 <5.0 <5.0 <5.0 <5.0 550 -- SEQM 6.6
03/16/2005 P 38.51 15.30 - 23.21 <5,000 <50 <50 <50 130 890 2.1 SEQM 6.7
07/22/2005 P 38.51 17.22 = 21.29 <500 5.2 <5.0 <5.0 6.9 390 -- SEQM 6.6
01/25/2006 P 38.51 15.28 - 23.23 <500 <5.0 <5.0 <5.0 <5.0 26 - SEQM | 7.0
7/6/2006 P 38.51 15.93 - 22.58 220 <5.0 <5.0 <5.0 <5.0 170 -- TAMC | 6.5
1/8/2007 P 38.51 17.90 - 20.61 170 <25 <25 <2.5 <2.5 220 5.22  TAMC | 6.84
7/10/2007 P 38.51 19.00 = 19.51 350 <2.5 <2.5 <2.5 <2.5 360 1.96 TAMC | 7.02
1/15/2008 P 38.51 18.16 - 20.35 130 0.54 <0.50 <0.50 <0.50 85 0.90 | TAMC | 6.82 w
7/15/2008 P 38.51 19.88 - 18.63 100 <0.50 | <0.50 | <0.50 | <0.50 11 213 | CEL | 6.85
10/21/2008 P 38.51 20.88 - 17.63 86 <0.50 <0.50 <0.50 <0.50 63 1.01 CEL 7.10
1/6/2009 P 38.51 20.28 - 18.23 150 <1.0 <1.0 <1.0 <1.0 26 0.70 | CEL | 6.22
AW-6
4/5/1991 - 37.08 22.48 - 14.60 1,100 80 19 1.4 230 - -- SUP -
4/1/1992 - 37.08 22.50 - 14.58 - - -- -- - - -- -- --
4/2/1992 - 37.08 -- - - <50 <0.5 <0.5 <0.5 <0.5 - -- APP -
7/6/1992 - 37.08 22.74 - 14.34 <50 <0.5 <0.5 <0.5 <0.5 - - ANA -
10/7/1992 - 37.08 24.64 - 12.44 <50 <0.5 <0.5 <0.5 <0.5 - -- ANA -
1/14/1993 - 37.08 22.36 - 14.72 <50 <0.5 <0.5 <0.5 <0.5 - -- PACE -- m
4/22/1993 - 37.08 22.82 - 14.26 <50 <0.5 <0.5 <0.5 <0.5 - -- PACE - m
7/15/1993 - 37.08 20.49 - 16.59 <50 <0.5 <0.5 <0.5 0.8 <5.0 - PACE - m
10/21/1993 - 37.08 22.84 = 14.24 <50 0.5 0.6 <0.5 0.7 <5.0 -- PACE - m
1/27/1994 - 37.08 22.33 - 14.75 <50 <0.5 0.9 3.1 12 <5.0 - PACE - m
4/21/1994 - 37.08 20.66 - 16.42 <50 <0.5 <0.5 <0.5 <0.5 <5.0 1.7 PACE - m
9/9/1994 - 37.08 21.57 - 15.51 <50 0.9 <0.5 <0.5 0.5 - 29 PACE -- m
12/21/1994 - 37.08 19.40 - 17.68 <50 1.8 0.8 0.8 3.2 5.19 11 PACE - m
1/30/1995 - 37.08 - - - <50 <0.50 | <0.50 <0.50 <1.0 - - ATI - e
1/30/1995 - 37.08 16.74 - 20.34 <50 <0.50 <0.50 <0.50 <1.0 - 2.2 ATI -
4/10/1995 - 37.08 16.01 - 21.07 <50 <0.50 <0.50 <0.50 <1.0 - 8.6 ATI -
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Table 1. Summary of Ground-Water Monitoring Data: Relative Water Elevations and Laboratory Analyses

Station #11133, 2220 98th Ave., Oakland, CA

TOC Depth to Product Water Level Concentrations in (pg/L)
Well and Elevation Water Thickness Elevation GRO/ Ethyl- Total DO
Sample Date P/NP (feet msl) (feet bgs) (feet) (feet msl) TPHg | Benzene Toluene | Benzene Xylenes MTBE (mg/L)| Lab pH Comments
AW-6 Cont.
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Table 1. Summary of Ground-Water Monitoring Data: Relative Water Elevations and Laboratory Analyses

Station #11133, 2220 98th Ave., Oakland, CA

TOC Depth to Product Water Level Concentrations in (ng/L)
Well and Elevation Water Thickness Elevation GRO/ Ethyl- Total DO
Sample Date P/NP (feet msl) (feet bgs) (feet) (feet msl) TPHg | Benzene Toluene | Benzene Xylenes MTBE (mg/L)| Lab pH Comments
AW-6 Cont.

07/01/2004 P 37.08 17.91 - 19.17 9,600 <50 <50 <50 <50 4,600 -- SEQM | 6.5
03/16/2005 P 37.08 16.04 - 21.04 6,700 <25 <25 <25 <25 4,400 3.0 SEQM 6.8
07/22/2005 P 37.08 14.20 = 22.88 <5,000 <50 <50 <50 <50 5,500 -- SEQM 6.7
01/25/2006 P 37.08 14.17 - 22.91 <5,000 <50 <50 <50 <50 3,000 -- SEQM 7.0

7/6/2006 P 37.08 14.82 - 22.26 3,100 <50 <50 <50 <50 2,800 -- TAMC | 6.5

1/8/2007 P 37.08 15.72 - 21.36 5100 <50 <50 <50 <50 7400 3.18 | TAMC | 6.78

7/10/2007 P 37.08 16.99 - 20.09 3,700 <100 <100 <100 <100 3,900 2.09 | TAMC | 6.83 w
1/15/2008 P 37.08 15.55 - 21.53 120 1.1 <1.0 <1.0 <1.0 150 0.58 ' TAMC | 6.80 w
7/15/2008 P 37.08 17.84 - 19.24 130 <0.50 <0.50 <0.50 <0.50 270 2.12 CEL 6.87
10/21/2008 P 37.08 18.92 - 18.16 81 <5.0 <5.0 <5.0 <5.0 160 101 CEL | 7.19

1/6/2009 P 37.08 18.37 - 18.71 76 <5.0 <5.0 <5.0 <5.0 97 0.94 CEL 6.23

AW-7

4/5/1991 - 37.60 23.38 - 14.22 <50 0.4 0.7 <0.3 <0.3 - -- SUP -

4/1/1992 - 37.60 21.92 - 15.68 - - - - - - - - -

4/2/1992 = 37.60 == - - <50 <0.5 3.2 1 54 - -- APP -

71611992 - 37.60 24.50 - 13.10 <50 <0.5 <0.5 <0.5 <0.5 - -- ANA -

10/7/1992 - 37.60 26.18 - 11.42 <50 <0.5 <0.5 <0.5 <0.5 - -- ANA -

1/14/1993 - 37.60 22.03 - 15.57 <50 <0.5 <0.5 <0.5 <0.5 - - PACE - m
4/22/1993 - 37.60 21.18 - 16.42 <50 <0.5 <0.5 <0.5 <0.5 - -- PACE - m
7/15/1993 - 37.60 22.09 - 15.51 <50 <0.5 <0.5 <0.5 <0.5 <5.0 -- PACE -- m
10/21/1993 - 37.60 24.05 - 13.55 51 5 4.2 3.5 8.2 <5.0 -- PACE - m
1/27/1994 - 37.60 23.40 - 14.20 <50 <0.5 <0.5 <0.5 <0.5 <5.0 - PACE - m
4/21/1994 - 37.60 22.24 - 15.36 <50 <0.5 <0.5 <0.5 <0.5 <5.0 25 | PACE - m
9/9/1994 - 37.60 22.94 - 14.66 <50 <0.5 <0.5 <0.5 0.5 - 4.3 PACE - m
12/21/1994 - 37.60 20.86 - 16.74 <50 <0.5 <0.5 <0.5 <0.5 <5.0 2.2 PACE - m
1/30/1995 - 37.60 17.51 - 20.09 <50 <0.50 <0.50 <0.50 <1.0 - 2.7 ATI -

4/10/1995 - 37.60 16.69 - 20.91 <50 <0.50 | <0.50 | <0.50 <1.0 - 4.8 ATI -

6/29/1995 - 37.60 18.33 - 19.27 <50 <0.50 | <0.50 <0.50 <1.0 - 7.6 ATI -

9/18/1995 - 37.60 20.68 - 16.92 - - -- -- - - -- -- --

9/19/1995 - 37.60 -- - - <50 <0.50 <0.50 <0.50 <1.0 <5.0 51 ATI -
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Table 1. Summary of Ground-Water Monitoring Data: Relative Water Elevations and Laboratory Analyses

Station #11133, 2220 98th Ave., Oakland, CA

TOC Depth to Product  Water Level Concentrations in (ug/L)
Well and Elevation Water Thickness Elevation GRO/ Ethyl- Total DO

Sample Date =~ P/NP | (feet msl) (feet bgs) (feet) (feetmsl) | TPHg | Benzene Toluene| Benzene Xylenes ~ MTBE  (mg/lL) Lab | pH Comments
AW-7 Cont.
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Table 1. Summary of Ground-Water Monitoring Data: Relative Water Elevations and Laboratory Analyses

Station #11133, 2220 98th Ave., Oakland, CA

TOC Depth to Product Water Level Concentrations in (ng/L)
Well and Elevation Water Thickness Elevation GRO/ Ethyl- Total DO
Sample Date P/NP (feet msl) (feet bgs) (feet) (feet msl) TPHg | Benzene Toluene | Benzene Xylenes MTBE (mg/L)| Lab pH Comments
AW-7
AW-8

4/5/1991 = 40.86 26.68 = 14.18 80 1.9 2.2 0.5 1.3 - -- SUP -

4/1/1992 - 40.86 25.11 - 15.75 73 <0.5 0.7 <0.5 0.6 - - APP -

7/6/1992 = 40.86 26.43 - 14.43 <50 <0.5 <0.5 <0.5 <0.5 - -- ANA -

10/7/1992 - 40.86 28.59 - 12.27 <50 <0.5 <0.5 <0.5 <0.5 - - ANA -

1/14/1993 - 40.86 25.55 - 15.31 <50 <0.5 <0.5 <0.5 <0.5 - -- PACE - m
4/22/1993 - 40.86 22.29 - 18.57 <50 <0.5 <0.5 <0.5 <0.5 - -- PACE -- m
7/15/1993 = 40.86 23.42 - 17.44 <50 <0.5 <0.5 <0.5 <0.5 <5.0 == PACE - m
10/21/1993 - 40.86 25.15 - 15.71 <50 1.9 1.8 1.3 3.3 <5.0 - PACE - m
1/27/1994 - 40.86 25.42 - 15.44 <50 <0.5 0.5 0.6 8.5 <5.0 -- PACE - m
4/21/1994 - 40.86 24.14 - 16.72 <50 <0.5 <0.5 <0.5 <0.5 <5.0 15 PACE -- m
9/9/1994 = 40.86 24.55 - 16.31 <50 <0.5 <0.5 <0.5 <0.5 = 2.4 PACE - m
12/21/1994 - 40.86 22.72 - 18.14 <50 <0.5 <0.5 <0.5 <0.5 <5.0 11 PACE - m
1/30/1995 - 40.86 19.75 - 21.11 <50 <0.50 1 <0.50 1 - 0.8 ATI -

4/10/1995 - 40.86 17.78 - 23.08 <50 <0.50 <0.50 <0.50 <1.0 - 8.3 ATI -

6/29/1995 = 40.86 18.18 = 22.68 <50 <0.50 <0.50 <0.50 <1.0 - 8.3 ATI -

9/18/1995 - 40.86 20.20 - 20.66 - - - - - - - - -

9/19/1995 - 40.86 -- - - <50 <0.50 | <0.50 | <0.50 <1.0 <5.0 7.7 ATI -

12/7/1995 - 40.86 21.54 - 19.32 <50 <0.50 <0.50 <0.50 <1.0 <5.0 4.4 ATI -

3/28/1996 = 40.86 15.77 = 25.09 <50 <0.5 <1 <1 <1l <10 3.8 SPL -

6/20/1996 - 40.86 16.41 - 24.45 <50 <0.5 <1 <1 <1 <10 3.6 SPL -
10/11/1996 - 40.86 19.90 - 20.96 <50 <0.5 <1.0 <1.0 <1.0 <10 6.4 SPL -

1/2/1997 - 40.86 15.89 - 24.97 <50 <0.5 <1.0 <1.0 <1.0 <10 5.9 SPL -

4/14/1997 - 40.86 17.07 - 23.79 <50 <0.5 <1.0 <1.0 <1.0 <10 4.6 SPL -

71211997 - 40.86 18.67 - 22.19 <50 <0.5 <1.0 <1.0 <1.0 <10 5.6 SPL --

9/30/1997 = 40.86 22.52 - 18.34 <50 <5 <10 <10 <10 820 6.7 SPL -

1/21/1998 - 40.86 16.01 - 24.85 <50 <0.5 <1.0 <1.0 <1.0 <10 5.2 SPL -

4/9/1998 - 40.86 11.18 - 29.68 <50 <0.5 <1.0 <1.0 <1.0 <10 4.4 SPL -

6/19/1998 - 40.86 13.01 - 27.85 <50 <0.5 <1.0 <1.0 <1.0 <10 4.1 SPL --
11/30/1998 - 40.86 17.46 - 23.40 - - -- -- - - -- -- --
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Table 1. Summary of Ground-Water Monitoring Data: Relative Water Elevations and Laboratory Analyses
Station #11133, 2220 98th Ave., Oakland, CA

TOC Depth to Product Water Level Concentrations in (pg/L)
Well and Elevation Water Thickness Elevation GRO/ Ethyl- Total DO
Sample Date P/NP (feet msl) (feet bgs) (feet) (feetmsl) | TPHg | Benzene Toluene | Benzene Xylenes MTBE |(mg/L)| Lab pH Comments

AW-8 Cont.
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1/6/2009 -- 40.86 20.20 -- 20.66

AW-9

4/14/1997
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Table 1. Summary of Ground-Water Monitoring Data: Relative Water Elevations and Laboratory Analyses
Station #11133, 2220 98th Ave., Oakland, CA

TOC Depth to Product Water Level Concentrations in (pg/L)
Well and Elevation Water Thickness Elevation GRO/ Ethyl- Total DO
Sample Date P/NP (feet msl) (feet bgs) (feet) (feet msl) TPHg | Benzene Toluene | Benzene Xylenes MTBE (mg/L)| Lab pH

Comments

AW-9 Cont.

1/21/1998

6/19/1998

7/10/2007

7/15/2008

1/6/2009

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

Station #11133, 2220 98th Ave., Oakland, CA

TOC Depth to Product Water Level Concentrations in (ng/L)
Well and Elevation Water Thickness Elevation GRO/ Ethyl- Total DO
Sample Date P/NP (feet msl) (feet bgs) (feet) (feet msl) TPHg | Benzene Toluene | Benzene Xylenes MTBE (mg/L)| Lab pH Comments
MW-1 Cont.
10/11/1996 - 34.46 14.86 - 19.60 - - -- -- - - -- -- --
1/2/1997 - 34.46 11.03 - 23.43 - - -- -- - - -- -- --
4/14/1997 - 34.46 12.25 - 22.21 - - -- -- - - -- -- --
4/15/1997 - 34.46 -- - - 35,000 130 650 1,700 8,200 4,800 -- SPL --
7/2/1997 - 34.46 14.11 - 20.35 42,000 <250 <500 2,000 9,600 <5000 5.5 SPL -
9/30/1997 - 34.46 14.40 - 20.06 61,000 130 1,100 2,700 | 14,600 2,000 6.7 SPL --
1/21/1998 - 34.46 7.99 - 26.47 14,000 11 60 310 1,790 1,300 4.5 SPL -
4/9/1998 - 34.46 7.89 - 26.57 - - -- -- - - -- -- --
4/10/1998 - 34.46 -- - - 45,000 380 520 2,100 6,800 9,300 5.3 SPL -
6/19/1998 - 34.46 10.31 - 24.15 35,000 170 100 1,100 3,590 5,000 4.9 SPL --
11/30/1998 - 34.46 11.16 - 23.30 10,000 100 24 350 1,040 | 1800/2800 | -- SPL - g
1/21/1999 - 34.46 10.76 - 23.70 18,000 120 37 590 1,800 2,700 -- SPL --
4/30/1999 - 34.46 10.78 - 23.68 17,000 240 89 1,100 1,900 1,600 -- SPL -
7/9/1999 - 34.46 12.62 - 21.84 58,000 140 100 1,800 6,900 1,200 - SPL --
11/3/1999 - 34.46 14.00 - 20.46 20,000 62 42 620 2,100 630 -- PACE -
1/12/2000 - 34.46 15.25 - 19.21 72,000 110 120 2,400 8,200 630 -- PACE --
4/13/2000 - 34.46 15.57 - 18.89 37,000 300 32 1,000 1,700 810 -- PACE -
5/24/2000 - 34.46 11.75 - 22.71 - - - - - - - - -
6/1/2000 - 34.46 11.41 - 23.05 - - -- -- - - -- -- --
6/8/2000 - 34.46 11.68 - 22.78 - - -- -- - - -- -- --
6/15/2000 - 34.46 11.85 - 22.61 - - -- -- - - -- -- --
7/26/2000 - 34.46 16.19 - 18.27 10,000 480 210 470 710 1,100 - PACE --
10/24/2000 - 34.46 13.89 - 20.57 9,900 31 7.2 550 1,200 4,400 -- PACE -
1/19/2001 - 34.46 12.90 - 21.56 57,000 199 7.66 1,170 3,260 514 - PACE --
7/24/2001 - 34.46 13.55 - 20.91 27,000 | 96.7 <5.0 548 1,460 285 - PACE -
1/18/2002 - 34.46 10.91 - 23.55 25,000 150 31.5 597 1,040 138 -- PACE --
8/1/2002 - 34.46 12.97 - 21.49 25,000 80.2 17.7 714 1,280 489 -- PACE -
1/16/2003 - 34.46 10.45 - 24.01 22,000 170 110 630 670 <500 - SEQ - p
7/7/2003 - 34.46 12.40 - 22.06 9,900 42 <5.0 160 150 24 -- SEQ - g, u
02/05/2004 - 34.46 10.26 - 24.20 6,200 56 11 250 210 9.2 -- SEQM 6.9
07/01/2004 = 34.46 13.20 - 21.26 18,000 <50 <50 210 300 <50 -- SEQM - u
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Table 1. Summary of Ground-Water Monitoring Data: Relative Water Elevations and Laboratory Analyses

Station #11133, 2220 98th Ave., Oakland, CA

TOC Depth to Product Water Level Concentrations in (ng/L)
Well and Elevation Water Thickness Elevation GRO/ Ethyl- Total DO
Sample Date P/NP (feet msl) (feet bgs) (feet) (feet msl) TPHg | Benzene Toluene | Benzene Xylenes MTBE (mg/L)| Lab pH Comments
MW-1 Cont.

03/16/2005 P 34.46 9.62 - 24.84 7,600 33 5.4 200 130 <5.0 0.9 @ SEQM | 6.9
07/22/2005 P 34.46 11.23 - 23.23 15,000 <10 <10 110 130 <10 -- SEQM 6.8 u
01/25/2006 P 34.46 8.75 = 25.71 8,300 8.4 4.8 130 120 <2.5 -- SEQM 7.3 u
7/6/2006 P 34.46 10.36 - 24.10 5,100 <25 <25 16 12 <25 -- TAMC | 6.9

1/8/2007 P 34.46 11.55 = 22.91 2700 4.6 0.66 35 27 2.1 1.83 | TAMC | 6.92

7/10/2007 P 34.46 13.01 SHEEN 21.45 1,800 1.9 <0.50 13 4.8 24 2.16 | TAMC | 7.04

1/15/2008 P 34.46 10.96 - 23.50 2,900 8.0 4.0 84 87 1.2 0.94 | TAMC | 7.13

7/15/2008 P 34.46 13.82 - 20.64 3,200 <0.50 <0.50 8.5 4.8 <0.50 1.20 CEL 7.06
10/21/2008 P 34.46 14.70 = 19.76 2,300 2.6 <0.50 54 2.4 <0.50 1.99 CEL 7.30

1/6/2009 P 34.46 13.67 - 20.79 2,600 15 1.8 13 34 <0.50 0.67 CEL 6.90

MW-2

4/5/1991 - 35.50 16.62 - 18.88 <50 0.6 0.9 <0.3 <0.3 - - SUP -

4/1/1992 - 35.50 11.25 - 24.25 - - - - - - - - -

4/2/1992 - 35.50 -- - - <50 <0.5 <0.5 <0.5 <0.5 - -- APP -

71611992 - 35.50 12.72 - 22.78 <50 <0.5 <0.5 <0.5 <0.5 - -- ANA -

10/7/1992 = 35.50 15.08 = 20.42 <50 <0.5 1.8 <0.5 2.3 - -- ANA -

1/14/1993 - 35.50 9.69 - 25.81 <50 <0.5 <0.5 <0.5 <0.5 - - PACE - m
4/22/1993 - 35.50 10.46 - 25.04 <50 <0.5 <0.5 <0.5 <0.5 30 -- PACE - €
7/15/1993 - 35.50 12.02 - 23.48 <50 <0.5 <0.5 <0.5 <0.5 21.7 -- PACE -- c,m
10/21/1993 = 35.50 13.12 - 22.38 <50 0.7 0.9 <0.5 0.9 14.9 == PACE - m
1/27/1994 - 35.50 12.01 - 23.49 <50 0.6 <0.5 <0.5 <0.5 115 - PACE - m
4/21/1994 - 35.50 10.60 - 24.90 <50 <0.5 <0.5 <0.5 <0.5 11.4 11 PACE - m
9/9/1994 - 35.50 12.42 - 23.08 <50 <0.5 <0.5 <0.5 0.6 - 2.2 PACE - m
12/21/1994 - 35.50 10.85 - 24.65 <50 <0.5 <0.5 <0.5 <0.5 <5.0 1.2 PACE - m
1/30/1995 - 35.50 8.38 - 27.12 <50 <0.50 <0.50 <0.50 <1.0 - 1.7 ATI -

4/10/1995 = 35.50 9.00 = 26.50 <50 <0.50 <0.50 <0.50 <1.0 = 7.8 ATI -

6/29/1995 - 35.50 9.91 - 25.59 <50 <0.50 | <0.50 <0.50 <1.0 - 9.1 ATI -

9/18/1995 - 35.50 10.98 - 24.52 - - -- -- - - -- -- --

9/19/1995 - 35.50 -- - - <50 <0.50 <0.50 <0.50 <1.0 <5.0 7.2 ATI -

12/7/1995 = 35.50 12.30 = 23.20 <50 <0.50 <0.50 <0.50 <1.0 <5.0 2.4 ATI -
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Table 1. Summary of Ground-Water Monitoring Data: Relative Water Elevations and Laboratory Analyses
Station #11133, 2220 98th Ave., Oakland, CA

TOC Depth to Product  Water Level Concentrations in (ug/L)
Well and Elevation Water Thickness Elevation GRO/ Ethyl- Total DO

Sample Date =~ P/NP | (feet msl) (feet bgs) (feet) (feetmsl) | TPHg | Benzene Toluene| Benzene Xylenes ~ MTBE  (mg/lL) Lab | pH Comments
MW-2 Cont.
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Table 1. Summary of Ground-Water Monitoring Data: Relative Water Elevations and Laboratory Analyses

Station #11133, 2220 98th Ave., Oakland, CA

TOC Depth to Product Water Level Concentrations in (pg/L)
Well and Elevation Water Thickness Elevation GRO/ Ethyl- Total DO
Sample Date P/NP (feet msl) (feet bgs) (feet) (feet msl) TPHg | Benzene Toluene | Benzene Xylenes MTBE (mg/L)| Lab pH Comments
MW-2 Cont.
A L R e R B R e R
T L R B 2 B B R R R R
L R R B e e R R e R
ws || | /[ /| | | |
7Sz - s 1903 - U 0 <05 05 05 05 - - AR -
Vi4nse3 - | 353 | 1s% - 257 3 05 05 05 05 74 - PAE - om
msasss - | %53 6w - 1971 da0 12 <05 2 35 20 - PAE - om
Ussa - 355 | 180 - 185 A0 63 <05 <05 05 3@ - PAE - onm
G291 - S 1495 - A% 0 0% 0% 0% <0 - 64 Al - d(PHo
10/11/1996 - 36.53 16.23 - 20.30 330 <0.5 <1.0 <1.0 <1.0 440 5.8 SPL -
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Table 1. Summary of Ground-Water Monitoring Data: Relative Water Elevations and Laboratory Analyses

Station #11133, 2220 98th Ave., Oakland, CA

TOC Depth to Product Water Level Concentrations in (ng/L)
Well and Elevation Water Thickness Elevation GRO/ Ethyl- Total DO
Sample Date P/NP (feet msl) (feet bgs) (feet) (feet msl) TPHg | Benzene Toluene | Benzene Xylenes MTBE (mg/L)| Lab pH Comments
MW-3 Cont.
1/2/1997 - 36.53 12.17 - 24.36 <50 <0.5 <1.0 <1.0 <1.0 140 6.0 SPL -
4/14/1997 - 36.53 13.45 - 23.08 - - -- -- - - -- -- --
4/15/1997 - 36.53 -- - = 1,500 <0.5 <1.0 <1.0 <1.0 1,800 5.6 SPL -
71211997 - 36.53 15.60 - 20.93 880 <0.5 <1.0 <1.0 <1.0 940 5.3 SPL --
9/30/1997 - 36.53 17.16 - 19.37 40,000 | 13,000 | 2,400 870 3,100 510 6.6 SPL -
1/21/1998 - 36.53 11.77 - 24.76 120 <0.5 <1.0 <1.0 <1.0 98 4.7 SPL -
4/9/1998 - 36.53 9.42 - 27.11 950 <0.5 <1.0 <1.0 <1.0 890 5.7 SPL -
6/19/1998 - 36.53 15.28 - 21.25 1,800 <0.5 <1.0 <1.0 <1.0 1,900 4.7 SPL --
6/19/1998 - 36.53 12.09 = 24.44 1,800 <0.5 <1.0 <1.0 <1.0 1,900 4.7 SPL -
1/21/1999 - 36.53 14.67 - 21.86 1,100 <1.0 <1.0 <1.0 <1.0 1,200 - SPL -
4/30/1999 - 36.53 16.00 - 20.53 - - -- -- - - -- -- --
7/9/1999 - 36.53 14.64 - 21.89 470 <1.0 <1.0 <1.0 <1.0 460/470 -- SPL -- g
11/3/1999 - 36.53 16.39 - 20.14 - - -- -- - - -- -- --
1/12/2000 - 36.53 16.80 - 19.73 <50 <0.5 <0.5 <0.5 <0.5 34 - PACE -
4/13/2000 - 36.53 16.43 - 20.10 - - -- -- - - -- -- --
7/26/2000 - 36.53 16.93 - 19.60 <50 <0.5 <0.5 <0.5 <0.5 <0.5 -- PACE --
10/24/2000 - 36.53 15.69 - 20.84 - - -- -- - - -- -- --
1/19/2001 - 36.53 14.84 - 21.69 <50 <0.5 <0.5 <0.5 1 25.9 - PACE -
7/23/2001 - 36.53 15.11 - 21.42 62 <0.5 <0.5 <0.5 <15 28.7 -- PACE -
1/18/2002 - 36.53 12.37 - 24.16 <50 <0.5 <0.5 <0.5 <1.0 17.8 -- PACE --
8/1/2002 - 36.53 14.44 - 22.09 66 <0.5 <0.5 <0.5 <1.0 <0.5 -- PACE -
1/16/2003 - 36.53 12.07 - 24.46 <50 <0.50 | <0.50 <0.50 <0.50 20 - SEQ -
7/7/2003 - 36.53 13.90 - 22.63 <50 <0.50 | <0.50 | <0.50 | <0.50 8.8 - SEQ -
02/05/2004 - 36.53 12.60 - 23.93 <50 <0.50 | <0.50 <0.50 <0.50 4.6 - SEQM | 7.0
07/01/2004 - 36.53 14.57 - 21.96 <50 <0.50 | <0.50 | <0.50 | <0.50 3.3 -- SEQM -
03/16/2005 P 36.53 11.03 - 25.50 <50 <0.50 <0.50 <0.50 <0.50 4.4 15 SEQM 6.8
07/22/2005 P 36.53 12.68 - 23.85 <50 <0.50 <0.50 <0.50 <0.50 4.1 -- SEQM 6.8
01/25/2006 P 36.53 11.35 - 25.18 81 <0.50 | <0.50 <0.50 <0.50 3.0 - SEQM | 6.9
7/6/2006 P 36.53 11.47 - 25.06 <50 <0.50 | <0.50 | <0.50 | <0.50 3.0 -- TAMC | 6.9
1/8/2007 P 36.53 12.92 - 23.61 <50 <0.50 <0.50 <0.50 <0.50 3.2 287  TAMC | 7.12
7/10/2007 P 36.53 14.46 - 22.07 <50 <0.50 <0.50 <0.50 <0.50 2.8 287 | TAMC | 7.25
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Table 1. Summary of Ground-Water Monitoring Data: Relative Water Elevations and Laboratory Analyses
Station #11133, 2220 98th Ave., Oakland, CA

