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1.0 INTRODUCTION

AEI Consultants (AEI) has prepared this report on behalf of Mr. Victor Lum of Vic’s Automotive,
owner and operator of the fuel station and auto repair business located at 245 8™ Street in the City
of Oakland, Alameda County, California (Figure 1). AEIl has been retained to provide
environmental engineering and consulting services related to the release of petroleum hydrocarbons
from the former underground storage tank (UST) system on the property. The investigation and
mitigation of the release is being performed under the direction of the Alameda County Health
Care Services Agency (ACHCSA).

The report documents the methods and results of the high vacuum dual phase extraction (HVDPE)
event conducted at the site between July 11 and July 27, 2005. These activities were proposed to
and approved by the ACHCSA. The purpose of these activities was to initiate interim free phase
hydrocarbon product recovery and to evaluate the effectiveness of this method for removing
petroleum hydrocarbons from the soil and groundwater beneath and around the subject property.

2.0 SITE DESCRIPTION

The subject property (hereafter referred to as the “site” or “property”) is located in a mixed
commercial and residential area of Oakland, Alameda County, California. The site is a lot on the
south corner of Alice Street and 8" Street, and is currently developed with a gasoline station and
automotive repair facility (Figure 2). The property covers approximately 9,375 square feet and is
improved with an approximately 1,200 square foot building located centrally on the property used
for automotive repair, cashier, and office. The current UST hold and the dispenser island are
located to the north of the building, along 8" Street. The remainder of the property is paved with
asphalt.

3.0 SITEHISTORY

Between June 1993 and August 1994, AEI removed a total of seven (7) underground storage tanks
(USTSs) from the property. The tanks consisted of four (4) 1,000-gallon and two (2) 6,000-gallon
gasoline tanks and one (1) 250-gallon waste oil tank. The former locations of the tanks are shown
on Figure 2. Impacted soil was removed from beneath the former tank area. Groundwater was
encountered beneath the former 6,000-gallon tanks. Light non-aqueous phase liquid (LNAPL) was
observed on the water table beneath the southern tank. The excavated soil was transported to an
appropriate disposal facility and the excavation was backfilled with clean fill material. A new tank
system was installed just west of the dispenser island.

Two groundwater monitoring wells (MW-1 and MW-2) were installed in July 1995. The first two
episodes of monitoring revealed total petroleum hydrocarbons as gasoline (TPH-g) and Benzene up
to 210,000 pg/L and 720 ug/L, respectively, in MW-2. LNAPL was discovered in MW-1, which
ranged from 1.20 to 4.39 feet thick between December 1995 and March 1996.
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Three soil borings (SB-1 through SB-3) were advanced in August 1996. Groundwater samples
collected from each of the borings contained TPH-g and Benzene ranging from 120,000 to 140,000
ug/L, and from 12,000 to 19,000 ug/L, respectively. Methyl tertiary-butyl ether (MTBE) was also
present in all three samples, up to 27,000 ug/L. Although free phase product was not observed in
the field, qualitative laboratory observations indicated an immiscible sheen in the samples. Manual
bailing and pumping of LNAPL from MW-1, and monitoring of MW-2 occurred intermittently
through 1997. Two additional groundwater monitoring wells (MW-3 and MW-4) were installed in
May 2001. Refer to Tables 1 to 3 for data collected from these wells. An LNAPL recovery pump
was installed in MW-1 in June 2001.

Fourteen (14) additional soil borings were performed on and offsite in 2003, from which soil,
groundwater, and soil vapor samples were collected to further characterize the extent of the release.
On January 11, 19, and 20, 2005, AEI installed a total of six (6) additional wells; three (3)
extraction/monitoring wells on the subject site (MW-5 to MW-7) and three (3)
extraction/monitoring wells at 708 Alice Street (MW-10 to MW-12). Note that wells MW-8 and
MW-9 were proposed for installation in the public right of way, north of and west of the site.
However, due to insurance and permitting limitations imposed by the City of Oakland, these wells
were not been installed, and likely cannot be installed in City of Oakland right-of-way. Surveying
of the six new wells and the pilot test were postponed temporarily as the permitting and insurance
issues were addressed; however when it became apparent that the property owners insurance would
not satisfy the City, these activities were performed.

Refer to Figure 2 for locations of monitoring wells, soil borings, and former USTs. Historical
analytical data is included in Tables 1 through 6 and Table 8.

4.0 GEOLOGYAND HYDROLOGY

The elevation of the site is approximately 27 to 29 feet above mean sea level (amsl). The site is
flat; however, the topography of the area slopes gently to the southwest. The site is located
between Lake Merritt and the Oakland Inner Harbor channel, approximately one-half mile from
each. The near surface sediments are mapped as Holocene and Pleistocene Merritt Sand Deposits
(Qms) (Helley, et al, 1997). Depth to the Franciscan Formation basement underlying the
unconsolidated deposits is approximately 400 feet (Norfleet, 1998).

Based on the logs of soil borings advanced at the site, the native soils generally consist of fine to
medium grained sands with silt and clay present to at least 28 feet bgs, the deepest explored at the
site. Typically, silty and clayey fine grained sand have been encountered to depths of 15 to 18 feet
bgs. This is underlain by poorly graded, clean to slightly clayey and silty fine to medium sand.
Both sand bodies represent a single hydrologic system. Sediments have been relatively uniform
throughout the investigation area and both sand units appear to represent a single hydrologic
system. Groundwater depths have typically ranged from 13 to 17 feet bgs, corresponding to
elevation of approximately 10 to 14 feet above mean sea level (msl). Annual water levels fluctuate
by approximately 3 to 4 feet. Groundwater has consistently flowed to the south-southeast with a
hydraulic gradient of approximately 10 ft/ft.
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5.0 SiTe CONCEPTUAL MODEL

The release occurred from the former gasoline USTSs, located on the western side of the property.
During removal of the southern-most 6,000-gallon UST, free phase product was observed in the
excavation, floating on the water table. The quantity of fuel released is unknown.

Based on historical depth to water measurements and the former depths of the UST(s), the product
was released directly onto or just above the water table. Over time, and with seasonal water table
fluctuations, the fuel product has significantly impacted the capillary fringe and has created a smear
zone from depths of approximately 14 to 20 feet bgs. Refer to Table 4 for soil sample analytical
data. The free phase product has been entrained, or trapped, within the pore space of the fine
grained sediments. In addition, a significant mass of mobile, free phase product has been observed
in the release area as well as detected as a dissolved phase plume in monitoring wells and soil
borings.

Groundwater predominantly flows in a south-southeasterly direction, causing the release spread in
this direction. Soil and groundwater data collected approximately 60 to 80 feet to the south in the
vacant lot (708 Alice) reveals that significant hydrocarbons have migrated beneath the two
apartment buildings. Although LNAPL has not been measured in MW-10, MW-11, or MW-12, the
dissolved phase concentrations (essentially at saturation) and soil sample data from these wells and
borings SB-2, SB-3, and SB-4 support the conclusion that mobile, free phase hydrocarbons have
migrated at least this distance to the south and beneath Alice Street. The extent of dissolved phase
hydrocarbon plume has been reasonably well defined with wells MW-3 (up-gradient) and MW-4
(cross-gradient, east) and borings SB-6 and SB-12 (cross-gradient, west) and SB-13 to SB-15
(down-gradient).

No water wells were identified near the site during a well survey of Department of Water Resource
(DWR) records. Other potential human exposure pathways include volatilization of contaminants
into occupied spaces from soil and/or groundwater as well as direct contact with impacted soil or
groundwater, if construction activities were to occur.

6.0 PERMITS

Prior to mobilizing onsite, a water discharge permit was obtained from the East Bay Municipal
Utility District (EBMUD) to discharge treated groundwater to the sanity sewer (Special Permit
No. 22517851). A copy of the permit is included in Appendix A, which also includes a copy of
the analytical report for the sample collected during the initial discharge. CalClean, Inc., owner
and operator of the treatment unit, maintains a various locations permit (Plant # 12568) for the
unit from the Bay Area Air Quality Management District (BAAQMD). A stack discharge
sample [labeled “STACK?” (laboratory ID: 0507146-002A), July 11, 2005] was collected during
the course of operation. A copy of the analytical report containing the results of analysis of this
sample is included in Appendix A.
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7.0 HVDPE EVENTACTIVITIES

The HVDPE event was conducted from July 11 to July 27, 2005. Equipment was mobilized to
the site on the morning of July 11. Prior to startup of the equipment, equipment operators and
AEI staff reviewed the system operation and emergency shut-off controls and safety features,
health and safety plan, and contingency measures. The site operator was briefed on the
operating procedures and a work area was established around the system. The mobile treatment
unit was provided and operated by CalClean, Inc. The unit consisted of a 25 horsepower liquid
ring vacuum pump capable of up to 450 CFM, water knockout tank, thermal oxidizer, diesel
generator and propane supply, spray aeration tank, 1,000-gallon water holding tank, and 200-1b
carbon canisters for secondary groundwater treatment. CalClean personnel were onsite 24 hours
per day monitoring operating parameters and ensuring optimal system uptime. The extraction
event was originally scheduled to run for 5 days. However, after several days of extraction, it
was evident that hydrocarbon recovery rates were high and the event was extended to 15 days in
an effort to maximize hydrocarbon mass removal. The system ran almost continuously through
July 27, with the exception of periodic downtime to replace a thermocouple and to refill the
diesel generator (the subject site does not sell diesel fuel). Overall, the system uptime was
approximately 95%.

