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September 28, 2007 

Mr. Jerry Wickham 
Local Oversight Program 
Environmental Health Services – Environmental Protection 
Alameda County Health Care Services Agency 
1131 Harbor Bay Parkway 
Alameda, California 94502-6577 

Subject: Workplan for Soil Vapor Extraction System Installation and Operation 
Oakland Auto Works – 240 W. MacArthur Blvd., Oakland, CA 
Alameda County Environmental Health Fuel Leak Case No. R00000142 

Dear Mr. Wickham: 

INTRODUCTION AND BACKGROUND 

On behalf of the property owners (Mr. Glen Poy-Wing and his wife Elizabeth Poy-Wing), Stellar 
Environmental Solutions, Inc. (SES) is submitting to the Alameda County Environmental Health 
Department (ACEH) this workplan for the installation of a soil vapor extraction (SVE) system as 
a remedial remedy to capture subsurface hydrocarbons at the referenced site.  This workplan is 
being submitted in response to the ACEH letter dated August 24, 2007.  The location of the site 
is shown on Figure 1 in Attachment A. 

Previous environmental remediation and investigations associated with former fuel underground 
storage tanks (USTs) and a waste oil UST have been conducted at the site since 1991.  All 
known USTs have been removed, and there are currently eight site groundwater monitoring 
wells.  In 2002, the current property owners purchased the property and become solely 
responsible for the remaining site environmental issues.  Our August 1, 2007 Corrective Action 
Assessment Report and subsequent quarterly groundwater monitoring progress reports fully 
discuss the site history and environmental characteristics, as detailed below.  Attachment B of 
this document contains figures that show historical sampling locations, analytical results, utility 
lines, and geologic cross-sections.   

The following key activities and findings were considered in preparing this workplan: 

dehloptoxic
DEH LOP



Mr. Jerry Wickham 
September 28, 2007 
Page 2 
 
 
 

Stellar Environmental Solutions, Inc. 
N:\AUTOWORKS (2003-43)\Regulatory Workplans and Permits\SVE-WP-Sept 28-2007.doc 

 Waste oil UST removals in 1991 and 1996 resulted in no significant residual soil or 
groundwater contamination. 

 Three 10,000-gallon gasoline USTs removed prior to 1991 left residual soil and 
groundwater contamination at concentrations exceeding screening level criteria. 

 Site contaminants include gasoline- and diesel-range petroleum hydrocarbons; benzene, 
toluene, ethylbenzene, and xylenes (BTEX); methyl tertiary-butyl ether; fuel oxygenates 
(groundwater only); and the lead scavenger EDC (groundwater only). 

 There is a substantial mass of residual soil contamination in the former source area, 
which will very likely be a long-term source of groundwater contamination if left 
unabated. 

 Historical (since 1997) site groundwater flow direction has been northwest to N80W with 
a relatively flat hydraulic gradient.  Shallowest recorded groundwater depth (equilibrated 
in wells) is 12.5 feet, and first groundwater is encountered in exploratory boreholes at 
depths of approximately 15 feet, suggesting semi-confining conditions.  Shallowest 
groundwater occurs in a lithologically distinct sand and gravel zone between 
approximately 15 and 18 feet deep, overlain by typical clay, silt, and sand sediments.  A 
capillary fringe (zone of fluctuating groundwater) of several feet is suggested by seasonal 
water level elevations and the distribution of soil contamination.  The attached figures 
show geologic cross-sections of the site and immediate vicinity. 

 Groundwater contamination extends offsite to the west and north. 

 There are no documented sensitive receptors (i.e., water wells) that could be impacted by 
site-sourced contamination.  Sanitary sewer lines beneath Howe Street and 
W. MacArthur Boulevard are located at a depth that could be coincident with 
groundwater contamination.  There are insufficient data regarding whether these utilities 
could be acting as preferential pathways for contaminant migration; however, lithologic 
boundaries observed along the perimeter of the property suggest narrow channeling and 
very tight lithologic controls on contaminant migration off the property and likely 
minimal contaminant input into these preferential pathways.  Drilling refusal was 
encountered in two attempts to drill through the medium strip of W. MacArthur 
Boulevard.  

 August 2007 borehole groundwater data on contaminant distribution roughly correlated 
with recent quarterly groundwater monitoring well contaminant data.  This suggests that 
the existing groundwater monitoring well network is adequate for evaluating local 
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groundwater flow direction and future changes in contaminant magnitude and 
distribution. 

 Groundwater contamination is constrained to an approximately 3- to 8-foot-thick zone 
that may vary seasonally.  An underlying laterally extensive clay unit has a documented 
thickness of 6 to 7 feet, and appears to be a competent barrier to downward contaminant 
migration.  This clay unit underlies the saturated zone and displays neither contamination 
nor evidence of free water, indicating that it defines the base of soil and groundwater 
contamination.   

 Soil and groundwater contamination appears to be laterally heterogeneous on the subject 
property due to localized lithologic and groundwater hydrologic controls. 

 No soil contamination was ever detected in the non-water-bearing clay zone 
(approximately 21.5 to 32 feet below grade) beneath the upper water-bearing zone. 

 Site investigations showed petroleum contamination to be limited to depths of 
approximately 13 to 20 feet, and no contamination above Regional Water Quality Control 
Board Environmental Screening Levels was ever detected in the lower clay unit that 
underlies the upper saturated zone. 

 Soil-gas contaminants detected during the May 2007 investigation include gasoline and 
BTEX, and these were associated with high soil contaminant concentrations at samples 
depths of 18 and 14 feet. 

 There is an estimated 500 to 800 pounds of residual petroleum hydrocarbon contaminant 
mass that is conservatively estimated to be 75 percent recoverable utilizing SVE.  This is 
estimated based on extrapolations between vadose zone soil sampling points with 
contaminated soil volume of up to 6,400 cubic feet having an average total petroleum 
hydrocarbons as gasoline (TPHg) concentration of 1,500 milligrams per kilogram. 

 Favorable results from soil-gas sampling and the SVE pilot test indicate SVE to be the 
most appropriate interim remedial cleanup strategy for this site. 

 A total of 35 groundwater monitoring events have been conducted at the site. 

 The existing groundwater monitoring well network has been determined to be adequate 
for evaluating local groundwater flow direction and future changes in contaminant 
magnitude and distribution that may be affected by installation of the SVE system. 

 Electronic data uploads for this investigation have been made to the State of California’s 
GeoTracker database and Alameda County Health’s ftp system. 
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TECHNICAL OBJECTIVES 
AND PROPOSED SCOPE OF WORK 

The objective of the proposed work is to satisfy ACEH’s requirements as stipulated in its August 
24, 2007 letter.  As requested by ACEH, this workplan presents specific technical specifications 
for the design, installation, operation, and monitoring of a site SVE system.  In addition, ACEH 
has requested a discussion of estimated mass removal rates, and regulatory, permitting, and 
community acceptance issues.  SES has determined that the existing network of groundwater 
monitoring wells is suitable for monitoring contaminant magnitude and distribution that may be 
affected by installation of the SVE system, and that the installation of additional groundwater 
monitoring wells is therefore not needed. 

The proposed scope of work is divided into the following work tasks:  1) preparation and 
permitting for the SVE system;  2) installation of vapor extraction wells (VEWs) and vapor 
monitoring points (VMPs); 3) SVE system installation; 4) SVE system start-up, monitoring, 
operation, and maintenance; and 5) technical reporting. 

Attachment A contains the design schematics of the VEWs, VMPs, and SVE system. 

Task 1:  SVE System Installation Preparation and Permitting 

The SVE system installation will require planning, permitting, and community considerations, as 
described below. 

Planning and Permitting Tasks 

 Update the existing site-specific Health and Safety Plan to incorporate the SVE system 
installation elements. 

 Obtain requisite permits for the installation of two permanent VEWs and three VMPs 
from the Alameda County Public Works Department (ACPW).  

 Contact Underground Service Alert to mark underground utilities in the areas of VEW 
and VMP installations. 

 Inform the ACPW of the investigation schedule and arrange all necessary grout and well 
installation inspections. 

 Prior to the installation and commencement of the SVE system, obtain the required 
permits for emission discharge treatment from the Bay Area Air Quality Management 
District (BAAQMD).  This will include:  Application for Authority to Construct/Permit 
to Operate (Form 101B); General Air Pollution Source Permit (Form G); and Abatement 
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Device Permit (Form A).  Monitoring and reporting to BAAQMD will be conducted 
periodically as required.  Attachment A contains copies of the BAAQMD permits. 

Community Acceptance Issues 

 The SVE system will most likely be installed inside the onsite building, in which case 
issues of community acceptance (e.g., noise and security) will be averted.  However, 
noise reduction measures such as vibration mats, sound curtains, and an exhaust muffler 
will be used whether the installation in located inside or outside the facility.  If necessary, 
a permit will be obtained from the City of Oakland to operate the SVE system outdoors in 
the facility parking area (in which case the unit noise level may not exceed 80 decibels 
and noise reduction mitigation measures will be implemented). 

 The SVE system will not be located within 1,000 feet of a school; thus, the BAAQMD 
will not require that a Health Risk Screening Analysis be performed. 

Task 2:  VEW and VMP Installation 

The SVE system will require two VEWs with aboveground piping connecting the wells to the 
vacuum pump/blower and three VMPs.  The VMPs and VEWs will be installed utilizing a 
GeoProbe® (or equivalent) direct-push rig.   

The proposed locations of the SVE system pump/blower apparatus and the VEWs and VMPs are 
shown on the Site Plan (Figure 2 in Attachment A). 