TOC Depth to Product Water Level Concentrations in (pg/L)
Well and Elevation Water Thickness Elevation GRO/ Ethyl- Total DO
Sample Date P/NP (feet msl) (feet bgs) (feet) (feetmsl) | TPHg | Benzene Toluene | Benzene Xylenes MTBE |(mg/L)| Lab pH Comments
MW-3 Cont.
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Table 1. Summary of Ground-Water Monitoring Data: Relative Water Elevations and Laboratory Analyses

Station #11133, 2220 98th Ave., Oakland, CA

TOC Depth to Product  Water Level Concentrations in (ug/L)
Well and Elevation Water Thickness Elevation GRO/ Ethyl- Total DO

Sample Date =~ P/NP | (feet msl) (feet bgs) (feet) (feetmsl) | TPHg | Benzene Toluene| Benzene Xylenes ~ MTBE  (mg/lL) Lab | pH Comments
RW-1 Cont.
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Table 1. Summary of Ground-Water Monitoring Data: Relative Water Elevations and Laboratory Analyses

Station #11133, 2220 98th Ave., Oakland, CA

TOC Depth to Product Water Level Concentrations in (ng/L)
Well and Elevation Water Thickness Elevation GRO/ Ethyl- Total DO
Sample Date P/NP (feet msl) (feet bgs) (feet) (feet msl) TPHg | Benzene Toluene | Benzene Xylenes MTBE (mg/L)| Lab pH Comments
RW-1 Cont.
7/7/2000 - 37.73 17.21 - 20.52 - - -- -- - - -- -- --
7/20/2000 - 37.73 21.87 - 15.86 - - -- -- - - -- -- --
7/26/2000 - 37.73 21.45 - 16.28 67,000 160 5,300 2,100 18,000 1,100 -- PACE -
7/31/2000 - 37.73 22.11 - 15.62 - - -- -- - - -- -- --
8/8/2000 - 37.73 17.80 - 19.93 - - -- -- - - -- -- --
8/16/2000 - 37.73 17.92 - 19.81 - - - - - - - - -
8/23/2000 - 37.73 18.11 - 19.62 - - -- -- - - -- -- --
10/24/2000 - 37.73 18.93 - 18.80 - - -- -- - - -- -- --
10/25/2000 = .18 19.04 = 18.69 360,000, 18,000 @ 78,000 34,000 | 180,000 2,100 == PACE = k
1/19/2001 - 37.73 18.19 - 19.54 110,000| 9,450 | 19,600 3,510 | 21,100 1,270 - PACE --
7/24/2001 - 37.73 17.93 - 19.80 - - -- -- - - -- -- --
1/18/2002 - 37.73 14.87 - 22.86 63,000 | 2,060 4,370 1,770 13,900 491 -- PACE --
8/1/2002 - 37.73 16.84 - 20.89 60,000 | 1,210 2,200 1,520 10,600 390 -- PACE -
1/16/2003 - 37.73 14.42 - 23.31 34,000 | 2,500 2,700 780 5,300 680 - SEQ - p
7/7/2003 - 37.73 16.11 - 21.62 50,000 640 280 1,600 | 10,000 <250 -- SEQ - g, u
07/01/2004 P 37.73 16.75 - 20.98 47,000 320 87 1,900 7,500 72 -- SEQM 6.7
03/16/2005 P 37.73 12.48 - 25.25 17,000 28 23 350 590 53 1.0 SEQM 6.8
07/22/2005 P 37.73 14.40 - 23.33 5,900 50 35 120 220 51 - SEQM | 6.7 u
01/25/2006 P 37.73 12.00 - 25.73 7,000 22 5.9 190 - 34 -- SEQM | 7.1
7/6/2006 P 37.73 13.01 - 24.72 16,000 37 14 470 230 64 -- TAMC | 6.8
1/8/2007 P 37.73 14.75 - 22.98 2400 16 10 56 54 22 3.61  TAMC | 6.86
7/10/2007 P 37.73 16.21 - 21.52 3,800 4.4 2.8 72 22 21 2.65  TAMC | 6.98
1/15/2008 P 37.73 14.63 - 23.10 1,700 21 1.6 45 10 14 1.31  TAMC | 6.82
7/15/2008 P 37.73 17.04 - 20.69 1,600 | <0.50 0.66 44 3.0 12 132 CEL | 6.95
10/21/2008 P 37.73 18.44 - 19.29 3,600 | <0.50 13 19 10 12 079 | CEL | 7.17
1/6/2009 P 37.73 17.50 - 20.23 1,300 | <0.50 <0.50 1.6 2.7 7.0 102 CEL 643
VEW-4
07/22/2005 P - 14.04 - - 680 41 24 20 67 <0.50 -- SEQM | 6.8
1/15/2008 P - 15.05 - - 350 19 1.1 5.0 3.3 <0.50 0.54  TAMC | 6.99
7/15/2008 P - 17.24 - - 53 <0.50 <0.50 <0.50 <0.50 <0.50 0.59 CEL 6.95
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Table 1. Summary of Ground-Water Monitoring Data: Relative Water Elevations and Laboratory Analyses
Station #11133, 2220 98th Ave., Oakland, CA

TOC Depth to Product Water Level Concentrations in (pg/L)
Well and Elevation Water Thickness Elevation GRO/ Ethyl- Total DO
Sample Date P/NP (feet msl) (feet bgs) (feet) (feetmsl) | TPHg | Benzene Toluene | Benzene Xylenes MTBE |(mg/L)| Lab pH Comments
VEW-4 Cont.
1/6/2009 - - 18.00 - - - - - - - - - - -
VEW-5

1/6/2009

VEW-7

7/15/2008

1/6/2009

1/15/2008

10/21/2008

mso08 |- - | - - | -/ -/ - | -/ - |- | - |- | - |-
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Table 1. Summary of Ground-Water Monitoring Data: Relative Water Elevations and Laboratory Analyses

Station #11133, 2220 98th Ave., Oakland, CA

TOC Depth to Product Water Level Concentrations in (pg/L)
Well and Elevation Water Thickness Elevation GRO/ Ethyl- Total DO
Sample Date P/NP (feet msl) (feet bgs) (feet) (feetmsl) | TPHg | Benzene Toluene | Benzene Xylenes MTBE |(mg/L)| Lab pH Comments
VEW-9 Cont.

7/15/2008

1/6/2009

VW-2

7/15/2008

1/6/2009

VW-3

7/15/2008

1/6/2009
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ABBREVIATIONS & SYMBOLS:

-- = Not analyzed/applicable/measured/available

< = Not detected at or above specified laboratepprting limit
DO = Dissolved oxygen

DTW = Depth to water in ft bgs

ft bgs = Feet below ground surface

ft MSL = Feet above mean sea level

GRO = Gasoline range organics

GWE = Groundwater elevation in ft MSL

mg/L = Milligrams per liter

MTBE = Methyl tert-butyl ether

NP = Well not purged prior to sampling

P = Well purged prior to sampling

TOC = Top of casing in ft MSL

TPH-g = Total petroleum hydrocarbons as gasoline
u1g/L = Micrograms per liter

ANA = Anametrix, Inc.

PACE = Pace, Inc.

ATI = Analytical Technologies, Inc.

CEl = Ceimic Corporation

SPL = Southern Petroleum Laboratories
SEQ/SEQM= Sequoia Analytical/Sequoia Analytical ktom Hill Laboratories
CEL = CalScience Environmental Laboratories, Inc.

FOOTNOTES:

¢ = A copy of the documentation for this data isluded in Appendix C of Alistoreport 10-025-13-003.

d = MTBE peak. See documentation in Appendix @lafto report 10-025-13-003.

e = Blind duplicate.

f = Well inaccessible.

g = EPA Methods 8020/8260 used.

h = Well not monitored and/or sampled due to vaparaction system.

i = Travel blank.

j = This gasoline does not include MTBE.

k = Well was sampled on a different date from ttieeowells due to lack of proper equipment.

| = Unable to sample due to nature of product.

m = A copy of the documentation for this data iduded in Blaine Tech Services, Inc., Report 016B22. The data for sampling events January 143%881 April 22, 1993 has been destroyed. No chiognams
could be located for samples AW-2 on January 29418nd for samples AW-1, AW-2, AW-3, AW-4, AW-5\\ A6, AW-7, AW-8, MW-2 and MW-3 on September 9, 1994
n =0On June 1, 2001, after reviewing chromatogré&esguoia reported the value as <5.0.

0 = Unable to locate well.

p = TPH-g data analyzed by EPA Method 8015B modif&TEX and MTBE by EPA Method 8021B

q = TPH-g, BTEX, and MTBE analyzed by EPA metho6@R2 beginning on the third quarter 2003 samplingne¥7/07/03.
r = Discrete peak at C5.

t = Well was not gauged during the quarter duentowgrsite by the technician.

u = Sheen in well.

v = Well was dry.

w = Hydrocarbon result partly due to individ. pegki quant. range.

NOTES:
Beginning in the fourth quarter 2003, the labonatoodified the reported analyte list. TPH-g waarfed to GRO. The resulting data may be impagtetidopotential of non-TPH-g analytes within thquested fuel
range resulting in a higher concentration beingrieul.

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

Values for DO and pH were obtained through fieldhmaements.
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GWEs adjusted assuming a specific gravity of OofSree product

GRO analysis was completed by EPA method 8260BEC2) for samples collected from the time periodiAp®06 through February 4, 2008. The analysiSGRO was changed to EPA method 8015B (C6-C12) for
samples collected from the time period Februa30®8 through the present.

Note: The data within this table collected primApril 2006 was provided to Broadbent & Associataes. by Atlantic Richfield Company and their pi@ys consultants. Broadbent & Associates, Inc.rnwserified the
accuracy of this information.
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Table 2. Summary of Fuel Additives Analytical Data
Station #11133, 2220 98th Ave., Oakland, CA

Well and Concentrations in (ug/L)
Sample Date Ethanol TBA MTBE DIPE ETBE TAME 1,2-DCA EDB Comments
AW-1

w2 || ] 0 ] ]| | |

1/6/2009 <6,000 <200 11 <10 <10 <10 <10 <10

AW-3
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Table 2. Summary of Fuel Additives Analytical Data
Station #11133, 2220 98th Ave., Oakland, CA

Well and Concentrations in (ug/L)
Sample Date Ethanol TBA MTBE DIPE ETBE TAME 1,2-DCA EDB Comments
AW-4 Cont.

1/6/2009

AW-5

we | | | |
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Table 2. Summary of Fuel Additives Analytical Data
Station #11133, 2220 98th Ave., Oakland, CA

Well and Concentrations in (ug/L)
Sample Date Ethanol TBA MTBE DIPE ETBE TAME 1,2-DCA EDB Comments
AW-6 Cont.

AW-7

AW-8

MW-1

i N N I N N N
we |

03/16/2005 <100 <20 4.4 <0.50 <0.50 <0.50 <0.50 <0.50
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Table 2. Summary of Fuel Additives Analytical Data
Station #11133, 2220 98th Ave., Oakland, CA

Well and Concentrations in (ug/L)
Sample Date Ethanol TBA MTBE DIPE ETBE TAME 1,2-DCA EDB Comments
MW-3 Cont.

we ]

1/6/2009 <300 14 7.0 <0.50 <0.50 0.63 <0.50 <0.50

VEW-4

1/15/2008

VEW-8
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ABBREVIATIONS & SYMBOLS:

-- = Not analyzed/applicable/measured/available
< = Not detected at or above specified laboratepprting limit
1,2-DCA = 1,2-Dichloroethane

DIPE = Di-isopropyl ether

EDB = 1,2-Dibromoethane

ETBE = Ethyl tert-butyl ether

MTBE = Methyl tert-butyl ether

TAME = tert-Amyl methyl ether

TBA = tert-Butyl alcohol

u1g/L = Micrograms per Liter

FOOTNOTES:
a = Calibration verification for ethanol is withinethod limits but outside contractual limits.

NOTES:
All volatile organic compounds analyzed using EPAtibd 8260B.

Note: The data within this table collected primpril 2006 was provided to Broadbent & Associataes. by Atlantic Richfield Company and their pi@ys consultants. Broadbent & Associates,
Inc. has not verified the accuracy of this inforimat
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Table 3. Historical Ground-Water Flow Direction and Gradient
Station #11133, 2220 98th Ave., Oakland, CA

Date Sampled Approximate Flow Direction Approximate Hydraulic Gradient
1/25/2006 Variable: East to Southwest 0.03t0 0.09
7/6/2006 Variable: East to W towards Center 0.04t0 0.05
1/8/2007 Variable: East to W towards Center 0.03t0 0.05
7/10/2007 West 0.01
1/15/2008 West-Southwest 0.006
7/15/2008 West-Southwest 0.01
10/21/2008 West-Southwest 0.01
1/6/2009 West 0.009

Note: The datawithin this table collected prior to April 2006 was provided to Broadbent & Associates, Inc. by Atlantic Richfield Company
and their previous consultants. Broadbent & Associates, Inc. has not verified the accuracy of thisinformation.
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Table 4. Bio-Degradation Parameters

Station #11133, 2220 98th Ave., Oakland, CA

Well and Total Nitrate Sulfate Soluble Ferrous
Sample Date ORP Alkalinity DO NO3 S04 Sulfide CO2 Methane | Manganese Iron
pH (mV) (ng/L) (mg/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (mg/L) Comments
AW-1
3/16/2005 6.7 -10 420,000 0.8 <500 580 <1,000 81,400 3,290 6,500 3.4
1/15/2008 6.91 -58 410,000 0.92 <500 1,900 <1,000 190,000 3,200 6,400 3.2 a, b
7/15/2008 6.79 -96.5 488,000 6.0 <100 <1,000 <1,000 400,000 2,090 7,200 6.0
10/21/2008 7.01 -130.1 498,000 2.40 <100 2,500 <50 178,000 381 8,080 2.0 b, c
1/6/2009 6.09 -128 446,000 1.39 <100 1,400 <50 190,000 593 7,810 3.0
AW-2
1/15/2008 6.79 -88 190,000 0.83 4,400 21,000 <1,000 52,000 210 1,100 <0.5 a
7/15/2008 7.05 -190.1 168,000 2.14 440 38,000 <50 100,000 7.42 1,570 0.5
10/21/2008 7.33 -47.2 176,000 1.65 890 36,000 <50 24,200 111 1,130 0.5 c,d
1/6/2009 6.94 129 168,000 0.84 390 22,000 <50 28,100 50.4 996 0.6
AW-4
3/16/2005 6.5 10 310,000 0.6 <500 71,000 <1,000 54,200 585 5,600 1.4
1/15/2008 6.75 -91 390,000 1.30 <500 82,000 <1,000 120,000 610 5,000 15 a, b
7/15/2008 6.91 -90.0 598,000 2.64 <100 47,000 <50 354,000 777 7,110 6.0
10/21/2008 7.25 -123.3 510,000 1.54 <100 61,000 <50 101,000 75.3 8,440 3.0 c,d
1/6/2009 6.31 -29 400,000 0.70 <100 78,000 <50 76,400 148 6,330 0.5
AW-5
1/15/2008 6.82 -101 230,000 0.90 <500 12,000 <1,000 79,000 120 2,300 1.4 a
7/15/2008 6.85 -97.9 238,000 2.13 <100 12,000 <50 161,000 9.29 2,560 0.5
10/21/2008 7.10 -84.9 216,000 1.01 <100 14,000 <50 57,800 59.8 1,680 0.5 c,d
1/6/2009 6.22 -79 224,000 0.70 <100 13,000 <50 52,400 106 2,920 0.5
AW-6
1/15/2008 6.80 -94 150,000 0.58 <500 21,000 <1,000 41,000 50 1,200 <0.1 a
7/15/2008 6.87 -40.8 160,000 2.12 <100 23,000 <50 163,000 1.27 1,370 0.0
10/21/2008 7.19 -33.9 152,000 1.01 <100 20,000 <50 39,400 104 1,290 0.5 c,d
1/6/2009 6.23 -25 156,000 0.94 <100 21,000 <50 37,500 69.1 1,360 0.5
MW-1
3/16/2005 6.9 -175 310,000 0.9 <500 13,000 <1,000 49,900 4,550 7,700 2.7
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Table 4. Bio-Degradation Parameters

Station #11133, 2220 98th Ave., Oakland, CA

Well and Total Nitrate Sulfate Soluble Ferrous
Sample Date ORP Alkalinity DO NO3 S04 Sulfide CO2 Methane | Manganese Iron
pH (mV) (ng/L) (mg/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (mg/L) Comments
MW-1 Cont.
1/15/2008 7.13 -150 320,000 0.94 <500 51,000 <1,000 67,000 2,900 8,100 1.3 a
7/15/2008 7.06 -174.7 326,000 1.20 <100 50,000 <50 29,200 1,090 8,390 0.5
10/21/2008 7.30 -200.0 360,000 1.99 <100 27,000 <50 18,700 303 8,050 4.0 c
1/6/2009 6.90 225 368,000 0.69 <100 59,000 <50 21,300 277 10,100 1.6
MW-2
3/16/2005 7.1 30 85,000 1.3 5,300 38,000 <1,000 7,370 <1.0 2,200 0.7
MW-3
1/15/2008 7.10 -128 130,000 1.04 2,500 44,000 <1,000 29,000 <1.0 120 <0.1 a
7/15/2008 7.06 -47.6 112,000 1.60 820 78,000 <50 29,000 <1.0 61.8 0.5
10/21/2008 7.28 -120.6 92,000 2.21 640 52,000 <50 15,400 <1.0 19.3 0.5 c
1/6/2009 6.43 -22 94,000 1.02 420 38,000 <50 14,000 <1.0 255 0.0
RW-1
1/15/2008 6.82 -143 350,000 1.31 <500 5,000 <1,000 110,000 1,100 6,100 1.8 a
7/15/2008 6.95 -239.9 358,000 1.32 <100 21,000 <50 212,000 212 7,030 0.5
10/21/2008 7.17 -188.4 352,000 0.79 <100 10,000 <50 73,500 1,350 6,840 1.0 b, c
1/6/2009 6.43 -279 322,000 0.30 <100 13,000 <50 64,700 279 6,410 1.0
VEW-4
1/15/2008 6.99 -36 210,000 0.54 3,000 31,000 <1,000 50,000 840 880 <0.5 a
7/15/2008 6.95 -29 254,000 0.59 <100 22,000 <50 90,900 174 2,150 2.0
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ABBREVIATIONS AND SYMBOLS:

< = Not detected at or above specified laboratepprting limit
ORP = Oxygen reduction potential

DO = Dissolved oxygen

CO2 = Carbon dioxide

mV = Millivolts

ug/L = Micrograms per liter

mg/L = Milligrams per liter

FOOTNOTES:

a = Sample received after holding time expiredsfiluble sulfide and ferrous iron analyses
b = Sample analyzed after holding time expiredhftnate analysis

¢ = Sample received after holding time expireddissolved sulfide analysis

d = Sample received after holding time expirednitrate analysis

Note: The data within this table collected prim#pril 2006 was provided to Broadbent & Associatas. by Atlantic Richfield Company and their pi@ys consultants. Broadbent & Associates, Inc.nws
verified the accuracy of this information.
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Table 5. Nitrate Injection Calculations Based on Mass Flux Approach, Station 11133, Oakland, CA

Site Information Value Comments/Conversions

Hydraulic Conductivity Estimate (K) 8.6 ft/d April 1991 Aquifer Test RW-1

Thickness of impacted saturated zone (T) 20 ft Estimated based on length of screened interval of wells in zone
Hydraulic gradient (1) 0.01 f/ft Average value over the time period 1/8/2007 through 1/6/2009
Porosity (n) 0.3 () Based on literature value for soil type at the site

Width of GW plume being addressed 20 ft Lateral extend of proposed treatment

Maximum BTEX concentration (C) 0.754 mg/L Maximum total BTEX in AW-1 on 1/6/2009

Through flow of GW, Contamination, and Degradation Capacity based on mass flux

Ground-water Seepage Velocity (V) 0.287 ft/d V =K*Il/n

Total ground-water volumetric flux (Q) 34.4 ft¥/d Q = K*I*A

Total ground-water volumetric flux (Q in gal/d)) 257.3 gal/d 1ft*=7.48 gal

Total ground-water volumetric flux (Q in L/d) 974.0 L/d 1lgal =3.7854 L
mg BTEX/d (does not

Mass flux of dissolved BTEX through Treatment Zone (M) 734.4 include adsorbed phase) My =C*Q

(multiply by 2, 3, or 4 to
3.0 account for absorbed phase)

Mass flux of BTEX (including adsorbed phase) 2203.3 mg BTEX/d Safety factor of 2 or more includes adsorbed phase
Mass BTEX degraded/mass of nitrate 0.21 mg/mg Based on stoichiometry for BTEX and nitrate
Stoichiometric Nitrate Demand 10492 mg nitrate/d =My/0.21

Details for Liquid Nitrate Addition
Fast release water soluble fertilizer which include nitrogen, phosphorus, and

potassium

Nitrate Solution Concentration 50 mg/L Based on drinking water standard of 50 mg/L for Nitrate measured as NO,
Injection frequency (time between slug injection events) 15 days

Total Nitrate injection events 6

Required Slug Addition Rate 831 gallevent



Table 6. Sulfate Injection Calculations Based on Mass Flux Approach, Station 11133, Oakland, CA

Site Information Value Comments/Conversions
Hydraulic Conductivity Estimate (K) 8.6 ft/d April 1991 Aquifer Test RW-1
Thickness of impacted saturated zone (T) 20 ft Estimated based on length of screened interval of wells in zone
Hydraulic gradient (1) 0.01 ft/ft Average value over the time period 1/8/2007 through 1/6/2009
Porosity (n) 0.3 () Based on literature value for soil type at the site
Width of GW plume being addressed 20 ft Lateral extend of proposed treatment
Maximum BTEX concentration (C) 0.754 mg/L Maximum total BTEX in AW-1 on 1/6/2009
Through flow of GW, Contamination, and Degradation Capacity based on mass flux
Ground-water Seepage Velocity (V) 0.287 ft/d V = K*l/n
Total ground-water volumetric flux (Q) 34.4 ft'/d Q =K*I*A
Total ground-water volumetric flux (Q in gal/d)) 257.3 gal/d 1f5=7.48 gal
Total ground-water volumetric flux (Q in L/d) 974.0 L/d 1lgal =3.7854 L
mg BTEX/d (does not include
Mass flux of dissolved BTEX through Treatment Zone (M) 734.4 adsorbed phase) My =C*Q

Mass flux of BTEX (including adsorbed phase)
Mass BTEX degraded/mass of sulfate
Stoichiometric Sulfate Demand

Details for Liquid Sulfate Addition

Sulfate source: MgSO,- 7H,0 (Epsom Salt)- magnesium sulfate heptahydrate
Sulfate Solution Concentration

Injection frequency (time between slug injection events)

Total Sulfate injection events

Required Slug Addition Rate

(multiply by 2, 3, or 4 to
3.0 account for absorbed phase)
2203.3 mg BTEX/d
0.22 mg/mg
10015 mg sulfate/d

250 mg/L
15 days
6
159 gal/event

Safety factor of 2 or more includes adsorbed phase
Based on stoichiometry for BTEX and sulfate
=M4/0.21

Based on Secondary Drinking Water Standard of 250 mg/L for Sulfate



Table 7. Monthly Ground-Water Monitoring/Sampling Plan for Nitrate/Sulfate Addition, Station 11133, Oakland, CA

Gauging Depth pH/ temp/ cond/  pre- & Post

Well ID to Water Analysis Purge Method Fe? DO Pre- & Post ORP
MW-1 Y GBOE-BIO-TRACER MP Y Y Y
MW-3 Y GBOE-BIO-TRACER MP Y Y Y
AW-1 Y GBOE-BIO-TRACER MP Y Y Y
AW-5 Y GBOE-BIO-TRACER MP Y Y Y
RW-1 Y GBOE-BIO-TRACER MP Y Y Y
VW-1 Y GBOE-BIO-TRACER MP Y Y Y
VW-4 Y GBOE-BIO-TRACER MP Y Y Y
IW-1 Y GBOE-BIO-TRACER NP Y Y Y

Analysis:

GBOE = GRO by 8015M; BTEX/5 FO +EDB, 1,2-DCA, Ethanol by 8260B
BIO = Nitrate and Sulfate (EPA 300), Manganese (EPA 200.7), Dissolved Sulfide (SM 4500 S2-D), Methane and Carbon

Dioxide (RS Kerr 175), Alkalinity (SM2320B), and Hydrogen Sulfide (HACH Model HS-C)
TRACER = Bromide (EPA Method 300.0)

Purge Method:
NP = No Purge
MP = Micropurge aka millipurge/low-flow purge per API#4658A
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- ALAMEDA COUNTY
HEALTH CARE SERVICES

AGENCY
DAVID J. KEARS, Agency Director

ENVIRONMENTAL HEALTH SERVICES
ENVIRONMENTAL PROTECTION

1131 Harbor Bay Parkway, Suite 250
Alameda, CA 94502-6577

(510) 567-6700
FAX (510) 337-933

January 16, 2009 SRECEIVED

JAN 2 4 2009
Paul Supple

Atlantic Richfield Company : BY:. .