7.1 Equipment Setup

Beginning at approximately 11:00 am on July 11, extraction began on wells MW-1, MW-6
and MW-7. The selected wells were connected to the vacuum manifold with 1 %2 diameter
flexible vacuum hose. The hose was protected with temporary drive bumps so as to not
unnecessary close drive areas of the property. The hose was connected to the wellhead and
affixed with a vacuum gauge.

Initially the drop tube, or stinger, was set in the wells at 1 foot below the static water level
and the wellhead sealed. Once vacuum was applied to the well and water levels decreased
in the wells, the stingers were lowered to draw down the water in the well to a sustainable
level. Eventually, each stinger was lowered to a depth of 20 feet bgs, approximately 3 to 5
feet below static water levels.

Prior to beginning discharge, treated water was stored temporarily in the 1,000-gallon
holding tank. At approximately 6:00 pm on July 11, the temporary water tank was filled.
The stingers were retracted to above static water and vapor only was extracted until the
treated water samples were reviewed and discharge could begin. Water samples were
collected and analyzed per EBMUD permit conditions on a rush turnaround. Following
receipt and review of the data, water discharge to the sewer began.

After beginning discharge on July 12, the stingers in the three wells were again gradually
lowered to 20 feet. Wells MW-2 and MW-5 were connected to the extraction system on
July 13 at approximately 10:00 am.
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7.2

8.0

8.1

Monitoring and Data Collection

During extraction, the following operating parameters were recorded on a regular basis:
unit vacuum (in Hg), wellhead vacuum (in Hg), total vapor flow in standard cubic feet per
minute (scfm), thermal oxidizer temperature (deg F), oxidizer influent and individual well
hydrocarbon concentrations (ppmv) using a Horiba field organic vapor analyzer (calibrated
as hexane), and the stinger depth.

Water levels were manually recorded throughout the event on selected wells, including
MW-3, and MW-11, and on wells MW-2 and MW-5 until they were connected to the
extraction system. Induced vacuum was monitored on wells MW-3 and MW-11.

In wells MW-4 and MW-10, Mini-Troll™ two-channel, data loggers were installed. The
data loggers were equipped with a pressure transducer and temperature sensor. The data
loggers were set to record pressure (as feet of water column above the transducer) and
temperature at regular time intervals. The data was collected for evaluation of aquifer
drawdown in the vicinity of the site. Upon completion of the extraction event, the data was
downloaded onto a laptop computer.

Air samples of system influent vapor were collected periodically during extraction test
operations. The influent samples were collected into 1-liter Tedlar™ bags from each
extraction well. Composite influent vapor samples were also collected. Vapor samples
were analyzed at McCampbell Analytical, Inc. (DHS # 1644) of Pacheco, California. The
samples were analyzed for total petroleum hydrocarbons as gasoline (TPH-g) by EPA
method 8015Cm, MTBE, and benzene, toluene, ethyl-benzene, and xylenes (BTEX) by
EPA method 8021B.

On the last day of the event (7/27/05), following shutdown of the system and recovery of
water levels, groundwater samples were collected from selected wells to evaluate to
conditions following extraction and as a baseline of any rebound in dissolved phase
concentrations. Samples were bailed for MW-2, MW-4, MW-5, and MW-11 and analyzed
for total petroleum hydrocarbons as gasoline (TPH-g) by EPA method 8015Cm, MTBE,
and benzene, toluene, ethyl-benzene, and xylenes (BTEX) by EPA method 8021B.

A summary field report prepared by CalClean in included as Appendix C. This report
includes field data sheets, vapor sample analytical data, plots of hydrocarbons recovery
rates and estimates of total hydrocarbon recovery. Plots of pressure transducer data from
wells MW-4 and MW-10 are included in Appendix B. Sample analytical data from well
gas is summarized in Table 7 and laboratory reports are included as Appendix D.

OBSERVATIONS

Hydrocarbon Removal Rates

Beginning at approximately 11:00 am on July 11, extraction began on wells MW-1, MW-6.
Total influent hydrocarbon concentrations, as measured by the field analyzer ranged from
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8.2

8.3

approximately 6,350 part per million by volume (ppmv) to 18,170 ppmv. In general, the
lower concentrations were recorded during times when vapor extraction only was
performed, while waiting for water discharge permission. Toward the end of the event,
concentrations stabilized in the 8,000 to 9,000 ppmv range. Vapor flow rates, when
extracting on the 5 wells ranged from approximately 170 to 190 scfm, under a sustained
vacuum at the manifold of 16 to 17 inches of mercury (in Hg). Based on CalClean
calculations, a total of approximately 10,600 pounds of hydrocarbons were removed in the
vapor phase during the event (Appendix C). Assuming a 95% system uptime, this converts
to approximately 697 pounds per day of vapor phase hydrocarbons removed. Based on an
average hydrocarbon concentration of 101,333 ug/L (average of wells MW-2, MW-5, and
MW-6), and an average flow rate of 4.1 gallon per minute (gpm), approximately 5 Ibs/day
of dissolved phase hydrocarbons were removed.

Vapor sample analytical data collected from individual wells and composite samples is
presented in Table 7; TPH-g concentrations plotted vs. time is presented in Figure 4. Field
readings of influent hydrocarbon concentrations is included in the CalClean report
(Appendix C).

Vacuum Response

Induced vacuum was measured on two wells, MW-3 and MW-11, located approximately
35 and 74 feet from the nearest extraction well, respectively. Vacuum response on MW-3
ranged from 0.00 to 0.25 inches of water. This vacuum response was inconsistent,
indicating that it may have been barometric pressure changes or very slight subsurface
response. No response was measured in MW-11. Based on these vacuum response
observations, the effective radius of influence (ROI) for vacuum extraction is less than 35
feet.

Water Levels

During the extraction event, a total of 80,740 gallons of water was removed. This equates
to a flow rate of approximately 4.1 gallons per minute from all wells, considering
approximately 95% run time. Water levels were recorded in observation wells to evaluate
drawdown around the extraction area. Pressure transducer data is presented in Appendix X
for wells MW-4 and MW-10. Based on these measurements, drawdown of approximately
1.7 feet was sustained in MW-4 and 1.6 feet in MW-10. These wells were located
approximately 60 and 53 feet away from the nearest extraction well, respectively. Manual
water level measurements collected from wells MW-3 and MW-11 reveal an approximate
drawdown of 1.7 feet at 35 feet away and 0.6 feet at 74 feet away in these wells,
respectively. Although the test was not intended to collect sufficient data for a detail
capture zone analysis, these observations indicate that the dissolved phase hydrocarbon
plume may be controlled by groundwater extraction from the Lum property.
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8.4 Groundwater Data

During the year prior to the extraction event, LNAPL had been present in MW-1 at
thickness of 0.12 to 0.24 feet; however in the two monitoring events since the event,
LNAPL has been measured at 0.01 feet thick. Dissolved hydrocarbon concentrations
decreased significantly in MW-2 in the sample collected on the last day of the event
(7/27/05); however have rebounded to historic levels since then. In wells MW-6 and MW-
7, free product thickness has increased since the extraction event from sheen to 0.37 feet in
MW-6 and from 0.03 to 0.12 feet in MW-7. This suggests that LNAPL may have been
pulled back toward these wells during extraction and that hydrocarbons adsorbed to the
soils have mobilized to the free and/or dissolved phase. Dissolved hydrocarbon
concentrations in MW-10 to MW-12 remain significant (Table 3).

9.0 CONCLUSIONS

The high hydrocarbon recovery rates sustained through the duration of the event demonstrates that
dual phase extraction would be effective at removing significant hydrocarbon mass from the
subsurface. Both hydrocarbon concentrations and vapor flow rates increased significantly as
groundwater was extracted, as compared to data collected on July 12 and 13 when the stingers were
lifted above the water table. This confirms that significant mass of hydrocarbons is present within
the saturated zone and capillary fringe which is recoverable using this approach. This is strongly
supported by soil sample analytical data (Table 4), particularly borings SB-4, SB-7, SB-11 and
MW-5 to MW-7 and MW-10 to MW-12 and continued presence of LNAPL in several wells. The
high sustained removal rates and the monitoring data since the extraction occurred confirm that a
significant mass remains despite the large volume removed during the event.

10.0 RECOMMENDATIONS

AEIl recommends that a high vacuum dual phase extraction approach to remediation be
implemented at the site. In addition to removal of significant hydrocarbon mass, plume control is
expected down-gradient of the site, based on the drawdown measured in observation wells. In
addition, vacuum extraction at the southern end of the property (near wells MW-2, MW-6, and
MW-7) will reduce the likelihood of volatilization of contaminant vapors into the adjacent
residential buildings.

Once free phase hydrocarbon removal has been performed, it is understood that a less aggressive
approach may be necessary to mitigate residual hydrocarbons that may remain in the dissolved
phase. A formal corrective action plan, evaluating several such methods, should be prepared
following implementation of the recommended interim free phase hydrocarbon removal and
evaluation of progress. Such secondary treatment methods may include one or more of the
following such as air sparging coupled with vapor extraction or bioventing, in-situ chemical
oxidation (i.e., ORC®, hydrogen peroxide, ozone, etc) of residual hotspots, enhanced aerobic
bioremediation (i.e., butane or propane injection), and monitored natural attenuation.
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HVPDE can be implemented utilizing fixed base equipment or periodic short-term mobilization of
truck-mounted equipment, such as was utilized during this treatment event. Each approach has
significant advantages and disadvantages. A summary of these and approximate costs are
presented below.

