
 
 2500 Camino Diablo, Suite 200, Walnut Creek, CA 94597

Phone:  (925) 283-6000    Fax:  (925) 944-2895

 
May 12, 2006 
 
Mr. Jerry Wickham 
Alameda County Environmental Health 
1131 Harbor Bay Parkway, Suite 250 
Alameda, CA 94502   
 
Subject: Soil Gas Investigation Work Plan 

245 8th Street 
Oakland, California 
AEI Project No. 116907  
ACEH Toxics Case RO0000202 

 
Dear Mr. Wickham: 
 
Enclosed is one electronic copy of the recently completed Soil Gas Investigation Work Plan 
prepared for the subject facility at the request of Alameda County Environmental Health 
(ACEH).  
 
If you have questions or comments, please don’t hesitate to contact me or Peter McIntyre at 
(925) 283-6000.   
 
Sincerely, 
AEI Consultants 

 
Richard J. Bradford 
Project Manager  
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2500 Camino Diablo, Suite 200, Walnut Creek, CA 94597 
Phone:  (925) 283-6000    Fax:  (925) 944-2895 

 
 
May 12, 2006 
  
Mr. Jerry Wickham 
Alameda County Environmental Health 
1131 Harbor Bay Parkway, Suite 250 
Alameda, CA 945023-6577 
 
 Soil Gas Investigation Work Plan 

245 8th Street 
Oakland, CA   

 AEI Project No. 116907 
 ACEH Toxics Case RO0000202 
 
Dear Mr. Wickham: 
 
The following work plan has been prepared on behalf of Mr. Victor Lum of Vic’s Automotive 
located at 245 8th Street in Oakland, California.  This work plan outlines a scope of work to take 
place at the above referenced property.  AEI Consultants (AEI) has been retained by Mr. Victor 
Lum to provide environmental engineering and consulting services associated with a release of 
petroleum hydrocarbons at the site.  This work plan is in response to the Alameda County 
Environmental Health’s (ACEH) letter, dated March 20, 2006, requesting soil gas sampling.  
AEI plans to install and sample four dedicated soil gas probes in order to further evaluate the 
potential for indoor air vapor intrusion.   

SITE DESCRIPTION AND BACKGROUND 

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.  
  
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 
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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. 
 
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 and 2 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 was complete as of January 2006. 
 
A 15-day high vacuum dual phase extraction (HVDPE) pilot test was conducted from July 11 to 
July 27, 2005.  Vapor flow rates ranged from approximately 170 to 190 standard cubic feet per 
minute (scfm) under a sustained vacuum of 16 to 17 inches of mercury.  Significant drawdown and 
vacuum response was observed in many of the monitoring points.  A total of 80,740 gallons of 
water was recovered and treated for an average flow rate of about 4.1 gallons per minute over the 
15-day pilot test.  Approximately 5 pounds per day of dissolved phase and 697 lbs/day of vapor 
phase hydrocarbons were recovered.  Based on the favorable results, implementation of a fixed 
base HVDPE system is currently underway.   
 
Refer to Figure 2 for locations of monitoring wells, soil borings, and former USTs.  Historical 
analytical data is included in Tables 1 through 3.  
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GEOLOGY AND HYDROGEOLOGY 

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. 

SOIL VAPOR PROBE INSTALLATION  

Introduction  

As requested by ACEH, permanent soil gas probes will be installed at the subject and adjacent 
properties to evaluate the potential for indoor air vapor intrusion into two residential buildings 
located at 712 and 718 Alice Street.  Soil gas data collected from the probes will be utilized to 
confirm if elevated concentrations of fuel hydrocarbons extending off-site beneath adjacent 
buildings pose a risk to human health via the vapor migration exposure pathway.   
 
Soil gas probe installation and sampling will be performed in accordance with the currently 
accepted protocols of the state and local regulatory oversight agencies and the standards and 
practices of the environmental engineering field.  Specifically, soil gas probe installation, sample 
collection, and sample analyses procedures will be performed in accordance with the most recent 
Advisory – Active Soil Gas Investigations (ASGI), dated January 28, 2003, jointly issued by the 
Department of Toxic Substances Control (DTSC) and Los Angeles Regional Water Quality 
Control Board (LARWQCB).  Detailed operating procedures and practices are outlined below.   
 