(A BP Affiliated Company)
P.O. Box 1257
San Ramon, CA 94583

Terry Grayson Keith Marks

ConoccoPhillips Suncor Holdings COP II, LLC.
76 Broadway 11601 Wilshire Bivd., Ste 700
Sacramento, CA 95818 Los Angeles, CA 90025-0315

Subject: Fuel Leak Case No. RO0000403 and GeoTracker Global ID T0600100210, BP #11133,
2220 98™ Avenue, Oakland, CA 94603

Dear Messrs. Supple, Grayson, Marks:

Alameda County Environmental Health (ACEH) staff has reviewed the case file for the above-
referenced site including the recently submitted document entitled, “Second Quarter 2008 Status
Report”,” dated July 18, 2008, which was prepared by Broadbent & Associates, Inc. (BAI) for the
subject site. According to BAI, nitrate/sulfate injection was to be performed during the third
quarter of 2008 as a pilot study. Although nitrate/sulfate injection was accepted by ACEH in our
October 9, 2007 directive letter, a Corrective Action Plan that evaluated at least three viable
alternatives for remedying or mitigating the actual or potential adverse effects of the unauthorized
release(s) besides “no action” and *monitored natural attenuation” remedial alternatives was also
requested in our directive letter.

ACEH requests that you address the following technical comments and send us the technical
work plan and reports requested below.

TECHNICAL COMMENTS

1. Soil and Groundwater Characterization — Although an SVE system operated at the site
from November 1994 to approximately December 1998, which reported removed
approximately 13,495 pounds of hydrocarbons, elevated concentrations of TPH-g and
benzene still remain in groundwater samples collected at the site. Specifically, TPH-g and
benzene were detected at concentrations of 6,400 pg/L and 1,700 ug/L, respectively, in a
groundwater sample collected from down-gradient monitoring well AW-2 on July 15, 2008.
Based on the analytical data, there appears to be an increasing concentration of
contaminants detected in this well and the extent of the groundwater contaminant plume
appears undefined in the down-gradient direction. Please justify that the groundwater
contaminant plume is defined or prepare a scope of work to address the above-mentioned
concerns and submit a work plan due by the date specified below.
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2. Feasibility Study/Corrective Action Plan (FS/CAP) — A CAP was first requested in our May
11, 2005 correspondence and again requested in our October 9, 2007 correspondence. To
date, a CAP has not been received. At this time, please prepare a Feasibility
Study/Corrective Action Plan {(FS/CAP), in accordance with Title 23, California Code of
Regulations, Section 2725 to evaluate possible cleanup alternatives for the site. The FS/CAP
must 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 FS/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 and time to achieve both, 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 FS/CAP.

The FS/CAP must evaluate at least three viable alternatives for remedying or mitigating the
actual or potential adverse effects of the unauthorized release(s) besides the “no action” and
“monitored natural attenuation” remedial alternatives. Each alternative shall be evaluated for
cost-effectiveness and the Responsible Party must propose the most cost-effective corrective
action. Please submit the FS/CAP no later than the date specified below.

REQUEST FOR INFORMATION

ACEH’s case file for the subject site contains the following electronic reports as listed on our
website (hitp://www.acgov.org/aceh/lop/ust.htm). You are requested to submit copies of all other
reports related to environmental investigations for this property (including the July 2, 1987 Tank
Removal Report [KEI-J87-064]) by February 16, 2009.

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:

e March 17, 2009 — Soil and Water Investigation Work Plan
s April 16, 2009 — FS/CAP

e April 30, 2009 — Semi-annual Monitoring Report (1% Quarter 2009)
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e October 30, 2009 — Semi-annual Monitoring Report (3" 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 welis, 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 submittai 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.qov/ust/electronic_submittal/report ramts.shtml.

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:
"l 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 vour 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.



Messrs. Supple, Grayson, Marks
RO0000403
January 16, 2009, Page 4

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.

Paresh C. Khatri Donna L. Drogos, P
Hazardous Materials Specialist Supervising Hazardous Materials Specialist

Enclosure: ACEH Electronic Report Upload (ftp) Instructions

CC:

Tom Venus, Broadbent & Associates, Inc., 1324 Mangrove Ave., Ste 212, Chico, CA 95926

Leroy Griffin, Oakland Fire Department, 250 Frank H. Ogawa Plaza, Ste. 3341, Oakland, CA
94612-2032

Donna Drogos, ACEH

Paresh Khatri, ACEH

File



Matt Herrick

From: Matt Herrick [mherrick @ broadbentinc.com)]

Sent: Thursday, April 09, 2009 2:56 PM

To: 'Khatri, Paresh, Env. Health'

Cc: ‘Rob Miller'; 'paul.supple @bp.com’; ‘Jason Duda'; ‘Drogos, Donna, Env. Health'
Subject: RE: Extension Request FS/CAP - Station 11133 (ACEH Case #R0000403)

Paresh,

Thank you for approving our request for an extension on submittal of the FS/CAP. To further clarify the timeline of events
over the last couple of years at this site | have provided the below summary:

ACEH May 11, 2005 Letter: Asks for submittal of a feasibility study work plan and a CAP 90 days after FS approval.
URS July 8, 2005 Nitrate/Sulfate Feasibility Study Work Plan:

ACEH December 20, 2007 Letter: Approves the above URS 2005 Work Plan and asks for results of the pilot testing
nitrate/sulfate addition work be included in a CAP

ACEH January 16, 2009 Letter: Asks for submittal of a SWI Work Plan and FS/CAP.

Based on the above transmittals, it has been our understanding that pilot scale nitrate/sulfate addition work activities
would be completed prior to submittal of a CAP. Although a CAP was originally requested in 2005, the ACEH did not
approve the pilot scale nitrate/sulfate addition work plan until December 2007. For various reasons, and as documented
in past transmittals with the ACEH, pilot scale work was not implemented in 2008. As stated below, efforts up until just
recently have been focused on initiating pilot scale testing and not completion of a CAP.

In light of the above information, it is our opinion that there is shared responsibility in delays on this project and specifically
submittal of a FS/CAP.

Thanks

Matt

From: Khatri, Paresh, Env. Health [mailto:paresh.khatri@acgov.org]

Sent: Thursday, April 09, 2009 9:32 AM

To: 'Matt Herrick'

Cc: 'Rob Miller'; paul.supple@bp.com; 'Jason Duda'; Drogos, Donna, Env. Health
Subject: RE: Extension Request FS/CAP - Station 11133 (ACEH Case #R0000403)

Matt,

Your request for an extension to submit the FS/CAP by May 15, 2009 is acceptable. However, the submittal will be
received past the LOP’s most recent assigned due date of April 16, 2009 and well past the initial due date of July
11, 2005, (which was stipulated in our May 11, 2005 correspondence). Please note that in the event enforcement
actions are pursued by this Agency for any of the BP/ARCO LUFT cases, delinquent submittal trends may be
considered.

Sincerely,

Paresh C. Khatri

Hazardous Materials Specialist
Alameda County Environmental Health
Local Oversight Program

1131 Harbor Bay Parkway

Alameda, CA 94502-6577

Phone: (510) 777-2478

4/9/2009



Fax: (510) 337-9335

E-mail: Paresh.Khatri@acgov.org

http://www.acgov.org/aceh/lop/lop.htm

Confidentiality Notice: This e-mail message, including any attachments, is for the sole use of intended recipient(s) and
may contain confidential and protected information. Any unauthorized review, use, disclosure, or distribution is
prohibited. If you are not the intended recipient, please contact the sender by reply e-mail and destroy all copies of the
original message.

From: Matt Herrick [mailto:mherrick@broadbentinc.com]

Sent: Wednesday, April 08, 2009 8:56 AM

To: Khatri, Paresh, Env. Health

Cc: 'Rob Miller'; paul.supple@bp.com; ‘Jason Duda’'

Subject: Extension Request FS/CAP - Station 11133 (ACEH Case #R0000403)

Paresh,

The ACEH January 16, 2009 letter requested submittal of a FS/CAP by April 16, 2009 for Former BP Station #11133
located at 2220 98" Avenue, Oakland, California. Per our recent conversation, we were anticipating that pilot scale
nitrate/sulfate addition remedial activities would be completed prior to submittal of a FS/CAP. As a result, efforts up until
just recently have been focused on initiating pilot scale testing. However, it is now our understanding that the ACEH
would like a FS/CAP completed prior to initiation of any pilot scale remedial activities.

Additional time beyond the current deadline of April 16, 2009 is needed to complete a FS/CAP. It is therefore requested
that the deadline for submittal of the FS/CAP be revised to May 15, 2009.

Please provide a response to this email and our request for an extension. If you should have questions or require
additional information, please do not hesitate to contact me directly.

Thanks
Matt Herrick, PG, CHG, CEM
Senior Hydrogeologist

Broadbent & Associates, Inc.
(775) 322-7969

4/9/2009



Matt Herrick

From: Mary Rose Cassa [MCassa@waterboards.ca.gov]
Sent: Monday, February 23, 2009 8:58 AM

To: Matt Herrick

Cc: paresh.khatri@acgov.org; Cherie MCcaulou
Subject: Re: Nitrate/Sulfate Addition

Matt,

This Water Board does not issue permits for activities such as you propose. We do,
however, require a detailed workplan (in this case, submitted to the local oversight
agency) that covers all the testing, monitoring, and reporting for the project.

The workplan for the County should address the substantive requirements of a WDR. Mainly
make sure you know what you’re doing; make sure the injectant doesn't go somewhere it
shouldn't and that it would not react adversely (e.g., transform metals); and include
adequate monitoring for the appropriate constituents/conditions.

If you demonstrate that you understand the process and you can adequately monitor it, then
it can be approved. A bench scale test might prove helpful. The workplan should make it
clear that you understand the site well enough that you would not cause the plume to
migrate in a way that might require additional containment action in the future. You
should consider a contingency plan to pump it out if things go wrong

It’s appropriate to test to verify that site conditions and the plume will not worsen with
injection and that existing conditions (lithology, chemistry, microbes, etc) are amenable
to the technology.

The physical parameters of the site need to be well understood so that the pathways for
the injectant and contaminants are clear. This might include additional assessment of
subsurface conditions to evaluate if the proposed technology is appropriate for the site.

This could include the following:

1) Conduct a 48-hour aquifer test to evaluate the parameters of the
aquifer, including monitoring of the water levels, dissolved concentrations, and other
chemical and physical parameters before, during, and after the aquifer test.

2) Describe why this technology is appropriate to use at this site
based on the site parameters.

3) Prepare engineered plans and verification that the materials
used (well screen, tubing, etc) are compatible with the chemicals used.

4) Perform field injection pilot tests to determine the

effectiveness of the technology by characterizing the rate of breakdown and potential for
plume migration. Since direct injection into a monitoring well renders the well useless
for future monitoring, dedicated injection well (s) should be installed for this purpose.
The injection well(s) should also be surrounded by observation wells, located in between
the injection point(s) and other potential areas of concern (subsurface utilities,
buildings, etc). Monitoring and observation wells should be evaluated for key parameters
before, during and after each injection. Depending on site conditions, fugitive vapors
should be evaluated and a recovery plan implemented to prevent plume expansion.

5) Hazardous Materials Business Plan may be required for any

reportable quantity of hazardous materials used and stored on site or proof that the
material used is non-hazardous (Health and Safety Code

Ch. 6.95) by providing MSDS sheets and quantity. Contingency plan for

spill prevention/containment.

6) Notify current property owners/occupants and surrounding property
owners/occupants.



The above is not an exhaustive list of requirements, but should help you develop a pilot
test workplan/interim remedial action plan that can be approved.

Regards,

Mary Rose

- T T - = - - - - - = - - - - - - - - - - - - - - Mary Rose Cassa, PG Senior Engineering
Geologist Toxics Cleanup Division San Francisco Bay Regional Water Quality Control Board
1515 Clay Street, Suite 1400

Oakland, CA 94612

510-622-2447

To comply with the Governor’s order calling for furloughs, the boards, departments and
offices of the California Environmental Protection Agency are closed the first and third
Priday of every month.

>>> "Matt Herrick" <mherrick@broadbentinc.com> 2/19/2009 3:09 PM >>>
Mary Rose,

We exchanged voice mails earlier today regarding permit requirements for implementation of
pilot scale nitrate/sulfate addition at a former retail gas station in Oakland. The
property is Former BP Station #11133 located at 2220 98th Avenue, Oakland, CA. The LOP is
the Alameda County Environmental Health (ACEH Case #R00000403)

A Work Plan has been approved by the ACEH to initiate pilot scale nitrate/sulfate
injection remedial activities. We do have a contact record from a phone conversation last
yvear in which you stated that a permit was not necessary for pilot scale work activities.
However, I wanted to follow up with vou to receive written confirmation that this is still
the case. I also wanted to ask if there were any limitations on solution concentrations
of nitrate and sulfate that could be injected into wells to enhance biodegradation of
petroleum hydrocarbons.

Thanks

Matt Herrick
Senior Hydrogeologist
Broadbent & Associates, Inc.

(775) 322-7969



APPENDIX B

Historical Soil and Ground-Water Data
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January 20, 1993 WEESNA

BP Ol Facility No. 11133, Oakland, California Working To Restore Nature

TABLE 1 .
RESULTS OF ANALYSES OF SOIL SAMPLES FROM TANK. EXCAVATION
BP Oil Company Service Station No. 11133
2270 - 98th Avenme

l ‘ Qakland, Clifornia

Sample Sample Total
Number Depth TPHg Benzene Teluene Kylenag
June 17, 1937
Al 135 420 15 42 30
A2 - 133 16 23 .22 0.95
Bl 35 400 23 41 22
B2 ' 140 150 4.6 11 12

l C1 i3.5 12 0.74 046 0.65
Resulis in parts per million (ppm)
< = less than detection Emits

! TPHg = Total petroleum hydrocarbons as gasoline

320053
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Results of Scil Analyses - Parts Per Million

Results of Water Analyses — parts per billion
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<0.90005
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<0.0005
0. 0007
0.G008
<0. 0005

0.000381
0.0007
0.00186
0.00078

Benzene

June 14, 1988
Page 5
Sawmple Depth
Number (feet)
My-1 10
W1 15
M-l 20
My-2 10 .
MW~z 15
Mw-2 20
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MW-3 16
Miw-3 is
MW-3 20
Mw-3 25
S8ample Depth
Humbeyr ({feel)
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MW=-2 23.833
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HD
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76,000 29,000

ND
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0.55

ND

Toluene

<0.0005
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0.07
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0.0008
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Xylene
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<0.0005
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<0.0005
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ND
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ND
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January 20, 1993 Working To Restora Nature

BP Oil Facility No. 11133, Oakland, California

TABLE 2 '
RESULTS OF ANALYSES OF SOIL SAMPLES FROM BORINGS
BP Oil Company Service Station No. 11133
2220 - 98th Avenue, Qakland, Califernia

.

r

(page 1 of 2)

Boring Sample Ethyl- Total
Rumber Depth TPHg Benzene Toluene benzene Xylenes
Juge 1930
AW-1 50 ND ND ND ND MND
AW-1 00 ND 0031 ND ND ND
AW 150 ND 0007 NP NI ND
AW-1 200 12 0470 ND ND ND
AW-1 250 ND 0.013 ND ND N
AW-1 30.0 ND ND ND ND ND
AW-2 210 ND ND ND NG ND
AW-2 260 ND NI ND ND ND
AW-3 210 ND 0.074 0.027 0.010 0049
AW-3 260 ND 6.083 0.910 - 004 0.018
AW - 118 ND XD NP ND ND
AW-4 164. ND 0.170 0010 0.024 0.045
AW-4 210 10 0.150 0.013 0.040 0.0%0
Rw-1 50 ND ND N ND ND
RW-1 100 ND 0.006 ND ND ND
Rw-1 150 ND 0031 ND ND ND
RW-1 200 ND 0.230 0.088 0010 0.040
Rw-1 250 - 33.0 LO0G 6.710 ND 2300
April 1991
SBA-S 10.5-110 <] 0016 <0.003 <0.003 <0.003
(AW-5) 20.5-21.90 <1 0.020 <0.003 0.007 0.008

255260 <1 0.0077 <0.003 0.003 0.011
SBA-6 10.5-11.0 <1 009 0.022 0.008 0,040
{AW-6) 20.5-0.0 <1 <0,003 <0.003 <0.003 <0.003

25.5-26:0 <1 0.005 0.010 <{.003 0.0066
Results in parts per million (ppm)

< = less than detection limits

TPHg = Total petrolenn hydrocarbons as gasoline

320063



January 20, 1993 |

BP Oil Facility No. 11133, Oakland, California

——pEsNA

Working To Restore Nature

TABLE 2

RESULTS OF ANALYSES OF SOIL SAMPLES FROM BORINGS

BP Qil Company Service Station No, 11133

2230 - S8th Avenue, Qakland, California

QS

{page 2 of 2) :

Boring Sample Ethyl- Total
Namber Depth TPHg Benzens Toluene benzene Xylenies
April 1991
SBaA.7 105110 <1 <0.003 <003 <0003 <0.003
(AW-T) 5210 <1 <0003 <0.003 <0003 <13

2552650 <l <0.003 _ <0.603 <0.003 <0003
SBA-8 105-11.0 <1 <0,003 <0003 <0003 <0003
(AW-B) 205-210 <1 <0.003 <0003 <0003 <0003
March 1992 .
S-BY-16.0 9 <1 0.063 - 0011 0.018 0.0064
S-B10-6.5 10 <1 <005 <0005 <{.005 <0005
S-B10-1L5. 10 <1 <{.005 <{.005 <0.005 < G005
8-B10-160 10 <1 <0003 <0003 <3.005 <(.005
S-B11-16.5 11 320 025 32 i1

. 007

Results in parts per million (ppm)

< = less than detection limits

TPHg = Total petroleum hydrocarbens as gasoline

32006-3



TABLE 1 - SUMMARY OF RESULTS OF SOIL SAMPLING
BP OIL COMPANY SERVICE STATION NO. 11133
2220 98TH AVENUE, OAKLAND, CALIFORNIA

ALISTO PROJECT NO. 10025

BORE SAMPLE DATE OF TPH-G B T E X - MTBE LAB
D -D(iT SAMPLING  (mghg)  (mgkg) (mgkg)  (mgkg)  (mgkd)  (mgko)
& )
AW-0 16.5-17 12/03/95 ND<0.1 ND‘:IO.Gm ND<0.002 ND<0.002 ND<0.002 ND<01 SPL
AW-9 19-18.5 12/03/96 ND<Q.1 ND<0.001 ND<0.002 ND<DOI2 ND<O.O02 ND<0O1  SPL
ABBREVIATIONS:
TPHG Total petroleum hydrocarbons as gascline
B Benzens :
T Toluens
E Ethwibenzene
X Total xylenes
MTBE Methyi tert butyl ether
mgrkg Miigrams per kilograms
. \)SP.L Southem Petroleun Laboratories
T T——

- 40M0-025 800 wa2
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Takle
Soll Analytical Data
B3P Site No. 111838
2220 98th Avenus, Qakiand, California

=

Eihyl- Total
Sample ID Datz Sample Depth TPH-g TPH-d Benzeme Toluene benzeme Xylenes MTRE  Lead

Sampled (feet bps) (mg/ke)  (mg/kg) (mg/ke)  (mgike) (mgikg) (mglke) (mp/ke) {mo/kg)

YEW-2 May-96 16.5 <01 NA <0.001 «0.002 <0002 <0002 <0.1 NA
VEW-9 May-96 Composite <1 NA =0.001 <0.002 <0002 <0002 <1 4.0

TD-5-0.5 Dec-94 0.3 NB 3,900 KD ND ND ND NA NA

Source: MWH 2002, "Risk-based Cormreotive Action (RBCA) Bvahuation for BP Oil Facility No. 11133, March.

Abhreviations and Nofes:

mglkg = Milligrams per kilogram
MTBE = Methyl tert-butyl ether
TPH-g = Total petrolewn hydrocarbons &3 gasoline
TPH-d = Total petroletm hydrocarbons as diessl
‘<n= Below detection limit of n mgtkg
} HNA =~ Net analyzed
T- 7 NB = Not detected

Page 1 of 1



CAMBRIA - .
%
Table 1. Soil Analytical Data - BP Site No. 11133,

2220 g8th Avenue, Oakland, California

A - Ethyl- _ Total
Sample ID Date TPHy Benzene Tolrene henzene Xylenes MTBE  Lead
(Depthin feef) Sampled (mgkg) (ngkg) (mokg) (mghke) (mgks) (mafke) (myke)

Analytical Method: 8015m 8021 8021 8621 8621 8021 6010
B-1-4.5 10/22:01 0.49 <0.005 <0.005 - <0.005 <0005 <0.005 -
B-1.13.5 10722001 <0.050 <0.005 <0.005 <0005 <0.095 <0005 -
Ba2.5 10/22/01 1.6 <0.005 <0.005 <0.005 <0005 <0005 - -
B-2-13.5 1072201 <0050 <0005 <0005 <0005  <0.005  <0.005 -
B-3-4.5 10/22/01  <0.050 <0005 <0005  <0.005 <0.005  <Q.005 -
B-3-13.5 10/22/01  <0.050 <0005 <0005 <0005 <0005 <0.005 -
B-4-4.5 1022/61 <0050 <0005  <0.005  <0.005 «<0.005  <0.005 -
B~4-13.5 102201 <0050 <0005  <0.005 <0005 <0005 <0.005 -
Dup 102201 <0050 <0005  <0.005  <0.005 <0005  <0.005 -
B-4-18.5 1022001 <0.050 <0005 <0005 <0005  <0.005 <0.Q005 -
B-5-5.5 102301 0884 <0005  <0.005 <0005 <0005  <0.005 -
B-5-19.5 1023/01 <0050  <0.005. <0.005 <0005 <0005 <0.005 -
B-g-55 10/23/01 <0.250 <0.005 <(3.005 <0.005 0.013 <0.005 -
B-6-19.5 1072301 <0.050  <0.005 <0005 <0.005 © «<0.005 <0005 -
Composite 16723701 <0.050  <0.005% <0005 <0005 <0.005 <0.005 <472
-—_WW —‘mm

Abbmvigtiom and Notes:

mg'kg = Milligrams per kilogram

MTEE = Methy! tert-buty] ether

TPHg = Totdl petroleurn hydrocarbons ag gasaline
< = Below detection limit of n mg/kg

-~ = Not acalyzed

EiBritish Potradsunhd 122-Sierra, San For\ Wl Enstllson ReporfBR1 1538 Anslptiost Beilage 1 of 1
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 CAMBRIA

Table 2. Soll-Vapor Analytical Data - BP Sita No. 11133,
2220 98th Avenue, Oaldand, Callfarnia

—ﬁl-thyl- — Total Carben
Saniple ID Date TPHg Benzene Toluene benzene Xylenes MTBE Oxygen Methane Dioxide

Deptiein fect) Sampled (ppmv) _(ppmv) _(ppmv) (ppmy)  (ppmv)  (ppmv) (%) (%) (%)
Aralytical Method: TO-3 TO-3 TO-3 TC-3 TO3 TO3 - D-1946 D-1946 D194

B-1-V1 (59 1022/ 6.6 00073 40862  <0.0020 00049 0.0038 - - -
B-1-w200% 10/22/01 2.9 <00027 00033  <0.0027 00031 <0.00%7 - . -
B-1-¥3 {159 1022401 1.8 04,0033 0OR6  <0.0025  0.9047 0.0050 - - -
B-2-V1 (51 10422401 2.4 00080 0.007¢  <0.0026 00038 <0.c026 22 <0,0026 0.28
B2-vVZ {1t 1042201 i1 9.0062 a 00063 <0.0026 <0.0025 <0.0026 21 <0.0026 0,33
B-2.V3 (159 10/22/01 4.5 0.0872 0.0072  <00025  0.0035 <0.0025 ot <0.0025 0.33
B-3-V1 59 10£22/01 740 0.026 0019 <0025 - 0.6098 00047 - - -
B-3-V2 (10% 10/22/G1 2.2 0079 00055 <«0.0036 60030 <0.0036 - - .
B-3-V3 (15 10/22101 1.6 60064 ~ 00074 00027 00063  0.0040 - - -
B-4-V1(5) 02201 1.3 0.010a 00082 <0029 00043 <00029 20 <0005 0066
O BANZ0) 10/22/01 1.3 0.0042 00060 <00026  6.0051 <0.0026 20 <0.0026 0070
1B-4—V3 (1M 10722001 21 0.013 0.011 0.6040a 0.0090 0.0042 20 <0.0025 6092
B-5V1(59 10723501 62 40232 0.020 <00040 0.012  0.6070 - - -
B-SV2(109 . 10723401 2.8 0.0058 9.0094 <(.0024 €.0084 0.0033 - - -
B-5-v3{13) 10/23/0% 17 <00042b 00055 <0.0042h <0.0042b <0.0042 - - -
B-6-V1(5) 10/23/01 42 G.030a 0.617 0.0078 o411 0.0062 - - -
B-6-VZ (109 10723701 2.3 0.028 0.060 0.0076 #.025 90041 - - -
B-6-V3(15) 10/23/01 24 0.34 .23 415 0.59 4,062 - - “
e — e —— T e
Abbreviations and Netes:
Ppmv w Parts per miflion by volume

MTEE = Methyl tert-buty] ether
TPHg =Total petroteum hydrotasbons as gasoline
<1 = Below datection limit of n ppmv or %
"~ =Not analyzed
a = Reported vatue may be bissed due to apparent matrix inferferences.
b = Bievated reporting Hmits due to high residual canister vacuurn.

Fiiritih Petrolibt 1225 Sleers, Sun Fos\Well Ensiaslaion RepeefiEP- 11433 Analytical Repits Page | of 1
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Environmental Laboratories: -

3164 Gold Camp Drive, Suite 200
Rancho Cordova, CA 95670
Phone: (916) 852-6699

Fax: {916} 852-6688

ANALYSIS REPORT

RaEsSNA

Working To Restore Mature

1020lab frm
Attention:  Greg Gurss Date Sampled: 4-08-92
RESNA Industries Date Received: 4-09-92
3164 Gold Camp Drive, #200 BTEX Analyzed: 4-09-92
Rancho Cordova, CA 95670 TPHg Analyzed: 4-09-92
Praject: 32006.01 Matrix: Air
Ethyl- Total
Benzene Toluene benzene Xylenes TPHg
mg/m* mg/m? mg/m> mg/m’ mg/m’
Reporting Limit: . 0.05 0.05 0.05 0.05 5.0
SAMPLE
Laboratory Identification
A-0408-VW2INF 250 55 20 49 9500
A3204003
A-G408-VW3IINF 1.0 20 17 6.1 9.0
A3204004
A-0408-VW1INF1 120 83 24 21 5100
A3204005
A-D408- VW IIINE2 0.7 0.6 11 30 15
A3204006

mgfm ~milligrams per cubic meter

MD = Naot detected. Compound(s) may be present al concentrations below the reporting limit.

NR = Analysis not requested.

Do

ANALYTICAL PROCEDURES
BTEX~ Henzene, toluene, ethylbenzene, and total xylene isomers (BTEX) are measured by a modified TO-14/8020 and 607 methads
which utilize a purge and trap,and a gas <hromatograph (GC) equipped with a photsienization detector (PID).

TPHg~Total petroleum hydrocarbons as gasoline (low-te-medium boiling points) are measured by a medified EPA Method 8C15 and
TO-14, which utilize 2 Purge aad Trap and a GC equipped with a FII3.