Mobile Equipment Fixed

Timing  |Can be onsite within weeks, permitting limited Permitting and installation can take 3 to 6 months

No or low capital cost (permitting and consulting
Cost only). High monthly (event) costs for equipment
rental and personnel

High initial capital costs, lower monthly operating
expenses

Telemetry needed to provide shut-down

Reliability |Less down-time if system if continuously manned notification.

Well can be changed easily, no trenching, less site
disruption

Flexibility Requires trenching and construction of compound.

Although not the only deciding factor, cost variables are significantly different between the two
HVDPE approaches, primarily depending on the length of intended operation. For a fixed base
system, capital costs (assuming unit purchase, including permits, utility connection, and a
contingency) of upwards of $ 275,000.00 is expected with monthly operation and maintenance
(O&M) of $ 12,000.00, including energy (electrical and supplemental fuel). A mobile treatment
unit, actively manned, can cost approximately $ 90,000.00 per month long (30 day) event,
including consulting fees. Based on these estimated costs, mobile equipment is more cost effective
at 3 months or less of operation, but construction of a fixed base unit becomes more cost effective
after 4 months. As is commonly employed, mobile equipment can be effective when scheduled
periodically, say for 1 continuous month of every 2 months. In this case, mobile equipment would
be more cost effective for 3 month long event over 6 months as compared to 6 months of fixed base
operation; however if longer extraction is necessary, fixed based equipment would be more cost
effective. It should be noted that long-term hydrocarbon recovery rates can be difficult to predict
and may increase or decrease significantly as extraction progresses. Based on the significant mass
of hydrocarbons estimated to remain at the site, more than several months of extraction are
expected necessary to accomplish adequate mass removal, thus supporting the installation of fixed
based equipment.

AEI recommends the following steps be implemented for the site to implement HVDPE interim

corrective action:

o0 Engineered design of a fixed dual phase extraction blower system, based on data collected
during the event, including liquid and vapor phase contaminant abatement devises

o0 Establishing O&M plan and sampling program

0 Permit system, including BAAQMD and EBMUD based on design parameters

o Construction and startup of equipment

Based on anticipated permitting and equipment procurement times, AEI expects that the system
can be operational within 4 to 6 months of approval of the ACHCSA, likely within the 3" Quarter
2006. Following 6 to 12 months of operation, an evaluation of system effectiveness should be
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performed and a formal, risk based corrective action plan prepared to mitigate any residual
pollution.

11.0  REFERENCES

Helley, E.J., et al, Quaternary Geology of Alameda County and Surrounding Areas, California,
1997

Norfleet Consultants, Groundwater Study and Water Supply History of the East Bay Plain,
Alameda and Contra Costa Counties, CA, June 19, 1998

12.0 CLOSING STATEMENT AND SIGNATURES

This report, which has been prepared by AEI on behalf of the Vic’s Automotive, summarizes pilot
test and interim corrective action activities utilizing HVDPE technology to mitigate the release of
petroleum hydrocarbons from the UST system on the property located at 245 8™ Street in the City
of Oakland. The recommendations rendered in this report were based on observations and
laboratory testing. The specified work has been performed in accordance with generally accepted
practices in geotechnical and environmental engineering and geology and under the direction of
appropriate registered professionals.

We look forward to comment regarding this project. Should you need additional information,
please contact either of the undersigned.

£ LK pa -
obert F. Flory,

Senior Project Geologist

Ricky Bradford
Senior Staff Engineer

Distribution: ~ Mr. Victor Lum, Vic’s Automotive
245 Alice, Oakland, CA 94607

Mr. Jerry Wickham, ACHCSA
1131 Harbor Bay Parkway, Suite 250, Alameda, CA 94502

Mr. Sunil Ramdass, UST Cleanup Fund
1001 I Street, Sacramento, CA 94224
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TABLES



Table 1; Groundwater Elevation Data
Vic's Automotive, 245 8th Ave., Oakland, CA

Well ID Date TOC Well*? Depth to Groundwater® Depth to Apparent
(screen interval) Collected Elevation Water Elevation LNAPL LNAPL Thickness
(ft amsl) (ft) (ft amsl) (ft) (ft)
MW-1 6/29/2001 271.73 16.52 11.21 14.89 1.63
(8-28) 10/10/2001 27.73 15.45 12.28 15.37 0.08
1/9/2002 271.73 12.61 15.12 - <0.01
4/24/2002 27.73 13.35 14.38 - <0.01
712412002 27.73 14.19 13.54 - <0.01
11/5/2002 27.73 14.85 12.88 - <0.01
2/4/2003 27.73 14.91 12.82 - <0.01
5/2/2003 27.73 14.43 13.30 - 0.08
8/4/2003 27.73 15.24 12.49 15.01 0.23
11/3/2003 27.73 16.94 10.79 15.67 1.27
2/9/2004 27.73 14.61 13.12 14.43 0.18
5/10/2004 27.73 Inaccessible - - -
8/9/2004 27.73 15.24 12.49 15.03 0.21
11/9/2004 27.73 15.95 11.78 15.71 0.24
2/3/2005 32.55 13.75 18.80 13.58 0.17
5/9/2005 32.55 13.93 18.62 13.81 0.12
8/5/2005 32.55 15.40 17.15 15.39 0.01
11/9/2005 32.55 15.76 16.79 15.75 0.01
MW-2 6/29/2001 28.16 16.14 12.02 - -
(8-28) 10/10/2001 28.16 16.43 11.73 - -
1/9/2002 28.16 13.50 14.66 - -
4/24/2002 28.16 14.40 13.76 - -
7/24/2002 28.16 14.91 13.25 - -
11/5/2002 28.16 16.96 11.20 - -
2/4/2003 28.16 15.42 12.74 - -
5/2/2003 28.16 15.24 12.92 - -
8/4/2003 28.16 15.98 12.18 - -
11/3/2003 28.16 16.60 11.56 - Sheen
2/9/2004 28.16 15.22 12.94 - Sheen
5/10/2004 28.16 15.34 12.82 - Sheen
8/9/2004 28.16 15.92 12.24 - Sheen
11/9/2004 28.16 16.51 11.65 - Sheen
2/3/2005 33.24 14.44 18.80 - Sheen
5/9/2005 33.24 14.67 18.57 - Sheen
8/5/2005 33.24 16.27 16.97 - Sheen
11/9/2005 33.24 16.53 16.71 - Sheen
MW-3 6/29/2001 29.21 16.60 12.61 - -
(10-25) 10/10/2001 29.21 16.92 12.29 - -
1/9/2002 29.21 14.20 15.01 - -
4/24/2002 29.21 15.07 14.14 - -
7/24/2002 29.21 16.40 12.81 - -
11/5/2002 29.21 16.47 12.74 - -
2/4/2003 29.21 16.92 12.29 - -
5/2/2003 29.21 15.45 13.76 - -
8/4/2003 29.21 16.46 12.75 - -
11/3/2003 29.21 17.15 12.06 - -
2/9/2004 29.21 15.78 13.43 - -
5/10/2004 29.21 15.77 13.44 - -
8/9/2004 29.21 16.45 12.76 - -
11/9/2004 29.21 17.26 11.95 - -
2/3/2005 34.25 15.92 18.33 - -
5/9/2005 34.25 15.03 19.22 - -
8/5/2005 34.25 16.59 17.66 - -
11/9/2005 34.25 16.82 17.43 - -




Table 1; Groundwater Elevation Data
Vic's Automotive, 245 8th Ave., Oakland, CA

Well ID Date TOC Well*? Depth to Groundwater® Depth to Apparent
(screen interval) Collected Elevation Water Elevation LNAPL LNAPL Thickness
(ft amsl) (ft) (ft amsl) (ft) (ft)
MW-4 6/29/2001 29.38 17.71 11.67 - -
(10-25) 10/10/2001 29.38 18.00 11.38 - -
1/9/2002 29.38 15.02 14.36 - -
4/24/2002 29.38 15.74 13.64 - -
7/24/2002 29.38 16.69 12.69 - -
11/5/2002 29.38 17.64 11.74 - -
2/4/2003 29.38 16.02 13.36 - -
5/2/2003 29.38 16.72 12.66 - -
8/4/2003 29.38 17.51 11.87 - -
11/3/2003 29.38 18.09 11.29 - -
2/9/2004 29.38 16.67 12.71 - -
5/10/2004 29.38 16.89 12.49 - -
8/9/2004 29.38 17.44 11.94 - -
11/9/2004 29.38 17.89 11.49 - -
2/3/2005 34.42 14.98 19.44 - -
5/9/2005 34.42 16.20 18.22 - -
8/5/2005 34.42 17.73 16.69 - -
11/9/2005 34.42 17.91 16.51 - -
MW-5 2/3/2005 33.33 14.23 19.10 - -
(12-22) 5/9/2005 33.33 14.33 19.00 - -
8/5/2005 33.33 15.89 17.44 - -
11/9/2005 33.33 16.18 17.15 - -
MW-6 2/3/2005 32.82 13.99 18.83 - -
(12-22) 5/9/2005 32.82 13.61 19.21 - -
8/5/2005 32.82 15.50 17.32 15.13 0.37
11/9/2005 32.82 15.87 16.95 15.50 0.37
MW-7 2/3/2005 33.07 14.17 18.90 - -
(12-22) 5/9/2005 33.07 14.47 18.60 14.44 0.03
8/5/2005 33.07 16.07 17.00 16.02 0.05
11/9/2005 33.07 16.47 16.60 16.35 0.12
MW-10 2/3/2005 31.17 12.65 18.52 - -
(12-22) 5/9/2005 31.17 13.09 18.08 - -
8/5/2005 31.17 14.68 16.49 - -
11/9/2005 31.17 14.94 16.23 - -
MW-11 2/3/2005 31.78 13.39 18.39 - -
(12-22) 5/9/2005 31.78 13.89 17.89 - -
8/5/2005 31.78 15.47 16.31 - -
11/9/2005 31.78 15.73 16.05 - -
MW-12 2/3/2005 32.05 13.70 18.35 - -
(12-22) 5/9/2005 32.05 14.17 17.88 - -
8/5/2005 32.05 15.69 16.36 - -
11/9/2005 32.05 15.93 16.12 - -