A total of four (4) permanent soil gas probe installation and sampling locations are proposed.  
Based on the analytical results of the first round of soil gas sampling, additional soil gas 
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sampling locations may be proposed.  Each probe will be advanced to a target depth of 
approximately 8 feet bgs, unless certain conditions encountered in the field dictate otherwise.   
 
Soil gas probes will be installed and soil gas samples will be collected from more permeable and 
most-impacted depth in the unsaturated zone which may contain highest vapor phase 
contaminant concentrations.  The installation locations of the proposed soil gas probes are 
depicted on Figure 3.  Exhibit 1 below summarizes the soil gas probe installation locations and 
the rationale behind selecting these locations.  
 
 

EXHIBIT 1: PROPOSED SOIL GAS PROBE LOCATIONS 

Boring ID Location Purpose 

GP-1 Western corner of subject property E-SE of 
MW-6 

Investigate soil gas concentrations closest 
to the former source areas and near the 
front of 718 Alice Street 

GP-2 Southern portion of property E-SE of MW-
2 near the rear corner of 718 Alice Street 

Investigate soil gas concentrations furthest 
away from the former source areas and 
near the rear of 718 Alice Street 

GP-3 Southern corner of 712 Alice Street E-SE 
of MW-12 

Investigate soil gas concentrations offsite 
near the rear of 712 Alice Street  

GP-4 
 

Southeastern corner of 712 Alice Street N-
NE of MW-11 

Investigate soil gas concentrations offsite 
near the front of 712 Alice Street 

Permitting & Utility Clearances 

One to two weeks prior to drilling, a well installation permit and an inspection date and time will 
be obtained from the Alameda County Public Works Agency.  At least three days prior to 
drilling, Underground Service Alert (USA) North will be notified and a private utility locator 
will clear all proposed boring locations.  The USA North members’ and private utility locator 
markings will also serve to identify any potential preferential pathways or “conduits” for 
contaminant migration that may exist near the adjacent buildings.  This information will be 
presented on one of the figures of the final report.   
 
All drilling work will be performed by a California C57 licensed drilling subcontractor working 
under the direction of AEI’s professional geology or engineering staff.  The selected contractor 
will be required to have ample experience in performing soil gas probe installation and sampling. 
 
Once drilling dates have been confirmed, the property owner, and all other involved parties will 
be given adequate notification to schedule any required site inspections. 
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Soil Gas Probe Installation / Construction

Permanent soil gas probes will be installed in locations as proposed in Figure 3.  Soil gas probe 
installation using direct push methods does not allow for continuous collection of soil core 
samples, since only probe rods and not sample tubes are used to drive the soil gas implants into the 
subsurface. Moreover, soil contamination at the site is well-characterized by AEI’s previous 
subsurface investigations.  Collection of additional soil samples is unnecessary and not included in 
this scope of work.  Installation procedures for the soil gas probe implants are as follows:   
  
Probe rods are first driven to the desired depth using a point holder and an implant anchor/drive 
point.  A pre-cut length of ¼-inch O.D. tubing (at least 48-inches longer than the probe depth) 
transported in a sealed zipper locking bag is attached to the implant.  The open end of the tubing is 
plugged.  The implant and tubing are lowered down the inside of the probe rod until implant hits 
the anchor/drive point.  The tubing is then rotated counterclockwise to engage the threads.   
 
Approximately 150 mL of #2/12 coarse sand, such as a Monterey sand, is then poured down the 
inside diameter of the probe rods around the outside of the tubing.  Probes rods are retracted 10 to 
24 inches and a bentonite seal mixture is emplaced.  At least one foot of dry granular bentonite is 
emplaced on top of each sand pack to prevent infiltration of the grout mixture.  The probe rods are 
pulled out and the hole is grouted with a mixture of cement/sand or bentonite/sand.   
 
The tubing will be marked at the surface to identify the probe location and depth.  A gas-tight 
Swagelok® valve will be used to cap the sampling tube.  An 8 to 12-inch diameter well box will be 
installed so that the probes are properly secured and completed to prevent infiltration of water into 
the subsurface and to prevent possible damage. 