S .
Lab4ratpry Representative

4.10-92

Date Reporled

APPLIFD) ANALYTICAL LABORATORY IS CERTIFIED BY THE STATE OF CALIFORNIA
DEPART\/{ENT OF HEALTH SERVICES AS A HAZARDOQUS WASTE TESTING LABORATORY
(Certification No. E773}
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Environmental Laboratories:

3164 Gold Camp Drive, Suite 200
Rancho Cordova, CA 95670
Phone: {S316) B52-6699

Fax; (916) 852-6688

ANALYSIS REPORT

RaSNA

Working To Restore Nature

102012b. fem
Attention: Greg Gurss Date Sampled: 4-08-92
RESNA Industries Date Received: 4-09-92
3164 Gold Camp Drive, #200 BTEX Analyzed: 4-09-92
Rancho Cordova, CA 95670 TPHg Analyzed: 4-09-92
Project: 32006.01 Matrix: Air
Ethyl- Total
Benzene Toluene benzene Xylenes TPH%
mg/m’ mg/ o’ mg/m? mg/m’  mg/m
Reporting Limit: 0.05 0.05 0.05 0.05 5.0
SAMPLE
Laboratory Identification
' A-0408-VWLINF3 240 12 9.5 B 600
A3204007
A-0408-VWIINF4 20 03 11 2.4 53
A3204008 .
A-Q408-VWIEFF 13 1.4 14 58 16
A 3204009

mg/| m? =milligrams per cubic meter

ND = Not detected. Compound(s} may be present al concentralions below the reporting limit.

NR = Analysis not requested.

ANALYTICAL PROCEDURES

DBTEX-— Benzene, toluene, ethylbenzene, and (otal xylene isomers (BTEX) are measured by a modified TO-14/8020 and 602 meihods
which wtilize a purge and trap.and a gas chromatograph (GC) equipped with a photolonization detector {P1D).

TPHg-Total petroleum hydrocacbons as gasoline {low-to-medium beiling points) are measured by a madified EPA Method 8015 and
TO-14. which utilize 5 Purge and Trap and a GC equipped with 2 FI1E.

o .
Representative

4-16-92

Date Reported

APPLIED ANALYTICAL LABORATORY IS CERTIFIED BY THE STATE OF CALIFORNIA
DEPARTMENT OF HEALTH SERVICES AS A HAZARDOUS WASTE TESTING LABORATORY

{Certification No. ET73)




Table 3

Scil Analytical Data
Former BP #11133
2220 98th Ave., Oakland, CA

Sample
. Date GRO Benzene Toluene Ethylbenzene Kylenes TBA TAME Lead
Soil Sample ID | Depth MTRE (mg/k
P g | Seed | ek | ek | ek | sk | meko | mern | sk eI (mekg)
SB-1(5-5.5% 5 07/22/05 | ND<0.091 ND<0.0040 | ND<0.0046 ND<0.0046 ND<0.0046 ND<Q.0L8 ND<0.0046 ND<).0046 NA

SB-1 (9.5-10" 9.5 07/22/05 | ND<0.096 | ND<0.0048 | ND<0.0048 | ND<0.0048 ND<0.0048 ND<0.019 ND<0.0048 | ND<0.0048 NA

SB-1 (14.5-15") i4.5 07/22/05 | ND<0.099 ND<(Q.0050 | ND<0.0050 | ND<0.0030 1 ND<0.0050 ND<0.020 ND<G.0050 | ND<0.0050 NA

S$B-1(19.5-209 19.5 07/22/05 | ND<0.095 ND<(.0048 | ND<0.0048 | ND<0.0048 ND<0.0048 ND<(0.019 ND<0Q.0048 | ND<0.0048 NA

5B-1(21.5-227) 21.5 07/22/05 | ND<0.096 | ND<0.0048 | ND<0.0048 | ND=0.0048 ND<0.0048 ND<0.019 ND<0.0048 | ND<0.0048 NA

5B-11{25-25.5% 25 07/22/05 | 64 ND<0.030 ND=<(.050 0.20 ND=0.050 ND<5.0 ND<0.050 ND<(.050 ND<5.0
SB-1 (27.5-28"% 27.5 07/22/05 0.39 ND=<0.050 ND=0.050 ND<0.050 ND<0.050 ND<0.020 NID<0.050 ND<0.050 NA
SB-1{31.5-32% 31.5 07/22/03 7.0 ND<(.024 ND<0.024 ND<0.024 ND=0.024 ND<(.098 ND<0.024 ND=<(.024 NA
SB-1 {34.5-35" 34.5 07/22/05 6.19 ND<0.0048 ; ND<0.0048 | ND<0,0048 ND<0.0048 ND<0.019 ND<(.0048 | ND<(.0048 NA
SB-1 (37.5-389 37.5 07/22/05 | ND<0.094 ND<0.0047 | ND<0.0047 | ND<0.0047 ND<0.0047 ND<0.01% ND<0.0047 0.0097 NA
SB-1{41.5-42"} | 41.5 07/22/05 | ND<0.096 ND<0.0048 | ND<0.0048 | ND<0.0048 ND<0.0048 ND<0.019 ND<0.0048 | ND<(.0048 NA
8B-2 @5 5 09/16/05 | ND<0.10 ND=<0.0050 | ND<0.0050 | ND<0.0050 ND<0.0050 ND<0.02¢ ND<(0.0050 | NDP<0.0050 NA
SB-2 @ 10 10 09/16/05 { ND<0.10 ND<0.6050 | ND<0.0050 { ND<0.0050 ND<0.0650 ND<0.026 ND<0.6050 | ND<G.0050 NA
SB-2 @15 15 09/16/05 | ND<0.10 ND<(0.0050 | ND<0.0050 | ND<0,0050 ND<0.0050 ND<0.020 ND<0.0050 | ND<0.0050 NA
SB-2 @ 20' 20 09/16/05 | ND<0.10 ND<).0050 | ND<0.0050 | ND<0.0050 ND<0.0050 ND<0.020 ND<(.0050 | ND<0.0050 NA
SB-2 @ 22" 22 09/16/05 | ND<0.10 ND=<0.0050 | ND<0,0050 | ND<0.0050 ND=<0.0050 ND<0.026 ND=<0.0050 | ND<0.0050 NA
SB-2 @ 25 25 09/16/05 | ND<0.20 ND<0.010 ND<0.010 ND<.610 ND=<(.010 ND<0.040 0.017 0.068 NA
SB-2 @ 30 30 09/16/05 | WD<0.20 ND<0.010 ND<0.010 ND<0.010 ND<0.010 ND<0.040 0.015 0.062 NA
S5B-4 @2 3 09/16/05 | ND<Q.088 | ND<0.0044 | ND<0.0044 | ND=<0.0044 NID<0.0044 ND<(.018 ND<0.0044 | ND<0.0044 NA
5B-4 @ ¢ & 09/16/05 | ND<0.088 | ND<0.0044 | ND<0.0044 | ND<(.0044 ND<0.0044 ND<0.018 ND<0.0044 | ND<0.0044 NA
S5B-4 @9 9 09/16/05 | ND<0.10 ND<0.0050 | NP<0.0050 | ND<0.0050 ND<.0050 ND<0.020 ND<0.0050 | ND<0.0050 NA
SB-4 @ 12 12 09/16/05 | ND<0.10 ND=<(.0050 | ND<0.0050 | ND<0.0050 ND<0.0050 ND<0.020 ND<Q.0050 | ND<0.0050 NA

XAK_ENVI_WASTEBP GEMSITESILNILES SITES\11120REFPORTSISWITABLES\Soil Data +1133.xis Page 1¢f 2




Table 3

Soil Analytical Data
Former BP #11133
2220 98th Ave., Oakland, CA

Notes: Ayl Samples analyzed by EPA Method 8260B. Di-isopropy! ether, 1,2-dibromoethane, 1,2-
dichloroethane, ethy! tertiary butyl ether, and ethanol were not detected at or above their respective
laboratory reporting limit.

Total lead analyzed by EPA Method 6000/7000 series for soil disposal purposes.
bgs = below ground surface
GRO = Gasoline ranpe organics
TBA = tert-butyl alcohol
TAME = tert-amyl methyl ether
MTBE = Methy! tert-butyl ether
mg/kg = milligrams per kilogram
ND< = Not detected at or above stated laboratory reporting limit
NA = Not analyzed

XAK_ENY\_WASTEIBP GEMISITESILNILES SITESVI1 133WREPORTS\SWATABLES\Soll Data 19133 x5 Page 2 of 2



TABLE 1 - SUMMARY OF RESULTS OF VAPOR EXTRADTION TREATMENT SYSTEM OPERATION
BP OlL OOMPARY SERVICE STATION M0, 11133 .
2220 28T AVENUE, CAKLARD, GALEFORMNIA

ALISTD PRGIECT WO, 10025

Monitoring Dateof Hydrocarbons  Influent Exhaust Effluent  Destrection  Hydrocarbon Pereioey Total

il L ] LABY
Point Maniloring Datacled Flow Rate  Temparaittre  Flow Rate Efficiency Discharge Hwiroostions  Hydrocarbons  TREE i T & % FIELD
{ppmv) {scfm) (degrees F} {ackm)} (%) (tbsfday) - ?mgim&d Reﬁn;c)\i'ed ippett  dpomd fpperd ipped {poml EQUIPMENT
{Hs) 5

-1 12/21/94 162 400 194 503 - . NG NG 121 13 40 24 12.0 ATox
I-1 12/29/94 180 450 190 583 - - 2417 4.7 i e . HORIBA
-t (1/03/95 80 450 190 563 —— e 671 308.8 e - — - — HORIBA
-t N2/ 80 425 256 585 —— - B5.& 3944 o na -— —— - HORIBA
I-t 01726/85 10 550 198 694 v - 287 4232 n o — e e HORIBA
-1 1/30/95 10 628 200 666 — ~~- 78 4310 ~—- — -— e e HORIBA
-t 02/186/95 460 550 200 698 e .- 1604.3 20353 - - — — — HORIBA ~
-1 (3/02/95 ND<10 B850 200 825 — e NG 20353 - - - - -—- HORIBA
-1 (37277595 360 528 264 721 -— - 1762.4 3797.7 -~ - = R - HORIBA
{-1 04/03/95 30 450 229 589 e - 352 38329 e ——— - - - HORIBA
-1 05/04/95 NB<10 475 185 589 — — NC 38329 - — — -— - HORIBA
11 05/23/95 110 525 178 642 — 408.3 42422 — e - — HORIBA
8] 0B/01/95 20 425 172 517 —n- - 285 42704 - e — —_ -— HCRIBA
B ] 06/28/95 80 500 28BS 716 - —— 4028 4673.6 — — — — - HORIBA
-1 07/31/85 20 500 188 824 e - 553.9 5227.5 — — — -— HORIBA
i1 0B/23/86 &8 425 186 528 — - 35.7 5263.2 - e ~- - -— MINIRAE
i1 DYfZB/95 86.8 B30 183 855 -— — 617.7 5881.0 - e - .- .- MINIRAE
i1 10/31/85 9.5 450 188 559 - 5178 6358.9 e MINIRAE
11 11488 BE A A50 ity &7 s e AL

£-1 12/21/94 4 400 194 503 97.53% 0.8 - 4 0028 0032 0.0%4 0.026 ATox
E-l 12/29/94 10 450 190 563 94.44% 2.1 —_ - - - HORIPA
E-1 01/03795 ND<10 450 190 BG3  »B7.50% <2.1 — — - - — HORIBA
£-1 0112/95 ND<{0 425 256 585 >83.33% <22 . -— — — - - - HORIBA
. 01/26/95 ND<10 580 126 694 — <26 o - — e - HOBIBA
E-1 01/30/058 ND<10 525 200 66 -— <2.5 e - = - — — - HORIBA
E-1 Q2/16/95 ¢4 550 200 548 85.96% 15.8 —_ —_ - - m— e - HORIBA
E-1 03/02/95 ND<10 650 200 825 - <31 — . HORIBA
E-1 03/27/95 10 525 254 721 87.22% 2.7 —— HORIBA
E-1 04/03/95 ND<10 450 291 589 >B6.67% 2.2 — — e HORIBA
E 05/04/95 185 5AY - <22 . — HORIBA
E-1 OS/23/95 178 842 81.60% 4.8 .- e - HORIBA
E-1 D6/01/95 172 517 >50.00% <1.9 - — — —_— e e - HORIBA
E-1 06/26/95 285 Fal: =87 .50% <27 e —— -— —_ o s -— HORIBA
E-1 07731195 188 &24 ~88.89% — -— -— e e o e HORIBA
E-1 0B/23/95 188 528 83.67% — _— e MINIBAE
E-1 09/28/95 95.85% - _— MINIRAE
E-1 10731495 90.60% - . - MINIRAE
B 11114705 a1 Bl i




TABLE 1 - SUMMARY OF RESULTS OF VAROR EXTRACTICN TREATMENT SYSTEM OPERATION {
BP OIL COMPANY SERVICE STATION MO, 11933 -
2000 BETH AVEMUR, OANLAND, CALIFOEMNS
ALISTS PROJECT NO. 1888
Monitoring  Daleof Hydrocarbons  Influemt Exhaust Efffuent  Destruction  Hydrocarbon Pl Total .. AdciBer Anulviicst Data LAB/
Point Monitoring  Oelected  Flow Rate  Temperalure  Flow Rale Eflclency  Discharge Hydrocathane  Hydrocarbons — 1R84S B ¥ E % FIELD
(pPpmv) {scim) {degress F) {asim; (%) {bbs/day) -Wma@amm Fleg;m;ed fpoe  {opmd {pod - foomd. fopmd EQUIPMENT
{thd S
ABBREVIATIONS.
e Posta per milllen volums B Barnens
ot Standant cible feaf par minids 7 Toluang _
aidm ‘At cubic Teet pocminig E Efinihinzens
it Party por feitlign X Trenaleyloons
B Bygem wmlluon — Hof srnfvzadfanimicabe
£ System aifuem . ATox A Totios, L.
H Mot delecied shovs reporiad detaction Bmit HORIBA HOFIEA Matgr
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TABLE 1

MONITORING AND SURVEY DATA

Depth
to Product TOC Ground Water
Water Thickness Elevation Elevation
wWell (Feet) {Feet) {Feet) {(Feet)
January 24, 1980
MW-1 18.07 0.2 406.00 21.93
MW-2 25.65 -—— L 39.96 14.31
MW~-3 24.16 - 38.97 14.81

TOC = Top of Casing

*A 0.8 conversion factor is used to determine water table
depression due to the presence of free-floating product
interpreted from Levorson, 1967,




TABLE 2

RESULTS OF ANALYSTS
GROUND WATER SAMPLES

R
e

Ethyl- Total

' TPH Banzene Toluene benzene Xylenas

Well (ppb) (ppb) {prb) (ppb) (ppb)
MW-1 FP ~——— —— e e
Mir-2 ND <50 N> <0.5 ND <0.5 ND <{.5 D <0.5
M#~3 RD <50 ND <0.5 ND <(¢.5 ND <0.5 ND <0.5
TH-1 77,000 5,600 5,500 2,900 1,500
TH-2 ND <50 1.4 l.4 0.6 5,0
TW-3 12,000 0.80 2.3 1.4 i1
TH-4 FP ——- - —— ———
TH-5 66,000 19,050 15,000 1,800 S,EOQ
TH- 6 179,000 32,000 41,300 4,500 24,000
TW-7 | 470,000 | 11,000 29,000 9,700 48,000
TwR-8 720,000 4,200 38,000 12,000 71,060
ND = Nondetectable
FP = Free Product

pplr = parts per billion

i

MW
W

It

Monitoring Well
Temporary Well



TABLE 1

SURVEY AND WATER LEVEL MONITORING DATA

July 1990
Well Depth to Free Product Ground Water

Well Elevation  Water Thickness Elevatian
Humber {feet)* (feet) (feet) (feet)*
: 84.02%*
Mw-2 96.36 23.15 73.21
MW-3 97.40 23.06 s 74.34
aw-1 98.99 26.87 o 72.12
AW-2 97.69 24.88 o o 72.81
AW-3 100.00 - 75.25

19 72.67

70.67%%*

* Elevation in feet relative to a common datum (AW-3) with
an assumed elevation of 100 feet above mean sea level, as
measured on July 5, 1990 by Alton Geoscience.

«+ Elevation adjusted assuming 0.75 specific gravity of free
product.

*+* Not an accurate elevation due to the presence of over
0.2% foot of free product.




TABLE 3
RESULTS OF
LARORATORY ANALYSIS OF GROUMD WATER SAMPLES

June 1990

Monitoring TPH-G B T E X
Well (concentrations in parts per billion)

MW-1 - - —— - -
MW -2 RD ND MD KD ®D
MW-3 HD HD WD RD ND
aW-1 66 1.0 ND ND KD
AW~-2 ND ND ND ND ND
AW-3 88 1.9 ND ND 42.0

BnHudn

Total Petroleum Hydrocarbons as Gasoline

Benzene

Toluene

Ethylbenzene

Total Xylenes

Not Detected at method detection limit

{(refer to Appendix E, Official Laboratory Reports)
No sample collected due to the presence of free-
floating product




TABLE

PRODUCT REMOVAL STATUS
Former BF 11133
22206 98th Avenue
Oakland, CA
WELL DATE OF PRODUCT REMOVED PROBUCT REMOVED
1D MONITORING (Gallons) CUMULATIVE
(Gallens)
RW-1 10/6/1993 1.00 1.00
10/14/1994 1.00 2.00
10/20/1994 18.00 20.00
10/26/1994 3.00 23.00
11/2/1993 5.00 28.00
11/10/1994 6.00 ' 34.00
11161994 2.50 36.50
11/23/1994 5.00 41.50
11/30/1993 2.00 43.50
12/7/1993 4.00 47.50
12/17/1993 1.50 49.00
1/4/1894 5.00 54.00
1/12/1994 3.50 §7.50
1/20/1994 2.50 60.00
2/11/1994 4,00 84.00
2/18/1993 3.50 B87.50
2/25/1994 3.00 70.50
3/4/1994 3.50 74,00
3/18/1994 550 79.50
3/30/1994 4.60 83.50
4/13/1594 4.680 88.10
4/21/1994 4.20 92.30
4/29/1894 4,50 96.80
5/6/1994 5.50 102.30
5/13/1984 3.50 105.80
5/20/1994 3.50 109.30
5/26/1994 4,50 113.80
6/2/1994 3.50 117.30
6/9/1294 250 118.80
6/16/1994 3.50 123.30
6/23/1994 4,00 127.30
6/29/1994 250 129.80
7/7/1994 2.00 131.80
7/12/1984 3.00 134.80
7/20/1994 1.50 136.30
77291904 3.50 139.80
8/5/1994 1.60 141.30
§/12/18094 2.00 143.30
§/18/1094 2.50 145.80
9/9/1994 3.50 149.30
911611994 4,00 153.30

XAX_ENVY WASTEBP GEMSITES\LNILES SITES\L1 E3SIREPORTSWMONITORINGIQTR. 1, 2000TABLES\L | 133 GWTABLE 1G04 XLS\/10/04 Page 1



TABLE

PRODUCT REMOVAL STATUS
Former BP 11133
2220 98th Avenue
Oakland, CA
WELL DATE OF PRODUCT REMOVED PRODUCT REMOVED
[s; MONITORING {Gallons) CUMULATIVE
{Gallons)
RW-1 9/23/1994 2.00 165.3¢
(cont'd) 12/7/1995 0.00 155.30
3/28/1996 0.01 155.31
06/20/95 0.00 155.31
4/14/1997 <0.05 155.31
712/1997 0.25 155.56
9/30/1997 <0.01 155.56
1/21/1998 05 156.08
4/10/1998 0.09 156.15
6/19/1998 <0.01 156.15
11/30/1998 0.00 158.15
1/21/1999 0.00 156.15
4/30/1999 0.11 156.26
7/9/1999 0.00 156.26
11/3/1992 1.06 157.32
1/12/2000 0.53 157.85
4/13/2000 0.26 1568.11
52412000 0.53 156.64
8/1/2000 0.00 158.64
6/8/2000 0.26 158.90
6/15/2000 0.13 169.03
6/20/2000 0.53 159.56
7iTI2000 0.01 159.57
7/20/2000 0.11 159.68
7/26/2000 0.13 159.81
7/31/2000 0.00 159.81
8/8/2000 0.01 159.82
8/16/2000 0.00 159.82
8/23/2000 0.13 159.95
8/3172000 0.40 160.35
9/8/2000 0.53 160.88
9/25/2000 0.01 160.89
10/24/2000 0.00 160.89
2/1472000 0.01 160.90
3/20/2000 013 161.03
4/26/2000 0.00 161.03
5/17/2000 0.00 161.03
6/28/2000 0.00 161.03
1/18/2001 0.1 161.14
211412001 0.01 161.15
3/20/2001 0.13 161.28
4/26/2001 0.00 161.28

XAX_ENVY WASTEBP GEMSITES\LNILES SITES\L 133\REPORTS\MONITORINGWQTR. [, 200ATABLESY 1133 GWTABLE 1Q04.XL5\3/1.0704 Page 2



TABLE
PRODUCT REMOVAL STATUS

Former BP 11133

2220 98th Avenue
Oalkdand, CA
WELL DATE OF PRODUCT REMOVED PRODUCT REMOVED
D MONITORING (Gallons) CUMULATIVE
(Galions)
Rw-1 5/17/2001 0.00 161.28
{cont'd) 6/28/2001 0.00 161.28
7/24/2001 0.00 161.28
9/21/2001 0.01 161.29
10/23/2001 0.00 161.29
11/30/2001 0.00 161.29
1/18/2002 0.00 161.29
21712002 0.00 161.29
MW/ -1 10/20/1093 0.10 0.10
11/110/1983 0.10 0.20
0/9/1984 SHEEN 0.20
10/26/1994 SHEEN 0.20
11/16/1994 SHEEN 0.20
12/21/1994 0.25 045
2/8/1995 0.00 0.45
4/10/1995 0.25 0.70
B6/29/1995 SHEEN 0.70
9/18/1995 SHEEN G.70
12/711995 SHEEN 0.70
312871996 <001 0.70
06/20/96 0.002 0.70
10/11/1996 <{0.001 4.70
1/2/18897 <0.01 0.70
4/14/1997 <0.01 0.70
7/211997 <0.01 0.70
1/21/1998 <0.01 0.70
6/19/1998 <0.01 0.70
11/30/1998 0.00 0.70
1/21/1999 SHEEN 0.70
4/30/1999 SHEEN 0.70
7/9/1999 SHEEN 070
11/3/1989 0.00 0.70
111212000 .00 0.70
4/13/2000 0.00 0.70
5/24/2000 0.00 0.70
6/1/2000 0.00 0.70
6/8/2000 0.0C 0.70
6/15/2000 0.00 0.70
NOTE: Groundwater and soil vapor extraction equipment installad

in RW-1 in October 1994.

KNK_ENWVN_WASTERP GEMGITESWNILES SITES\ { 1 3NREPORTSWMONITORINGYQTR. 1, 2004\ TABLES! {133 GWTABLE 1004.X1.8\3/10/04 Page 3



Table 1 - Chemical Analytical Data
Former Tosco BP Branded Faeility No, 11133

2220 98th Avenue
Oaldand, Californig
Sampie . Date Depih to TPHyg Benzene  Toluene Efhyl- Xylenes MITRBE Lead
1)) Colfected  Whaier Benzene )
- (feet) (pph) (pph) (ppb} (nph) (pph) (pphb) (ppum)
GASOLINE UST PYT (WATER)
Water-1 10/1/98 125 430 46 20 0.65 89 1206 NR
Waler-2 1071/98 12.5. 3,700 9% 450 56 360 4,100 NR
EXPLANATION: ANALYTICAL LABORATORY;
ND =none detected Sequoin Analytical { ELAP # 12713

N4, = pot applicable

PEm = parts per million
ppb = parts per billion
NR = analysis not requested

NOTES:
! = Laboratory report indicates unidentified hydrocarbons £6-C12

ANALYTICAE. METHODS;

TPiig = Total petrolevm hydrocarbons as gasoiine ascording to EFA Method 8015 Modified,
BIEX = Benzege, tohuene, ethylbenzene, and xylenes acoording to BPA Method 8020,
MTBE = Methyl tert-buty] ether avcording fo EPA Method 8020,

140214.02 P,



CAMBRIA

Table 3. Water Analytical Data - BP Ofl Site No. 11133,

2220 98th Avenue, Qakland, California

— e —————————
Well ID Date TPHg Benzene Toluene Ethylbenzene Xylenes MTBE
(Saaple ID)  Sampled  (ugh) (ugh)  (ugh) (ug/h) gh) (o)
Anafytical Method:  801Sm 8260 8260 3260 8260 8260
B-1-W1 10722/01 <56 <2.0 229 <20 <20 71.6
B-2W1 10/22/01 15,000 3,610 1,120 383 1,336 1,500
B-3-W1 - 10/22/01 4,}500 1,410 171 1,000 1,290 1,420
B-4-W1 10/23/01 71,000 300 10,8M) 7,060 36,600 i ir)
BUP 10723101 52,000 74600 9,650 4,230 21,600 <200
B-5-W1 10/23/01 180,000 16,800 42,100 6,720 33300 244
B-6WI 10/23/01 116,006 30,600 36,300 5410 26,900 1,010
e e e ]
Abbrevistiens and Noles;

ng/l = micrograrms per liter

TPHg = Total petroleum hydrocarhbons as gasotine
MTBE = Methyl tert-butyl ether
<n = Below detection limit of n ug/L

Hi\Bimitish PotrolonaL220-Siesty, San Jose\Well InstelleRon RepeetBP-13123 Aslytical RdlidPage 1 of 1



Table 4

Soil Boring Groundwater Analytical Data
Former BP #11133
2220 98th Ave., Oakland, CA

Sample
. Date GRO Toluene Ethylbenzene TBA TAME MTBE
Soil Sample ID (f}jef;p;h Sampled (ug/L) Benzene (ug/1.) () (ug/L) Xylenes {ug/L) (ug’L) (ng/L) (ug/L)
gs)
SB-1(24'27) | 24-27 | 09/16/05 | 2,000 | 26 | ND<1.0 | 52 | 1.3 | ND<40 | ND<10 | 65 |
SB-2 (21-240 | 21-24 loo/16/0s] 260 | ND<050 | ND<050 | 2.3 | 0.69 | ND<2o | 15 | 61 |

Notes: All Samples analyzed by EPA Method 8260B. Di-isopropyl ether, 1,2-dibromoethane, 1,2-dichloroethane, ethyl tertiary butyl ether, and ethanol were

not detected at or above their respective laboratory reporting Hinit.
Total lead analyzed by EFA Method 6000/7000 series for soil disposal purposes.
bgs = below ground surface
GRO = Gasoline range organics
TBA = tert-butyl alcohol
TAME = tert-amyl methyl ether
MTBE = Methyl tert-butyl ether
ug/L = micrograms per liter
ND< = Not detected at or above stated laboratory reporting limit
NA = Not analyzed

XAX_ENWV,_WASTE\BP GEMSITESLNLES SITESH 1133REPORTS\SWITABLES S0l boring water Data 11133.s

Page 1 of 1



Table
Historical Groundwater Flow Direction and Gradient
Former BP Site 11133
2220 %8th Ave,, Oakland, CA