1) Monitoring well top of casing (TOC) elevations were resurveyed by Morrow Surveying on January 10, 2006 and February 7, 2006
2) Groudwater elevations for the February 3, 2005 and subsequent monitoring episodes use the new well survey data
3) When LNAPL is present at >0.10 ft, the groundwater elevations are assumed to be affected by the LNAPL

All well elevations are measured from the top of the casing (TOC)
LNAPL = light non-aqueous phase liquid (floating free product)

- = not applicable
ft amsl = feet above mean sea level




Table 2: Groundwater Flow Summary
Vic's Automotive, 245 8th Ave., Oakland, CA

Average
. Groundwater Ch_ange frgm Flow direction
Episode # Date .1 Previous Episode .
Elevation (gradient)
(ft)
(ft amsl)

1 6/29/2001 12.10 - SSE (0.0074)
2 10/10/2001 11.80 -0.30 SSE (0.0071)
3 1/9/2002 14.68 2.88 SE (0.0054)
4 4/24/2002 13.85 -0.83 SSW (0.005)
5 7/24/2002 12.92 -0.93 NE (0.021)
6 11/5/2002 11.89 -1.02 SW (0.019)
7 2/4/2003 12.80 0.90 NNW (0.01)
8 5/2/2003 13.11 0.32 SSE (0.01)
9 8/4/2003 12.27 -0.85 SSE(0.007)
10 11/3/2003 11.64 -0.63 SSE (0.006)
11 2/9/2004 13.03 1.39 SSE (0.006)
12 5/10/2004 12.92 -0.11 SSE (0.008)
13 8/9/2004 12.31 -0.60 SSE (0.006)
14 11/9/2004 11.70 -0.62 SSE (0.004)
15 2/3/2005 18.75 - W (0.007)
16 5/9/2005 18.53 -0.22 S (0.010)
17 8/5/2005 16.94 -1.59 S (0.010)
18 11/9/2005 16.65 -0.28 S (0.010)

1) MW-2 to MW-4 only used for episodes 1 thru 14; all wells used for episodes 15 and on

- = not applicable

ft amsl = feet above mean sea level




Table 3: Groundwater Sample Analytical Data
Vic's Automotive, 245 8th Ave., Oakland, CA

Well/Sample Date Apparent LNAPL TPH-g MTBE Benzene Toluene  Ethylbenzene  Xylenes
ID Collected thickness (ft) no/L g/l pa/L g/l po/L pg/L
EPA Method 8015Cm EPA Method 8021B
MW-1 6/29/2001 1.63 ns/fp ns/fp ns/fp ns/fp ns/fp ns/fp
10/10/2001 0.08 ns/fp ns/fp ns/fp ns/fp ns/fp ns/fp
1/9/2002 <0.01 ns/fp ns/fp ns/fp ns/fp ns/fp ns/fp
4/24/2002 <0.01 ns/fp ns/fp ns/fp ns/fp ns/fp ns/fp
7/24/2002 ~0.01 ns/fp ns/fp ns/fp ns/fp ns/fp ns/fp
11/5/2002 ~0.01 ns/fp ns/fp ns/fp ns/fp ns/fp ns/fp
2/4/2003 ~0.01 ns/fp ns/fp ns/fp ns/fp ns/fp ns/fp
5/2/2003 0.08 ns/fp ns/fp ns/fp ns/fp ns/fp ns/fp
8/4/2003 0.23 ns/fp ns/fp ns/fp ns/fp ns/fp ns/fp
11/3/2003 1.27 ns/fp ns/fp ns/fp ns/fp ns/fp ns/fp
2/9/2004 0.18 ns/fp ns/fp ns/fp ns/fp ns/fp ns/fp
5/10/2004 Inaccessible - - - - - -
8/9/2004 0.21 ns/fp ns/fp ns/fp ns/fp ns/fp ns/fp
11/9/2004 0.24 ns/fp ns/fp ns/fp ns/fp ns/fp ns/fp
2/3/2005 0.17 ns/fp ns/fp ns/fp ns/fp ns/fp ns/fp
5/9/2005 0.12 ns/fp ns/fp ns/fp ns/fp ns/fp ns/fp
8/5/2005 0.01 ns/fp ns/fp ns/fp ns/fp ns/fp ns/fp
11/9/2005 0.01 ns/fp ns/fp ns/fp ns/fp ns/fp ns/fp
MW-2 6/29/2001 0.0 69,000 4100/4400* 7,200 6,100 1,500 7,000
10/10/2001 0.0 87,000 14,000 22,000 12,000 2,700 9,100
1/9/2002 0.0 130,000 11,000 30,000 19,000 3,800 14,000
4/24/2002 Sheen 210,000 32,000 38,000 23,000 4,600 19,000
7/24/2002 Sheen 170,000 36,000 48,000 12,000 3,700 8,600
11/5/2002 Sheen 190,000 36,000 45,000 25,000 4,600 16,000
2/4/2003 Sheen 150,000 27,000 51,000 24,000 4,200 14,000
5/2/2003 Sheen 150,000 35,000 39,000 11,000 3,800 9,900
8/4/2003 Sheen 120,000 29,000 32,000 5,000 3,200 7,200
11/3/2003 Sheen 120,000 24,000 33,000 4,300 3,200 5,400
2/9/2004 Sheen 130,000 19,000 27,000 7,700 3,100 7,600
5/10/2004 Sheen 67,000 13,000 20,000 3,000 2,300 4,100
8/9/2004 Sheen 100,000 22,000 27,000 7,100 2,800 6,600
11/9/2004 Sheen 100,000 23,000 27,000 6,100 3,000 5,600
2/3/2005 Sheen 84,000 11,000 23,000 5,000 3,000 5,500
5/9/2005 Sheen 74,000 14,000 21,000 4,200 2,300 3,300
7/27/2005 Sheen 9,500 910 1,400 1,000 180 960
8/5/2005 Sheen 74,000 4,000 8,800 11,000 1,300 7,600
11/9/2005 Sheen 120,000 16,000 21,000 14,000 2,300 13,000
MW-3 6/29/2001 0.0 550 <5.0 <0.5 31 3.2 1.2
10/10/2001 0.0 470 <5.0 0.77 5.3 33 5.9
1/9/2002 0.0 1,000 <5.0 0.90 7.6 7.8 25
4/24/2002 0.0 1,500 <5.0 0.64 7.2 12 14
7/24/2002 0.0 1,200 <5.0 10 17.0 11 25
11/5/2002 0.0 1,800 <25 33 43.0 18 31
2/4/2003 0.0 450 <5.0 <0.5 5.0 <0.5 0.77
5/2/2003 0.0 340 <5.0 7.3 10.0 25 7.3
8/4/2003 0.0 170 <5.0 5.8 5.9 15 4.9
11/3/2003 0.0 54 <5.0 <0.5 <0.5 <0.5 <0.5
2/9/2004 0.0 190 <5.0 <0.5 3.6 <0.5 <0.5
5/10/2004 0.0 280 <5.0 <0.5 3.4 <0.5 <0.5
8/9/2004 0.0 290 <5.0 <0.5 38 <0.5 <0.5
11/9/2004 0.0 220 <5.0 <0.5 4.0 <0.5 <0.5
2/3/2005 0.0 160 <5.0 13 30 3.0 21
5/9/2005 0.0 200 <5.0 <0.5 3.9 <0.5 <0.5
8/5/2005 0.0 <50 <5.0 <0.5 <0.5 <0.5 <0.5
11/9/2005 0.0 130 <5.0 <0.5 23 <0.5 <0.5




Table 3: Groundwater Sample Analytical Data
Vic's Automotive, 245 8th Ave., Oakland, CA