Vapor Extraction Well Installation  

Two VEWs will be installed—one centrally located near the former USTs, and one 
approximately 25 feet downgradient in the area showing the highest observed TPHg and benzene 
concentrations in soil-gas as determined during the 2007 investigation.  The VEW will be 
installed utilizing a limited access GeoProbe (or equivalent) direct-push rig.  The VEW will be 
installed in the vadose zone to a terminal depth of 16 feet below ground surface (bgs).  The well 
will be constructed with 2-inch-diameter schedule 40 PVC casing, and screened from 11 to 16 
feet (0.020-inch slot size).  Annular filter pack #8/16 sand will be emplaced across the screen and 
½ foot above the screen from 10.5 to 16.5 feet bgs.  Above the filter pack sand will be a 3-foot 
annular seal consisting of hydrated bentonite.  Above that, the annulus will be grouted to the 
surface.  The sanitary seal is designed to inhibit any “short-circuiting” of the air from above.  
The well will be surface completed with a flush mount metal well box and concrete collar.  
(Please note that the VEWs will be located in the vadose zone and not necessarily constructed 
with a sanitary seal in compliance with the California Groundwater Well Standards.  Care will 



Mr. Jerry Wickham 
September 28, 2007 
Page 6 
 
 
 

Stellar Environmental Solutions, Inc. 
N:\AUTOWORKS (2003-43)\Regulatory Workplans and Permits\SVE-WP-Sept 28-2007.doc 

be taken during installation of the surface completion to ensure that surface water cannot 
infiltrate the VEWs.)  Fittings consisting of a flow control valve and a sampling port will be 
connected to the top of the VEW casing and will connect to blower system piping.   

The slotted depth interval for the two proposed VEWs is based on bore log lithology, recorded 
contamination, and depth of groundwater.  The 10-year average for the depth of groundwater is 
approximately 16 feet, the base well depth.  Thus, based on the critical considerations, the 11- to 
16-foot-depth interval will yield maximum contaminant mass transfer.   

The construction summary of the VEWs is shown on Figure 3 in Attachment A.  

Vapor Monitoring Point Installation  

Three VMPs will be installed at distances ranging from approximately 15 to 30 feet from the 
location of the VEWs.  The VMPs will be installed utilizing a limited access GeoProbe (or 
equivalent) direct-push rig.  The VMPs will be installed in the vadose zone to terminal depths of 
14 feet bgs.  The VMPs will be constructed with 1-inch-diameter schedule 40 PVC casing, and 
screened from 12 to 14 feet (0.020-inch slot size).  Annular filter pack #8/16 sand will be 
emplaced across the screen and ½ foot above the screen from 11.5 to 14.5 feet bgs.  Above the 
filter pack sand will be a 3-foot annular seal consisting of hydrated bentonite.  The well will be 
surface completed with a metal well box and concrete collar.  (Please note that the VMPs will be 
located in the vadose zone and not necessarily constructed with a sanitary seal in compliance 
with the California Groundwater Well Standards.  Care will be taken during installation of the 
surface completion to ensure that surface water cannot infiltrate the VMP.)  A sampling port 
consisting of a stop-cock valve will be connected to the top of each VMP casing.  The valve will 
be utilized for purging and sampling of the VMPs.  

Figure 4 in Attachment A presents the proposed VMP locations. 

Task 3:  Vapor Extraction System Installation 

The VEWs will consist of 2-inch-diameter PVC with screen intervals extending from 11 to 16 
feet bgs.  The bottom of the screen interval is set to coincide with the top of the site historical 
average water level to ensure maximum operating efficiency throughout the year.  The radius of 
influence was determined during the August 2007 pilot test to extend up to 40 feet, so it is 
expected that the SVE system will easily capture contaminant mass above the saturated zone at 
deeper levels below 16 feet bgs (20 feet bgs is the deepest detected soil contamination; most was 
found between 13 and 18 feet bgs).   
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The SVE system design, layout, and technical specifications are shown on Figure 5 in 
Attachment A.  

The SVE system technical specifications are based on the Onion® Enterprise Equipment basic 
SVE system, with the following standard features:  

 Steel base with forklift tubes (portability) 

 Cyclonic 80-gallon (nominal) carbon steel knockout tank with 6-inch cleanout site gauge, 
and drain valve 

 Inlet vacuum gauge and sample port 

 Inline filter 

 Vacuum relief valve  

 Belt-driven positive displacement blower pump 

 Premium combination chamber 

 Absorptive discharge silencer 

 Two in-line granular activated carbon (GAC) units 

The vacuum or pressure pump operates on the rotary Claw principle.  The rotary Claw principle 
is based on dry running, non-contacting rotors.  As the rotors rotate, a void is created on the inlet 
side of the pumping chamber, pulling air inward.  The trapped air is then pushed to the discharge 
side of the pumping chamber where it is first internally compressed and then discharged.  The 
standard Claw cannot be used to produce vacuum and pressure simultaneously.  With a Claw 
pump configured for vacuum operation, the inlet port is connected to the vacuum line, and the 
discharge port is open to atmospheric pressure (through a silencer).  A Claw pump configured for 
pressure operation has the inlet port connected to the pressure line, and the inlet port open to 
atmospheric pressure (through a silencer and filter).  Claw vacuum pumps have an ultimate 
pressure between 15 and 173 torr, depending on the model, and Claw pressure pumps have an 
ultimate pressure of 29.4 pounds per square inch gauge.  A small, fixed, gauged clearance is 
maintained between all of the moving parts in the pumping chambers.  Thus, there is no friction 
(no wear) in the pumping chamber, and therefore no lubricant is required in the pumping 
chamber.  The wearing parts of the Claw are well isolated from the heat and contaminates 
usually found in a pumping chamber.  The wearing parts of the Claw primarily consist of 
bearings and gears, which are thermally separated from the pumping chamber by a double 
endplate design with an atmospheric air space. 
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The SVE system blower will be attached to two 400-pound GAC units by 2-inch PVC temporary 
piping.  As the system is operating in a space without pedestrians, and the remedy will most 
likely be temporary in scope (possibly less than 2 years), there is no need to install the piping in 
more permanent belowground trenches.  

Contaminated Mass Removal 

The two 400-pound GAC units (size of a 55-gallon drum) are connected in series and used to 
adsorb the vapors coming out of the vapor extraction unit.  A sampling port will be installed 
between the two units to check for breakthrough in the first 400-pound carbon unit.  
Approximately 5 pounds of activated carbon is needed to adsorb 1 pound of volatile petroleum 
hydrocarbons.  Thus, the first in-line unit is theoretically good to adsorb 80 pounds of volatile 
organic compounds (VOCs) pulled from the subsurface soil.  

Soil-gas sample will be collected in Summa canisters at a minimum frequency of once per month 
from each of the VEW sampling ports, and will be submitted to a laboratory certified by the 
State of California Environmental Laboratory Accreditation Program (ELAP) for quantification 
of total petroleum hydrocarbons as diesel (TPHd), TPHg, and BTEX VOCs by U.S. 
Environmental Protection Agency (EPA) Method 8015/8020.  These samples will be used to 
determine contaminant mass removal rate. 

Task 4:  SVE System Start-Up, Monitoring, Operation, and Maintenance 

Monitoring and soil-gas sampling will require utilization of the following equipment: 

 Photoionization detector (PID) (Photovac or mini-RAE) calibrated to 100 parts per 
million by volume (ppmv) isobutylene to be used for the measurement of total VOCs.  
The PID will be calibrated each day to ensure accurate measurements. 

 Anemometer (model TSI 8345) for the measurement of air flow. 

 Digital manometer (Dwyer Series 475 Mark III) for the measurement of vacuum pressure 
at VMPs to determine approximate SVE system radius of influence. 

 Tedlar bags for the collection of air samples from VEWs and VMPs.  Bags will be 
dedicated to each sampling location and reused (purged between sample collections) until 
determined to require replacement. 

 Battery-operated laboratory grade air purge pump. 

 Temperature gauges (on VEW outlet and GAC inlet). 
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 Air sampling vacuum chamber (SKC brand or equivalent) for the collection of air 
samples in Tedlar bags utilizing the vacuum chamber. 

 Tygon tubing and assorted swagelock fittings for the collection of Tedlar bag air samples. 

SVE System Start-Up Test 

An SVE system start-up test up to 1 week long will be performed to “fine tune” and maximize 
efficiency of the SVE system.  During the test, vacuum will be applied to the VEWs.  The 
vacuum response will be measured in the VMPs, and contaminant concentrations in the VEWs 
will be monitored utilizing a PID.  The start-up test will determine the radius of influence of 
vacuum and appropriate flow rate settings to maximize contaminant extraction.   

In accordance with BAAQMD requirements, monitoring and sampling will be conducted on a 
daily basis for the first week of operation.  After a short period (usually 4 days), the BAAQMD 
will calculate the GAC breakthrough rate (based on contaminant concentration, GAC adsorption, 
and flow rate) and then determine the required monitoring schedule for the remainder of the 
operation.  The BAAQMD will require a minimum of monthly “influent” and “effluent” 
monitoring. 

The following samples and measurements will be collected during system start-up: 

 Soil-gas will be collected in Tedlar bags and measured in ppmv utilizing a field PID 
every hour the first day and once a day for 1 week from both of the VEW outlet sampling 
ports.  Soil-gas measurements collected in the field will be plotted against elapsed time to 
track changes in contaminant concentration as vacuum adjustments made during start-up. 

 Vacuum response (inches-water) will be measured in each of the three VMPs every hour 
for the first 8 hours, and then every 2 hours the following day. 