Hydraulic Gradient
Date Measured Flow Direction {Feet/foat)
07/06/92 South 0.04
07/06/92 Northwest 0.04
07/06/92 East 9.04
10/07/92 Southeast .13
01/14/93 East-northeast .20
01/14/93 East 0.30
04/22/93 Northeast 0.20
04/22/83 -Southeast 0.20
07/15/93 East 0.10
07/15/93 Southeast 0.20
10/21/93 Northeast 0,13
10/21/93 Southeast 0.15
01/27/94 East-southeast 0.13 ,
01/27/94 East 0.20
04/21/94 East-southeast 014
09/09/94 Southeast 0.10
12/21/94 East 0.07
01/30/95 South-southeast .06
G4/10/95 East 0.07
06/29/95 South-southeast 0.14
05/18/95 Southeast 0.07
12/07/95 Southeast 011
03/28/96 East 0.05
06/20/96 East 0.07
06120/96 West .04
10/11/96 East 0.06
01/02/97 East 0.15
04/14/97 East 0,08
07/02197 East-northeast 0.05
0§/21/98 Sauthwest 0.04
01/12/00 East 0.07
01/12/00 West n.07
H4/13/00 East 0.05
04/13/00 Southwest 0.05
07/26/00 Southwest 0.01
10/24/00 Southeast 0.04
0119401 East-southeast 0.04
07/24/01 East 0.08
07/24/01 West 0.03
011802 West 0.04
08401/02 Fast 0.05
08/01/02 South-southwest 0.04
01/16/03 Bast-southeast 0.06
01/16/03 West .02
03/14/03 East 0.06
03/14/03 West 0.02
(2/05/04 Southwest 0.03
02105104 MNortheast 0.06
070703 Southwest 0.03
07/07/03 East 0.08
07/01/04 Southwest 0.03
o7/01/04 East 0.08

{URS Corporation
XAX_ENV_WASTEBP GEMSITES\LMILES SITES\1 13NREPORTS\SCM-CAMTABLES\ 1133 GROUNDWATER DATA FOR ROSE DAIGRAMXLS Tof1




TABLE 1 - FLOW DATA FOR GROUNDWATER REMEDIATION SYSTEM
BP OlL COMPARY SEFVICE BTATION MG, 11153
2220 98TH AVENUE, DARLAME, CALIFORMIA

AUBTC PROIECT 8O, Hnes

Total Influant Period Curmulative
Flow Metar Efflitant Effluent Average Average TPH-G Hydrocarbons Hydrocarbons
Reading Dischargad Discharged Flow Rata Flow Rate Concantration Ramoved Remaoved

Bate {gallons} {gailons) {gallons) {apd) {gpm) [{(Hs13] {) o)
Q3/21/35 4 o a - - 289,100 NG NC
032715 3,089 3,089 3,069 812 a.71 350,800 9.0 9.0
05/02495 4,280 1,211 4,280 34 0.05 245,800 25 1.5
06/01/95 5,390 1,110 5,390 a7 .05 480,800 43 157
06/28/05 7.634 2,244 7,634 a3 0.12 301,300 58 21.4
07/31/95 9,480 1,846 9,480 58 0.08 301,300 4.8 28.0
08/30/95 11,869 2,389 11,669 8% .11 276,700 3.5 3.5
09/28/95 19,572 7.703 19,672 268 837 322 800 207 523
1041 8/95 21,268 1,694 21,268 a5 0.12 398,200 5.6 57.8
1114795 #8,680 7.814 28,880 282 0.39 238,100 15.1 73.0
12/27/95 38,395 10,515 39,385 245 0.34 185,100 14.5 B7.5
0122196 42,994 3,588 42,804 138 219 236.400 71 446
Q2127136 53,058 16,084 53,058 280 239 380,000 31.8 1268
03/01/96 55,809 2,551 55,609 850 1.18 380,000 8.1 134.6
03/25/96 58,408 3,800 59,409 158 0.22 266,300 8.4 143.0
04430796 65,132 5723 65,132 189 0.22 189,000 9.0 16521
05/30/96 B2,551 17,415 82,651 681 0.81 276,200 45.1 1922
07/01/96 {a) BA,240 659 83.210 21 .03 151,060 ca 193.0
87/31/96 o) 84,444 1,234 84,444 41 0.06 151,000 1.8 1948
0B/27/96 98,824 14,380 98,824 533 0.74 124,500 4.8 2095
09/30/95 107 4B2 8,658 107,482 255 0.35 308,100 22.1 2318
129/96 114,368 6,888 114,368 237 0.33 1,930 o1 2347
14/25/96 122,583 8,215 122,583 304 0.42 154,500 10.6 242.3
12731498 {a) 131,258 8,673 131,256 241 0.33 58,740 4.3 246.7
Q2024/97 (5] 132,257 1,001 132,257 250 0.35 308,300 2.6 2492
0a/25/97 138,148 5,892 138,149 1403 1.95 340,400 168.7 268.0
04/14/97 {® 138,290 141 138,290 30 0.04 278,500 0.3 2663
05/20/97 {c) 138,372 82 138,372 36 0.08 465,600 0.3 266.8
05/26/98 ®) 138,967 585 138,867 259 8368 264 400 1.5 268.1
06/25/98 143,256 4,288 143,258 143 0.29 287300 103 278.4
Q7/07/98 fct) 143,459 8,203 144,459 517 0.72 287,300 4.9 2832
09/26/98 {b) 150,314 852 150,314 11 Q.01 230,200 1.6 2949

2880
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TABLE 1- FLOW DATA FOR GROUNDWATER REMEDIATION SYSTEM
B2 Gl COMPANY SERVICE BTATION NG 11y 3
220 o8 TH AVENLIE, CAKLAND, DALIFORKIS

ALEYO PROIETT HO. 10095

Total {nfluant Pariod

Cumuiative
Flow Meter Effluent Effluent Average Average TPH-G Hydrocarbans Hydrocathons
Heading Discharged Discharged Flow Rate Flow Rate Concantration Remaved Remowved
Date {gallons) {gabons) (galions) {apd) {gpm} {ugf} (i) {Ib)
ABBHEVIATIONS:
TPH-G Total patroleum hydrocarhons as gasoline ugh Werograms per ter
gpd Gakons per day I Pounds
apm Galions per minute NG Het bttt
NOTES:
. Hydrosarbon removal s caltalited by Efloent discharged (gallons) x TPH-G concontration {ugdl} x 3.785 (ftera/gation) x 1 {Ib} / 453.6E8 {ug).
@ Systedi shut dowr due iy st falun,
) Upazation 5 systm resumeg,
@ System shafl down perciing approvat from East Bay Municipal Utillty District to resume operation,
5] Byslars shiuf towe o0 carbist chutigaost,
&

Sysliem shittdown al the repsast of BIP O




: TABLE 2 - SUMMARY OF RERULTS OF GROUNDWATER BEMETIATEIN BYSTEM SAMPLE ANALYSIS
BF Gif. COMBARY SERVICE STATICHNG. 1113
e GRTH AVENUE, DAL ARD, TELIFORMNS

ALISTO PROJECT NO. 10525

Sample TPH-G B T e X MTBE DCA Load

D Bate {ug/) {ugh (ug) {ugh {uah} {ug/} (ugh {mg) Lab
-1 03/21/85 180,000 32,000 55,000 5,10 27,000 — — -~ ATI
-1 04/03/95 210,000 31,000 68,000 6,800 35,000 — - — ATl
k1 05/23/95 180,000 17,000 38,000 4,400 26,000 — — 0.008 ATE
-1 06/20/95 320,00C 27,000 55,000 7,800 41,000 — - - ATL
QC-1 06/20/95 200,000 21,000 45,000 5,300 36,000 - e s ATl
It 08/23/95 160,000 34,000 54,000 4,700 24,000 7.600 ND=500 - ATI
I-1 09/13/95 230,000 28,000 40,000 3,800 21,000 -— 440 -- ATl
11 10/18/95 280,000 38,000 51,000 4,200 23,000 3,000 580 - ATl
)1 11/14/95 150,000 32,000 23,000 4,100 19,000 - 560 -— ATH
1 12/11/95 93,000 24,600 26,000 2100 14,000 1,000 420 — ATl
-1 01/09/98 150,000 28,000 37,000 3,400 18,000 2,000 720 —_— ATl
1 02/21/36 230,000 22,000 57,000 10,000 61,000 - ND<5 — SPL
k1 03/13/86 180,000 29,000 35,000 3,300° 18,000 — ND<8 - SPL
11 04/18/96 95,000 37,000 34,000 4,000 18,000 — ND<5 - SPL
-1 08/14/98 170,000 28,000 43,000 5,200 36,000 — ND<5 -— SPL
06/13/96 865,000 16,000 23,000 2200 13,800 HD«<10,000 —- -— 5P

08/08/98 75,000 23,000 13,000 2,500 11,000 2,300 - — SPL

09/17/96 210,000 23,000 33,000 510G 35,000 MD<10,000 - - SPL

0/24/95 1,600 144 180 ND<1.0 NB<1.0 180 — — SPL

11/14/96 100,000 23,0600 20,000 2,600 6,900 ND<2 500 - — SPL

12/11/96 38,000 6,860 8,300 740 4,900 ND<2 500 - — SR

Q224197 220,000 27,000 3,000 4,400 22,900 ND<16,000 - —_ SPL

Q3/12/97 230,000 24,000 48,000 5,400 33,000 ND<10,000 — - SPL

Q4/08/97 150,000 28,000 &1,000 4,500 38,000 ND<25,000 - — 8PL

05/15/97 330,000 24,000 54,000 7,600 50,004 ND<10,000 - = SPL

05/22/98 210,000 20,000 36,000 3,800 24,800 ND<2,500 - e SPL

DeAT/A8

P&-1 03/21/95 47,000 890 4,200 1,400 8,400 - e - ATI
PS-1 04/03/95 150,000 26,000 42,000 3,500 18,000 s — - AT
PFS-1 05/23/85 35,000 1,400 4,900 1100 6,800 e —_ — ATI
PS-1 06/20/95 80,000 5,200 11,060 1,400 9,000 —_ = .,.. AT}
PS-1 08/29/95 25,000 156 1,000 5048 3,300 ND<250 — — AT
PS-1 09/19/85 55,000 - — -— — - — — AT}
PS-1 101895 12,000 86 60 180 1,400 wen ND<10 ATH
P5-1 11414/38 630 ) 11 3 20 s ND<1 s ATl

04-ay98 Bk S



TABLE 2 - SUMMARY OF RESULTS OF GROUNIIWATER MEMEDIATINM SYSTEM SAMPLE ANALYSIS
B QUL COMPANY SERWOE STATION NOL 11133
ST AVEMUE, DAKLARD, CALIFORNIA

ALETD PROECT RO, 10008

Sample TPH-G B T B X MTBE DCA Lead

1) Date {ug/h {ug/h (ugh) {ug/} {ugh {ugA} {ug {mg} Lab
PS-1 12/11/85 470 34 52 a8 81 e ND<1 - ATI
P3-1 /0u/96 110 ND<1 ND<2 MD«<1 1 e ND<1 —_ ATH
P51 G2/21/96 78,000 4 100 12,000 3,000 20,000 — N<5 — SPL
PS-1 0313498 71,000 1,200 5,700 2,300 14,000 - ND<5 w— SPL
P5-1 04/18/95 180 ND<5 ND<5 N5 5 e ND<5 — SPL
P&t 05/14/098 15,000 it 360 600 3,760 -— ND<5 e SPL
PS-1 06/13/96 18.000 2,000 3,300 460 3,060 ND<1,000 — - SPL
P5-1 {8/08/96 180 3.2 6.8 18 212 37 . o~ SPL
PS-1 o/17/88 800 5.8 7.7 1.8 18.7 ag e - SP.
P35-1 10/24/96 35,000 3,800 4,700 ND<50 ND<50 570 s - SPL
PS-1 11/14/96 12,000 2,300 2,200 270 1,100 430 e — SPL
PS-1 12/11/96 17,000 2,900 3,200 330 1,400 640 wn — SPL
P51 Q2/24/97 280,000 12,000 29,000 6,000 37,000 ND<10,000 wmn e SPL
PS-1 0312/97 93,000 4,800 11,000 1,600 16,000 ND<5,000 o —— SPL
PS-1 04/08/97 130,000 10,000 31,000 5,900 30,800 ND<25 000 s - SPL
PS-1 05/15/97 230,000 11,000 35,000 6,900 48,000 ND«<5,000 s — SPL.
PS-1 08/22/98 58,000 5400 11,000 1,200 7,200 ND<500 e — SPL
P3-1 08/17/98 96,000 4,200 14,000 2,200 13,800 330 -— SPL

OO/Ea0

A-1 03/21/35 ND<50 ND<(.50 MB=<0.50 MND<0.50 ND<1.0 — - o AT}
A1 04/03/95 ND<50 ND=<G.50 0.50 N[<0.50 ND<1.0 - - — AT
A-i 05/23/95 1,200 NO<1.0 22 34 22 -— — - AT
A-t o8/f20/95 88 ND<0.50 MD<0.50 ND<0.50 MD<t1.0 — — — ATH
A1 08/29/35 MO 74 &8 5.3 92 52 - -—- ATI
A-1 09/19/95 ND<500 ND<t ND<2 ND<t ND<1 -~ NEY<i — AT}
A1 10/18/95 MD<50 ND«<1 ND«<2 MND<1 MND-1 - ND<1 e ATl
A-1 11/14/85 MND<80 MD<1 NE-<2 M1 ND=<1 - RD<1 - ATl
A-l 12/11/95 1,200 4 & 3 82 -— ND<t — ATH
A 01/09/96 ND<50 ND«<f ND-<2 NB<1 MD<1 - ND <y - ATH
A-1 Ga/21/96 4,100 2( o 87 580 — MO<5 - SPL
A~ 03/13/96 11,660 50 860 850 4,100 — ND<5 - SPL
Al 04/18/96 &0 ND=5 ND<G MO<5 MD<5 - ND<5 - SPL
At 05/14/96 80 ND<5 ND«<5 ND<B 10 - ND<5 — SPL
A1 08/13/36 ND<50 ND<0.5 ND<0.5 ND<0.5 ND=<0Q.5 ND<10 - e SPL
A-1 08/08/88 a0 16 12 1.8 10.9 &1 —_— — 8PL
A1 09/17/98 140G 14 t8 NO<1.0 75 ND<10 - — SPL

Gd-May-90 BAOE 3




TABLE 2 - SUMMARY OF RESULTS OF ORQUNDIWATER BEMEDIATION SYSTEM SAMPLE ANALYSIS
BP OiL COMPANY SERVICE STATION MO, 11133
£230 ETH AVENUE, OAKLAND, CALIFORRIA
ALIBTO PROJECT NO: 10:028

Sample TPH-G MTBE DCA Lead

B T E X

D Date {ug) {tigh) (ug® {ugMm (ugM {ugm fug/) {mg/ Lab
A1 j BO 24 1 1.0 ) ar — — B
A1 370 83 51 53 g2 - s BPL
At 2,400 490 410 a9 320 - e S
A 350 14 8.4 5.7 ND<10 - e,
A 90 053 ND«<1.0 ND<1.D . ND=<10 e i AP
A-1 ! ND<50 ND<G5 ND<1.0 ND<1.D . ND<10 - - e,
A MO=50 ND<O5 ND<1.0 MD<1.0 ) ND<10 - - o
A1 120 ND<0.5 ND<1.0 MNOD<.0 . ND<10 — - P

24

241 08/21/95 88 ND<0.50 2 ND<0.50 2 — T e v ATI
B-1 G4/03/45 ND<50 ND<0.50 ND<0.50 ND0.50 ND<1.0 — — — AT!
B-1 05/23/95 240 ND<0.50 G668 003 7.2 —_ — — AT!
8-1 GE/20/95 NG<80 ND<0.50 ND<0.50 ND<0.50 ND<1.0 - — —_ ATl
B-1 OR/29/A5 37,000 54 420 6800 A500 260 —-- — AT
B-1 G9/19/95 550 ND<t NDw2 ND<t g - ND<1 —— AT}
B8-1 10118195 -— — — - o — — - ATI
B-1 1114495 ND<50 ND<t NO<2 ND-< ND<t — ND<1 — AT
B-1 12/11/95 270 MD-c1 ND<2 ND<1 1 - ND<1 - ATY
B-t 01409798 ND<5G KD« MD<2 NG«<1 ND<1 — ND<1 ATI
B-1 02421/96 MND<50 hO<5 ND<8 ND<G ND-<5 — ND<5 -— SPL
B~ 03/13/96 ND<50 ND<E ND<5 ND<5 14 e ND <5 —_ SPL
B-1 04/18/98 ND<50 ND<5 ND<E ND<5 ND<5 — ND<5 — SPL
B8-1 05/14/06 MD<50 ND<5 B MD-<5 1 - ND<5 — SPL
8-1 081396 NS0 ND<0.5 ND<0.5 ND<D.5 ND<0.5 ND<10 - — apL.
B 08/08/96 ND<50 23 1.2 ND<1.0 1.3 48 — - SPL
B-1 0s/17/86 52 0.78 1.8 ND<1.0 ND<1.0 14 — — 5PL
B-1 10/24/96 70 14 ND<1.0 ND<1.0 ND<1.0 13 —_— — 5P
B-1 11/14/56 100 15 9.3 1.1 as 24 — — SPL
B-1 12111196 80 26 7.1 ND<1.0 26 110 — —_ SPL
B-1 T224/97 600 ND=<0.5 ND<1.0 MO<1.0 ND«<1,0 ND<10 - —_ SPL
B-1 03n2/97 730 5.3 8.1 2.5 51 17 — - 3PL
B- 04108197 ND<50 ND<0.5 ND<i.0 ND<1.0 ND<1.G MD<10 — - SPL
B-t 0S/15/87 NS0 ND<05 ND<1.0 ND<1.0 ND<1.0 ND<10 - - SPL.
B-t O522/98 30 2.4 2.7 22 15.8 ND<10 — — SPL
B-1 061798 1,000 0.85 10 15 20 NE<1{ -— — 5P

e atme PAGES
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TABLE 2 - SUMMARY OF BESULTH OF GROUNDWATER REMEDIATION SYSTEM SAMPLE ANALYSIS
8P OR. COMPANY SERVIGE STATION NG. 11133
2220 SETH AVENUE, OAKLAND, CALIFORNG

ALIETO PROJECT NO, 0003

Sample TPH-G 8 T E X MTBE BCA Lead
i Date {ugh) (g {ugM {vgf {ugih) {ugh) {ugf (mgA) Lab

M50

E-1 03/21/95 NB<50 - ND<Q.002 ATI
E-1 04/02/95 ND <50 -— 0.007 ATI
E-1/ 05/23/85 140 - e ATi
Qc 0523195 250 —_ — ATI
E-1 DE20/95 ND<50 - _ ATI
E-1 08/29/95 200 — —_ ATY
E1 09/19/95 NB<500 NO«1 — ATl
aQc-1 09/19/35 ND<5G0 — B AT
E-1 10118785 NO<BO ND=1 — ATl
Qe 16/16/95 ND<50 ND<} o ATE
E-1 11114/95 NB<50 NMD«<1 — ATI
QC-1{ 11/t4/95 ND<b0 ND<t - AT}
E-1 12/11/95 ND«5G ND«<1 — ATl
E-1 O1/08/6 ND<50 ND<1 -— ATl
QG- 01/05/96 ND=50 ND«1 -— ATl
E-1 02/21/58 NB<50 NB<5 —_— SPL
E-1 03/13/96 2,800 MND<b - SPL
E-1 04/18/98 ND<5G ND<5 e S5PL
E=1 Q5/14/96 ND<50 MR<5 — SPL.
E1 08/13/36 ND<50 v — SPL.
E-1 08086 ND<50 o — SPL
E-1 G/17/98 MIr<S0 e — SHL
E-1 10/24/96 ND<50 o — SPL
E-t 11/14/96 ND<50 e -— SPL
E-1 12/¢1/96 ND<F0 e — SPL
E-1 Q2/24/97 ND<50 s e SPL
E-1 031 2/97 1,800 N - SPL
E-t 04/08/57 ND<50 e - SPL
E-f 08/15/97 ND<5g o e SPL
E-1 05722798 MND<80 . - SPL
E-1 Q6417738 ND<5BO i
]

naenng

Bdbarydit PRiE ¢



TABLE 2 - SUMMARY OF REBULTR OF GROLNDUWATER FEMEDATION SYSTEM SAMPLE ANALYSIS
BEO0. COMPARY SERVICE STATION 30, 13133
EXR0 BETH AVENUIE. DARLAND, CALIFORMNA
ﬁ.&iﬁ-‘%’&'?ﬁ&i&_@f B 10485
Sample TPH-G B T £ X KMTBE DCA Lead
in Date {ugh (g {ugh) (ug {ugf) {ug) (ug/) {mgA) Lab
ABBREVIATIONS:
TPH-G Tota peteisum ydrooarbons as gasoline P3-1 Sample watlected from post gl shipper samifing por
B Peizang A-1 Sample caliyited o intarmediale sampling porl
T Tolmine B-1 Sample colleited fram intefmadiate sampling port
E Efibanzane £ Bampie exlfoctad from offvend sampling o
x Tkl yienes Qc-1 Bl duplicate gampia
MTBE Bt tiet byt ather ND e detentod shove ratoriad datention fivd
DCA TE-Dhstomatinine - — Mot ansbzad
ugh Murograrms per ey ATI Anhytieal Techinolagles, Ing.
mght Mitmams o Bar SPL Soothern Pebleuny Laboratetion
i1 Sample coliectert from influent sampling pon
PREE S

i hme



APPENDIX C

Soil Boring and Well Construction Logs
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Exploratory Boring Log

Mobil #10-MGV

oo R A A A SRR
Project No. Boring & Casing Diameter | Logged By
REI-PB7-0644~1 : B in. 2 in. esg.  § U8

~ Project Name | Casing Elevation Date Drilled

] 5-6~88

Hollow-stem Flight Auger | Depth to Groundwater

20.5 ft.

E Boring No.

.1
Penetrad G. W,
__ _t;i@n level

Depth (£t]
ol ]
SRS |uses

:
Litho-
graphy

Pescription

CLAY: dark grevish brown 10YR 3/2 to
black N2/, highly plastic, stiff,
dry

31 ]
f SANDY CLAY: dark greenish grey 5GY 4/1]
moderately to highly plastic, very |
i fine grained sand, well sorted
15 Faint odor at 15 ft.
& "

Page 1 of 2
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Exp!oratory Boring Log

Pro;ect o 'Bormg&(:asmg me—— By a————
 BEI-PB7-064A-1 : . S S—
4 Project Name Casing Elevation } Date Drilled

Mobil #10-MGV | 5-6-88

Boring No. } Hollow-stem Flight Auger Depth to Groundwater

iwwi N
Penetra- G. W. fDepth (£t)
tion flevel] samples

Descyiption

4 st —
- SANDY CLAY: as above

CLAY: mnoderately plastic, dry

TOTAL DEPTH 25 FEET

Page 2 of 2




WELL DETAILS

FPROJECT NAME: Mobhil #10-MoV 2220 98+ih Ave. BORING/WELL NO. MW-]
. Oakland, CA .
PROJECT NUMBER: KEI-P87-064A-1 CASTNG FLEVATION:

WELL PERMIT NO.: 88-156 Alameda Co. Flood Contiycl SURFACE ELEVATION:

G-5 Vault Box

A. Total Depth:_ 29 ¢

B. Boring Diameter: g8 iy,

g Drilling method:pllow stem
O, Casing Yength: 20 £+

- jﬁ Material: Schedule 40 PYC

I. Casing Diameter: 2 in.

E. Depth to Perforations: 10 ft.

F. Perforated Length: 10 ft.

Perforated Intervai: 29 to 10 ft.3

Perforation Type: slot

Perforation Sige: 0,02 in.

G- Surface Seal: 8 toc O ft,

Seal Material: concrete

H. BSeal: 9 to 8 ft.

Seal Material: bentonite

I. Gravel Pack:_ 29 to 9 ftL.

Pack Material: Monterey sand

Size: Ne. 3

: i i J. Bottom Seal: none

Seal Material:




[rojec o
KEI-PB7-064A-1

Exploratory Bormg

§ in.

‘Boring'& 0351ngSD1ameter'

T Loqged By
2 in. csg . JS

| Project Name

Casing Elevation Date Drilled

Boring No.
MW-2

Hollow-stem Flight Auger Depth to Groundwater

24 ft.

Penatrad G. W. sﬁ&@th (FeT

Lﬁtﬁ@w
- graphy|
f UseE ‘

Description

CLAY: vwvery dark greyish brown 10YR 3/2;

ASPHALT & BASEROCK
FILL

highly plastic, stiff, dry

SANDY CLAY: wery dark grevigh brown
10YR 3/2, very fine grained sand £
highly plastic clay, 5% fine gravel §

brown 10¥R 5/3

Page 1 of 2
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Exploratory Boring Log
e m——————— _
51-P87~064A~1 .
frroject Name '} casing Elevation Date Drilled
f wobil #10-MGY | e 32688
§ poring No. ' Hollow-stem Flight Auger Depth to Groundwater
penetra-f 3. W.jDepth (ft)

Description

SANDY CLAY: as above
moist

CLAYEY SAND: vellowish brown 10YR 3/4 [
fine grained well sorted sand, low §
plastic fines

CLAY: dark brown 10YR 4/3, stiff to
hard, plastic, dry

TOTAL DEPTH 32 FEET

Pége 2 of 2




WELL DETAILS

NaME: Mobil #10-MGV 2220 9Bth Ave.

Oakland, CA

BORING/WELL NO. MW-~2

CASING ELEVATION:

PROJECT NUMBER: _ KEI-P87-064A-1

WELL PERMIT NO.: 88-156 Alameda Co. Flood ControlgyrrAcCE FLEVATION:

3-5 Vault Box

s

v

C.

Total Depth: 32 ft.

Boring Diameter: 8 in.

Drilling method: Hollow stem

Cesing Length: 32 ft,

Materizl: Schedule 40 PVC

Casing Diameter: 2 _in.

Depth to Perforations: 12 ft.

Perforated Length: 20 ft.

Perforated Interval: 32 to 12 ft.:

Perforation Type: Slot

Perforation Size: 0.02 in.

Surface Seal: 9 to 0 ft.

Seal Material: concrete

Geal: 10 to 9 ft.

Seal Material: bentonite

Gravel Pack: 32 to 10 ft.

Pack Material: Monterey sand

Sizge:  NO. 3

Bottom Seal: none

Seal Material:




e,

Exploratcry Boring

*“ojééf'ﬁb§' Borxngs&'Casinglnlameter _“téégEG_By,hh"”m“h_um —
/ KEI-P87-064A-1 8 in. 2 in. csg. Js
Project Name Casing Elevation Date Drilled
Mobil #10-MGV — 5-6-88
Boring No. Hollow-stem Flight Auger bepth to Groundwater
MW—3 29.5 ft.
Penetra- G. W.ibepth (ft) jLitho-
tion {level Samples graphy Description
' USCS
5 e

33

13

FILL

SANDY CLAY:
grained sa
plasticity

S

SILTY CLAY:
gorted, mo
dry

CLAYEY SAND:
vary fine

' ASPHALT & BASEROCK

brown 10YR 4/3, very fine
nd, well =sorted, low
clay

brown 10YR 4/3, very well |
deratley plastic, stiff,

dark yellowish brown
grained well sorted sand,

low to mod. plastic fines, soft,
damp
f coarger sand with depth
: gravel lens 18 to 19 ft.
Page 1 of 2




Exploratory | BoriﬁQ Leg.