Well/Sample Date Apparent LNAPL TPH-g MTBE Benzene Toluene  Ethylbenzene  Xylenes
ID Collected thickness (ft) no/L g/l pa/L g/l po/L pg/L
EPA Method 8015Cm EPA Method 80218
MW-4 6/29/2001 0.0 <50 <5.0 <0.5 <0.5 <0.5 <0.5
10/10/2001 0.0 <50 <5.0 <0.5 <0.5 <0.5 <0.5
1/9/2002 0.0 <50 <5.0 <0.5 <0.5 <0.5 <0.5
4/24/2002 0.0 <50 <5.0 <0.5 <0.5 <0.5 <0.5
7/24/2002 0.0 <50 <5.0 <0.5 <0.5 <0.5 <0.5
11/5/2002 0.0 <50 <5.0 <0.5 <0.5 <0.5 <0.5
2/4/2003 0.0 <50 <5.0 <0.5 <0.5 <0.5 <0.5
5/2/2003 0.0 500 10 68 71 18 65
8/4/2003 0.0 270 <5.0 30 29 9.2 32
11/3/2003 0.0 <50 <5.0 <0.5 <0.5 <0.5 <0.5
2/9/2004 0.0 <50 <5.0 <0.5 <0.5 <0.5 <0.5
5/10/2004 0.0 <50 <5.0 <0.5 <0.5 <0.5 <0.5
8/9/2004 0.0 130 <5.0 14 13 5.3 17
11/9/2004 0.0 <50 <5.0 <0.5 <0.5 <0.5 <0.5
2/3/2005 0.0 370 <5.0 <0.5 4.1 <0.5 0.64
5/9/2005 0.0 840 <5.0 50 180 21 110
7/27/2005 0.0 <50 <5.0 <0.5 <0.5 <0.5 <0.5
8/5/2005 0.0 310 <5.0 7.5 57 10 53
11/9/2005 0.0 290 <5.0 12 61 8.8 49
MW-5 2/3/2005 0.0 78,000 <1,000 7,600 13,000 2,200 9,600
5/9/2005 0.0 60,000 <900 6,100 9,900 1,600 6,600
7/27/2005 nm 120,000 1,100 10,000 19,000 2,100 13,000
8/5/2005 0.0 59,000 <500 4,100 10,000 1,200 6,600
11/9/2005 0.0 44,000 <500 3,300 7,400 1,100 4,900
MW-6 2/3/2005 Sheen 130,000 <1,000 2,400 33,000 2,400 15,000
5/9/2005 Sheen 170,000 <4,000 11,000 43,000 3,100 16,000
8/5/2005 0.37 ns/fp ns/fp ns/fp ns/fp ns/fp ns/fp
11/9/2005 0.37 ns/fp ns/fp ns/fp ns/fp ns/fp ns/fp
MW-7 2/3/2005 Sheen 220,000 18,000 45,000 44,000 3,500 18,000
5/9/2005 0.03 ns/fp ns/fp ns/fp ns/fp ns/fp ns/fp
8/5/2005 0.05 ns/fp ns/fp ns/fp ns/fp ns/fp ns/fp
11/9/2005 0.12 ns/fp ns/fp ns/fp ns/fp ns/fp ns/fp
MW-10 2/3/2005 0.0 36,000 <500 4,700 7,200 660 3,400
5/9/2005 0.0 88,000 <1,500 6,900 20,000 2,300 9,900
8/5/2005 0.0 88,000 <1,100 10,000 21,000 1,900 9,800
11/9/2005 0.0 63,000 <1,100 5,400 13,000 1,900 7,900
MW-11 2/3/2005 Sheen 170,000 <3,000 23,000 35,000 3,100 16,000
5/9/2005 Sheen 210,000 3,500 29,000 40,000 3,400 16,000
7/27/2005 Sheen 220,000 2,500 26,000 37,000 3,200 18,000
8/5/2005 Sheen 210,000 <2,500 35,000 42,000 3,300 16,000
11/9/2005 Sheen 180,000 9,100 32,000 47,000 3,600 18,000
MW-12 2/3/2005 Sheen 250,000 100,000 52,000 41,000 3,400 15,000
5/9/2005 Sheen 210,000 91,000 44,000 28,000 3,300 13,000
8/5/2005 Sheen 170,000 52,000 38,000 28,000 3,000 12,000
11/9/2005 Sheen 180,000 52,000 39,000 25,000 2,900 12,000

ug/L = micrograms per liter (ppb)
TPH-g = total petroleum hydrocarbons as gasoline

MTBE = methyl tertiary-butyl ether

* samples re-analyzed by EPA Method 8260 (expressed as EPA 8020 / EPA 8260)
Please refer to Appendix B: Lab Results for further detailed lab information including dilution factors

ns/fp = not sampled / free product
LNAPL = Light Non-Aqueous Phase Liquid




Table 4: Soil Sample Analytical Data
Vic's Automotive, 245 8th Ave., Oakland, CA

Sample 1D Date TPHg TOG MTBE Benzene Toluene Ethylbenzene  Xylenes
Collected mag/kg mg/kg mag/kg mg/kg mag/kg mg/kg mg/kg
MW-1 (6" 7/14/95 390 - - 0.280 0.290 0.290 0.620
MW-1 (11" 7/14/95 370 - - 0.240 0.240 0.230 0.610
MW-2 (6" 7/14/95 ND 24 - ND ND ND ND
MW-2 (11" 7/14/95 300 38 - 0.300 0.230 0.240 0.630
SB-1 (18" 8/18/96 9,100 - 47.0 57 580 190 1,000
SB-1 (24" 8/18/96 30 - 0.20 0.37 1.4 0.52 25
SB-2 (24") 8/18/96 1.1 - 0.032 0.11 0.17 0.018 0.099
SB-3 (24") 8/18/96 16 - 4.7 1.6 25 0.21 0.95
MW-3 15' 5/25/01 ND<1.0 - ND<0.05 ND<0.005 ND<0.005 ND<0.005 ND<0.005
MW-3 20’ 5/25/01 ND<1.0 - ND<0.05 ND<0.005 ND<0.005 ND<0.005 ND<0.005
MW-4 15' 5/25/01 ND<1.0 - ND<0.05 ND<0.005 ND<0.005 ND<0.005 ND<0.005
MW-4 20’ 5/25/01 ND<1.0 - ND<0.05 ND<0.005 ND<0.005 ND<0.005 ND<0.005
SB-412' 4/2/03 25 - ND<0.5 0.41 1.0 0.2 1.3
SB-4 15' 4/2/03 260 - ND<1.7 3.5 15 45 23
SB-511' 4/3/03 ND<1.0 - ND<0.05 ND<0.005 ND<0.005 ND<0.005 ND<0.005
SB-6 16' 4/2/03 ND<1.0 - ND<0.05 ND<0.005 ND<0.005 ND<0.005 ND<0.005
SB-712' 4/2/03 700 - ND<10 6.0 25 9.3 50
SB-7 18 4/2/03 4,900 - ND<25 65 260 77 400
SB-8 17 4/2/03 ND<1.0 - ND<0.05 ND<0.005 ND<0.005 ND<0.005 ND<0.005
SB-9 16' 4/3/03 ND<1.0 - ND<0.05 ND<0.005 ND<0.005 ND<0.005 ND<0.005
SB-10 12 4/3/03 ND<1.0 - ND<0.05 ND<0.005 ND<0.005 ND<0.005 ND<0.005
SB-11 12 4/3/03 1.4 - ND<0.05 0.12 0.10 0.026 0.066
SB-11 16' 4/3/03 2,700 - ND<30 29 170 49.0 250
SB-12 15 4/2/03 ND<1.0 - ND<0.05 ND<0.005 ND<0.005 ND<0.005 ND<0.005
SB-13 14 4/3/03 ND<1.0 - ND<0.05 ND<0.005 ND<0.005 ND<0.005 ND<0.005
SB-14 14 4/3/03 ND<1.0 - ND<0.05 ND<0.005 ND<0.005 ND<0.005 ND<0.005
SB-15 14 4/3/03 ND<1.0 - ND<0.05 ND<0.005 ND<0.005 ND<0.005 ND<0.005
MW-5 16' 1/11/2005 100 - ND<5.0 2.6 6.0 15 8.4
MW-5 20' 1/11/2005 37 - ND<0.50 2.6 5.6 0.91 4.6
MW-7 16' 1/11/2005 19 - 2.9 3.3 35 0.4 19
MW-7 20.5' 1/11/2005 340 - ND<5.0 9.6 25 7.0 35
MW-6 20' 1/19/2005 14 - ND<0.25 0.099 4.1 0.33 17
MW-10 15.5"  1/20/2005 840 - ND<2.0 11 58 16 83
MW-11 15.5"  1/19/2005 3,200 - ND<10 35 320 85 430
MW-12 155"  1/19/2005 13 - 8.5 25 2.8 0.22 11

ND - not detected

ma/kg - milligrams per kilogram
TPHg - total petroleum hydrocarbons as gasoline

MTBE - methy tertiary butyl ether

TOG - Total Oil and Grease




Table 5: Soil Boring Groundwater Sample Analytical Data
Vic's Automotive, 245 8th Ave., Oakland, CA

Well/Sample Date TPHg MTBE Benzene Toluene  Ethylbenzene  Xylenes
ID Collected ng/L ug/L ug/L ug/L ug/L ug/L
SB-1W 8/18/96 140,000 480 12,000 30,000 3,900 19,000
SB-2 W 8/18/96 130,000 2,300 15,000 20,000 2,800 15,000
SB-3W 8/18/96 120,000 27,000 19,000 29,000 1,900 9,500
SB-4 W 4/2/03 310,000 17,000 45,000 65,000 4,500 23,000
SB-5W 4/3/03 420 ND<5.0 11 3.7 18 11
SB-6 W 4/2/03 210 ND<5.0 0.57 4.2 11 1.4
SB-7W 4/2/03 240,000 69,000 42,000 45,000 3,100 16,000
SB-8 W 4/2/03 51 360 ND<0.5 ND<0.5 ND<0.5 ND<0.5
SB-9W 4/3/03 7,300 ND<100 2,100 280 300 140
SB-10 W 4/3/03 210,000 ND<5000 22,000 38,000 3,400 18,000
SB-11W 4/3/03 200,000 ND<2000 18,000 39,000 3,600 18,000
SB-12 W 4/2/03 ND<50 ND<5.0 ND<0.5 0.85 ND<0.5 0.53
SB-13W 4/3/03 190 ND<20 ND<0.5 11 1.9 1.8
SB-14 W 4/3/03 ND<50 140 ND<0.5 0.95 ND<0.5 1.3
SB-15W 4/3/03 ND<50 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5