 Air flow will be measured in cubic feet per minute (cfm) using a magnehelic gauge at the 
VEW sampling port. 

 Pressure and vacuum readings will be recorded at the GAC inlet, mid-point between the 
two GAC units, and the final GAC outlet. 

 Adjustments or change in vacuum pressure will be recorded. 

SVE System Operation, Maintenance, and Sampling 

Operation and maintenance of the system will be conducted on a basis to be determined by the 
BAAQMD requirements (weekly or monthly, etc.), and will consist of the following tasks:  
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 Upon arrival to the site, the technician will inspect the SVE system to ensure proper 
operation.  An initial inspection for leaks will also be conducted at this time.  The blower 
inlet vacuum and outlet pressure will be recorded and the quantity of water in the 
moisture knock-out drum will be quantified. 

 The technician will measure the airflow rate in cfm and temperature at the VEW 
sampling ports located in piping extending from the VEW and after the blower before the 
first GAC unit. 

 The PID will be calibrated using a two-point calibration.  Following calibration, a Tedlar 
bag air sample will be collected from each of the VEW sampling ports utilizing the air 
sampling vacuum chamber and pump.  The results will be compared with the previous 
screening results.   

 Following the collection of “influent,” a Tedlar bag air sample will be collected from the 
sampling port located between the two carbon vessels utilizing the air sampling vacuum 
chamber and pump.  The “midpoint” sample will be field screened with the PID to 
determine if breakthrough is occurring, thus necessitating a carbon change-out. 

 Following field screening of the “midpoint” sample, a Tedlar bag air sample will be 
collected from the “effluent” sampling port utilizing the air sampling vacuum chamber 
and pump.  Should the PID screening results indicate the breakthrough of VOCs, the 
system will be shut down until carbon change-out and/or troubleshooting determines the 
cause of breakthrough.   

 After the system monitoring and sampling are completed, the blower bleed valve will be 
opened to minimize extraction from the well.  Water in the moisture knock-out drum will 
be carefully transferred to a holding drum for disposal, along with purgewater from 
quarterly sampling; this water is anticipated to be impacted with VOCs.  Following 
completion of this procedure, the bleed valve will be closed, returning the system to 
optimum operational parameters. 

 To confirm that the system is operating properly, the anemometer will be used to measure 
the air flow at the VEW monitoring point and the GAC outlet.  Air flow may be adjusted 
by opening and closing the blower bleed valve with respect to the maximum allowable 
flow rate for the GAC units. 

 All field measurements, observations, notes, date and time of sample collection, etc. will 
be documented in a field book. 
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 Following field screening of air samples, an air sample will be collected in a Tedlar bag 
from the each VEW sampling port and the “Effluent” sampling port on a weekly basis for 
laboratory analysis.  The sample will be analyzed by an ELAP-certified laboratory. 

 A soil-gas sample will be collected in Summa canisters at a minimum frequency of once 
per month from each of the VEW sampling ports, and submitted to an ELAP-certified 
laboratory for quantification of TPHd, TPHg, and BTEX VOCs by EPA Method 
8015/8020. 

Disposal of Investigation-Derived Waste 

While collecting environmental samples from the site, the sampling team will generate different 
types of potentially contaminated investigation-derived waste that may include: 

 Purged groundwater 

 Moisture knock-out pot water from SVE system blower system 

 Disposable sampling equipment 

 Decontamination fluid 

Purged groundwater will be containerized onsite in labeled steel 55-gallon drums for future 
disposal, along with the groundwater that accumulates from quarterly sampling events.  Any 
decontamination fluids generated during sampling will also be placed in 55-gallon drums with 
the purged groundwater.  One composite sample per four drums of soil and/or groundwater will 
be collected for waste characterization.  Following characterization and acceptance to a licensed 
facility, the investigation-derived waste will be disposed of offsite at a licensed facility in 
accordance with local, State, and federal requirements.  Used personal protection and disposable 
equipment will be double-bagged and placed in a municipal refuse dumpster.   

Task 5:  Technical Reporting 

SES will complete a system installation documentation report, followed by quarterly data 
reports, as described below:  

 The exact timeline for installation and start-up of the remedial system is currently not 
known; however, the goal is to begin in fall 2007.  Once the system is installed and 
started up, SES will submit a comprehensive technical documentation report to ACEH 
within several weeks after the field and/or analytical activities are completed.  The 
documentation report will summarize the results of the SVE system start-up, and will 
include:  descriptions of the procedures, results, and conclusions of the field 
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investigation; figures showing the sampling locations, the SVE extraction well, the VMPs 
and groundwater monitoring wells; tabulated laboratory analyses; geologic logs; well 
completion reports exhibiting subsurface conditions; copies of the certified laboratory 
reports; and limitations.  The project will be overseen by, and all technical reports will be 
signed by, a California Professional Geologist. 

 SVE system operation and maintenance reporting will be incorporated into the site 
quarterly groundwater monitoring events and summarized in an annual report.  SVE 
system reporting will focus on evaluating local groundwater flow direction and changes 
and projections of future changes in contaminant magnitude and distribution that may be 
affected by installation of the SVE system.   

 Additional corrective action designed specifically to address groundwater contamination 
would be recommended as indicated by the SVE system operation data and continued 
groundwater monitoring.  SES has determined that the existing network of groundwater 
monitoring wells will be suitable for monitoring contaminant magnitude and distribution 
that may be affected by installation of the SVE system, and that the installation of 
additional groundwater monitoring wells is therefore not needed. 

 Following VEW and VMP installations, SES will prepare and submit the required Well 
Completion Reports to the California Department of Water Resources in accordance with 
State regulations.  Copies of the Well Completion Reports will also be submitted to the 
ACEH. 

 Following the first month of SVE system operation, SES will prepare a SVE system 
Operating System Report documenting the first month’s operation and monitoring.  This 
report will be submitted to the BAAQMD as required under the operation and emissions 
permits for the SVE system.  All SVE system records will be maintained by SES for a 
period of no less than 2 years from completion of SVE system operation and available for 
BAAQMD inspection. 

 As required, site data will be uploaded to the California GeoTracker system and ACEH 
ftp system. 
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TEAM QUALIFICATIONS 

Stellar Environmental Solutions, Inc. has completed dozens of similar projects, including several 
under the jurisdiction of ACEH.  Our team will consist of: 

 Stellar Environmental Solutions, Inc. (owners’ consultant responsible for overall project 
coordination, geologic evaluation, sampling, data evaluation, SVE system design, 
installation and operation, and report certification by a California Professional Geologist). 

 A driller with a current C-57 license (for installation of VEWs and VMPs). 

 Analytical laboratory with a current California ELAP certification. 

We trust that this submittal meets your agency’s needs.  We request that ACEH provide to SES 
and the property owners written approval of this workplan.  Please contact the undersigned 
directly if you have any questions. 

Sincerely, 

 
Henry Pietropaoli, P.G., R.E.A. 
Project Manager 

 
Richard S. Makdisi, P.G., R.E.A. 
Principal 

Attachments: 

Attachment A – Site Figures, Design Schematics, Permits 
Attachment B – Historical Figures, Groundwater Data, Analytical Results, Geologic Cross-Sections 
 

cc:  Mr. Glen Poy-Wing (Property Owner) 

Henry
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ATTACHMENT A 

Site Location and Plan Figures 

Design Schematics for VEWs, VMPs & SVE System 

BAAQMD Permits 



Figure 1

By: MJC APRIL 2007240 W. MacArthur Blvd.
Oakland, CA

SITE LOCATION ON U.S.G.S. TOPOGRAPHIC MAP
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Figure 2
By: MJC SEPTEMBER 2007240 W. MacArthur Blvd.

Oakland, CA
 PROPOSED SVE SYSTEM, VMP AND VEW PLAN
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ATTACHMENT B 

Historical Figures 

Groundwater Data 

Analytical Results 

Geologic Cross-Sections 



1 Aug-97 16.83 62.32
2 Dec-97 NA NA
3 Mar-98 13.58 65.57
4 Jul-98 15.55 63.60
5 Oct-98 15.70 63.45
6 Jan-99 15.21 63.94
7 Jun-00 15.41 63.74
8 Dec-00 NA NA
9 Feb-01 NA NA

MW-1 10 May-01 15.57 63.58
11 Jul-01 16.42 62.73
12 Oct-01 16.82 62.33
13 Dec-01 15.08 64.07
14 Mar-02 14.53 64.62
15 May-02 NA NA
16 Jul-02 16.39 62.76
17 Oct-02 17.03 62.12
18 Jan-03 14.91 64.24
19 Mar-03 15.26 63.89
20 Aug-03 16.24 62.91
21 Dec-03 16.90 62.25
22 Mar-04 14.33 64.82
23 Jun-04 16.28 62.87
24 Sep-04 17.03 62.12
25 Dec-04 16.38 62.77
26 Mar-05 14.30 64.85
27 Jun-05 15.53 63.82
28 Sep-05 16.42 62.73
29 Dec-05 15.67 63.48
30 Mar-06 12.75 66.40
31 Jun-06 14.60 64.55
32 Sep-06 16.52 62.63
33 Dec-06 15.89 63.26
34 Mar-07 15.50 63.65
35 Jun-07 20.90 58.25
36 Sep-07 23.30 55.85

Notes:
(a) Feet below well top of casing. (b) Relative to mean sea level.
NA = Data Not Available
Data prior to August 2003 are likely not valid as well elevations were not surveyed.

