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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 8th Street in the City 
of Oakland, Alameda County, California (Figure 1).  AEI 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 8th 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 8th Street.   The remainder of the property is paved with 
asphalt.   
 
3.0 SITE HISTORY 

Between June 1993 and August 1994, AEI removed a total of seven (7) underground storage tanks 
(USTs) 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 μg/L and 720 μg/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 
μg/L, and from 12,000 to 19,000 μg/L, respectively.  Methyl tertiary-butyl ether (MTBE) was also 
present in all three samples, up to 27,000 μg/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 GEOLOGY AND 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 10-3 ft/ft. 
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5.0 SITE CONCEPTUAL MODEL 

The release occurred from the former gasoline USTs, 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 EVENT ACTIVITIES 

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-lb 
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 ½” 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 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.      

 

8.0 OBSERVATIONS 

8.1 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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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 lbs/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).      

8.2 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.   

8.3 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 

AEI 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 

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

High initial capital costs, lower monthly operating 
expenses 

Reliability Less down-time if system if continuously manned Telemetry needed to provide shut-down 
notification. 

Flexibility Well can be changed easily, no trenching, less site 
disruption 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: 
o 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 
o Establishing O&M plan and sampling program 
o 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 3rd Quarter 
2006.  Following 6 to 12 months of operation, an evaluation of system effectiveness should be 
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Figure 4: Influent Vapor Sample Data vs Time
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Table 1:  Groundwater Elevation Data
Vic's Automotive, 245 8th Ave., Oakland, CA

Date TOC Well1,2 Depth to Groundwater3 Depth to Apparent 
Collected Elevation Water Elevation LNAPL LNAPL Thickness

(ft amsl) (ft) (ft amsl) (ft) (ft)

MW-1 6/29/2001 27.73 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 27.73 12.61 15.12 - <0.01
4/24/2002 27.73 13.35 14.38 - <0.01
7/24/2002 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 - -

Well ID          
(screen interval)



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

Date TOC Well1,2 Depth to Groundwater3 Depth to Apparent 
Collected Elevation Water Elevation LNAPL LNAPL Thickness

(ft amsl) (ft) (ft amsl) (ft) (ft)

Well ID          
(screen interval)

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) - = not applicable
LNAPL = light non-aqueous phase liquid (floating free product) ft amsl = feet above mean sea level



Episode # Date

Average 
Groundwater 

Elevation1           

(ft amsl)

Change from 
Previous Episode 

(ft)

Flow direction 
(gradient)

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

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



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) μg/L μg/L μg/L μg/L μg/L μg/L

EPA Method 8015Cm

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 3.1 3.2 1.2
10/10/2001 0.0 470 <5.0 0.77 5.3 3.3 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 2.5 7.3
8/4/2003 0.0 170 <5.0 5.8 5.9 1.5 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 3.8 <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 2.3 <0.5 <0.5

EPA Method 8021B



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) μg/L μg/L μg/L μg/L μg/L μg/L

EPA Method 8015Cm EPA Method 8021B

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

μg/L = micrograms per liter (ppb) ns/fp = not sampled / free product
TPH-g = total petroleum hydrocarbons as gasoline LNAPL = Light Non-Aqueous Phase Liquid
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



Sample ID Date TPHg TOG MTBE Benzene Toluene Ethylbenzene Xylenes
Collected mg/kg mg/kg mg/kg mg/kg mg/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 2.5
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 2.5 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-4 12' 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 4.5 23
SB-5 11' 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-7 12' 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 1.5 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 3.5 0.4 1.9
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 1.7
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 15.5' 1/19/2005 13 - 8.5 2.5 2.8 0.22 1.1

ND - not detected
mg/kg - milligrams per kilogram
TPHg - total petroleum hydrocarbons as gasoline
MTBE - methy tertiary butyl ether
TOG - Total Oil and Grease

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



ID Collected μg/L μg/L μg/L μg/L μg/L μg/L

SB-1 W 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-3 W 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-5 W 4/3/03 420 ND<5.0 11 3.7 18 1.1
SB-6 W 4/2/03 210 ND<5.0 0.57 4.2 1.1 1.4
SB-7 W 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-9 W 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-11 W 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-13 W 4/3/03 190 ND<20 ND<0.5 1.1 1.9 1.8
SB-14 W 4/3/03 ND<50 140 ND<0.5 0.95 ND<0.5 1.3
SB-15 W 4/3/03 ND<50 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5

ND - not detected
μg/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 5: Soil Boring Groundwater Sample Analytical Data
Vic's Automotive, 245 8th Ave., Oakland, CA

Well/Sample Date TPHg MTBE Benzene Toluene Ethylbenzene Xylenes



Well/Sample Date DIPE ETBE MTBE TAME TBA EDB 1,2-DCA
ID Collected μg/L μg/L μg/L μg/L μg/L μg/L μg/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-5 W 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-7 W 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-9 W 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-11 W 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-13 W 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-15 W 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 
μg/L - micrograms per liter TAME - tert-Amyl methyl ether
ns/fp - not sampled / free product TBA - t-Butyl Alcohol
DIPE - Diisopropyl ether EDB - 1,2-Dibromomethane
ETBE - Ethyl tert-butyl ether 1,2-DCA - 1,2-Dichloroethane
MTBE - Methyl tert-butyl ether All by EPA method 8260

Table 6: Groundwater Sample Analytical Data: Fuel Additives
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 (μg/L)
Refer to anlaytical reports for BTEX & MTBE data

Table 7: Extraction Event Vapor Sample Data (TPH-g)
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 1.5 5 2.1
MW-4 02/03/05 10,000 1,500 11,000 360 1,100 1.5 5 1.3
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

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