ND - not detected

pg/L - micrograms per liter

TPHg - total petroleum hydrocarbons as gasoline
MTBE - methyl tertiary butyl ether

BTEX - Benzene, ethylbenzene, toluene, and xylenes
ns/fp - not sampled / free product



Table 6: Groundwater Sample Analytical Data: Fuel Additives

Vic's Automotive, 245 8th Ave., Oakland, CA

Well/Sample Date DIPE ETBE MTBE TAME TBA EDB 1,2-DCA
ID Collected ng/L ng/L ug/L ug/L ug/L ug/L ug/L

MW-2 7/24/02 ND<1,000 ND<1,000 43,000 ND<1,000 ND<10,000 ND<1,000 ND<1,000
MW-3 7/24/02 ND<0.5 ND<0.5 1.3 ND<0.5 ND<5.0 ND<0.5 ND<0.5
MW-4 7/24/02 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0 ND<0.5 ND<0.5
SB-4 W 4/2/03 ND<500 ND<500 14,000 ND<500 ND<5000 ND<500 ND<500
SB-5W 4/3/03 ND<5.0 ND<5.0 6.5 ND<5.0 790 ND<5.0 ND<5.0
SB-6 W 4/2/03 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0 ND<0.5 ND<0.5

SB-7W 4/2/03 ND<1,200 ND>1,200 52,000 ND<1,200 ND<12,000 ND<1,200 ND<1,200
SB-8 W 4/2/03 ND<10 ND<10 480 14 ND<100 ND<10 ND<10
SB-9W 4/3/03 ND<5.0 ND<5.0 41 ND<5.0 68 ND<5.0 ND<5.0
SB-10 W 4/3/03 ND<50 ND<50 2,800 110 ND<500 ND<50 ND<50
SB-11W 4/3/03 ND<50 ND<50 74 ND<50 ND<500 ND<50 ND<50
SB-12 W 4/2/03 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0 ND<0.5 ND<0.5
SB-13W 4/3/03 ND<0.5 ND<0.5 3.7 ND<0.5 ND<5.0 ND<0.5 ND<0.5
SB-14 W 4/3/03 ND<2.5 ND<2.5 180 ND<2.5 ND<25 ND<2.5 ND<2.5
SB-15W 4/3/03 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0 ND<0.5 ND<0.5

Analysis for fuel additives by EPA Method 8260
ug/L - micrograms per liter

ns/fp - not sampled / free product

DIPE - Diisopropyl ether
ETBE - Ethyl tert-butyl ether
MTBE - Methyl tert-butyl ether

TAME - tert-Amyl methyl ether

TBA - t-Butyl Alcohol

EDB - 1,2-Dibromomethane
1,2-DCA - 1,2-Dichloroethane
All by EPA method 8260




Table 7: Extraction Event Vapor Sample Data (TPH-g)
Vic's Automotive, 245 8th Ave., Oakland, CA

Date & Time MW-1 MW-2 MW-5 MW-6 MW-7  Combined
7/11/05 12:00 60,000 - - 46,000 53,000 69,000
7/12/05 0:00 - - - - - 33,000
7/12/05 8:00 33,000 - - 16,000 33,000 -
7/12/05 9:00 - 58,000 20,000 - - 61,000
7/14/05 9:30 24,000 37,000 53,000 18,000 52,000 49,000
7/14/05 21:00 - - - - - 35,000
7/15/05 9:00 25,000 32,000 27,000 21,000 55,000 47,000
7/19/05 7:30 3,100 6,500 14,000 17,000 58,000 38,000
7/22/05 12:45 17,000 15,000 16,000 14,000 53,000 38,000
7/27/05 11:30 16,000 18,000 12,000 25,000 58,000 43,000

All data in micrograms per liter of air (ug/L)
Refer to anlaytical reports for BTEX & MTBE data




Table 8: Groundwater Sample Analytical Data: General Chemistry
Vic's Automotive, 245 8th Ave., Oakland, CA

Sample ID Date Calcium Iron Magnesium Potassium Sodium BOD COD TOC
mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
E200.1 SM5210B SM5220D E415.3
MW-3 02/03/05 26,000 2,300 23,000 42000 760 15 5 21
MW-4 02/03/05 10,000 1,500 11,000 360 1,100 15 5 13
MW-7 02/03/05 62,000 58,000 60,000 14000 1,100 19 510 210
MW-12 02/03/05 39,000 3,400 37,000 3600 1,100 29 680 220
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GROUNDWATER DISCHARGE
PERMIT DOCUMENTATION



éB EAST BAY
MUNICIPAL UTILITY DISTRICT DAVID R WILLIAMS

MRECTOR OF WASTEWATER

CERTIFIED MAIL
(Return Receipt Requested)
Certified Mail No. 7000 1670 0005 9621 4859
July 8, 2005

Mr. Peter Mclntyre

AEI Consultants

2500 Camino Diablo, Suite 200
Walnut Creek, CA 94597

Dear Mr. McIntyre:
Re: Wastewater Discharge Permit No. 2251785 1

Enclosed is the Special Discharge Permit (Permit) for Vic's Automotive, 245 8" Street,
Oakland, Ca 94607, effective July 11, 2005 to October 10, 2005, for your information
and records. Please read the Permit Terms and Conditions and the enclosed Special
Discharge Permit Standard Terms and Conditions, April 2005 Edition. As a Permit
holder, you are legally responsible for complying with all Permit conditions and
requirements.

On July 1, 2005, AEI Consultants agreed to collect a sample of the treated groundwater
and have it analyzed, by a State certified laboratory, for benzene, ethylbenzene, toluene,
and total xylenes. AEI Consultants is required to submit the analytical results by
facsimile (510) 287-0621 to obtain approval to discharge the treated groundwater to the
sanitary sewer.

AE] Consultants shall report to the Environmental Services Division any changes,
permanent or temporary, 1o the premises or operations that significantly affect the quality
or volume of permitted discharge or deviate from the terms and conditions under which
the Permit was granted.

If you have any questions regarding this Permit, please contact Deirdre Mena of the
Environmental Services Division at (510) 287-1539.

BENNETT K. HORENSTEIN
Manager of Environmental Services

WONABUDS Permis Special Discharpe' PermilsiVic's Automotive'Permit Cover Letterdoc

BKH:DMM:dmm

Enclosures
PO, BOX 24055 . GAKLAND . CA 94823.1085 . {810) 287-1405

























































APPENDIX B

OBSERVATION WELL
DRAWDOWN DATA PLOTS
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CALCLEAN DATA REPORT



CALCLEAN ImNC.

“B Partner in Protecting California’s Wolers™

Aungust 10, 2005

AE! Consultants, Ing,
A5 Comina Dinblo, Saite 200
Walnu: Creek, CA 94597-3940

ATTN: MER. FETERE MelN 1Y EE

SITT: VIC'S AUTOMODLIVE
245 8" STREET
OAKLAND, CALIFORNIA

RE: HIGH YACLUM DUAL PHASE VACUUM EXTRACTION
ANDTREATMENT REPORT

Laar Mr. Melnmera:

Ca' (Menn Tae. 15 submitting this remedial action report for the High Vaouum Dual Mhase Yacoiwm
[xtzaction and Treatrent at the above referenced sive. This cepont includes all activites perfiomed
turing the cates of July 11-27, 2003,

From July 11-27. 2005, CalClean performed a 16-day hich vacuum dual phase vacuum extrastion
and weamment evernt (24-heurs per day) on severzl wells onstte wsng o low-noise, ruck-moon ied
450-CFM high-vacvum liquid ring Blower alorng with a Bay Azea Adr Cuality Management Distrizt
(BAAQMD) variovs locations permilled propane-Fred thermal osidioer (Plam®12568). s
lechnology allows hydrocarbons to be simullanecusly removed from the vadose rone, capillary
fringe, amd saturated sl 2ome. A Bigh vacowm wos applied e vapor eximetion eml daswdosn ol
the pronadwzter takle around the exeraction wells, while vacuurm and vapor flow razs were meditied
tor oz recovery of vagor, Tree-prodie ane diesolved-phase hyalocarhons,

Wapar samiples were collecled in Tedtlar hag: from anch evimetion well when first conrected | desinge
the pilot testng, and then again at the end of the event Combined influeal samplez were also
collected during the event. The laboratory results, Disted i Table 1and Dabweratory reports meloded
in Awachmen: |, indicate the following:

®  The sarting Total Petrolewn Hyvdrecadnins as Crealineg (TPH-0) vapor corcentzations e wells
MW-1, MW-2 MW-5 MW-6 and MW-7 were 16,980 ppmv, 16,414 ppmyv, 5660 ppmy,
L2008 ppav, and 14.999 ppeow, respectivealy, The smibng TPH-Cr vapor coneenimalione: wene
4,528 ppoav. 5.0 apmy, 3,306 pomv, 7,075 ppoy, and 16,474 ppmvv, respectively,