Water Level 
Depth (a)

Table D-1
Historical Water Levels in Monitoring Wells

240 W. MacArthur Boulevard, Oakland, Alameda, California

Water Level Elevation (b) Well I.D. Sampling 
Event No. Date Measured

Stellar Environmental Solutions, Inc.



1 Aug-97 16.32 62.13
2 Dec-97 NA NA
3 Mar-98 13.05 64.95
4 Jul-98 14.95 63.50
5 Oct-98 15.09 63.36
6 Jan-99 14.61 63.84
7 Jun-00 14.80 63.65
8 Dec-00 NA NA
9 Feb-01 NA NA

MW-2 10 May-01 14.98 63.47
11 Jul-01 15.86 62.59
12 Oct-01 16.69 61.76
13 Dec-01 13.49 64.96
14 Mar-02 13.07 65.38
15 May-02 NA NA
16 Jul-02 15.86 62.59
17 Oct-02 16.54 61.91
18 Jan-03 14.37 64.08
19 Mar-03 14.74 63.71
20 Aug-03 15.75 62.70
21 Dec-03 16.11 62.34
22 Mar-04 13.83 64.82
23 Jun-04 15.76 62.69
24 Sep-04 16.48 61.97
25 Dec-04 15.74 62.71
26 Mar-05 13.48 64.97
27 Jun-05 14.48 63.97
28 Sep-05 16.00 62.45
29 Dec-05 14.88 63.57
30 Mar-06 12.20 66.25
31 Jun-06 14.15 64.30
32 Sep-06 16.00 62.45
33 Dec-06 15.19 63.26
34 Mar-07 14.78 63.67
35 Jun-07 20.60 57.85
36 Sep-07 23.80 54.65 (dry)

Notes:
(a) Feet below well top of casing. (b) Relative to mean sea level.
NA = Data Not Available
Data prior to August 2003 are likely not valid as well elevations were not surveyed.

Table D-1 (continued)

 Well I.D. Sampling 
Event No. Date Measured Water Level 

Depth (a) Water Level Elevation (b)

Stellar Environmental Solutions, Inc.



1 Aug-97 15.36 62.22
2 Dec-97 NA NA
3 Mar-98 12.18 65.40
4 Jul-98 14.08 63.50
5 Oct-98 14.24 63.34
6 Jan-99 13.74 63.84

MW-3 7 Jun-00 13.94 63.64
8 Dec-00 NA NA
9 Feb-01 NA NA
10 May-01 14.08 63.50
11 Jul-01 14.99 62.59
12 Oct-01 16.26 61.32
13 Dec-01 13.62 63.96
14 Mar-02 13.19 64.39
15 May-02 NA NA
16 Jul-02 14.97 62.61
17 Oct. 2002 15.44 62.14
18 Jan-03 13.49 64.09
19 Mar-03 13.83 63.75
20 Aug-03 14.90 62.68
21 Dec-03 15.10 62.48
22 Mar-04 12.93 64.65
23 Jun-04 14.90 62.68
24 Sep-04 15.61 61.97
25 Dec-04 14.77 62.81
26 Mar-05 12.60 64.98
27 Jun-05 13.73 63.85
28 Sep-05 15.14 62.44
29 Dec-05 13.94 63.64
30 Mar-06 11.25 66.33
31 Jun-06 13.27 64.31
32 Sep-06 15.12 62.46
33 Dec-06 14.34 63.24
34 Mar-07 13.96 63.62
35 Jun-07 19.60 57.98
36 Sep-07 22.90 54.68

Notes:
(a) Feet below well top of casing. (b) Relative to mean sea level.
NA = Data Not Available
Data prior to August 2003 are likely not valid as well elevations were not surveyed.

Table D-1 (continued)

 Well I.D. Sampling 
Event No. Date Measured Water Level 

Depth (a) Water Level Elevation (b)

Stellar Environmental Solutions, Inc.



1 Aug-97 NA NA
2 Dec-97 NA NA
3 Mar-98 11.87 65.87
4 Jul-98 13.90 63.84
5 Oct-98 14.10 63.64
6 Jan-99 13.56 64.18
7 Jun-00 13.75 63.99
8 Dec-00 NA NA
9 Feb-01 NA NA

MW-4 10 May-01 13.65 64.09
11 Jul-01 14.87 62.87
12 Oct-01 15.78 61.96
13 Dec-01 13.54 64.20
14 Mar-02 13.02 64.72
15 May-02 NA NA
16 Jul-02 14.81 62.93
17 Oct-02 15.56 62.18
18 Jan-03 13.39 64.35
19 Mar-03 13.75 63.99
20 Aug-03 14.75 62.99
21 Dec-03 15.11 62.63
22 Mar-04 12.78 64.96
23 Jun-04 14.68 63.06
24 Sep-04 15.17 62.57
25 Dec-04 14.90 62.84
26 Mar-05 12.57 65.17
27 Jun-05 13.43 64.31
28 Sep-05 15.13 62.61
29 Dec-05 13.83 63.91
30 Mar-06 10.90 66.84
31 Jun-06 13.02 64.72
32 Sep-06 15.16 62.58
33 Dec-06 14.35 63.39
34 Mar-07 13.85 63.89
35 Jun-07 18.41 59.33
36 Sep-07 19.36 58.38

Notes:
(a) Feet below well top of casing. (b) Relative to mean sea level.
NA = Data Not Available
Data prior to August 2003 are likely not valid as well elevations were not surveyed.

Table D-1 (continued)

 Well I.D. Sampling 
Event No. Date Measured Water Level 

Depth (a) Water Level Elevation (b)

Stellar Environmental Solutions, Inc.



9 Feb-01 NA NA
10 May-01 15.65 63.71
11 Jul-01 16.50 62.86
12 Oct-01 17.46 61.90
13 Dec-01 15.28 64.08

MW-5 14 Mar-02 14.62 64.74
15 May-02 NA NA
16 Jul-02 16.46 62.90
17 Oct-02 17.18 62.18
18 Jan-03 14.99 64.37
19 Mar-03 15.33 64.03
20 Aug-03 16.34 63.02
21 Dec-03 16.90 62.46
22 Mar-04 14.44 64.92
23 Jun-04 16.43 62.93
24 Sep-04 17.07 62.29
25 Dec-04 16.59 62.77
26 Mar-05 14.08 65.28
27 Jun-05 15.33 64.03
28 Sep-05 16.61 62.75
29 Dec-05 15.81 63.55
30 Mar-06 12.75 66.61
31 Jun-06 14.65 64.71
32 Sep-06 16.66 62.70
33 Dec-06 16.10 63.26
34 Mar-07 15.22 64.14
35 Jun-07 19.29 60.07
36 Sep-07 NM dry

Notes:
(a) Feet below well top of casing. (b) Relative to mean sea level.
NA = Data Not Available NM = Not Measurable
Data prior to August 2003 are likely not valid as well elevations were not surveyed.

Table D-1 (continued)

 Well I.D. Sampling 
Event No. Date Measured Water Level 

Depth (a) Water Level Elevation (b)

Stellar Environmental Solutions, Inc.



9 Feb-01 NA NA
10 May-01 15.54 62.89
11 Jul-01 15.56 62.87
12 Oct-01 16.41 62.02
13 Dec-01 14.37 64.06

MW-6 14 Mar-02 13.75 64.68
15 May-02 NA NA
16 Jul-02 15.55 62.88
17 Oct-02 16.24 62.19
18 Jan-03 14.17 64.26
19 Mar-03 14.52 63.91
20 Aug-03 15.50 62.93
21 Dec-03 16.19 62.24
22 Mar-04 13.51 64.92
23 Jun-04 15.42 63.01
24 Sep-04 16.13 62.30
25 Dec-04 15.40 63.03
26 Mar-05 13.28 65.15
27 Jun-05 14.14 64.29
28 Sep-05 15.61 62.82
29 Dec-05 14.90 63.53
30 Mar-06 11.85 66.58
31 Jun-06 13.73 64.70
32 Sep-06 15.71 62.72
33 Dec-06 15.15 63.28
34 Mar-07 14.58 63.85
35 Jun-07 19.40 59.03
36 Sep-07 20.00 58.43 (dry)

Notes:
(a) Feet below well top of casing. (b) Relative to mean sea level.
NA = Data Not Available
Data prior to August 2003 are likely not valid as well elevations were not surveyed.

Table D-1 (continued)

 Well I.D. Sampling 
Event No. Date Measured Water Level 

Depth (a) Water Level Elevation (b)

Stellar Environmental Solutions, Inc.



9 Feb-01 NA NA
10 May-01 15.04 62.23
11 Jul-01 15.69 62.58
12 Oct-01 16.59 61.68
13 Dec-01 14.30 63.97

MW-7 14 Mar-02 13.87 64.40
15 May-02 NA NA
16 Jul-02 15.72 62.55
17 Oct-02 16.36 61.91
18 Jan-03 14.22 64.05
19 Mar-03 14.57 63.70
20 Aug-03 15.61 62.66
21 Dec-03 16.04 62.23
22 Mar-04 13.57 64.70
23 Jun-04 15.63 62.64
24 Sep-04 16.33 61.94
25 Dec-04 15.70 62.57
26 Mar-05 13.42 64.85
27 Jun-05 14.53 63.74
28 Sep-05 15.81 62.46
29 Dec-05 14.88 63.39
30 Mar-06 13.00 65.27
31 Jun-06 13.98 64.29
32 Sep-06 15.82 62.45
33 Dec-06 15.12 63.15
34 Mar-07 14.66 63.61
35 Jun-07 19.18 59.09
36 Sep-07 19.96 58.31 (dry)

Notes:
(a) Feet below well top of casing. (b) Relative to mean sea level.
NA = Data Not Available
Data prior to August 2003 are likely not valid as well elevations were not surveyed.