Leak Test 

All soil gas probes will be leak tested following procedures outlined in the ASGI.  A leak test dome 
will be placed over the sampling probe at the surface.  A rag moistened with isopropyl alcohol or 
shaving cream will be place under the dome as a leak test tracer substance.  These tracer 
compounds are not present in gasoline.  If a tracer compound is detected in the sample, the cause 
will be evaluated and corrected and the soil gas probe will be retested before subsequent sampling.  
Leaking should not be of great concern since permanent soil gas probes installed properly have 
little potential for leakage unlike temporary soil gas sampling systems.  Appropriate methods will 
be used to analyze for isopropyl alcohol tracer gas with a detection limit of ≤10 micrograms per 
liter of air (ug/L).   

Soil Gas Sampling Procedures 

Soil gas samples will not be collected from newly installed probes for at least 30 minutes.  After 
the probe is adequately purged, samples will be collected into laboratory-evacuated Summa™ 
canisters pending transportation to the laboratory.  A pressure gauge and flow regulator will be 
place inline between the soil gas probe and Summa™ canister to ensure that it is filled at the 
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recommended 100 to 200 milliliters per minute (mL/min) flow rate.  Sample collected into 
Summa™ canisters must be analyzed within 72 hours of collection.   
 
Soil gas sampling may be delayed by up to five days if measurable precipitation (defined in the 
ASGI as ½-inch or greater) or onsite watering has occurred in the previous week.  If no flow to 
low flow conditions are caused by saturated soils, soil gas sampling will stop and have to be 
rescheduled.   

Purge Volume, Flushing, and Decontamination Procedures 

Three volumes of air will be purged from the sample tubing before collecting a soil gas sample.  
This ensures that a sufficient volume of ambient air is removed from the sampling point and that 
samples collected are representative of subsurface conditions.  The purge volume will be 
calculated by summing the volume of the sample tubing and annular space around the probe tip.   

Analytical Methodology / Sample Analyses 

Soil gas samples collected in Summa™ canister shall not be chilled or shipped by air in order to 
avoid drastic changes in ambient pressure.  Soil gas samples will be delivered (by ground) under 
proper chain of custody protocol to Air Toxics Ltd. of Folsom, California (Department of Health 
Services Certification #02110CA).  Air Toxics Ltd. is certified and experienced in soil gas sample 
analytical methods.  Samples will be analyzed for TPH-g by EPA Method TO-3 and for volatile 
organic compounds (VOCs), including BTEX & MTBE by EPA Method TO-15 along with the 
leak detection compounds, with appropriate detection limits.    Laboratory procedures will include 
appropriate quality assurance / quality control analyses, including method blanks and use of 
surrogates during sample analyses.  Analytical equipment calibration should be in accordance with 
the most current ASGI.     

Equipment Decontamination 

Probe rods, drive points, and other subsurface probing tools used to install the soil gas implants 
will be decontaminated between installations with a triple rinse system.  The triple rinse system 
will consist of cleansing the sample tools with Liquinox® or similar detergent, followed by 
rinsing with tap water, and a final rinsing with distilled water. 

Waste Storage 

Investigation derived wastes (IDWs), such as soil cuttings and rinse water, will be containerized in 
sealed DOT-approved 55-gallon drums, labeled appropriately, and secured in a location onsite 
pending results of sample analyses for characterization and proper disposal.  IDWs will be handled 
and disposed in accordance with federal, state, and local requirements. 
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SOIL GAS SAMPLING AND MONITORING SCHEDULE 

The soil vapor probes will be monitored on a quarterly basis in conjunction with quarterly 
groundwater monitoring.  Soil gas sampling will be performed by one of AEI’s professional staff 
members, while groundwater sampling will be performed by AEI’s senior technician.  
 
The DPE system will be shut down for a period of at least 24 hours prior to sampling to allow 
subsurface conditions to equilibrate and to ensure that negative pressure in the subsurface does 
not biased the soil gas sampling results.     
 
If installed in the appropriate locations, soil gas probes may serve a useful dual purpose to 
monitor signs of biodegradation and remedial progress.  In-situ respiration data, such as soil gas 
oxygen and carbon dioxide concentrations can be collected with minimal effort on a quarterly 
basis in conjunction with soil gas sampling.  This information can be used in conjunction with 
concentrations of VOCs in the soil gas overtime to evaluate how much biological activity or 
aerobic biodegradation is occurring and its overall impact on remediation.  