Y e T
KEI-P87-064A-1 | |
Project Name | casing Eievation | Date Drilied

Mobil #10-HGY | 5688 |

¢ Boring No. Hollow-stem Flight Auger Depth to Groundwater
3 MW -3
Penetra-} G, W.fDeptn (£t} |Litho-
{1 tion flevel Samples | graphy
blows L . | U508 4

e

“w€i5§géawé;ﬁmu_“m_w$ah.m

Dercription

CLAYEY SAND: as above

12

very fine grained sand, damp

SANDY CLAY: brown 10YR 4/3, hard, dry,|
fine grained sand and mod. plastic |
vlay

TOTAL DEPTH 34 FEET

Page 2 of 2




WELL DETAILS

Jopor NaMp: Mobil #10-MGV 2220 98th Ave. BORING/WETL, NO. MW -3
' DakTand UK s

fPROTECT NUMBER: KEI-P87-064A-1 CASING ELEVATION:

' WELL PERMIT ND.: 88-156 Alameda Co. Flood ControlguURFACE ELEVATION: 7

G5 Vault Box

A. Total Depth: 34 fi,

B. Boring Diameter: 8 in.

Drilling method: Hollow stem

C. Casing Length: 34 ft. E

Material: Schedule 40 PYVC

D. Casing biameter: 2 in.

E. Depth to Perforations: 14 ft.

F. Perforated Length: 20 ft. i

Perforated Interval: 34 to 14 ft.

Perforation Type: Sl_lf‘_’-’t

Perforation Sige: 0,02 in.

B, Surfare Seal: 10.5 to 0 ft.

Seal Material: concrete

H. Seal: 11.5 to 10.5 ft.

Seal Material: bentonite i

I. Gravel Pack: 34 to 11.5 ft.

Pack Material: Monterey sand

Size: No. 3

J. Bottom Seal: none

Seal Material:




ALTON GEOSGIENCE, Inc.
LOG OF EXPLORATORY

BORING _l

PROGECTNO, 30080 DATE DRALLED S5/80
CLIENT _BP OIL COMPANY |
LOCATION __ 2201 98TH AVENUE, OAKLAND, CA | WELLNO.

LOGGED BY M. TAYLOR _ APPROVED BY | AW-1

FIELD SKETCH OF BORING LOCATION

DRILLING METHOD HOLLOW-STEM AUGER ___HOLE DIAM,_10 inch
SAMPLER TYPE SEE MONITORING WELL CONSTRUCTION DETAIL

- TOP OF CASING ELEVATION _98.99 DRILLER MWT ______
b | = . WATER{LEVEL: 26.87
} gg : g ‘ ”%.;&_ wi DATE: JULY. 1980
25 1=l wagg Iglgl TmE
' & goow =% _ DESCRIPTION
0 éhﬂgﬁy §QK o e i .
i nasd ASPHALT
- 2 SILTY CLAY; moderately stiff, damp, fight gray
1 | Fa |2 seh.
5 1500 et 40PVG,, § SILTY CLAY: moderately stiff, damp, brown, some organic matarial
.6 {Casing §2 oLz
7 17.31 : As above
a ) ?'-8
823,45 _j__ 10§ As above
| 12, .
8.21,29 o SILTY CLAY; brown, damp
# ciosd 11 ‘_‘145 As abave, increasing sand
P 16

8,12,30i75 J_ i&

8,1324iND{ 1 +20
N - :

%1 sch. 40
14,611 251 | 32'_?% g

CLAYEY SILT; moderately stifl, damp

As above, softer, vary moist

Lt o] 020
_3-'24 ot

46,10 |

15,0084

CLAYEY SAND; very line grainad, saturated, modetaiely loose, tan

'5 L. : LAY g sand, ssutated; moderatoy T orown W/ gray moting

w&m&u&;} ONNEXT PAGE
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ALTON GEOSCIENCE, Inc.
LOG OF EXPLORATORY  f£7
BORING

&)

BORNG NQ.
PROJECT NO. 30-080 DATE DRILLED 5/17/90

CLIENT __BP Oll, COMPANY
LOCATION 2201 88TH AVENUE, OAKLAND, GA WELL NO.
LOGGEDBY M.TAYLOR APPROVED BY AW-1

FIELD SKETCH OF BORING LOCATION

. TOP OF CASING ELEVATION

DRILLING METHOE _HOLL OW-STEM AUGER picy £ pnaps, 1OINCH

CASING DATA_ SEE MONITORING WELL CONSTRUCTION DETAL

DRILLER _ WESTHAZMAT

BLOWE PRR
FODTH)

ﬁmﬁmﬁﬁt&_

GRBARING
CLORURE

DESCRIFTION

™
[

1 -

8,25,
33

| cotprm

CLAYEY SAND; very fine grained, very moist, modsrately dense, tan to
light brown

_ As above, soma coarse sand

Porttand Cemant

j Sand #3 Lonestar

155 Bentonite Pellets

BOREHOLE TERMINATED AT 35 FEET

- Sample

Driven interval




B ALTON GEOSCIENCE, Inc.
i LOG OF EXPLORATORY
BORING

BORING NO.
PROJECT NO. __30-080 DATE DRILLED_6/5/90
CLIENT _BPOL COMPANY
LOCATION 2201 08TH AVENUE, OAKLAND, CA WELLNO.
LOGGED BY M.TAYLOR _ APPROVED BY ] AWz

FIELD SKETCH OF BORING LOCATION

| TOP OF CASING ELEVATION _87.69

DRILL NG METHOD HOLLOW-STEM AUGER HOLE DIAM. 10 inch
SAMPLER TYPE SEE MONITORING WELL CONSTRUCTION DETAL
CASBG DATA |
DRILLER WEST HAZMAT

1 F | WATER LEVEL: 24.88
e 2 |Flu Bl HZw | |w| DATE:JuLy. 1880
Beilslg @ EFE :
= 8185 | g8ag (S |E) DESCRIFTION.
| B WY (77 N S N ——
E ] S o .. Native soil
'_2 SILTY CLAY: dark brown, damp, medium plasticity
-4 § 2% sch,
16, 20, .j;.. AOPVE, -
o6 ' :5 Casing SILTY GLAY; brown, dry to damp, medium plasticity, hard
| 5
7,7, 8 i_, 10 SILTY CLAY; w/ fine sand, reddish brown, damp, medium platicity,
! I 12 stift
- . 14
i 710 |1 1 _L SILTY CLAY; w/ slight gravels, brown, damp, high platicity, very stiff
T 116
21 : "
E : 18
g, 15, ; i. 20 SILTY CLAY: brown, damp, low platicity, hard
! = - 22{ sch. 40 £
.| PVC 1 7
' s 24 @39 7 ¥ SILTY CLAY; sandy brown, moist, medium plasticity, very stiff
' 710 |} ¢ P
vt 26
20 l
_ - 281
: = CONTINUED ON NEXT PAGE
Fa0




BORBG NO.

ALTON GEOSCiENCE, Inc. PROJECT NG, 30-080 ___ DATE DRILLED 6/5/80

LOG OF EXPLORATORY [y CLIENT _BP OIL COMPANY -

BORING LOGATION _ 2201 88TH AVENUE, DAKLAND. CA WELLNO.
LOGGED BY M.TAYLOR _ APPROVED BY AW-2

| FIELD SKETCH OF BORING LOGATION

DRILLING METHOD HOLLOW-STEM AUGER  HOLE DIAM._10 inch
SAMPLER TYPE SEE _MONFFOR[N_G WELL CONSTRUCTION DETAIL

 CASNGDATA_

| TOP OF CASING ELEVATION, ) brER WesTRIAT
g waERGEVE,
Sl Bl 5% | DATE
SIEE 9 JE%3 lalii mee
g 181% 5 7238 Blgl THE | )
o d U8sg |S|E[ DESCRIPTION
- P
% il SILTY SAND; brown, saturated, hard
i : .
17 23 T SILTY CLAY; w/ fina sand, brown, dry to damp, low plasticily,
L5005 i_ sch. 40 hard
. . 351 PVC
. 1.020
1 Slot
27, 39, _38’:f L.
_ Sy SILTY CLAY; brown, damp, low plasticity, hard
: "3 40 i R ”
End Cap: |
7 BOREHOLE TERMINATED AT 35 FEET
. 44
. 46
+ 48
50

Portiand Cemaent - Sample

Sand #3 Lonester []] Driven intsrval

Bantonite Pellats




- BORING NO.

ALTCN GEOSCIENCE, Inc. PROJECTNO._30-080 DATE DRILLED 6/6/80
LOG OF EXPLORATORY | CUENT BPOILCOMPANY.
BORING ‘% LOCATION __2201 98TH AVENUE, OAKLAND, CA { WELLNO.

LOGGED BY M. TAYLOR _ APPROVED BY ___ AW-3

FIELD SKETCH OF BORING LOCATION

| DRILLING METHOD HOLLOW-STEMAUGER _ HOLE DIAM. 10 inch

SAMPLER TYPE —
CASING DATA SEE MONITORING WELL CONSTRUCTION DETAIL
TOP OF CASING ELEVATION _100.00 DRILLER  WEST HAZMAT |
g g  WATERLEVEL: 2475
e S|y E 8%, w| DATE: JULY, 1990
T b (&ig Ea 93: - &' - o i
3¢ =15 8 -.s%a €1 TIME;
48 |81% | dgds |¥|¢ -
1 | G690 DESCRIPTION
.0 e —
T ADPHALT
B
8,5 12 -
1 4 2% sch,
™ 40 PVQ SILTY CLAY; brown, damp, medium plastictity
.L;’ g [ Casing
=3
11, 15, _L 19| SILTY CLAY,; brown, damp, low plasticity, very stiff
21 : 43
54
g, 17, 33 NL SILTY CLAY; brown, damp, low io madium piasticity, hard
I p18
- 18
127, 505 _L bt ) SILTY CLAY; gravelly, medium size gravel, moist, hard
anl sch. 40
L | PVC
2@ 020
e, B o Siot SILTY CLAY; gravelly, reddish brown, saturated, hard
3% _L“'Qﬁ. : =
| S cane CONTINUED DN NEXT PAGE
s '




"

BORING HO.

ALTON GEOSCIENCE, Inc. | PROJECTNO.___30-080 _ DATE DRILLED 6/6/80

LOG OF EXPLORATORY £ GLIENT __BP Ol COMPANY

BORING LOCATION 2201 98TH AVENUE, DAKLAND, GA WELLRO.
LOGGED BY M TAYLOR APPROVEDBY ____ AW-3

FIELD SKETCH OF BORING LOCATION

DRILLING METHOD HOELQW-STEM AUGER  HOLE DiaM. 10 inch

SAMPLER TYPE
mg&ﬁ DATA BEE MONITORING WELL CONSTRUCT‘ON DETAIL
| TOP QF CASING ELEVATION [}mm WEST?%&M‘?
3HF | oo
s & 181a 51 E E}E%F%@PT’EQH |
21 25, i SILTY CLAY greynsh brown, damp meadium plasticity,
37 ..L hard
1 SILTY CLAY; brown, damp, medium 1o high plasticity, “vary tigh!”
e | 1L Y CLAY; brow oh
A b BOREHOLE TERMINATED AT 35 FEET.
. 38
- 40
Laz
} 46
- 48

50|

Pertfand Cement B sampe
- Sand #3 Lonestar

!. Driven intarval
Bantonrta Puliats 4 o




TOP OF CASING ELEVATION __98.96

ALTON GEOSCIENCE, Inc. PROJEGT NO. _30-080 DATE DRULED_6/6/90 GO
LOG OF EXPLORATORY [ CLIENT _BP OIL COMPANY |
BORING A ' LOCATION __ 2201 98TH AVENUE, OAKLAND, CA WELLNO.
LOGGED BY M. TAYLOR  APPROVED BY AW-4
| FIELD SKETCH OF BORING LOCATION

DRILLING METHOD HOLLOW-STEM AUGER __ HOLE DIAM, 10 inch

SAMPLER TYPE __
CASING DATA SEE MONITORING WELL CONSTRUCTION DETAIL

DRILLER _WEST HAZMAT

‘Im 'z . WATER LEVEL: 27.29
g - Flyl E §§$ w DATE: JuLY, 1990 |
o2 5 |58 B L% |z|Elmme T
B8 (8|3 | g8z |%|& e
o|& £552 _ DESCRIPTION
T 1 Chiisty Box e -
8 — ASPHALT
. " |
4 |2vsch. | CLAY w/ roots, dark brown, organic, damp, high plasticity
E’S« 12,18 et |40PVC SILTY clay w/ roct fragments, greyish brown, damp, medium plastictity, no
: wL_ﬁ Gasing odor,very stiff
E __ g
9%, BO/H i_ 40 SILTY CLAY; brown, damp, medium plasticity,ne odor, hard
I - 12
i
I 28, 36, _L SILTY CLAY: brown, moist, madium to high plasticity, no edor, hard
! 18]
ko174 20 SILTY CLAY: brown, moist, low fo medium plasticity, gas odor, hard
i K
!'5 T 1 pp| sch. 40 1%
5 PVC 4
g} 020 5
I 11,18, | JN ) Slot ,‘, - SILTY CLAY: brown, moist, medium plasticity, gas odor, hard
Eﬁ | 1 28 j’:‘: -
I . 28] 5
T - bk CONTINUED ONNEXT PAGE
. 30




BORING

ALTON GEOSCIENCE, Inc.

LOG OF EXPLORATORY

BORNG NO.
PROJECT NOQ. 30-080 DATE DRILLED 8/6/90

CLIENT _ BP OIL COMPANY
LOCATION _2201 88TH AVENUE, OAKLAND, CA

LOGGED BY M. TAYLOR APPROVED BY

L WELL NG,
AW-4

FIELD SKETCH OF BORING LOCATION

DRILLING METHOD HOLLOW-STEM AUGER. oy g piam,_10 inch

SAMPLERTYPE _____.
CASING DATA SEE MON!TORING WELL cawsmucﬂcm DETAL

Portland Cemaent

. Sand #3 Lonesiar

Bentonite Pellsts

TOP OF CASING ELEVATION DRILLER _ WEST HAZMAT |
| g |
= - f % WATER L EVEL
= iFlu S2u | DATE
3 C o i E E g = ol o "
5 |015 8 EBgy [S1E] DESCRIPTION
15,19, L 30 1 SILTY CLAY; brown, moist, low plasticity, gas odor, hard
- 32 Gl
520,81 ..L 3 SILTY GLAY; brown, damp, high platicity, no odor, hard
38} g0 Cap BOREHOLE TERMINATED AY 35 FEET
- 38
4D
42
- 44
AR
- 48]
50|

B samps
m Driven interval




LOG OF EXPLORATORY
BORING

ALTON GEOSCIENCE, Inc.

| BORING NO.
PROJECT NO. __30-080 DATE DRILLED_6/5/90

CUENT  BP OL COMPANY
LOCATION 2201 98TH AVENUE, OAKLAND, CA

WELL NO,
RwW-1

| FIELD SKETCH OF BORING LOCATION

| TOP OF CASING ELEVATION _98.60

~{ LOGGED BY KM TAYLOR  APPROVED BY

" DRILLING METHOD HOLLOW-STEMAUGER __ HOLE DIAM,_10 inch
SAMPLER TYPE -
CASING DATA ___SEE MONITORING WELL CONSTRUGTION DETAIL

DRILLER  WEST HAZMAT.

FOUTR}
CGI{PPNY

s

PROFILE

'WATER LEVEL: 27.93

DATE : JULY, 1990 | o .

THE

 DESCRIPTION -

o JRER

111,
23,0

7

REPHALT

SILTY CLAY: w/ sand, damp, moderately stiff, tan w/ grey
motiling

GLAYEY SILT; wi slight sand, damp, moderately stiff tan

As above, sand grains larger

GLA?"EY.SAND; moderatsly dense, very maist, fine grainad

As above, less clayey , i.8., sand w/ slight clay

ek
T *"\ B

,
P,

A

" SANDY GLAY; stiff, damp tan o light brown, sand clasts to 3 mm, some dark

grgani; matter N




BORING

ALTON GEOSCIENCE, Inc.

LOG OF EXPLORATORY

FIELD SKETCH OF BORING LOCATION

| BORINGNO.
PROJECT NO. __30-080 DATE DRILLED_6/580 |
CLIENT _BP OIL COMPANY ?
LOCATION __ 2201 98TH AVENUE, OAKLAND, CA | WELLNQ.
LOGGED BY M. TAYLOR _ APPROVED BY AW

DRILLING METHOD HOLLOW-STEM AUGER __HOLE DIAM, 10 INCH
SAMPLER TYPE — 5 _ o
CASING DATA __SEE MONITORING WELL CONSTRUCTION DETAL

Portland Cament

Sand #3 Lonestar
Boantonita Pallets

TOP OF CASING ELEVATION DRILLER _WEST HAZMAT
= —
g | | 8 WATER LEVEL
u E g g |8 2w w| DATE
2% iS5G 8 g8zg |SIE[ DESCRIPTION
7,13, ] - 30
2 | |1
' 32
-34) ©
sch. 40
7, 11, ) PVC -~ As above, more sand, strong TPH odor
" | Siot
Moo
| 5% L .
) EndCap BOMEHOLE TERMINATED AT40 FEET
- 48
ey
50

- Sample
D:I Driven intarval




P

et [
X 1

ALTON GEQSCIENCE, Inc.

LOG OF EXPLORATORY £\

FIELD SKETCH OF BORING LOCATION

TOP OF CASING ELEVATION _38.35'

PROJECTNO. _30-080-01  DATE DRILLED 2 -22-9

BORING NO,

CLIENT _BP Oil Compsny SBA-5

LOGATION _ 2201 98th Ave, Qaldand WELLNO.

LOGGED BY _M. Tayler _ APPROVED BY M. Hopweod |  AW-5
Pagie 1 of 2

DRILLING METHOD _Hollow stem auger HOLE DiaAM, 10"
SAMPLER TYPE _Modifled spiit spoon

GASING DATA _ See well construction details

DHILLER Solls Exploration Services , Inc.

h

x 3 WATER LEVEL 26,00 25.48'
E e g = Sg, | pate 2027191 4/5/01
3 E =13 & _.E§§ 8| gL ve 2:00pm 1:00pm
& A ' g §g 3 |5 ~ DESCRIPTION
Christy Box -
[ 0 ~~ 1" Asphal
-2
i )
45,8 *_ 6| & SILTY GLA‘{: brown, damp, stift, medium plasticity -
3 sch. 40
s | Pvo HoL
. Casing .
4,10, 10 Same, bacomes very siiff
15 12 .
14}
34,6 18 Sama, becdmes moist, stiff
18
2l =
2 il T k T
20 ARR o
2,04 =l SILTY SAND: black to brownish green, inolst, firm, low plasticty
22 S : '
54
24| o B
40 sch, 35" Same, becomes brownish green, wat, stiff
3,5,5 28] pve “TEIsM|[iliIsZ 20
0.020' ::\ ::‘ z I3
28] sot PERL R
= il
30 Rk ‘
3,8,11 B Same, becomes very stiff, low to medium plasticlty
3 : : |
) 1 }
34 =5 MRt




13 -

,.._..

[

ALTON GEOSCIENCE, Inc.
LOG OF EXPLORATORY
BORING

FIELD SKETCH OF BORING LOCATION

TOP OF CASING ELEVATION 38.85'

PROJECT NO. _30-080-01
CLIENT _BP Qil Company

DATE DRILLED 2/27/81

LOCATION __ 2201 98th Avs., Oakland
LOGGEDBY __M.Taylor  APPROVED BY M. Hopwood

BORINGNO,
SBAS

WELL NO.
AW.5

Pago 2of 2

CASING DATA _See well construction detail

DRILLER _Soils Explorations Services, Inc.

DRILLING METHOD _Hollow stem auger HOLE DIaM,___ 10"

SAMPLER TYPE _Modiffed split spoon

g 3 WATER LEVEL 26.00" 25.48
B e |Elul ] &g 4§ parE 2127194 Af5791
g lela] & Ege g
g § =% % H%gg g 3 TIME 2:00 pm 1:00 pm
3| & 2559 DESCRIPTION
4n12 # 36 ‘ p_._' - il SILTY SAND: brown, wet, very stifl, medium plasticity
i ER HH
- 38 e G
b -_:d:: -‘... - - <
40 BER
348 *- : HEX SILTY CLAY: light brown, wet to moist, stiff, medium ta high plasticity
= 42 ::l' u'::" C .
e PN
478| |l 45| EndCap Same, bacomes molst, very stiff
W BORING TERMIMATED AT 48.5 FEET BELOW GRADE
- 50
- 52
- 54
- 56
- 58
- 60
Pottland Cement R Sampls
Sand #3 Longstar m Drivan Intarval
i¥is]  Bentonite Pellets 52 Water level encountered duting driling




ALTON GECSCIENCE, Inc.
LOG OF EXPLORATORY
BORING :

CLIENT __ BP Ol Company

PROJECT NO, _ 30-080-01

DATE DRILLED 2-28-94

FELD SKETCH OF BORING LOCATION

TOP OF CASING ELEVATION _37.95'

LOCATION _2201 98th Ave, Oakland
LOGGED BY _M. Taylot APPROVED BY M. Hopwood

BORING NO,
SBA-8

WELL NO.
AW-5

Page t of 2

DRILLING METHOD _ Hollow sfern auger HOLE DIAM,
SAMPLER TYPE _ Modilied split spoon

1ot

CASING DATA _Ses well construction details

DRILLER __Soils Exploration Services , Inc.

3 z WATER LEVEL 25.00* 22.48"
g |£ ) 8¢, o [ oATE 212891 4571
§ ’g = g g ﬁﬁ% § g TIME 10:00 am 1:10 pm
LRI é 3 £ |5 DESCRIPTION
0 i g ” > Asphal
2 %
[ 4 %
s35] Ms % - SILTY CLAY: rown, damp, firm, low to mediuin plasticly
P /
R /
8,6,10 10 ;310 4“ é Same, Mss stiff medivmy plasticity
412} Casing %
é .
M R -HEA e e
236 | ma g SANDY SILT: brown, moist, s, medium plasticity
18
3,3.10 20 SH.TY SAND: brown, moist, very stif, medium plasticity
- 22
| 24
5 SZ 25
35,8 26 4 Same, becamas wet, stif!
sch, 40
gt
c020" B . BB
a0 Slat
47,11 _ SILTY CLAY: brown, wat, very stiff, medium plasticity, with sand
32 '
I




ALTON GEOSCIENCE, Inc.
CLIENT _BP Oil Company

PROJECT NO._30-080-01

DATE DRILLED 2/28/81

LOG OF EXPLORATORY
BORING |

FIELD SKETCH OF BORING LOCATION

LOGATION __2201 98th Ave., Oakland

LOGGED BY __M. Taylor __ APPROVED BY M. Hopwood

BORNGNO,
8BA-8

WELL NG,
AW-§

Page2of 2

CASING DATA _See well constnuction detail

DRILLEA _Soils ExIplorations Services, Inc.

DRILLING METHOD _ Mollow stem auger HOLE DIAM,___ 10
SAMPLER TYPE __Modified split spoop

TOP OF CASING ELEVATION _ 37.95'

WATER LEVEL 25.00"

22.48'

DATE 2728/

45091

| _TIME 10:00 am

1:10 pm

PROFILE

BLOWE FER
FODT(N}
CGl[PPM)

SAMFLE
CEFTH
CONETRUCTION

DESCRIPTION

) SLOSURE
uecs

T leL

47,12 36|

SILTY CLAY: brawn, wet, very stiff, medium plasticity, with some sand

Poﬂlaqd Cement

Sgnd#a Lonestar
Bentonite Pallots

[ g BORING TERMINATED AT 36,5 FEET BELOW GRADE

Bl Sample
!II Driven Inferval
SZ  Water level oncountersd during drifling




TOP OF CASING ELEVATION 3B.17

BOR .
ALTON GEOSCIENCE, Inc. PROJECT NO. _ 30-080-01 _ DATE DRILLED 3-1-91 NGRO
BORING A% | LOCATION _2201 88th Ave, Oakiand WELLNO.
! LOGGEDBY M.Taylor  APPROVED BY M. Hopwood AW-7
FIELD SKETGH OF BORING LOCATION Page 1 of 2

| DRILLING METHOD _Hollow stemauger =~ HOLE DiAM.__ 8
| SAMPLER TYPE _Modified split spoon

CASING DATA _Bee well construction detalls

DEILLER  Soils Exploration Services | Inc,

;g S | WATERLEVEL
w & g i & ggm 21 pame
2 1=ig 5| LEES sl
§ =1 Wl —25% S TIME
4@ 135 %] #8559 |°
- T
o~ g [ on Sal Meden
.2
4
3913 P28 SILTY CLAY: brown, damp, very stiff, low to medium plasticity
| 2
sch. 40
PVGC
ERERS Casing Same, becomes hard, low plasticity, with gravel
RV . B P - B R R
B0 . 16 SANDY SILT: brown, moist, very stl, kow plasticity, with gravel
I b8
6,12, 16 * SILTY GLAY: light brown, moist, very stiff, low plasticlty, with fine sand
24 o ':.:':3;
] sch.
| 468 P26 40.4 7. Same, becomes brown, moist to wet, sliff, medium plasticy
- PVG =
- 28 0.020" - g o4
- Slot 7
. - 30
2,45 | Same, bcntes satirated, siff, low to madium plasticiy, with sand
- 32
b End(
34| 5O




| BORING NO.
ALTON GEOSCIENCE, Inc. PROJECT NO. _30-08001___ DATE DRILLED 3/1/51
;%%igg EXPLORATORY | CLIENT__BP Oil Company SBAT
LOCATION __ 2201 98th Ave,, Oakland WELL NO.
: LOGGED BY __M. Taylor  APPROVED BY M. Hopwood AW-7
FIELD SKETGH OF BORING LOCATION | Page 2 of 2
DRILLING METHOD _Hollow steim auger HOLE Diasd__ 8"
SAMPLER TYPE __Modified spitt spoon
| CASING DATA _Sge well congtruction detail
TOP OF GASING ELEVATION_38.17' DRILLER _Soils Exiplorations Services, Inc.
ﬁ _ ¥ e T
R g% 41 DATE T anm 475791
SR "§§§ 8 é TIHE 11:00 am 120 pm
3 . T _
8 %3 8%zg (5|° y DESCRIPTION
2,48 & -} joLEs SILTY CLAY: brown, saturated, siiff, medium plasticlty, with some sand
g BORING TERMINATED AT 36.5 FEET BELOW GRADE
-84}
- 45
- 50|
. 52
o 53&
- 56|
- 58
- B
& Portland Coment B Sample
Sand #3 Lonastar D] Driven interval
@ Bertonite Pellets SZ  Water lavel sncountared during driliing




ALTON GEOSCIENCE, inc.
LOG OF EXPLORATORY
BORING

PROJECT NO.

FIELD SKETGH OF BORING LOCATION

TOP OF CASING ELEVATION _41.74°

BORING NO.
30-080-01 _ DATE DRILLED_2-26-91
CLIENT __BP Oil Company  SBAS
LOGATION __2201 98th Ave, Oakland ] WELLKG.
LOGGED 8Y_ M. Taylor _ APPROVED BY M Hopwwod| ~ AW-8
Page 1 of 2

DRILLING METHOD _Hollow stem auger

HOLE DiaM.___ &7

SAMPLER TYPE _Modified split spoon

CASING DATA _Sea well construction details

DRILLER _ Soils Exploration Services , Inc.