Table D-1 (continued)

 Well I.D. Sampling 
Event No. Date Measured Water Level 

Depth (a) Water Level Elevation (b)

Stellar Environmental Solutions, Inc.



10 May-01 12.75 63.64
11 Jul-01 13.84 62.55
12 Oct-01 14.65 61.74
13 Dec-01 12.39 64.00
14 Mar-02 11.89 64.50

MW-8 15 May-02 NA NA
16 Jul-02 13.96 62.43
17 Oct-02 14.48 61.91
18 Jan-03 12.49 63.90
19 Mar-03 12.85 63.54
20 Aug-03 13.75 62.65
21 Dec-03 14.50 61.89
22 Mar-04 11.78 64.61
23 Jun-04 13.71 62.68
24 Sep-04 14.43 61.96
25 Dec-04 13.64 62.75
26 Mar-05 11.52 64.87
27 Jun-05 12.50 63.89
28 Sep-05 13.90 62.49
29 Dec-05 12.75 63.64
30 Mar-06 10.80 65.59
31 Jun-06 12.10 64.29
32 Sep-06 13.93 62.46
33 Dec-06 13.12 63.27
34 Mar-07 12.76 63.63
35 Jun-07 18.40 57.99
36 Sep-07 19.12 57.27 (dry)

Notes:

(a) Feet below well top of casing. (b) Relative to mean sea level.
NA = Data Not Available
Data prior to August 2003 are likely not valid as well elevations were not surveyed.

Sampling 
Event No. Date Measured Water Level 

Depth (a) Water Level Elevation (b)

Table D-1 (continued)

 Well I.D.

Stellar Environmental Solutions, Inc.



Yes 1 Aug-97 1,140 < 1,000 110 16 15 112 NA
Yes 2 Dec-97 ND NA ND ND ND 31 NA
Yes 3 Mar-98 370 NA 8.9 < 0.5 < 0.5 2.2 18
Yes 4 Jul-98 6,400 NA 1,300 23 3.7 58 97
Yes 5 Oct-98 2,500 NA 360 44 1.3 150 < 0.5
Yes 6 Jan-99 2,700 NA 1,200 28 140 78 130
(a) 7 Jun-00 27,000 NA 5,200 500 320 3,100 1,300
(a) 8 Dec-00 976,000 NA 2,490 1,420 3,640 10,100 < 150
(a) 9 Feb-01 NA NA NA NA NA NA NA
(a) 10 May-01 20,000 NA 2,900 310 230 1,900 < 30
(a) 11 Jul-01 92,000 NA 2,900 580 2,800 20,000 560

Pre“hi-vac” 12 Oct 22-01 20,000 NA 3,700 560 410 4,600 2,600
Post “hi-vac” 12 Oct 26-01 < 0.05 NA < 0.5 < 0.5 < 0.5 < 0.5 < 0.5

(a) 13 Dec-01 3,300 NA 200 12 5.7 43 44
No 14 Mar-02 4,600 NA 820 4.4 100 300 210
No 15 May-02 1,600 NA 100 23 20 190 7.7
No 16 Jul-02 2,300 NA 250 15 13 180 180
No 17 Oct-02 1,820 NA 222 16 < 0.3 59 58
No 18 Jan-03 2,880 NA 188 < 50 < 50 157 20
No 19 Mar-03 6,700 NA 607 64 64 288 < 0.18
No 20 Aug-03 4,900 5,000 740 45 85 250 14
Yes 21 Dec-03 8,930 800 1,030 55 127 253 212
Yes 22 Mar-04 11,300 1,100 483 97 122 452 67
Yes 23 Jun-04 9,300 4,000 1,700 75 92 350 6.0
Yes 24 Sep-04 9,100 97 920 19 82 201 7.2
Yes 25 Dec-04 11,000 3,300 830 21 74 118 7.9
Yes 26 Mar-05 4,700 3,500 450 28 42 97 6.7
Yes 27 Jun-05 21,000 6,800 1,900 270 320 2,800 < 13
Yes 28 Sep-05 23,000 2,500 2,100 100 200 880 < 2.5
Yes 29 Dec-05 4,300 3,000 500 22 72 228 5.5
Yes 30 Mar-06 11,000 3,000 340 45 89 630 4.3
Yes 31 Jun-06 21,000 8,500 1,600 160 170 1,000 < 2.5
Yes 32 Sep-06 13,000 6,200 1,700 76 110 440 < 13
Yes 33 Dec-06 16,000 4,100 1,500 100 160 670 < 13
Yes 34 Mar-07 22,000 6,200 1,700 140 180 1,100 < 13
Yes 35 Jun-07 3,600 1,500 210 10 19 61 3.2
Yes 36 Sep-07 1,400 1,700 50 < 0.5 1.3 < 0.5 4.1

(table continued on next page; footnotes on final page)

MW-1

Petroleum and Aromatic Hydrocarbons (μg/L)
240 W. MacArthur Boulevard, Oakland, Alameda, California

Benzene Toluene Ethylbenzene

Table C-1

Well Purged? Sampling 
Event No.

Date 
Sampled TVH-g TEH-d Total 

Xylenes MTBE

Historical Groundwater Monitoring Well Groundwater Analytical Results

Stellar Environmental Solutions, Inc.



Yes 1 Aug-97 5,350 < 1,000 108 36 33 144 NA
Yes 2 Dec-97 1,600 NA 73 ND ND ND NA
Yes 3 Mar-98 3,400 NA 830 100 210 240 870
Yes 4 Jul-98 3,100 NA 25 2.2 < 0.5 0.9 1,900
Yes 5 Oct-98 4,300 NA < 0.5 1.2 < 0.5 1 4,200
Yes 6 Jan-99 2,900 NA 160 8.9 6.9 78.4 2,100
(a) 7 Jun-00 2,700 NA 200 17 30 16 680
(a) 8 Dec-00 3,020 NA 56.7 < 1.5 < 1.5 < 3.0 3,040
(a) 9 Feb-01 NA NA NA NA NA NA NA
(a) 10 May-01 720 NA 49 < 3.0 4.6 < 3.0 380
(a) 11 Jul-01 8,400 NA 350 44 77 78 550

Pre“hi-vac” 12 Oct 22-01 850 NA 170 4.9 5.1 14 260
Post “hi-vac” 12 Oct 26-01 770 NA 86 5.5 9.6 8.5 310

(a) 13 Dec-01 1,300 NA 9.2  < 2.0  < 2.0  < 2.0 370
No 14 Mar-02 1,300 NA 76 3.8 21 15 460
No 15 May-02 320 NA 12 1.1 4.6 4.8 160
No 16 Jul-02 1,300 NA 130 1 9.4 5.6 420
No 17 Oct-02 1,060 NA 12 2.2 4.2 3.5 270
No 18 Jan-03 581 NA 6.5 < 5.0 < 5.0 < 5.0 130
No 19 Mar-03 1,250 NA < 0.22 < 0.32 < 0.31 < 0.4 155
No 20 Aug-03 2,200 730 58 9.2 < 0.5 28 240
Yes 21 Dec-03 1,980 100 29 22.0 7.4 13 295
Yes 22 Mar-04 2,700 100 12 16.0 9 12 249
Yes 23 Jun-04 1,200 370 42 0.7 2.6 0.9 170
Yes 24 Sep-04 1,500 280 14 < 0.5 < 0.5 0.6 130
Yes 25 Dec-04 1,400 540 26 1.1 1.8 3.5 91
Yes 26 Mar-05 2,300 420 5.3 < 1.0 3.7 < 2.0 120
Yes 27 Jun-05 1,600 500 14 < 0.5 1.8 0.68 66
Yes 28 Sep-05 1,400 210 30 1.3 12 26 58
Yes 29 Dec-05 1,300 800 4.9 0.6 0.7 0.8 74
Yes 30 Mar-06 1,300 400 3.2 < 0.7 < 0.7 < 1.4 120
Yes 31 Jun-06 1,400 1,200 33.0 1.3 3.5 <1.6 84
Yes 32 Sep-06 8,300 1,600 67.0 4.1 4.6 15.4 64
Yes 33 Dec-06 1,500 940 22.0 2.9 2.6 3.5 67
Yes 34 Mar-07 1,200 760 65 1.9 3.7 1.6 59
Yes 35 Jun-07 2,900 1,000 67 3.2 14.0 7.5 49
Yes 36 Sep-07 NS NS NS NS NS NS NS

(table continued on next page; footnotes on final page)

MW-2

Well Purged? Sampling 
Event No.

Date 
Sampled TVH-g TEH-d Benzene Toluene Ethylbenzene Total 

Xylenes MTBE

Stellar Environmental Solutions, Inc.