REPORTING 

AEI will prepare and issue a final report following receipt of all necessary analytical results.  The 
soil gas investigation report will include the following: figures to include at minimum a site 
location map, scaled site plan with soil gas probe locations, soil gas iso-concentration maps for 
contaminants of concern, and as-built soil gas probe construction details, data summary tables, 
boring logs, and copies of field notes and laboratory analytical reports.   
 
A written discussion of the soil gas sampling procedures, analytical methods, summary of findings, 
conclusions, and recommendations will be included.  Any deviations from this work plan and data 
inconsistencies will be discussed.  AEI will compare the results with San Francisco Bay Area 
Regional Water Quality Control Board’s Environmental Screening Levels (ESLs) for shallow soil 
gas screening for evaluation of potential indoor-air impacts to determine whether or not further 
evaluation or additional soil gas sampling locations are necessary.  Quarterly soil gas sampling 
results will be reported with regular quarterly groundwater monitoring reports. The project will be 
overseen and the report(s) will be signed by an AEI California registered professional geologist or 
engineer in accordance with the Business and Professional Code, Chapters 7 and 12.5, and the 
California Code of Regulations, Title 16, Chapters 5 and 29.   
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SITE HEALTH AND SAFETY  

Prior to commencing field activities, a site safety meeting will be held at a designated command 
post near, but not in, the working area.  Emergency procedures will be outlined at this meeting, 
including an explanation of physical hazards associated with direct-push and drilling work and 
the hazards of known or suspected contaminants of concern.  The route to be nearest hospital 
will be identified and a map with directions will be included in the health and safety plan 
(HASP).  All site personnel will be in Level D personal protection equipment, which is the 
anticipated maximum level of protection needed.  A working area will be established with 
barricades, orange traffic cones, and/or yellow caution tape to delineate the exclusion zone 
where a work uniform, hard hats, and steel-toed shoes must be worn, and where unauthorized 
personnel will not be allowed.  A site-specific HASP conforming to Part 1910.120 (i) (2) of 29 
CFR will be on site at all times during the project. All personnel performing work in the field 
will be required to have complete a 40-hour HAZWOPER training session in accordance with 29 
CFR 1910.120.   

REFERENCES 

1. Advisory – Active Soil Gas Investigations, California Department of Toxic Substances 
Control: Glendale, CA and Los Angeles Regional Water Quality Control Board: Los 
Angeles, CA January 28, 2003.  

2. Evaluating Leaks in a Soil Gas Sample Train, Air Toxics Ltd., Folsom, CA 2006. 

3. Guidance for the Evaluation and Mitigation of Subsurface Vapor Intrusion to Indoor Air, 
California Department of Toxic Substances Control: Glendale, CA and California 
Environmental Protection Agency, Sacramento, CA December 15, 2004, rev. February 7, 
2005. 

4. Soil Implants Operation, Geoprobe Systems®, Salina, KA 2005.  

5. Subject: Fuel Leak Case No. RO0000202, Vic’s Automotive, 245 8th Street, Oakland, CA, 
Alameda County Environmental Health, Alameda, CA March 20, 2006. 

6. Subsurface Vapor Sampling Using a Geoprobe and Summa Canisters (GPP Guidelines) 
DRAFT, San Mateo County Environmental Health Services Agency, Redwood City, CA 
June 2004.   
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TABLES 



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



Table 2:  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
2/9/2006 0.02 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
2/9/2006 Sheen 120,000 10,000 18,000 16,000 2,200 13,000

MW-3 6/29/2001 0.00 550 <5.0 <0.5 3.1 3.2 1.2
10/10/2001 0.00 470 <5.0 0.77 5.3 3.3 5.9

1/9/2002 0.00 1,000 <5.0 0.90 7.6 7.8 25
4/24/2002 0.00 1,500 <5.0 0.64 7.2 12 14
7/24/2002 0.00 1,200 <5.0 10 17.0 11 25
11/5/2002 0.00 1,800 <25 33 43.0 18 31
2/4/2003 0.00 450 <5.0 <0.5 5.0 <0.5 0.77
5/2/2003 0.00 340 <5.0 7.3 10.0 2.5 7.3
8/4/2003 0.00 170 <5.0 5.8 5.9 1.5 4.9