WAT? Drve dorsrmm, Sode 142 = |ogir, A Q27ED « |P14] 7348737 = Fox [Fh4) F34-9133



Hiizh ¥aounm Dval Phase Vacuuw Extraction aad Treaunent Report
Wic"s Autcmotive, Dakland, Ca
Avgugt 10, 2003

* |he =aring Beneene wHPOT concontrations for wells MW-1, MW-2, MW.3, MW.0 and MW7
were 33z pprav, 344 ppev, 223 ppiny, 438 pome, amd A7) ppmy, respectively.  The ending
Benzere voour coneentrarions were 113 ppmv, 165 pprav, 85 ppovy, 128 ppmy, zad 207 ppuoy,
respoctively

o The starting and endice Melbyl tent Buyd Ether (MIBE vapor concentrations for wells MW-1,
P2 AIWSS, MW-6 and MW-7 were Nona Detect above the laboratory detection limits,

e ot equivelent amount of hvdrecasbons recovered through vepor exaaction curing the 16-day
event wzs 10,719.08 pounds (based an luhoesiory dira), snd 10,531 48 pounds (based oan the Hoshbz
lield orgomic vapor analyvzer daiz) with an average of 10,625.28 porance. The cumuolalive abuolation
of recovered hydrocailmins (sed on Iahormtory dma) iz provided in Table 2. The eumulative
labulation of recovered hvdrocarbons (based on the field oipanic vapor analveer data) is provided in
Table 3. These resuls indicale that cual phass vacvam extraction using a mokile high-vacuam

Hydrecarbooas as Gasolive aml K TEX constituent concentrations in the vadase and saturted zone.

The total velume of hydrocarbor allected groundwier reoovered Fom the extmetion wells wes
approeimarely 80,730 gallons. The extracted water was treaed threugh CaClean™s primary
treatment system withon the dun! phase extracton sysiem and ther polished in activated carson
camisters before discharge w0 the ensite sewer system i accordance with Parrit Number 2251 7851
obtained from the bact Bay Monivips! Urilis Distriet.

Croundwates samiples were eollected several hours aftor the HVDPE evers had concluded. The
labermory rezults, listed ia Table 4 and laboratory reports ineluded in Attechument 1. indicate the
[l wimy:

»  The Tos! Petealeum [Hydrocarbons as Gasoline (TPH-0) vape: conceraations for wells MW-1,
M2, MW and MW-5 wers 290000 ug/L. 2,500 ug/L, ND<30 ugfL, oné 120,000 ue/L.
respectively

s The Benzene vapor concentrations for wells MW-1, MW-2, MW-4 aml MW-3 were 26000
uefle, 100 ogf., ND=05 ugl. and 10,000 0L, sespectively

o The Methy] wert-Runy] Cther (MIBE) vapor concentrations for wells MW-1 MW-2 MW-1 2l
MW-5 wene L5 w1, B0 ug/L, MD-5 ug/L, and 1,100 ug/L, respectively



High Vacuowm Dl Phicss Vacoum Eximaction and Tremment Repert
Vic's Avtomotive, Oakland, CA
Augast 10, 2005

The Tullywing avachments are inc uded te document the HYTPE event ar the ine:

Table | Besults of Labwsdory Amalysis o Talh oo Vaper Somples

Tahle 2 High Vacuum Dual Phase Txiract:on Spreadshee: (using Lab Data)

Figure | Total Inlel HC Comeenerations versus Time (16-Days, Using Lab Data)
Figure 2 Cumalative HC Recoverad over 15 Days [using Lab Data)

Talle 3 High Vacuam Mal Phase Fxmacrion Dot Spreadshes (nsing Heriko Diaea
Figure 3 Total Inlet HC Concentrations versus Time (1 iv-Diays, Using Horba Data)
Figure 4 Coomralative HE Recovesed over 16 Doys (using Horiba Diora)y

Takl= 4 zsults ef Labosatory Analysis of Groundwaser Samoles

Allchment - Laborawery Reposts
Attachment 2 High Vacvum Dual Phase Exsraction Field Data Sheets

If you have any guestoms reparling this reporn, plozse comsct us at (7147 7345137 or vis

nhonc at (714) 936-2 706,
Sincerely,
CALCLEAN [MNC.

/‘ L,bf*f_ﬁ_’ffwﬂ-t-wh,_n

——

Noel Shenm
Frincipal Fnginees

Allackments

ol



CalClean I,

Tahia 1

RESULTS OF LABORATORY ANALYSIS OF VAPOR SAMPLES

Yie's Autamadive
Dakland, Galibornia

Sample D/ OrheTime T Benrensa Toluena Ethylbenzene | Total Xylenes MTRE
Date Sampled {pprv] ipprv) (ppmv) (ppmv) (ppr) [ (ppmv)
MY-1 7112005 1210 16,880 32 388 69 276 MND=15T
Mi¥-1 T113/2005 0B1C M b3 157 265 32 120 NDO<81
-1 THMA42008 0810 5, TH3 181 o] a0 111 MD=40
WW-1 THE2005 0508 7075 207 18 46 168 MDO<a1
KTA-1 THO2O0S O723 iy 12 e 19 iy p | F o
KA1 TIZ2Z2005 1245 d i1 147 244 23 106 MD=<27
KA1 TIETIENDS 1125 4,521 | 113 265 32 131 HO==41
ITA-2 THX2005 0310 16,414 | Jdd 530 41 165 NL=H1
hTAf-2 THHZ005 0920 10,471 | 294 345 30 17 MND=103
ITAf-2 THSZ00S 0910 O 056 2848 KT | 28 g Lk ND=162
I -2 THHIODS OFES 1,840 T 123 1% G4 HO-=14
nw-2 TE2005 1250 4,245 182 262 20 a7 MD=27
T -2 TIELNZ00S 1130 5,084 184 J18 28 110 HDO=-45%

[Cartd. |




CalClean Lnc.

Tahla 1

RESULTS OF LABORATORY ANALY S5 OF WAPDOR SAMPLES

Wic's Automotive
Oakland, California

Sample [DJ DatefTima TPHg Benzaene , Toluena Ethylbanzens | Tomal Xylenes MTBE
Date Sampled (ppmv} (ppmy) ! (ppmiv] {ppmv) {ppmv) (ppmv)
hTW-6 TM132006 0800 5.660 226 164 16 65 HD-<81
ITA-5 TH14/2005 0930 14,688 288 Bi6 LT aB3 MM=41
MV -5 THR2008 0915 T 6dd 163 451 B2 228 MND=41
MW -5 71192005 0730 3,962 it 104 a2 145 ND<14
MW -5 TIE2I2005 1235 4 588 114 iy dd 212 NO=14
M-S T2FI2005 1137 | 3,396 = EUT =2 127 ME=14

I E—— T—— — — - —
MWJ-6 T R2005 1220 13,018 A8 451 35 147 MNO<162
MWi-5 TA32005 Q@10 i o 520 81 164 14 62 NE<41
MW-G 71452005 0940 | 5,094 119 265 3E 143 ND=30
MW= TINSR2U0E 0920 5,243 122 282 35 136 WC«57
MW-B THBR00E 0735 4,811 100 231 25 118 NO=2T
Mn-B Ti2212008 1255 1,862 Bd 231 3z 138 NO=36
MW-B TIZTI2008 1140 T.0TS 128 477 53] 2Te NO=41

(Contd




Calfleaan Inc,

lable 1

RESULTS OF LABORATORY ANALY SIS OF VAFOR SAMPLES

Vic's Aulomobive
Qakland, CaliTormia

Eample 1D/ DatefTime TPH-g Benrene Taluens Ethylbeanrene | Total Xylenes MTBE
Dake Samplad [poemv) _ [ppmv) =10 {ppmy) {ppimiv) [ppniw}
MW-7 T/11/2006 1230 14,599 470 504 39 152 ND<138
MW-7 T/13/20086 0320 f.3149 2Th 255 22 g3 ML=8%
MW7 TI1472005 0950 14,716 407 44 35 145 MDO-136
M7 Ti15rm05 MEs 15,565 438 o4 38 143 MND=14
Wikt =7 THI005 D740 18,114 118 430 44 184 MNO=1 35
WivY-7 TI22r2005 1300 14,959 4318 716 T4 76 ND<216
M7 TIATIZDOE 1145 16,414 447 i 71 Py NO<cZ4E

COMDINED TH12M0S 1200 19, 9£7 595 530 62 230 NO=216
COMAINED THZZ00S 2400 9,339 235 a1 18 B MM<108
LCOMBINED THAE0NS QB0 48 1 2 1 4 ND=0.7
COMBINED TH3/2006 0B20 17,283 438 451 3 147 ND<152

COMBINED TH4/2008 0BOQ0 13,8a7 avs 424 173 ML=100

COMBINKED THM4/2008 2100 0 ans Zhh 245 25 1 MD=152

CONBINED THE/2D06 0500 13,301 376 sS04 | 143 ND<215

(Conbd.)




CalClean Inc.