Yes 1 Aug-97 8,500 < 1,000 450 30 53 106 NA
Yes 2 Dec-97 5,200 NA 180 6 5 9.3 NA
Yes 3 Mar-98 1,000 NA 6 < 0.5 < 0.5 < 0.5 810
Yes 4 Jul-98 6,400 NA 490 57 23 78 220
Yes 5 Oct-98 2,100 NA < 5.0 < 5.0 < 5.0 < 5.0 2,100
Yes 6 Jan-99 4,400 NA 450 65 26 42 1,300
(a) 7 Jun-00 1,700 NA 110 13 34 13 96
(a) 8 Dec-00 5,450 NA 445 < 7.5 23.8 < 7.5 603
(a) 9 Feb-01 NA NA NA NA NA NA NA
(a) 10 May-01 1,900 NA 180 12 < 3.0 19 330
(a) 11 Jul-01 10,000 NA 830 160 150 260 560

Pre“hi-vac” 12 Oct 22-01 1,400 NA 240 7.8 4.1 15 220
Post “hi-vac” 12 Oct 26-01 1,900 NA 200 16 51 30 290

(a) 13 Dec-01 5,800 NA 93 < 20 31 < 20 330
No 14 Mar-02 1,900 NA 220 16 31 24 400
No 15 May-02 1,600 NA 110 3.4 29 14 320
No 16 Jul-02 1,900 NA 210 27 30 55 200
No 17 Oct. 2002 3,030 NA 178 19 6.2 36 178
No 18 Jan-03 2,980 NA 47 < 5.0 7.6 6.3 105
No 19 Mar-03 3,620 NA 124 < 0.32 22 12 139
No 20 Aug-03 3,800 2,400 170 28 31 31 170
Yes 21 Dec-03 6,860 500 312 20 55 58 309
Yes 22 Mar-04 5,490 500 82 34 46 49 249
Yes 23 Jun-04 5,400 1,100 150 30 45 66 130
Yes 24 Sep-04 5,400 1,500 70 3.2 16 13 110
Yes 25 Dec-04 5,300 2,400 91 7.4 21 19 92
Yes 26 Mar-05 4,700 2,000 19 1.1 10 3.7 76
Yes 27 Jun-05 4,200 1,800 49 4.5 23 16 66
Yes 28 Sep-05 5,000 950 60 3.1 12 26 59
Yes 29 Dec-05 3,200 1,800 29 1.3 6.6 5.6 80
Yes 30 Mar-06 4,100 1,200 24 1.1 8.5 3.4 99
Yes 31 Jun-06 4,000 1,400 89.0 8.4 14.0 16.7 75
Yes 32 Sep-06 6,100 2,600 190 15.0 24.0 59.0 51
Yes 33 Dec-06 4,500 2,000 110 4.0 7.3 19.1 47
Yes 34 Mar-07 3,800 2,400 90 3.7 9.8 11.1 51
Yes 35 Jun-07 4,500 2,100 8.9 1.4 14.0 4.0 77
Yes 36 Sep-07 4,000 NS 4.6 < 0.5 1.3 < 0.5 75

(table continued on next page; footnotes on final page)

Ethylbenzene

MW-3

Well Purged? Sampling 
Event No.

Date 
Sampled TVH-g TEH-d Benzene Toluene Total 

Xylenes MTBE

Stellar Environmental Solutions, Inc.



Yes 1 Aug-97 < 500 < 1,000 < 0.5 < 0.5 < 0.5 < 1.5 NA
Yes 2 Dec-97 ND NA ND ND ND ND NA
Yes 3 Mar-98 < 50 NA < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
Yes 4 Jul-98 < 50 NA < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
Yes 5 Oct-98 < 50 NA < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
Yes 6 Jan-99 < 50 NA < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
(a) 7 Jun-00 < 50 NA < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
(a) 8 Dec-00 < 500 NA < 0.3 < 0.3 < 0.6 < 0.3 < 0.3
(a) 9 Feb-01 NA NA NA NA NA NA NA
(a) 10 May-01 < 50 NA 1.2 < 0.3 0.55 1.2 2.9
(a) 11 Jul-01 < 5.0 NA < 0.5 < 0.5 < 0.5 < 0.5 < 0.5

Pre“hi-vac” 12 Oct 22-01 < 5.0 NA < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
Post “hi-vac” 12 Oct 26-01 < 5.0 NA < 0.5 < 0.5 < 0.5 < 0.5 < 0.5

(a) 13 Dec-01 ND NA ND ND ND ND ND
No 14 Mar-02 < 50 NA < 1 < 1 < 1 < 1 < 1
No 15 May-02 < 50 NA < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
No 16 Jul-02 < 50 NA < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
No 17 Oct-02 < 100 NA < 0.3 < 0.3 < 0.3 < 0.6 < 0.3
No 18 Jan-03 < 100 NA < 0.3 < 0.3 < 0.3 < 0.6 14
No 19 Mar-03 < 15 NA < 0.4 < 0.02 < 0.02 < 0.06 5.2
No 20 Aug-03 < 50 NA < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
Yes 21 Dec-03 63 NA < 0.3 < 0.3 < 0.3 < 0.6 < 5.0
Yes 22 Mar-04 < 50 NA < 0.3 < 0.3 < 0.3 < 0.6 < 5.0
Yes 23 Jun-04 < 50 NA < 0.5 < 0.5 < 0.5 < 0.5 0.9
Yes 24 Sep-04 < 50 NA < 0.5 < 0.5 < 0.5 < 0.5 2.3
Yes 25 Dec-04 < 50 NA NA NA NA NA NA
Yes 26 Mar-05 < 50 NA NA NA NA NA NA
Yes 27 Jun-05 < 50 NA NA NA NA NA NA
Yes 28 Sep-05 < 50 NA NA NA NA NA NA
Yes 29 Dec-05 < 50 NA NA NA NA NA NA
Yes 30 Mar-06 < 50 NA NA NA NA NA NA
Yes 31 Jun-06 < 50 NA NA NA NA NA NA
Yes 32 Sep-06 < 50 NA NA NA NA NA NA
Yes 33 Dec-06 59 NA NA NA NA NA NA
Yes 34 Mar-07 <50 NA NA NA NA NA NA
Yes 35 Jun-07 57 NA NA NA NA NA NA
Yes 36 Sep-07 70 NA NA NA NA NA NA

(table continued on next page; footnotes on final page)

MW-4

Well Purged? Sampling 
Event No.

Date 
Sampled TVH-g TEH-d Benzene Toluene Ethylbenzene Total 

Xylenes MTBE

Stellar Environmental Solutions, Inc.



(a) 9 Feb-01 5,660 NA 76.9 21.1 47.3 312 < 0.3
(a) 10 May-01 22,000 NA 2,600 480 220 2,700 < 30
(a) 11 Jul-01 72,000 NA 3,500 1,100 4,300 22,000 2,500

Pre“hi-vac” 12 Oct 22-01 26,000 NA 2,800 980 6,000 950 2,300
Post “hi-vac” 12 Oct 26-01 17,000 NA 1,200 470 2,900 440 900

(a) 13 Dec-01 2,000 NA 620 190 110 910 < 20
No 14 Mar-02 8,800 NA 1,200 72 7.4 350 1,200
No 15 May-02 2,000 NA 150 38 21 260 13
No 16 Jul-02 4,200 NA 480 68 29 280 450
No 17 Oct-02 5,370 NA 236 45 23 39 135
No 18 Jan-03 8,270 NA 615 156 174 1,010 < 10
No 19 Mar-03 12,400 NA 824 195 213 1,070 < 0.18
No 20 Aug-03 18,000 10,000 950 290 330 1,820 < 2.0
Yes 21 Dec-03 11,900 800 627 263 288 1,230 595
Yes 22 Mar-04 20,700 850 867 266 305 678 145
Yes 23 Jun-04 12,000 1,700 920 240 260 1,150 < 3.1
Yes 24 Sep-04 13,000 1,900 580 240 260 1,260 < 4.2
Yes 25 Dec-04 16,000 3,300 730 200 250 1,100 < 4.2
Yes 26 Mar-05 6,300 4,600 190 28 42 280 < 1.7
Yes 27 Jun-05 16,000 4,100 1,100 260 380 1,590 < 7.1
Yes 28 Sep-05 15,000 3,600 810 210 300 1,300 < 1.3
Yes 29 Dec-05 9,600 3,600 270 80 110 710 < 1.7
Yes 30 Mar-06 9,800 5,100 240 47 97 590 < 2.0
Yes 31 Jun-06 28,000 4,900 920.0 250.0 350.0 1,480 < 2.0
Yes 32 Sep-06 12,000 2,400 580 170 230 980 < 3.6
Yes 33 Dec-06 15,000 3,400 510 160 260 1,190 <3.6
Yes 34 Mar-07 20,000 4,600 910 230 360 1,560 <3.6
No 35 Jun-07 NS NS NS NS NS NS NS
No 36 Sep-07 NS NS NS NS NS NS NS

(table continued on next page; footnotes on final page)

MW-5

Well Purged? Sampling 
Event No.

Date 
Sampled TVH-g TEH-d Benzene Toluene Ethylbenzene Total 

Xylenes MTBE

Stellar Environmental Solutions, Inc.