11/3/2003 0.00 54 <5.0 <0.5 <0.5 <0.5 <0.5
2/9/2004 0.00 190 <5.0 <0.5 3.6 <0.5 <0.5

5/10/2004 0.00 280 <5.0 <0.5 3.4 <0.5 <0.5
8/9/2004 0.00 290 <5.0 <0.5 3.8 <0.5 <0.5

11/9/2004 0.00 220 <5.0 <0.5 4.0 <0.5 <0.5
2/3/2005 0.00 160 <5.0 13 30 3.0 21
5/9/2005 0.00 200 <5.0 <0.5 3.9 <0.5 <0.5
8/5/2005 0.00 <50 <5.0 <0.5 <0.5 <0.5 <0.5

11/9/2005 0.00 130 <5.0 <0.5 2.3 <0.5 <0.5
2/9/2006 0.00 270 <5.0 <0.5 5.6 <0.5 <0.5

EPA Method 8021B



Table 2:  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 0.00 <50 <5.0 <0.5 <0.5 <0.5 <0.5
10/10/2001 0.00 <50 <5.0 <0.5 <0.5 <0.5 <0.5

1/9/2002 0.00 <50 <5.0 <0.5 <0.5 <0.5 <0.5
4/24/2002 0.00 <50 <5.0 <0.5 <0.5 <0.5 <0.5
7/24/2002 0.00 <50 <5.0 <0.5 <0.5 <0.5 <0.5
11/5/2002 0.00 <50 <5.0 <0.5 <0.5 <0.5 <0.5
2/4/2003 0.00 <50 <5.0 <0.5 <0.5 <0.5 <0.5
5/2/2003 0.00 500 10 68 71 18 65
8/4/2003 0.00 270 <5.0 30 29 9.2 32

11/3/2003 0.00 <50 <5.0 <0.5 <0.5 <0.5 <0.5
2/9/2004 0.00 <50 <5.0 <0.5 <0.5 <0.5 <0.5

5/10/2004 0.00 <50 <5.0 <0.5 <0.5 <0.5 <0.5
8/9/2004 0.00 130 <5.0 14 13 5.3 17

11/9/2004 0.00 <50 <5.0 <0.5 <0.5 <0.5 <0.5
2/3/2005 0.00 370 <5.0 <0.5 4.1 <0.5 0.64
5/9/2005 0.00 840 <5.0 50 180 21 110

7/27/2005 0.00 <50 <5.0 <0.5 <0.5 <0.5 <0.5
8/5/2005 0.00 310 <5.0 7.5 57 10 53

11/9/2005 0.00 290 <5.0 12 61 8.8 49
2/9/2006 0.00 250 <5.0 9.9 42 7.5 45

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
2/9/2006 0.0 110,000 <500 10,000 22,000 2,400 13,000

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
2/9/2006 0.71 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
2/9/2006 0.07 ns/fp ns/fp ns/fp ns/fp ns/fp ns/fp

MW-10 2/3/2005 0.00 36,000 <500 4,700 7,200 660 3,400
5/9/2005 0.00 88,000 <1,500 6,900 20,000 2,300 9,900
8/5/2005 0.00 88,000 <1,100 10,000 21,000 1,900 9,800

11/9/2005 0.00 63,000 <1,100 5,400 13,000 1,900 7,900
2/9/2006 0.00 100,000 <500 6,600 19,000 2,900 13,000

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
2/9/2006 Sheen 210,000 10,000 33,000 39,000 3,800 20,000

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
2/9/2006 Sheen 170,000 34,000 40,000 23,000 3,500 15,000

μg/L = micrograms per liter (ppb) ns/fp = not sampled / free product
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 Analytical and Chain of Custody Documentation for detailed analytical reports including dilution factors
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APPENDIX B  
 

TYPICAL SOIL GAS PROBE CONSTRUCTION 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







APPENDIX C 
 

GEOPROBE SYSTEMS® 

SOIL GAS IMPLANTS OPERATION 
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