Tahbila 1

RESLILTS OF | ARORATORY ANAL YSI5 OF VAPOR SAMPLES

Vir's Auiomotive

Clakland, Califarnia

Sample (DY Date/Tirme TPHg Benzene Taoluena Ethylbenzen=s | Total Xylenes MTBE
Date Sampled [_FF—'"""'H'I LFF'"WI (ppmv) (ppmv) {ppmv) (ppmv)
COMEIMED THSE005 0720 10,764 276 o298 358 152 HD=81
COMEINED Ti2HA008 1240 10,754 aTe Rad (e 230 HD<=81
COMEINED Ti2TI20058 1120 12,169 269 10 7B 229 MLD-=108
STACH THAR208 1205 HE-=7 WD-20.07 ND-0.07 WD=0.07 WC=0.07 HD=0.7
NLrEE —
L = caals per B Eon P ke & Fan pley Anay ool g Mo el EPA Melhods 30136221

TFH g

T g prirplcum mecrecakong - goiding

IFTEE

= e nerary Dund emer




CalClean Ine.

Table 2
HIGH VACUUM DUAL PHASE EXTRACTION SPREADSHEET (Using Lab Data)

Vic's Automotive, Oakland, CA

SYSTCEM FARAMZTERS

5C7TT = standarc cukic fesl per rinudie
** Baser or Hrelha fleld snalvrer data
= Ao age HC Ruemovered using Laboratary and Horba deta

" Conoaniraticr cata passd on laborsicry d3ia

Sverags System Awverage Toial [ifluent Conceotralions
TIME Vaouum Eystom Inler Flow Prstdiian Hvdrocarbor Recaouey
{ir of Hz) (acfm) [opmivy lbs gal toumul. Iks)
71172005 12:00 24 L o 19,52¢ .00 C.00 i
722005 G:U0 23 175 6 339 314.30 50,39 31450
JA2005 8:30 24 _6d 45 264 70 47 38 57960
FM32009 8:20 2J 170 17,283 1728 .98 9967
742003 8.00 2z 157 13,867 Br0T 130 28 1,46 04
1142000 21:.C0 24 177 a 005 H372 35.0= 1,80, 6
F182006 B.00 2 172 13,301 320.ED L. 70 2136.568
T RHIOE T 20 17 194 10,754 2,£2€.89 e 4 BGZ.45
FIZ2020068 1740 17 193 10,754 2,190.96 Jal BY T 164 .41
FAA72005 1120 17 192 12,169 3,206 T 10,716.08
TOTAL HG RECOVERED" - LAB DATA 10,718.08 1715.74
TOTAL HG REGOVERED** - FIFL N ANALYTER DATA 10,531.46 1685.71
Average HO Recovered™ [Fisd Anayaeriiab Dam) 10,628.28 170072
n af HY = inznes of mercury REmY = Earie oar million oy wolume gal - gaons o5 = pourds




CalClean Inc.

Figure 1
Total Inlet HC Concentrations vs Time (16 Days)
Vic's Automotive, Oakland, CA - 7/11-27/05
20,000 -

17,600

15.00C

==
P2
£n
=

HC Concentrations (ppmv)
(Using Lab Data)
S
g

N
&
";‘"‘H{E% 1‘7‘"555? ﬂ{“f 1‘*’5(?60 #‘nﬁ? ﬂiﬁﬁ&

Sample Date

.1'

;S




CalClaan Inc.

Figure 2

Cumulative HC Recovered Over 16 Days
Vic's Automotive, Oakland, CA - 7/M1M1-27/05
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CalCl=an Inc.

Tablz 3

HIGH VACLILIM DAL PHASE EXTRACTION DATA SPREADSHEET (Using Fleld Analyzer Data)
Vic's Automotive, Dakland, TA

SYSTEM PARAVMETERS
Edrmzlior Exrscion | Esuscion | Eammor | 0 [ z
Viall Sxiraction e wall Viell Trits
& M el b N7 JMW-SE | NMW-2 | Svslemn |Swviber nlst It CAllu=rt Hyrweerman s ry
TRAZ Slings # MW -G 5 g 1= ingar ' Singar WA Fkidé Consentehacy’ | Doacentrahnes U g Harza Dale)
Decthy  [Singer Deplin) - Deplhi Cewr | Dwclhy f(nof-g | (scmp™ imprivy [Epms] IBE (3l G umLl, i23)
T 11 0 L wir 2 I Y350 22 0.co o oa 2
TH005 12 00 2 e 20 " 24 22 B el - 2505 252 21.85
TANI006 1300 Ful __ o 2 24 HE 16170 19 32 214 4+ BE
71142005 14:00 i) £ a 24 [ 15.530 1812 .08 BOLTD
1142005 15.60 20° 20 20 | 24 &1 15210 . i 15 A 2.70 /i e
RIS RN pall iy o 24 EE 14,120 15.18 243 13
THARDIE 17.00 Fin) 20 P Fu B7 15, TR0 15 e Ty 10875 |
AR 100 il i) B 4 TL 1Z.940 537 246 il S
TERA0E 19:00 a0 A L 24 74 357 = 715k 1.82 135 48
SEWEDDE A0 o 20 Fiy 24 £ T BiC BEE | 142 44 57
T D05 3100 2L Al o 24 | ul £ B.E1 141 3316
T 402005 2200 2t o = i (14 A B §.08 129 “fl 23
T 1ED0E 2300 i 0 2t 24 7 6,540 = 12 *i FE
S RT2O0S 00 a0 20 i o4 i 6. 720 7.28 N FA.01
TERRO05 100 20 o ac | 24 T4 6,710 ] 112 1dd. 0
JCTE200% 2o 2rr o0 iy 24 s 0,£80 f.28 1.10 189 8¢
7212005 2:00 agr ] - 24 76 & 840 88 | 11 TG
TEI22008 4:00 20 A -] A 4 [ HE 7.6 1.13 20382
THIE005 .00 i 0 2 2 &g 6,810 731 115 AR
_ TEIREONE 600 i Al I 2 | G450 5.83 111 &l 757
FAE00E T.00 e 20 2E 4 a3 £, 420 Fri 1.2 QUL SE
TN AENNE &0 o Pl 2 ) 24 BE E,750 7.35 1.18 23233
T AE00E 9.00 i 20 2 20 aa 24 ai £.130 ] 428 1.15 e
THGOR oD | o i o 0 2 24 i 14,70 11.23 1.80 2508
T E00E 11:00 g 20 ag 23 & 2 il 12550 16.77 252 266 20
THE00S 13000 Pl Pl oo 20 _ 24 24 1= 440 17 08 _ 2. e
ST s 1D o b} bi{ 20 20 24 az 12,020 . 17.54 28 30121
THZO0T 1400 at 0 2 i e 24 i ==L I £2 27 3 12
THAE0CE 1600 20 o i1} 20 20 74 73 12 50 1E.14 2o 534 5F
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Tahle 5

HIGH VACULUNM DUAL PHASE EXTRACTION DATA SPREADSHEET (Using Field Analyzer Data)
Vic's Aubomolive, Oakland, CA
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Table 2

HIGH VACUUM DUAL PHASE EXTRACTION DATA SPREADSHEET {Using Fleld Analyzer Data)
Vic's Automotive, Dakland, CA
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CalClean Ing, Table 3
HIGH VACULUM DUAL PHASE EXTRACTION DATA SPREADSHEET (Using Fleld Analyzer Data)
Vic's Automotive, Oakland, CA
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CalClean L. Tahle 3
HIGH VACUUM DUAL PHASE EXTRACTION DATA SPREADSHEET (Using Field Analyzer Dala)
Vic's Automotive, Dakland, CA
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CalClaan Inc. Table 3
HIGH VACUUM DUAL PHASE EXTRACTION DATA SPREADSHEET iUsing Field Analyzer Data)
Vic's Automotive, Dakland, CA
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Calllaan Inc. Table 3
HIGH VACUUN DUAL PHASE EXTRACTION DATA SPREADSHEET (Using Fleld Analyzer Data)
Vic's Automotive, Oakland, CA
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CalClean Inc.

| - | -l-=ig.ure- 3
‘ Total Inlet HC Concentrations vs Time (16 Days)
Vic's Automotive, Oakland, CA - 7/11-27/05
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Figure 4
Cumulative HC Recovered Over 16 Days
Vic's Automotive, Dakland, CA - 7/11-27/05

Pounds HC Recovered
(Based on Horiba data)




Calllaan Ing, Tahle 4
RESULTS OF LABORATORY ANALYSIS OF GROUNDWATER SAMPLES
Vic's Automotive
Oakland, California
Sample 1D/ Data/Time TPH-g Bensena Toluene Ethylbenzene | Total Xylenes MTBE
Date Sampled {ugiL} ~ (ugfL) {ugrl) (ugiL) [ugiL) jugiL)
MW-1 (2712004 220,000 26,000 37,000 3.200 18,000 2,800
MW-2 Ji27I2004 8,500 1,400 1,000 180 860 a10
NIWY-4 TIZTI2004 ND=E0 HD=0.5 ND<0.5 ND=0.5 ND<D. 5 ND<5
WVWY-5 TI2TI2004 120,000 10,000 19,000 2,100 13.000D 1,100
o . B
upll = parls par il an by wldome Al Influs il Sarnples Snalpzed v EPA Wethod 802082606
TPH-g = ratal pefraleust hydozamans  gasaling 1 BE = il larbary by sther
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ATTACHMENT 1

LABORATORY REPORTS



Lahoratory Reporis Removed
{See Appendix D of AEI Report for all lab reports)
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ATTACHMENT 2

HIGH VACUUM DUAL PHASE EXTRACTION SYSTEM
FIELD DATA SHEETS
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APPENDIX D

LABORATORY ANALYTICAL REPORTS
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