% 3 | WATERLEVEL | 27.00 2688
w E g Wi g % w 8| DATE 2/28/91 475791
§ % g % E a& 2 g § E _TME 2:00 pm 1:30 pm
. bl il I | 983 15171 DESCRIPTION
o Chrisly Box
i PR 2 Aznnaibirest
¥
».@
58,18 * o SITY CLAY: brawn, damp, very stiff, medium plasticity
et -
P8 1 seh.ao
. i R | BB et
- 58,12 ! 10 Casing SILTY SAND: light brown, damp, very stif, medium plastichy, with some gravet
| L 12
. 7
3,7.4% i R Same, becames moist, no gravel
fw 1ﬁ
serif Rbabantiaiii s S
- 22
- 24]
7.13,1 g E g ;ﬁ%@éﬂ SAKDE brown, molst to wet, vary stff, fine o madium grain
1 0.020" 7 o
- 28] Slot
30
3810 * a5 SILTY SAKND: brown, wel, very stifl, low plasticity
i 34 .....




BORNG NO.
ALTON GEOSCIENCE, Inc. PROJECT NO. __30-080.01  DATE DRILLED 2/28/91
LOG OF EXPLORATORY % GUENT _BP Of Company _ SBA-8
BORING £ LOCATION _2201 98h Ave., Oskland WELL NO.
_— LOGGED BY M. Taylor _ APPROVED BY M. Hopwood AW-8
FIELD SKETCH OF BORING LOCATION Page 2 of 2

DRILLING METHOD _ Hollow stem auger HOLE D, &
SAMPLER TYPE _Modifled split spoos

CASING DATA _Sse well construction detall

TOP OF CASING ELEVATION _41.74' DRILLER _Solls Ex|plorations Services, Inc.

g o WATERLEVEL | 27.00' 26 68

e flu Bl B DATE 2128704 a7t

§ % = g 4 ﬁ§ - TIME { 3:00pm - 1:30 pm
E S8 | €% B DESCRIPTION

5,8.11 ﬂ 36 SHLTY CLAY: brown, wet, very stiff, msdium plasticity

b3
4.6.9 *_ End Cap” B4 Sama, becomas saturated, low plastisity, with sore fine sand

BORMNG TERMINATED AT 41.5 FEET BELOW GRADE

i Poriland Cement B Sample
Sand #3 Lonestar m Driven interval
Bentonite Pellets 52 Water level encountered during drilling

- oER SR EE S B SR BE S B U0 9
g




Cambria Environmental Technology, Inc.

1144 - 651th St.
Ouldand, CA 94508
Telephone: (510) 420-0700
Fax: {510) 420-9170

BORING/WELL LOG

22-0at-01 {0.87 gal purge volume)

CLIENT NAME BP Oil Company BORING/WELL NAME B-1
JOB/SITE NAME BP-11133 DRILLING STARTED 22-0ct-01
LOCATION 2220 981h Avenue, Oakland, California DRILLING COMPLETED __ 23-Qct-01
PROJECT NUMBER 852-1682 WELL DEVELOPMENT DATE (YIELD)
DRILLER Greqq Dritling GROUND SURFACE ELEVATION

DRILLING METHOD

Hydraulic push

TOP OF CASING ELEVATION _NA

WELL LOG [PIDAVP/SCILY HABRITIS- 11 1182 1BP-11133.GP] DEFALLT. GDT 2718/02

BORING DIAMETER P SCREENED INTERVAL 18 to 28 ft bgs
LOGGED BY 8. Dwight DEPTH TO WATER (First Encountered) _ 19.5 f (22-0ct-01) ¥
REVIEWED BY K, Rahman, BRG DEPTH TO WATER {Static) 18.5 11 (22-0ct-01) Y
REMARKS Hand augerad to 5 feet. Located on southern property boundary adiacent to apariment compiex.
= a 8
T B E| © Blzgl 9 |2 oA
Elsa =8| 9 |OER u |z8 L
S lagaigT T ; el & 19 LITHOLOGIC DESCRIPTION E= BORING BACKFILIL.
e |5 9% z |G 8 gl 5 5 - 8 &
“ &l RE| @ w
i SILT {ML); brown; dry; 90% silt, 10% fine grained sand; no
- - plasticity; moderate 10 high estimated permaabdllty.
L -+ ML . ; ; i
@ 4" very stiff; 10% clay, 85% silt, 5% fine grained sand;
0| 66 0,43 g‘}'ﬁ'f 5 — low plasticity; low estimated permeablity. Lee 3/4" diam.,
’ ’ - N Schedule 40
PV
8.0
SANDY SILT {(ML}; brown; dry; medium stiff, 5% clay,
4 ML 80% silf, 15% fine grained sand; no plasticity; low 1 = Open Borehols
B-{-0 .5 10 moderate estimated permeabllity. 10.0
04| 9.9 B-1-v2 SILT (ML) brown; dry; very stiff; 10% clay, B5% silt, 5%
- -+ ML fine grained sand; no plasticity; low estimated
8 parmeability; some roots. 12.0
04 CLAYEY SILT (ML); brown; dry; soft; 15% clay, 75% silt,
o - 10% fine grained sand; low to madium plasticity; low to
£0.050 |B-1-1 3 5*__ i moderate estimated permeability.
ML
18 Biva [ 0]
L 17.0
SANDY SILT (ML); brown; damp; 15% clay, §5% silt, 20%
o4 b =4 ML fine grained sand; low 1o medium plasticity; low to ¥
- moderate estimatad permeabllity. ~l1g.0
SILTY SAND {SM); brown; we¥; 20% silt, 0% fine to v -
coarse grained sand, 20% fine gravel; no plasticity; high - U= Monterey
estimated permeabliity. : Sand #2/12
23.0 1l adndiam
GRAVELLY SAND (8P); brown; wet; 15% silt, 45% Yl oot Sléiied
medium to coarse grained sand, 40% fine gravel; no Schedule 40
plasticity; high estimated permeability. PG
280 Bottom of
A ottom o
Total depth = 28", Boring @ 28 ft
Temporary wail caging installed. Well purged and grab
water sample collected using bailer. Casing removed and
sealed with grout after sampling.

PAGE 1 OF 1




Cambria Environmental Technology, Inc.
1144 . 65th St.

Ounkland, CA 94508

Telephone: {51C) 420-0700

Fax: (510 420-9170

GLIENT NAME BP Oil Company
JOB/SITE NAME BP-11133
LOCATION 2220 98th Avenua,_Oakland, California

PROJECT NUMBER ___ 852-1692
DRILLER Gregg Drilling
DRILLING METHOD Hytraulic push
BORING DIAMETER 2"

LOGGED BY 5. Dwight
REVIEWED BY K. Rahman, RG
REMARKS

BORING/WELL LOG

BORING/WELL NAME B2
DRILLING STARTED 22-Qgt-01
DRILLING COMPLETED __ 23.Oct-01
WELL DEVELOPMENT DATE (YIELD)__ 22-Oct-01 (0.93 gal purge volume)
GROUND SURFACE ELEVATION
TOP OF CASING ELEVATION _NA
SCREENED INTERVAL 18 to 28 ft bgs

DEPTH YO WATER (Eirst Encounterad) _ 18.0 # (22-Oct-01) AVA
DEPTH TO WATER (Static) 18.0 i (22.0ct-01) h 4

Hand augered to § fest. Located on southem property boundary adiacent to apartment complex.

PID {ppm)
Vapor
THC (ppmv)
Soll
TPHg (ppm)
SAMPLE ID
EXTENT
DEPTH
{tt bgs}
u.s.c.a.
GRAPHIC
LOG

LITHOLOGIC DESCRIPTION

BORING BACKFILL

CONTACT
DEPTH (ft hys)

permeahility,

SANDY SILT (ML) dark brown; dry; 5% clay, 80% silt,
- - 15% fing grained sand; no plasticity; low estimated

4.0

701 24 | 16 |Ba-vi, [TF

B-2.5 L 4 permeability.

~ SILT (ML); brown; dry; very stiff; 5% clay, 85% silt, 10%
— 5 fine grained sand; no plasticity; low estimated

[t 374" diarm.,
Schedule 40
PvC

8.0

SANDY SILT (ML}; dark brown; dry; 5% clay, 80% silt,
15% fine grained sand; no plasticity; low to moderate
estimatad parmeability, soma roofs, 10.0

¢ QOpen Borehole

=
omw
B
=@
[AF
T
—
o
i
=
-

permeability.

SILT (ML); brown; dry; very stiff; 5% clay, 85% silt, 10%
fine grained sand; no plasticity; low estimated

12.0

6.0 SANDY SILT {ML); brown; dry; mecdium stitf; 10% clay,
- - 70% silf, 20% fine grained sand; no plasticity; fow
astimated permeability.

00s50(B-2-1as R

45 sewvy B 157 ML

{PID/VP/SOIL) HABRITIS~1\$133--1AP- 11 133.GPJ DEFAULT.GOT 2/1902

WELL LOG

pre-rre

6.0

5.0

@ 16" damyp; 15% clay, 60% silt, 25% fine gralned sand,
low ta mediurn plasticity; low to moderate astimated
permeability.

GRAVELLY SAND (SP); brown; wet; 10% slii, 50%

medium {o coarse gramed sand; 40% fine to coarss
ravel: no plasticity; high estimatsd permeabilily.

fing gralned sand; low 1o medium plagticity; mederats
estimaled permeabillity.

SILTY SAND (SM}: brown; wet; 15% silt, 85% fine grainad
sand; no plasticity; high estimatad permeahliity.
\ NDY SILT (ML}: brawn; wet; 15% clay, 60% silt, 25%

SILTY SAND (SM}: brown: wet; 15% silt, 85% fine grainad

sand; no plasticity: hi hestimaﬁed ermeablilt

GRAVELLY SAND (S}, brown; wet; 10% siit, 50%

medium to coarse gramed sand; 40% fine 10 coarse

s2-2 75 L

sand; no plasticity; high astimated permeability.

AND (SM}; brown; wet; 15% silt, 85% fme grained

GRAVELLY SAND {SP); brown; wel; 10% sili, 50%

madium o coarse grained sand; 40% fine to coarse
raved: no plastleity; high estimated parmeability.

CLAYEY BILT (FAL); brown; damp; 15% clay, 75% Sii,
10% fine grained sand; low to medium plasticily; low to
oderate estimated parmeability.

Total depth = 28°

Temporary well casing installed, Well purged and grab
water sample coflacted using bailer. Casing removed and
sealed with grout after sampling.

18.0
18.0
20.0
21.0
22.0

24.0
26.0

27.0
28.0

- Mantarey

Sand #2112

e /4" diam.,

0.019" Slotted
Schedule 40
PVC

Bottomn of
Boring @ 28 H

PAGE T OF 1




Cambria Environmental Technology, Inc.

1144 - 65th 51,

Ouokland, CA 94608
Telephone: (510) 420-0700

BORING/WELL LOG

WELL LOG (PID/VP/SOIL) HABRITIS~1\11133-- 1\BP-11133.GP OEFAULT.GDT /1802

Fax: {510} 420-2170
GLIENT NAME 8P Qil Company BORING/WELL NAME
JOB/SITE NAME BP-11133 i DRILLING STARTED
LOCATION 2220 98th Avenue, Oakland, California PRILLING COMPLETED _ 23-Oct-01
PROJECT NUMBER 852-1692 WELL DEVELOPMEMNT DATE (YIELD) __ 22-Oct=01 {0.58 gal purge volume)
DRILLER Grega Drilling GROUND SURFACE ELEVATION
DRILLING METHOD Hydraulic push TOP OF CASING ELEVATION _NA
BORING DIAMETER 2" SCREENED INTERVAL 20 to 30 ft bgs
LOGGED BY S, Dwight DEPTH TO WATER (First Encountered) __ 21.0 ft (22-Oct-01} hvA
REYIEWED BY K. Rahman, RG DEPTH TO WATER {Statle) 21.0 ft (22-Oct-01) ;
REMARKS Hand augered o 5 fest. Located an southern property boundary adiacent to apartment complex.
o -8
—_ < = [} .l
£ " E g. i E ITgi 9 |5 @] g
o 8= & -2 o |g¢@ a &
&2 |88[32] & |Fl e y Q LITHOLOGIC DESCRIPTION b BORING BACKFILL
&= [k o Sl w | S5 =T
g =g | £ WP 2 = 8
& Fl R @ )
SANDY SILT (ML); brown; dry; 70% silt, 30% fine fo
I~ h coarse grained sand; no plasticity; high estimated
N 4 oML permeahility.
| 4.0
SILT (ML); brown; dry; very stiff; 5% clay, 85% siit, 10%
co | 70 <0.050 g—i;-z ? ﬂ~— 5 fine gralned sand; no plasticity; low estimated Lt 3/4" diam.,
A - L pormeability. Sehedule 40
PVC
- + ML
B-3-0.5 .
anl 20 B3V %10 = Opan Boreholey
B 12,0
SANDY SILT {ML); brown: dry; stiff; 10% clay, 75% silt,
50 I~ 1 15% fine_grained sand; jow plasticily; low estimated
‘ oosolesasi. M permeability.
15 15.0
16 Bav3 [T SILT (ML); brown; dry; 10% clay, 80% silt, 10% fine
- <+ ML grained sand; low piasticity; low estimated permeabliity.
17.0
SANDY SILT (ML); brown; damp; 15% clay, 55% sili, 20%
[ b fine grained sand; lew 1o medium plasticity; low estimated
L 4 m permeability.
53105 _ 5 | -
40 20 —
- ¥ |21.0
SILTY SAND (SM); brown; wat; 25% slit, 75% fing grained
= 4 8M sand: no plasticity; high estimated parmeability. . % Monterey
B 230 | ~} Sand #2112
3.0 ._ CLAYEY SILT {ML); brown; damp; stiff; 20% clay, 75% e
B-3235 1 ML silt, 5% fine grained sand; medium plastizity; low to i
o moderate e_sstimated permeability. . i : 2580 E L 34%-dizm.,
SILTY SAND (SM); brawn; wet; 25% silt, 75% fine grained ss0 | E] 0.010" Slotted
= sand; no plasticity: high estimated permeability. Tl &chedule 40
CLAYEY SiLT (ML}; brown; wal; 20% clay, 70% silt, 5% S pye
30 B B fine grained sand, 5% fine gravel; medium plasticity; low
B-3-27.5 ﬁ_ iy to moderate estimated parmesbilily. LR
@27 30% clay, 65% silt, 5% fine grained sand. B =
—30 w0 | Bottom of
ot th = 30", ottom o
Total dapth Boring @ 30 1t
Temporary well casing installed. Well purged and grab
water sample collected using bailer. Casing removed and
{ sealed with grout after sampling.
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Combria Environmental Technology, Inc.

1144 - 65th St

Qaklend, CA 74608

Telephone: (510} 420-0700

Fox: {570) 420-2170

BORING/WELL LOG

23-0ci-01 (0.66 gal purge volume)

CLIENT NAME BP O Company BORING/WELL NAME __ B-4
JOB/SITE NAME BP-11133 DRILLING STARTED 22-0¢1-01
LOCATION 2220 98th Avenve, Oakiand, Califomia DRILLING COMPLETED __23-Oci-01
PROJECT NUMBER ___ 852-1692 L WELL DEVELOPMENT DATE (YIELD)
DRILLER Gregy Dritting GROUND SURFACE ELLEVATION

DRILLING METHOD

Hydraulic pugh

TOP OF CASING ELEVATION _ NA

BORING DIAMETER 2"

SCREENED INTERVAL

18 to 28 ft bgs

WELL LOG (PIDAVP/SCILY RABRITIS-1111133-- 1\8P-11133.GP) DEFAULT.GDT 219/02

LOGGED BY S Dwight DEPTH TO WATER (First Encountered) _ 21,0 fl (22-Oct-01) v
REVIEWED BY K. Rehman, RG DEFTH TO WATER (Static) 21.0 ft {23-Cot-01) A 4
AEMARKS : Hand augered to 5 feet. Located on eastem property boundary adjacent 1o single story residance.
O b= g
= +| | © - |o
ELE|I_E|l w |Elze 9 |Fa Qs
2 82|32 2 [|Bl&8| ¢ %9 LITHOLOGIC DESGRIPTICN Ez | BORING BACKFILL
g g |®F) = | e® | 5 E
o8 I 4 ) 4] Il
SANDY SILT (ML), brown; dry; 75% silt, 25% fine grainad
- - sand; no plasticity; moderate estimated permeability.
- = ML
- _ 4.0
SILT (ML) brown; dry; very stifi; 5% clay, 85% silt, 10%
4ol 13 <0.050 BB-#—V‘15 E— 5 — fing grained sand; no plasticity; low estimated bee 3/4" dlam,
’ : H i permeability, Scheduie 40
PVCG
- 1 ML
- . =« Open Borehole|
8-4-8 5 ]
50l 1.3 B-4-V 2 E_m @10" 10% clay, BC% silt; low plasticity.
.. i2.0
SANDY SILT (ML), brown; dry; medium stiff; 5% clay,
- - 80% silt, 15% fine grained sand; no plasticity; low
50 :g:g BE-?F:;.S l 4w aslimatad parmeability.
15—
2.1 B-4-V 3 12_ 50
SILT (ML); brown; dry; 5% clay, 85% silt, 10% fine grained
- e sand; low plasticity, low estimated permeability.
e - ML
3¢ L 20.0
<0,050 {B-4-1 6.5 .
20 ML CLAYEY SILT {ML); brown; damp; 16% clay, 75% silt, 21 0 ~ “S“::ée;;}’u
o 10% fine grainad sand; fow to medium plasticity: low to :
i - \moderate estimated permeability.
1162 SILTY SANED (SM); brown with grey; wal; 18% silt, 55% o
- medium to coarse grained sand, 30% fine gravel; no o e Bl diam.,
i B2 5.5 5M plasticity; high estimated permeability. T og010" Sloded
- . @23" 25% sit, 75% fine grainad sand, Sehedele 40
PP @24': 45% medium to coarse grained sand, 30% fina BVC
1730 a5
gravel, 56.0
- @25" 25% silt, 75% fine grained sand. :
GLAYEY SILT (ML}, brown; damp; 15% clay, 75% silt,
3 T ML 10% fine gralned sand; low to medium plasticity; low to
B-4-2 7.5 H_ moderate estimated pamoeability. 280
Total dspih = 28' Battom of
) Boring @ 28 ft
Temporary we!l casing installed, Wsll purged and grab
water sample collected using bailar. Casing removed and
sealed with grout after sampling.

PAGE 1 OF 1




Cambria Environmental Technology, Inc.

1144 - 65th 54,
Oaklond, CA 94608

Telephone: (510) 420-C700

Fex: (510} 420-9170

CLIENT NAME
JOB/SITE NAME
LOCATION
PROJECT NUMBER
DRILLER

DRILLING METHOD
BORING DIAMETER
LOGGED BY

BORING/WELL NANME B-5

BP Oil Company
BP-11133

BORING/WELL LOG

DRILLING STARTED

2220 9Bth Avenue, Qakland, Califormla

23-Cct-01

DRILLING COMPLETED

23-0et-01

852-1692

Gregg Drilling

GROUND SURFACE ELEVATION

Hydraulic push

TOP OF CASING ELEVATION _NA

on

WELL DEVELOPMENT DATE (YIELD)

23-0cl-01 (0,44 gal purge volume)

SCREENED INTERVAL

S, Dwight

15 %0 25 f bQs

REVIEWED BY

K. Rabman, AG

DEPTH TO WATER (Static)

REMARKS

Hand augered to 5 fest._Located on eastsm property boundary adjacent to gingle story residence,

DEPTH TO WATER {First Encountered)

24,0 f1 (23-Oct-01)

¥

18.0 1 (23-Oct-01)

b4

FiD (ppm)
Vapor
THC {(ppmv}
Sail
TPHg (ppm)

SAMPLE ID

EXTENT
PEPTH
(ft bos)

U.5.C8.

GRAPHIC
LOG

LITHOLOGIC DESCRIPTION

CONTACT
DEPTH (f bgs)

BORING BACKFILL

WELL LOG {PIDNVPISOIL) HABRITIS~ 1111133-~1\8P-11133.GPJ ODEFAULT.GDT 21902

aa———

0.084

05
2.0

0.5

17

5.0

<0.050

38

2.8

B5V 1 &
B55.5 MR

as2as R 4

ML

SANDY SILT (ML); dark brown; dry; 70% slit, 156%
medium to coarse grained sand; 15% fins gravel; no
plasticity; moderate estimated permeability.

@5" brown; hard; 80% silt, 20% medium grained santd;
low estimated permeability.

@ 8" very stiff: 5% clay, 75% silt, 15% medium grained
sand, 5% fine gravel; low plasticity.

@ 10" 65% silf, 25% medium grained sand, 10% fine
gravel: no plasticity.

SM

SILTY SAND (SM); browry, dry; 40% silt, 60% fine to

ML

medium grained sand; no plasticity, moderate estimated
\pearmeabuity.

SANDY SILT {ML}; brown; dry; 5% clay, 55% silt, 40%
fing grained sand; low plasticity; low astimated
permeability.

ML

SILT (ML); brown; dry; very sfiff, 5% clay, 85% sill, 10%

ML

fine grained sand; low plasticity; low estimated
ermeability.

CLAYEY SILT {ML); brown; damp; stiff; 20% clay, 70%
silt, 10% fine grained sand; low plasticity; low estimated

ML

parmoabllity,

SANDY SILT {ML); brown; damp; 5% clay, 65% silt, 25%
flna grained sand; low plasticity; low to moderats
estimatad parmeabliity.

@ 20" medium etiff; 15% clay, 55% silt, 30% fine grained
gand; low ta medium plastielty.

&M

@ 22" stiff; 65% silt, 20% fine grained sand.

SILTY SAND (SM); brown; wet; 30% silt, 50% fine to
coarse grained sand, 20% fing gravel; no plasticity; high
estimated permeability.

@24'. 5% ctay, 30% siit, 65% fine grainad sand; low
plasticity.

ML

@28'; 20% silt, 60% fine ta coarse grained sand, 20% fine
\gravel; no plasticity; mederate estimated permeability.

g

/ﬁ

SANDY SILT {MLY; brown; wet, medium stiff; 20% clay,
65% silt, 15% fine grained sand; moderate plasticlly; low
astimated permeability.

12,0
13.6

16.0
17.0

19.0

23.0

27.0

30.0

L=t Monteray

U 3/4"diam.,

e 3/4" diam,,
Schedule 40
PVC

[ Open Boreholeg

Sand #2112

0.010" Slotted
Schedule 40
PVE

= Slough

Total depth = 30",

Temporary well casing instalied. Well purged and grab
water sample collected using bailer. Casing removed and
sealed with grout after sampling.

Bottem of
Bering @ 30 ft

PAGE 1T OF 1




Cambria Environmental Technology, Inc.
1144 - 55th 5t.

Oakland, CA 94608

Telephone: {510] 420-0700

Fax: (510) 420.9170

CLIENT NAME BP Qil Company

JOB/SITE NAME BP-11133

LOCATION 2220 98th Avenue, Oakland, California
PROJECT RUMBER B52-1692

DRILLER Gregg Drilling

DRILLING METHOD Hydrauiic push
BORING DIAMETER av

LOGGED BY 8. Dwight
REVIEWED BY K. Rahman, RG
REMARKS

BORING/WELL NAME

BORING/WELL LOG

B-8

DRILLING STARTED

23-Qct-01

DRILLING COMPLETED

23-Cet-01

WELL DEVELOPMENT DATE (YIELD)
GROUND SURFACE ELEVATION

23-0ct-01 (0.38 gal purge volume)

TOP OF CASING ELEVATION _NA

SCREENED INTERVAL

20 to 30 ft bys

DEPTH TO WATER {First Encountered)

DEPTH TQO WATER (Static)

250 ft (23-Qct-01) ¥
24.0 # (23-Oct-01) h 4

Hand augered to 5 feet. Located on eastem property boundary adjacent to single story residence.,

Sail

LITHOLOGIC DESCRIFTION

BORING BACKFILL

PiD {ppm)

Vapor
THC (ppmv)

TPHg (ppm}

SAMPLE 1B

EXTENT
DEPTH
(ft bgs)

us.cs.

GRAPHIG
LOG

CONTACT
DEPTH {ft bgs)

WELL LOG (PIDAVP/SOIL) HABAITIS- 11 1133-- 1\BP-11133.GRJ DEFAULT.GOT 2/19/02

3.7

4.2

23

2.4

<0.250

<0.050

GRAVELLY SILT (ML); dark brown; dry; 70% silt, 15%
medium fo coarse grained sand, 15% fine gravel; no
plasticity; moderate estimated permeability.

5.0

B-6-V 1
8-8-5.5

B-6-1 3.5

B-6-V 3

B-8.2 35

ML

SILT (ML); brown; dry: very stiff; 5% clay, 85% silt, 10%
tine o medium grained sand; ne plasiicity; low estimated
permeability.

ML

SANDY SILT {ML}: brown: dry: 5% clay, 80% silt, 15%
fine to coarse grained sand; no plasticity; low to moderate
estimated parmeability.

@10": brown motlied with white; 5% silt, 35% fina to
medium grained sand; moderate estimated permaahility.
@ 12" 60% slit, 5% tine gravel.

ML

SILT {ML); brown; dry; 5% clay, 85% siit, 0% fins grained
sand; low plasticlly; low estimaled permeability,

ML

SANDY SILT (ML}, brown; dry; 5% clay, 80% silt, 15%
fine grained sand; low plasticity; low ' moderaie
gstimated permeability.

ML

CLAYEY SILT (ML}; brown; damp; 30% clay, 60% silt,
10% fine grained sand; moderate plasticity; Iow to
moderate estimaled parmeability.

ML

SANDY SILT (ML); brown; wet; 20% clay, 50% silt, 30%
fine grained sand; moderate plasticity; moderate
astimated permeability.

s

SM

ML

SILTY SAND (SM); brown with grey; wet; 10% clay, 25%
sitf; 65% fine grained sand; low plasticity; high estimatsd
efrmeability.

SILT (ML); brown; damp; 10% clay, 80% silt, 10% fine
grained sand; low plasticity; low to moderate estimated
parmaabiiity. :

2.0

15.0

18.0

20.0

22.0

26.0
27.0

30.0

[ 3/4" diam.,
Schedule 40
PVC

- Opon Borehole

‘=t Monterey

Sand #2/12

-l 37"-giam.,

0.010" Slotted
Schedule 40
PVG

Total depth = 30",

Temporary well casing installed. Well purged and grab
water sample collected using bailer. Casing removed and
szaled with grout atter sampling.