(a) 9 Feb-01 1,340 NA 17 0.967 11.1 51.4 < 0.3
(a) 10 May-01 610 NA 15 0.97 < 0.5 46 < 0.5
(a) 11 Jul-01 2,500 NA 130 4.7 53 170 120

Pre“hi-vac” 12 Oct 22-01 280 NA 18 1.2 6.2 4.7 6
Post “hi-vac” 12 Oct 26-01 3,600 NA 210 20 170 62 120

(a) 13 Dec-01 5,300 NA 69 5.6 14 17 < 2.0
No 14 Mar-02 71 NA 54 4.2 27 17 8.5
No 15 May-02 150 NA 9.3 < 0.5 < 0.5 < 0.5 1.5
No 16 Jul-02 2,200 NA 98 32 46 150 66
No 17 Oct-02 786 NA 48 5.0 2.2 44 16
No 18 Jan-03 497 NA 6.8 < 5.0 < 5.0 11 < 1.0
No 19 Mar-03 258 NA 5.4 < 0.32 3.3 < 1.1 < 0.18
No 20 Aug-03 1,600 2,800 37 4 23 58 < 0.5
Yes 21 Dec-03 365 200 2.5 3.8 1.4 6.1 < 5.0
Yes 22 Mar-04 215 140 4.0 1.2 1.4 1.4 3.7
Yes 23 Jun-04 710 830 14.0 0.7 5.2 6.6 < 0.5
Yes 24 Sep-04 350 600 < 0.5 2.4 < 0.5 < 0.5 < 0.5
Yes 25 Dec-04 280 1,100 4.9 < 0.5 1.4 4.4 < 0.5
Yes 26 Mar-05 300 980 5.4 < 0.5 3.3 2.3 < 0.5
Yes 27 Jun-05 150 1,100 < 0.5 < 0.5 < 0.5 0.77 28
Yes 28 Sep-05 680 200 13 0.9 6.6 13 < 0.5
Yes 29 Dec-05 240 890 3.6 < 0.5 0.7 2.4 0.5
Yes 30 Mar-06 530 950 8.3 < 0.5 4.0 2.1 0.6
Yes 31 Jun-06 460 1,300 8.3 < 0.5 1.4 2.6 < 0.5
Yes 32 Sep-06 530 730 10.0 0.8 4.1 7.5 < 0.5
Yes 33 Dec-06 500 750 7.5 < 0.5 2.6 2.5 < 0.5
Yes 34 Mar-07 430 530 7.1 < 0.5 1.7 0.8 < 0.5
No 35 Jun-07 NS NS NS NS NS NS NS
No 36 Sep-07 NS NS NS NS NS NS NS

(table continued on next page; footnotes on final page)

Well Purged? Sampling 
Event No.

Date 
Sampled TVH-g TEH-d Benzene Toluene Ethylbenzene Total 

Xylenes MTBE

MW-6

Stellar Environmental Solutions, Inc.



(a) 9 Feb-01 ND NA ND ND ND ND ND
(a) 10 May-01 < 50 NA 0.75 0.77 0.48 2.4 1.1
(a) 11 Jul-01 < 5.0 NA < 0.5 < 0.5 < 0.5 < 0.5 < 0.5

Pre“hi-vac” 12 Oct 22-01 < 5.0 NA < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
Post “hi-vac” 12 Oct 26-01 6,000 NA 170 550 110 120 970

(a) 13 Dec-01 < 50 NA < 0.5 < 0.5 < 0.5 < 0.5 43
No 14 Mar-02 < 50 NA < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
No 15 May-02 < 50 NA < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
No 16 Jul-02 < 50 NA < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
No 17 Oct-02 < 100 NA < 0.3 < 0.3 < 0.3 < 0.6 < 5.0
No 18 Jan-03 NA NA NA NA NA NA NA
No 19 Mar-03 < 15 NA < 0.04 < 0.02 < 0.02 < 0.06 < 0.03
No 20 Aug-03 < 50 NA < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
Yes 21 Dec-03 < 50 NA < 0.3 < 0.3 < 0.3 < 0.6 < 5.0
Yes 22 Mar-04 86 NA < 0.3 < 0.3 < 0.3 < 0.6 57
Yes 23 Jun-04 < 50 NA < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
Yes 24 Sep-04 < 50 NA < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
Yes 25 Dec-04 < 50 NA NA NA NA NA NA
Yes 26 Mar-05 < 50 NA NA NA NA NA NA
Yes 27 Jun-05 < 50 NA NA NA NA NA NA
Yes 28 Sep-05 < 50 NA NA NA NA NA NA
Yes 29 Dec-05 < 50 NA NA NA NA NA NA
Yes 30 Mar-06 < 50 NA NA NA NA NA NA
Yes 31 Jun-06 < 50 NA NA NA NA NA NA
Yes 32 Sep-06 < 50 NA NA NA NA NA NA
Yes 33 Dec-06 < 50 NA NA NA NA NA NA
Yes 34 Mar-07 < 50 NA NA NA NA NA NA
No 35 Jun-07 NA NA NA NA NA NA NA
No 36 Sep-07 NA NA NA NA NA NA NA

(table continued on next page; footnotes on final page)

Well Purged? Sampling 
Event No.

Date 
Sampled TVH-g TEH-d Benzene Toluene Total 

Xylenes MTBE

MW-7

Ethylbenzene

Stellar Environmental Solutions, Inc.



(a) 9 Feb-01 1,000 NA 3.97 < 0.3 3.78 1.63 620
(a) 10 May-01 < 50 NA < 0.5 < 0.5 < 0.5 < 0.5 4.4
(a) 11 Jul-01 < 5.0 NA < 0.5 < 0.5 < 0.5 < 0.5 < 0.5

Pre“hi-vac” 12 Oct 22-01 < 5.0 NA < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
Post “hi-vac” 12 Oct 26-01 < 5.0 NA < 0.5 < 0.5 < 0.5 < 0.5 < 0.5

(a) 13 Dec-01 < 50 NA < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
No 14 Mar-02 < 50 NA < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
No 15 May-02 < 50 NA < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
No 16 Jul-02 < 50 NA < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
No 17 Oct-02 458 NA 1.7 < 0.3 < 0.3 < 0.6 233
No 18 Jan-03 < 100 NA < 0.3 < 0.3 < 0.3 < 0.6 < 5.0
No 19 Mar-03 < 15 NA < 0.22 < 0.32 < 0.31 < 0.4 < 0.18
No 20 Aug-03 190 < 50 < 0.5 < 0.5 < 0.5 0.6 < 0.5
Yes 21 Dec-03 163 < 100 < 0.3 < 0.3 < 0.3 < 0.6 66
Yes 22 Mar-04 412 < 100 1.2 < 0.3 1.7 3.9 66
Yes 23 Jun-04 320 68 < 0.5 < 0.5 < 0.5 < 0.5 120
Yes 24 Sep-04 280 2600 < 0.5 < 0.5 < 0.5 < 0.5 120
Yes 25 Dec-04 270 84 < 0.5 < 0.5 < 0.5 < 0.5 94
Yes 26 Mar-05 270 120 < 0.5 < 0.5 < 0.5 < 1.0 66
Yes 27 Jun-05 510 63 6.8 < 0.5 2.4 5.3 < 0.5
Yes 28 Sep-05 520 < 50 < 0.5 < 0.5 < 0.5 < 1.0 65
Yes 29 Dec-05 65 57 < 0.5 < 0.5 < 0.5 < 1.0 29
Yes 30 Mar-06 140 120 < 0.5 < 0.5 < 0.5 0.6 24
Yes 31 Jun-06 710 170 < 0.5 < 0.5 < 0.5 < 1.0 81
Yes 32 Sep-06 330 260 < 0.5 < 0.5 < 0.5 < 0.5 44
Yes 33 Dec-06 63 < 50 < 0.5 < 0.5 < 0.5 < 0.5 21
Yes 34 Mar-07 250 130 < 0.5 < 0.5 < 0.5 0.5 5
Yes 35 Jun-07 320 150 5.2 <0.5 <0.5 0.7 89
Yes 36 Sep-07 NS NS NS NS NS NS NS

Notes:

(a) Data not available to Ses as to whether the samples were collected "post-purge" or before purging.
"No Purge" means no purging was conducted before the groundwater sample was collected.
TVH-g = Total Volatile Hydrocarbons - gasoline range.  TEH-d = Total Extractable Hydrocarbons - diesel range.
NA = Not analyzed for this constituent in this event.
ND = Not Detected (method reporting limit not specified in the information available to SES.

MW-8

Toluene Ethylbenzene Total 
Xylenes MTBEWell Purged? Sampling 

Event No.
Date 

Sampled TVH-g TEH-d Benzene

Stellar Environmental Solutions, Inc.
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Figure 9GEOLOGIC CROSS SECTIONS C–C' AND D–D' WITH SOIL, 
SOIL-GAS AND GROUNDWATER TVHg ANALYTICAL RESULTS

240 W. MacArthur Blvd., Oakland, CA by: MJC JULY 2007
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By: MJC JULY 2007240 W. MacArthur Blvd.

Oakland, CA
 SITE PLAN WITH MAY 2007 BOREHOLE SOIL ANALYTICAL RESULTS
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Table 1 
May 2007 Borehole Soil Sample Analytical Results 

Fuels, Aromatic Hydrocarbons, and MTBE 
240 W. MacArthur Boulevard, Oakland, California 

Sample I.D. TVHg TEHd Benzene Toluene 
Ethyl-

benzene 
Total 

Xylenes MTBE 

B27-11 <0.022 <0.37 <0.0009 <0.0008 <0.0007 <0.0019 <0.0008 

B27-13 <0.022 <0.37 <0.0009 <0.0008 <0.0007 <0.0019 <0.0008 

B27-15 <0.022 <0.37 <0.0009 <0.0008 <0.0007 <0.0019 <0.0008 

B27-17 <0.022 <0.37 <0.0009 <0.0008 <0.0007 <0.0019 <0.0008 

B27-19 <0.022 <0.37 <0.0009 <0.0008 <0.0007 <0.0019 0.06 

B29-11 <0.022 <0.37 <0.0009 <0.0008 <0.0007 <0.0019 <0.0008 

B29-13 <0.022 <0.37 <0.0009 <0.0008 <0.0007 <0.0019 <0.0008 

B29-15 <0.022 <0.37 <0.0009 <0.0008 <0.0007 <0.0019 <0.0008 

B29-17 <0.022 <0.37 <0.0009 <0.0008 <0.0007 <0.0019 <0.0008 

B29-19 <0.022 1.8 <0.0009 <0.0008 <0.0007 <0.0019 <0.0008 

B30-11 <0.022 <0.37 <0.0009 <0.0008 <0.0007 <0.0019 <0.0008 

B30-14 518 4.2 <0.0009 2.6 12 14 <0.0008 

B30-15 21 3.0 0.09 0.04 0.09 0.33 <0.0008 

B30-17 3,790 702 7.8 36 37 148 24 

B30-19 1,520 98 1.3 14 6.7 31 4.2 

B30-25* <0.022 <0.37 <0.0009 <0.0008 <0.0007 <0.0019 <0.0008 

B31-27* <0.022 <0.37 <0.0009 <0.0008 <0.0007 <0.0019 <0.0008 

B31-32* <0.022 <0.37 <0.0009 <0.0008 <0.0007 <0.0019 <0.0008 

B32-27* <0.022 <0.37 <0.0009 <0.0008 0.007 0.02 <0.0008 

B32-32* <0.022 <0.37 <0.0009 <0.0008 <0.0007 <0.0019 <0.0008 

Water Board Environmental Screening Levels 

Drinking Water 
Resource (a) 100 100 0.044 2.9 3.3 2.3 0.023 

Non Drinking Water 
Resource (b) 400 500 0.38 9.3 32 11 5.6 

Notes: 
(a) ESLs for industrial/commercial sites with shallow soils were the groundwater is a potential drinking water source (Water Board, 2006). 
(b) ESLs for industrial/commercial sites with shallow soils were the groundwater is not a potential drinking water source (Water Board, 2006). 