Botiom of
Boring @ 30 ft

wammd
PAGE 1 OF ¢




8 Water Jevel during drilling
32 Warer levelin completed well . ...

Locatizn of mecavered -

cdrill sarnple
AIES
B Losstion of sample sealed ‘
for chemicl analysis st K

- @ Sieue sample

Grab sample NR
A&smgwdmmmm smilie

Salid wher oerlam

Dotled where approxumate
Dashed where uncertain
Hachured where gradat:onal
Estimated permeabiily
Inydraulic corductivity}

1K = primary 2K = secondary

Na recovery

PiD
(P GRAPHIC LOG DESCRIPTION
R LT P . - .
£ N o Asphalt
Christy box wgeer§ : :
& lacking cap Sandy GRAVEL (GM); brown; loose; damp; 10-15% fines;
- e 20-30 % fine to coarse sand; fine to coarse gravel; high
oSl K
Sandy CLAY (CL); blagk; very stiff; damp; 5-15% fine
- — to coarse sand; 0-5% fing gravel; low est K
. &
4° seh 4% o
. PVC caning - Silty SAND (SM); brown with gray motting; medium
denss; dampldry; 10-20% fines; fine to medium sand; low
- o moderate est K
LEp
E ) —
= 4 41 L e e e e ma o e
g CLAY [CL); brown; very stiff; dryidamp; moderately
;(L plastic; 6-5% fine to voarse sand, lowest K
F -
=
o ]
o B
=
= .
o G Bentoniig ——iw- [
[ pellef saal ‘
G
x .
3 F -
—
ey
m
I
o . o
( 8 WE K e § 8
@] #6 Sand —
SILT {(ML); red with gray motling; hard; damp;
- modearately plastic; 0-5% fine sand; low esi K; odor
G.Ir; shifeg s
— 40 PVC SETATE Boues 2 BN
10 asing 30
2]
. b noreasing plasticity and moisture
12 W
Inch Radius O 2 4 @ Continues
Logged by: Justin Power Driling Company: Kvilhaug Wel! Head Completion:  Christy box & locking cap
Project Mgr:  Keith Romstad Drilling Method: 11" Hollow stem auger Type of Sampler; 2.5" split barre
Dates Drilled: 3/26/%2 Driller: Rod TD (Total Depth): 16.6 1.
EXPLANATION Boring Log and Well Completion Details VADOSE
Contads: WEHJ

VW-1 (Boring B-9)

BP Service Staton #11133
2220 98th Avenue
Qakland, California




B
(porov GRAPHIC LOG DESCRIPTION
12 ek —w | 12 1 ‘] sama as ahove
#3 Sand g
01" sotled—— el i vt 1 ] e e e e
T R ‘ Sitty GRAVEL (GM): brown with gray metting; moist,
very dense; 10-20% fines; 5-10% fine sand; fine 1o
very coarse geavel to 2.5 odor
14 147
a - Sty GRAVEL {GM); same as ahove
e _
Ly s 16
o D e Ny ¥ HTD @ 186
= sreil gongd 39602
1] 1030 10:45
[T W -
= 3
lé lachRadius § 2 £ B
o}
14a]
g s 18
=
QO
i
& I .
4
O
—3
LU
s8} i —
o 26 20
|m..
0.
1w
] -
22 22
24 24
26 26
EXPLANATION Boring Log and Well Completion Details VADOSE
S Waterlevel during delling. Gty eenare certain VW-1 (Boring B-9) WELL
= Water level in compleied well - Dotted whene approximat
ion of recoversd - ; . .
e, Dasbed where el BP Service Station #11133 1
‘ Location of samyple sealed WA Hachured where gradational 2220 98th AVf.!ﬂlle .
for chemucal analysis et K Ewimated permuabilty Oakland, California
ﬁ .. {hydraulic conductivity}
Sieve sample 1K = primary 7K = secondary 4
Grabsampls MR Nomoovary TG £
A epurtats et o Ry sl ; _ o _—




'DEPTH BELOW GROUND SURFACE (FEET)
H

1 o st

IR T
gt it

BTR onei
A Buedd.

637 gifotien]
Gk a0 PG

g??ﬁt?ﬁmp%_ TR i \:‘a’fﬁ;
Gt m--—-—-"-—-%‘;'\ag% : %
B N A
N

i

&

&,

)

(pprrv}

B3

P}

DESCRIPTION

{'Sendy GRAVEL (GM); brown; madium dense; deydamp:

ooarse gravel; low est K

5-15% finas; 25-30% fine to coarse sand; fine to coarse |
gravel; high est K

Sandy CLAY (CL); black; stiff, dry/damp; maderately
plaslic; 15-25% lina to coarsa sand; 0-5% fine v

Same as above; brown {cuttings}

Same as sbove; brown with Black mottling, medium
stiff; very plastic (cutlings)

Sandy CLAY {CL}); brown with black motting hard;
ryidamip; slightly plastic; 5-15% ling to coarse sand;
£% fing to medium gravel;, low est K

Same as above

12 ; 12
bl do b dondid )
poiBades © 7 4 @ Continues
Logged by:  Justin Power Drilling Company: Kvilhaug Well Head Completion:  Christy box & locking cap
Project Mgr:  Keith Romstad Drilling Method: 117 Hollow stem auger Type of Sampler: 2.5" split barrel
Bates Dhilled:  3/26/92 Diriller: Rod T (Total Depth): 16.5 f.
EXPLANATION Boring Log and Well Completion Details VADOSE
B Waer level duting dritling C.*ﬁ:‘f:f‘m cortain VW-2 (Boring B-11} WELL
3Z Water level in completed well ., Doutad where spprosirate
3 :;ﬁ;:}:‘sem"‘“‘d — — =~ Dashed whers tineertaia BP Service Statior #11133 2
s Location of sample sealed Vs Hachured where grad sionad 2220 98&1 Avenue !
for chernical inalysis et Edtimaied pormaabiiy Oakla l’ld, California
. {hydraulic conductivity)
H sieve sampe TE = primary 2K = secondary
Eﬁ Gab samnple N Na revvery i




Pl
{ppom) GRAPHIC LOG DETCRIPTION
12w -
! #3 Sand 2
G117 slotied ]
3 2’;,23 A i i3 Same as above; pervasive green staining; moistidamp,
= strong ndor
E BT 14 % Same as abova; brown: madium stff; increasing moisture
4 Siity SAND {SM); brown; madium danse; wel 15-25%
finog; fine to medium sand; maedium to high estK
= 32697 } _
w {Mag f Rl e L ¥ Gravelly SAND (SW); brown; madium dense; wel; 5-10%
W B e 30852 ' Sriesites finos, fine to coarse sand; 15-20% fine 1o coarse gravel;
EE 14:20 high est K
Q I Lol il -
= InchRadius @ 2 4 8 O @ 6.5 it
o
=
E 7
2 s 18
=
O
(o
! S L .
=
o
i’
1
ma b —
E I 20 i
i...-.
o.
uj
E m e bt
I 22 237
! o4 P
o6 6
EXPLANATION Boring Log and Well Completion Details VADOSE
W Water level during drilling e g;:\;aﬁ;& carain VW-2 (B()nng B'll} WELL
E I 52 Waterlevel incompletef well .. _____ Datted where approximste
| L of recovered - -
drlleanple Dashet where uncertain BP Service Station #11133 2
! Location cfsumplesosled 7 Hachured where gradaioea) 2220 98th Avenue :
for cherycal aralysis etk Buimaled permeabiity QOakland, California
@ . (hydraulic condud ivity)
Gigve sample 1K = primary 2K = secondary
E Gub sampie NR Mo recovery , e
E A it o i ey 2 b et Li}{}{:.i}?




PiR
{ppr GRAPHIC LOG DESCRIPTION
! R B e ] o Asphalt
Ehisly b oo, ; S
& fncking enp | Sandy GRAVEL (GM); brown; loase; damp; 10-15% fines;
» o L 20-25 % fine to coarse sand, fine to coarse grave!; kigh
estiK
Sandy CLAY {CLY; brown with Black motifing; very stiff;
. e = dry/damp; slightly plastic; 5-16% fine io coarse sand;
2 4 0-5% fine gravel; low ast K
- 4 Smndy BILT (ALY, brown with oosl gray molfig, fretihurs
— sHE: dlpeip; 10-90% S by coarss $end 0-5% B graved,
to 1 b 0 mcerate 25t K
8] p '
L ail ]
o 4 4 e e e e e e e e e -
&) Sandy CLAY (CL}; brown; very siiff; damp; slightly
ﬁ . plastic; 5-10% fine sand, 0-6% fine gravel; low esti{
E 5 : m
-
0
@]
=
i S S d
g & BBl - 6 1+
& i gand
=
q i B
E i
43}
XL
i —
w . &
E O #5 S
- o . :"
14 -zar;img " 10 = Sandy CLAY (CL}; brown; hard; damp; slightly plastic;
E 10-25% fing to coarse sand; low est K
E - BEX
Lotk ;5 Lot .
Incin Pl £ 3 o 4 Continuas
E { Loggedby Justin Power Orilling Company: Kvilhaug Well Head Completion:  Chiisty box & locking cap
i ProjectMer:  Keith Romstad Drilling Method: 117 Hollow stem auger Type of Sampler: 2.57 split barrel
i 1 Dates Drilled: 3/26/92 Drilier: Rad TD (Total Bepth): 16.5 fi.
I EXPLANATION Boring Log and Well Completion Details VADOSE
W Water level during drilling [ gi?:ﬁm ertain VW-3 (Boring B-1 U) WELL
E 5L Warer fevelin completed well ... Doited whem eppraximate
; Location of reovared - - Fo
ek Dishodt wheee unceraia BP Service Station #11133 3
E B Location of cample seaied Yrye Hachursd where gradational 2220 38th Avenue .
tor chemical analysis ed¥  Eummuted permeabiity Oakland, California
m S i (hydraube conductivity)
teve semple 1K = primary 2K ~ secondary
E B3 cabeumgl MR Nomowrry ol 32006.01
A s i 3 vt




PIO
{pprv) GRAPHIC LOG DESCRIPTION
rm 3 Siied el T 197 SEEEERe T sandy CLAY (CL); brown; hard; damp; slightly plastic:
: e = 10-25% fine 1o qoarsa sand; low est K
i
‘ ki Sandy CLAY {CLY; brown: hard; moist; modesately
5 plaslic: 26~40% fine 1o coarse sand; 5-10% fine grave!
{from cuftings}
T 14 14
Incieasing moisture gnd plasticity
- W 33692 ko e e o o o Ao e s e e e e
12:45
" Gravelly SAND (SW); brown; dense; wel; 5-10% fines;
3.4 fine to cogrse sand; 10-20% fine 1o toarse gravel; high
j W 32602 ¢ st K
% 12:30 6
L ' TD @ 1651
L
(‘% - -
g
& inch Radius O 2 4.&5
=
!
2 M8 187
2
Q
a
[0} - "
=
<
3
W]
28} - vmree]
T 20 20
b
43
a | N
T2 22
24 24
o8 26
EXPLANATION Boring Log and Well Completion Details VADGSE
S Waterbovelduring delling o b are cortain VW-3 (Boring B-10) WELL
5L Water bewelin completed well ... .. Diotred where approv e
vow Location of resd - i . . i
B smmpte Dashied where urcertain BP Service Station #11133 3
ﬂ Locat'mncx{sam;!ie?.eaim WA AS s Hachured whare gradational 2220 ggth AVEHUQ ¥
for chemmical snalysis etk Estimated permosbility Oakland, Califormia
E . (rydrautic conduesivily)
Sieve sample 1€ = primary 2K = secondary
g Grebs sample KA No recovery
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ALISTC ENGINEERING GROLP
WALNUT CREEK, CALIFORNIA

LOG OF BORING AW-9 Page 1 of 1

ALISTO PROJECT NO.  10-0256-12 DATE ORILLED: #2/03/08

CLIENT. BF Jif Compsany

LOCATION: 2231 Warner Avenue, Oskiand, California

SEE SITE PLAN
DRILLING METHOD: Hollow—stem Auger (8")
ORILLING COMPANY: V & W Drilting Inc. CASING ELEVATION: ‘'MSL
LOGGED BY: Chris Aeinheimer AFPROVED BY: Al Sevills
2 o 9 |m;
&
s |3 = |8 8 |3
g | = weowern  R1E| 2 (O GEOLOGIC DESCRIPTION
= =
& g @ 2
N , 8
Q ) / GC| - 4 zephalt; 8" concrete.
§ "] /J Fil: Clayey to sandy GRAVYEL; gray-green; damp.
\ E - ML
[ \\ ~
= 0] 5.._
202 | 0 ;‘ A - sty CLAY: medlum red—brown, damp, medlum—grained sand to
® N o " &%, roct iraces snd organics to 5%, hard.
g N | g ]
Y NEE
_Ej% ]
—
17,2025 © ”.}r I Same: damp to malst, sand <2%, organics <2X, hard.
i - T
—+ | ]
&M
15— . :
20,2423 § O I, clayey to sity SAND: meclum red-brown, molst to wet, sand
s B A1 med-coarse, gravel to L5 cm 10%, densa,
@ ] )
3 Ly
i3,14,14 0 Q ] “I g Same
& & bt AE
3 & :
x = 1204 L1
2 .
"’ 1 . .
=Y | .
3 g1
[ - i}
* E L G-M_ T e T
o 1 Wi |éc
3
mae | oo [ 25+ :;'
& - I 1 clayey to sity GRAVEL: medium red-brown, wek, gravel to L5
@ Fq cm 8G%, 1nes ta 20%, medium to caarss gralned sand to 20%,
. E 1 /1 b dense.
718,34 | NM E . = [~ Same, very dense.
30+ / .
8,18.28 | NM / gLAdY: madium red~-hrown, wet, coarse-grainad sand <5%,
T / ard.
1,18,24 NM | / Same
] Baring terminated at 33 fest. Stablllzed water level
maasurad on




) LOG OF BORING
1333 Broadway, Suite 800 Borehole ID- SB-1
Oakland, California 94612 Total Depth: 42 ft bgs

—
PROJECT INFORMATICN

PRILLING INFORMATION

Froject: BP#11133 Soil and Water Investigation

Brilling Company: Gregg Drilling & Testing

Site Location: 2220 98th Avenue, Cakland, CA

Drifter: Don Pearson,Chris Garner{DP)/Paul Rogers,Marco Ramirez (HP)

Project Manager: Lynelle Onishi

Type of Drilling Rig: Marl M2.5 DP

RG:

Drilling Method: Direct Push (DPYHydro Punch (HP)

Geologist: John M¢Cain

Sampling Method: Macro-Core/Bydro Punch

Job Number: 38487352.0013001

Date(s) Drilled: 07/22/05 & 09/16/05

BORING INFCRMATION

Groundwater Depth: 25 ft bgs

Boring Location: In front of 9857 Springfield Ct. residence

Air Knife or Hand Auger Depth: 5.0 feet bgs/Hand Auger

Boring Diameter: 2.5-inch

Coordinates: X Y Boring Type: Exploratory
w —-
g _ E|] 2 | &
& S : : i &l 8] 2 3
= E Lithologic Description 3| = [l 8 Comments
2 & I8 E &
& 0
:F ¢ ACIBaserock: Dirt cover, dirt and baserock (2"} beneath. FiLL|
- ~ X SANDY SILTY CLAY: FILL, dark brown (10YR 31), 80% clay, 10%
- / sand, 8% silt, 2% gravel, fine sands, angutar gravel to 0.5" diameter, Borehole grouted 1o
" ~} moist, med. plasticity, no petroleurs odor. rade with neat
o ortlarid cement
L i
L . SANDY SILTY CLAY: brown (10YR 4/4), 60% clay, 35% sand, 5% silt, CL
- "~ 74 fine sands, med. dense, moist, low plasticity, ne petroieum odor. 35
2 4 BEor CLAYEY SANDY SILT: brown (10YR 444}, 70% eilt, 20% sard, 10% ML || 50
- clay, fine sands, med. stiff, moist, low plasticity, no petroleum cdor.
:_ SANDY SILTY CLAY" brown (10YR 4/4), 80% clay, 35% sand, 5% silt, CL
- fine sands, med. stiff, moist, low plasticity, no petroleum odor.
— 6
-8
- 10
12 ,/l @ 12 ft bgs, Sandy Gravelly Clay layer, 4-inches thick, angular
N < /| dravels to 1", becomes stiff at 12 ft bgs, dry, no petroleurn odor.
‘_ ///1
L vl
14 |
S
- /)’/
:_ 16 "/,-/
f//
[ / r
- A
" o
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Borehole ID : $B-1




LOG OF BORING Borehole ID: SB-1

)
o — i)
‘g _—2 Lithologic Description 8 % o ga;
- E o | = o Q Comments
= &b Slal § |3
@ & & i
|a]

e
- 18 /]
s //
3 Eingw| CLAYEY SANDY SILY: fight brown (10YR 5/4), 70% siit, 20% sand, ML
- == 10% clay, fine sands, soft, maist, no patroleum cdor. SB-1
— 20 E o 2g | (19.5-
g = Y
- ¥
: = SB-1
— 22 17 | 215
- o2
- =
— 24
3 B =
o s | SILTY CLAYEY SAND: gray (Gley 1 3/10Y), 60% sand, 20% silt, 15% SM
- clay, 5% gravel, fine sands, soft {& med. dense, wet, frace gravels at
— 26 x| bottom of sand @ 27, petroleum odor.
[ A
i / SANDY SILTY CLAY: brown (10YR 4/3 to 10YR 5/4), 60% clay, 35% cL
- <A sand, 5% silt, fine sands, siiff, moist, orilling resistence decreased SB-1
[ a8 | below 27", no petroleum odor. 275
- L~ /:, . 4.5 28)
- e
M Ve /’;
- i
- 0 e @ 28-32 ft bgs, Sandy Silty Clay continues, color grades from gra

p gray
3 1 to brown at 32 ft bys, no patroleum odor.
= ’/
- y
// 3

s B-1
32 |/ 7, g | @15
2 e a2y
- L I//
i /i’
[— 34 /"
s SS-},
- {(34.5-
- L 57 | 35y
— 36
E // o
:" ,/’/- @ 37 ft bys, Sandy Silty Clay continues, trace gravels, no
[ petroleum odor,
a8 Y SB-1

e og 375

g 38)

- s

<} On September 16, 2005, a depth discrete groundwater sample
3 1 (S8-1) was collected at 27 fi bgs from seFarate Hydropunch
L 40 /| boring completed 1 foot laterally from soil boring SB-1 lecatich.
- " A Anattempt was made to coflect a diserete groundwater sample 8B-1
[ - | (8B-1) at 35 ft bys, but no groundwater accumulated after (41.5
- " 1 Hydrapunch sampler was left exposed for approximately 1 hour. -42')
- . - Bottom of Boring =
i e 42 ftbgs
— 42 —

Page 2 of 2 Borehole ID : §B-1




1333 Broadway, Suite 800
Oakland, California 94812

LOG OF BORING

Borehole ID: SB-2

Total Depth: 32 fe bgs

PROJECT INFORMATION

—

DRILLING INFORMATION

Project: BP #11133 Soil and Water Investigation

Drilling Company: Gregg Drilling & Testing

Site Location: 2220 98th Avenue, Oakland, CA

Driller; Paul Rogers

Project Manager: Lynelie Onishi

Type of Drilling Rig: Marl M2,5 DP

RG:

Drilling Method: Direct Push [DP)/Hydro Punch (HP)

Geologlst: Lynelle Onishi

Sampling Method; Macro-Core/Hydro Punch

Job Number: 38487352.0013001

Date(s) Drilled: 05/16/05

BORING INFORMATION

Groundwater Depth: 22 fibgs

Boring Location; Northern corner of site

Alr Knifa or Hand Auger Depth: 5.0 feet bgs/Air Knife

Boring Diameter: 2.5-inch

Coordinates: X Y Boring Type: Exploratory
f(;? —m—
g El 2 | &
= g : - - 2181 = g
= 'E Lithologic Description 212 = 2 Comments
g & SIE| 5| &
a S @
:w Y ASPHALT: 2" Asphalt FlLL;
5 | FILL: SANDY GRAVEL, Brown (10YR 4/3), 40% angular gravel, 30%
[ angular fine-grained sand, 20% clay, 10% siit, moist, no petroleum Borehole grouted to
- ogor. grade with neat
C 2 Porlland cement
i Y SANDY SILTY CLAY: Dark brown (10YR 3/2), 50% clay, 356% silt, 10% CL
- S fine-grained sand, 5% sub angular gravel, moist, soft, medum
[ < A plasticity, no petroleum odeor,
: S
N rd 7
— 4 /
3 //
- p 0.1 | 5B-2
3 o {5-5.59
' A
[ ,—/ P
- 4 ’
'_ e
g %
E"" 8 e F @ 8 bgs, penefration resistance increased to mediurn sfiff - stiff,
C -
R
r yd
—10 VS 08 |sB2
- ,.-’/ (1 0-
- s 10.5)
12
: e
— A
r ,//l//
— 14 //
X -y
. T
- ) 0.7 |3B-2
N ’ /{ (15.5-
- 16 . 16
i s
- e
- 4
3 ,/’ ~
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LOG OF BORING

Borehole ID: $B-2

3 -~ a

o © . . o wlEl 2 |5

= £ Lithologic Description 21| & |3 Comment
=] > 2 g 5] 0 nts
[=% [43] o = o Q)

8 o 4] @

b ya

[ 18 // ’/

C y

- /,—’ L

3 o

- s

[ ey

— 20 y 1.4 | 8B-2

[ o ) 20-

3 - 0.5)

3 GRAVELLY SAND: Browsn (10YR 4/4,?, B0% fine-grained sand, 30% SP

- /\ 1 anguiar to sub-angular gravel, 10% silt, 16% clay, moist, loose,

[ 29 et Medium plasticity. 28 | sm2 sz
- E SILTY SAND: Light brown (10YR 5/4), 40% fine-grained sand, 35% silt, S (22-

|- ] 15% clay, 10% fines, sub-angiar gravel, wet, medium plasticity, no 22.5

[ =4 petroleum odor,

- 24

L~ { @ 25' bgs, no petroleum odor, 19 {8B-2

! (25-

28 £

5 B¢

- gm A depth-discrete groundwater sample (SB-2) was collected at 22 ft

X EE= bas from a separate boring compileted 1 foot laterally from the

- 30 g% ariginal scil boring location using a Hydropunch sampler. An

- §§ atlempt was mada to collect a depth-discrete groundwater sample 11 | 8B-2

5 Bl at approximately 32 ft bgs, but no water accumulated afier the (30-

- & Hydrepunch sampler was left for approximately ¥ hour. 30.5)

3 Bottom of Boring =
E S 32 ftbgs
" 37 B e
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‘ LOG OF BORING
1333 Broadway, Suite 800 Borehols ID: SB3
Oakland, California 94612 Total Depth: 8 ft bgs
PROJECT iNFORMATION DRILLING INFORMATION
Project: BP #11133 Soil and Water Investigation Driliing Company: Gregg Drilling & Testing
Site Location: 2220 98th Averue, Oakland, CA Driller: Don Pearson, Chris Gamer
Project Manager: Lynelle Onishi Type of Drilling Rig: Hand Auger
RG: | Drilling Method: Hand Auger
Geologist: John McCain Sampiing Method; Hand Auger
Job Number: 38487352.001300} Date(s) Drilled: 07/22/05
BORING INFORMATION
Groundwater Depth: Not Encountered Boring Locatlon: In front of 9857 Springficld Ct. residence
Alr Knife or Hand Auger Depth: 8.0 feet bgs/Hand Auger Boring Diameter: 3.25-inch
Coordinates: X Y Boring Type: Exploratory
w
= o
2 B o Bl o £
& <o . . 4] =¥ o 2=
= ‘E’ Lithologic Description | T = 9 Comments
] 5 518 E @
[ o n © ®
o 17
[~ Y AC/Baserock: Dirt cover, dirt and baserock (2") beneath il
i ] SANDY SILTY CLAY: FILL, dark brown (10YR 3#1{, 80% clay, 10% CcL
[ <| sand, 8% silt, 2% gravel, fine-grained sands, angular gravel to 0.5"
| // diameter, moist, soft, med. plasticity, no petroleum ader. 4.5 Borehole grouted to
[ e grade with neat

Portiand cement.

n
N
\\

hY

AN

|x||||1||

e

-y 52

// SANDY SILTY CLAY: brown (10YR 3/4 1o 10YR 5/4), 80% clay,
3 10% sand, 10% silt, fine sands, med. stiff, moist, med. plasticity,
- 4 / no petroleum odor.
[ / @4 1t bgs, Sandy Silty Clay continues, color change to light brown
I g (10YR 5/4), sand increases with depth.
- SILTY CLAYEY SAND: brown (10YR 4/3 to 10YR 5/4), 60% sand, 20% 8M | 5.3

x| silt, 20% clay, fine sands, med. dense, moist, no patroleum cdor. 5
F 3.
r -
6 44
- h\.
i @ 6.5 # bgs, Silty Clay continues, course sands/subangular
[ sy | gravels up fo 0.25" diameter.
: Ao
P No soil samples collected from boring SB-3. Groundwater not 64 Bottom of Boring =
[ 8 x| sncountered. 8 & bgs

Page 1of 1 Borehole ID : §B-3




1333 Broadway, Suite 800
Qakland, California 94612

LOG OF BORING

Borehole ID: SB-4

Total Depth: 12 ft bgs

PROJECT INFORMATION

DRILLING INFORMATION

Froject; BP#11133 Soil and Water Investigation

Drilling Company: Gregg Drilling & Testing

Site Location: 2220 98%th Avenue, Qakland, CA

Driller: Paul Rogers

Project Manager: Lynelle Onishi

Type of Prilling Rig: Hand Auger, Geoprobe Direct Push Rig

RG:

Drilling Method: Hand Auger, Geoprobe

Geologist; Lynelle Onishi

Sampling Method; Hand Auger, Geoprobe

Job Number: 38487352.0013001

Date(s) Drilted; 09/16/05

BORING INFORMATIGN

Groundwater Depth: Not Encountered

Boring Locatlon: Northern comer of site, cast of AW-6

Air Knife or Hand Auger Depth: 8.0 feet bgs/Hand Auger

Boring Diameter; 3.25-inch

Coordinates: X Y Boring Type: Explaratory
w —
= _ | B e
P g . ) L N1 el o g
= £ Lithologic Description Q151 5 8 Commenis
g & ~1 8] B &
8 0
Y = ASPHALT: 2" Asphalt, FILL]
3 A SANDY GRAVEL: FILL, brown (1CYR 4/3), 40% fine to coarse angular '
P -1 gravel, 30% sandy gravel, 20% clay, 10% silt, moist, loose, no
r pefroleum odor.
-2 // SANDY SILTY GLAY: dark yellowish brown (10YR 4/4), 50% clay, 30% CL
[ 7| sik, 15% sand, 5% sub angular gravel, moist, soft to medium sfiff,
- A7 medium plasticity, no petroleum cdar.
[ 1113 8B-4
‘ // @3
— 4
- e A
A o
— 6 / @ 6 # bgs, penetration resistance Increased to medium stiff - stiff. 1129 5B-4
[ P v @6
- A
—8 |7 ;/
:_ /II //
L L~ @ 91t bgs, direct push sampler advanced from 9 - 12 i bgs. 125( %E«
' ey v
10 |
[ " ¥ after reaching tolal detpth' the boring was allowed fo sit for
[ -~ } approximately 1 hour for groundwater to accumulate. No water
L // was encountered or aceumulated within the boring during this
- ] time. Botfttom of Baring =
B 2
[ //: 125( bae
—12 =
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APPENDIX D

Geologic Cross-Sections
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	Broadbent & Associates, Inc. (BAI) is pleased to submit this Feasibility Study and Corrective Action Plan Report for Former BP Station #11133 (herein referred to as Station #11133) located at 2220 98th Avenue, Oakland, California (Site).  This report was prepared in response to a directive letter from Mr. Paresh Khatri of Alameda County Environmental Health (ACEH) dated January 16, 2009.
	Should you have questions or require additional information, please do not hesitate to contact us at (530) 566-1400.   
	11133  Purgery Statement.pdf
	Atlantic Richfield Company 