* = Sample collected below the saturated zone. 

MTBE = methyl tertiary-butyl ether 
TEHd = total extractable hydrocarbons – diesel range (equivalent to total petroleum hydrocarbons – diesel range) 
TVHg = total volatile hydrocarbons – gasoline range (equivalent to total petroleum hydrocarbons – gasoline range) 

NLP = no level published 

Sample ID = borehole number-upper soil depth (except sample B30-14, which was collected from 13 to 13.5 feet bgs) 

All results reported in mg/kg.  All results above Water Board ESLs are displayed in bold-face type. 
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Table 5 
May 2007 Borehole Soil-Gas Sample Analytical Results 

Total Volatile Hydrocarbons (gasoline), Aromatic Hydrocarbons, and MTBE 
240 W. MacArthur Boulevard, Oakland, California 

Sample I.D. TVHg Benzene Toluene 
Ethyl-

benzene 
Total 

Xylenes MTBE 

B30-SG-10 <25 <0.25 <0.25 <0.25 <0.25 <2.5 

B30-SG-14 <25 <0.25 <0.25 <0.25 <0.25 <2.5 

B30-SG-18 130,000 1,000 29 41 40 <4,000 

B31-SG-10 <25 <0.25 <0.25 <0.25 <0.25 <2.5 

B31-SG-14 <25 <0.25 <0.25 <0.25 <0.25 <2.5 

B32-SG-10 <25 <0.25 <0.25 <0.25 <0.25 <2.5 

B32-SG-14 33 <0.25 <0.25 <0.25 <0.25 <2.5 

B32-SG-18 53 <0.25 <0.25 <0.25 <0.25 <2.5 

Water Board Environmental Screening Levels (a) 

Indoor Air µg/m3 72,000  290 180,000 1,200,000 410,000 31,000 

Notes: 
(a) All for commercial/industrial sites.  Shallow soil-gas ESLs for evaluation of potential vapor intrusion concerns (Water Board, 2006).  Reported 
in µg/m3.  Results are comparable to µg/L. 

MTBE = methyl tertiary-butyl ether 
TVHg = total volatile hydrocarbons – gasoline range (equivalent to total petroleum hydrocarbons – gasoline range) 

NLP = no level published 

All results reported in µg/L. 
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Figure 8GEOLOGIC CROSS SECTIONS A–A' AND B–B' WITH SOIL, 
SOIL-GAS AND GROUNDWATER TVHg ANALYTICAL RESULTS

240 W. MacArthur Blvd., Oakland, CA by: MJC JULY 2007
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BH-1 15' Jan-97 <1.0 <1.0 <0.005 <0.005 <0.005 <0.005 <0.05

BH-2 15' Jan-97 <1.0 <1.0 <0.005 <0.005 <0.005 <0.005 <0.05

BH-3 15' Jan-97 <1.0 <1.0 <0.005 <0.005 <0.005 <0.005 <0.05

BH-4 15' Jan-97 1,100 370 <0.02 <0.02 4.4 14 <3.0

BH-5 15' Jan-97 2.1 1.9 0.009 0.006 <0.005 0.016 <0.05

BH-6 15' Jan-97 190 140 0.25 0.50 8.4 3.6 <0.6

BH-7 12' Aug-97 <5.0 <5.0 <0.005 <0.005 <0.005 <0.005 NA

16' Aug-97 <5.0 <5.0 <0.005 <0.005 <0.005 <0.005 NA

8' Aug-97 <5.0 <5.0 <0.005 <0.005 <0.005 <0.005 NA

BH-8 12' Aug-97 168 <5.0 0.02 <0.005 5.1 0.045 NA

16' Aug-97 21 <5.0 0.027 0.07 0.75 <0.005 NA

8' Aug-97 <5.0 <5.0 <0.005 0.032 0.28 0.029 NA

BH-9 12' Aug-97 <5.0 <5.0 <0.005 0.012 <0.005 <0.005 NA

16' Aug-97 <5.0 <5.0 <0.005 <0.005 <0.005 <0.005 NA

MW-1 10' Aug-97 <5.0 <5.0 <0.005 <0.005 <0.005 <0.005 NA

17' Aug-97 <5.0 <5.0 <0.005 0.031 <0.005 <0.005 NA

MW-2 10' Aug-97 <5.0 <5.0 <0.005 <0.005 <0.005 <0.005 NA

17' Aug-97 16 <5.0 0.035 0.037 0.15 0.018 NA

MW-3 10' Aug-97 <5.0 <5.0 <0.005 <0.005 <0.005 <0.005 NA

15' Aug-97 <5.0 <5.0 0.027 <0.005 <0.005 <0.005 NA

MW-4 10' Aug-97 <5.0 <5.0 <0.005 <0.005 <0.005 <0.005 NA

17' Aug-97 <5.0 <5.0 <0.005 <0.005 <0.005 <0.005 NA

5' Feb-01 <10 NA <0.005 <0.005 <0.015 <0.005 <0.005

MW-5 10' Feb-01 <10 NA <0.005 <0.005 <0.015 <0.005 <0.005

15' Feb-01 11,700 NA 25.6 12 38.6 55.8 55.8

20' Feb-01 <10 NA <0.005 <0.005 <0.015 <0.005 <0.005

10' Feb-01 <10 NA <0.005 <0.005 <0.015 <0.005 <0.005

MW-7 15' Feb-01 <10 NA <0.005 <0.005 <0.015 <0.005 <0.005

20' Feb-01 <10 NA <0.005 <0.005 <0.015 <0.005 <0.005

10' Feb-01 <10 NA <0.005 <0.005 <0.015 <0.005 <0.005

MW-8 15' Feb-01 <10 NA <0.005 <0.005 <0.015 <0.005 <0.005

20' Feb-01 <10 NA <0.005 <0.005 <0.015 <0.005 <0.0723

(Table continued on next page)

Sample 
Depth (ft)

Date 
Sampled

Petroleum and Aromatic Hydrocarbons
240 W. MacArthur Boulevard, Oakland, Alameda, California

(all concentrations in mg/Kg)

Benzene Toluene Ethylbenzene

TABLE A-1

TVH-g TEH-d Total 
Xylenes MTBE

Historical Borehole Soil Sample Analytical Results

 Borehole / 
Well I.D.

Historical Soil-Hydrocarbons.xls



9.5' Apr-04 < 3.0 1.4 < 0.005 < 0.005 < 0.005 < 0.015 < 0.035
12' Apr-04 < 3.0 1.4 < 0.005 < 0.005 < 0.005 < 0.015 < 0.035

BH-10 17' Apr-04 < 3.0 1.3 < 0.005 < 0.005 < 0.005 < 0.015 < 0.035
20.5' * Apr-04 < 3.0 2.2 < 0.005 < 0.005 < 0.005 < 0.015 < 0.035
23.5' ** Apr-04 < 3.0 1.2 < 0.005 < 0.005 < 0.005 < 0.015 < 0.035

4.5' Apr-04 < 3.0 1.6 < 0.005 < 0.005 < 0.005 < 0.015 < 0.035
9.5' Apr-04 < 3.0 1.1 < 0.005 < 0.005 < 0.005 < 0.015 < 0.035

BH-11 15' Apr-04 < 3.0 1.4 < 0.005 < 0.005 < 0.005 < 0.015 < 0.035
21.5' * Apr-04 < 3.0 2.5 < 0.005 < 0.005 < 0.005 < 0.015 < 0.035
23.5' ** Apr-04 < 3.0 1 < 0.005 < 0.005 < 0.005 < 0.015 < 0.035

4.5' Apr-04 < 3.0 2.2 < 0.005 < 0.005 < 0.005 < 0.015 < 0.035
9.5' Apr-04 < 3.0 1.1 < 0.005 < 0.005 < 0.005 < 0.015 < 0.035
12' Apr-04 < 3.0 1.5 < 0.005 < 0.005 < 0.005 < 0.015 < 0.035

BH-12 20' (a) Apr-04
< 3.0 1.8 < 0.005 < 0.005 < 0.005 < 0.015 < 0.035

20.5' * Apr-04 < 3.0 1.6 < 0.005 < 0.005 < 0.005 < 0.015 < 0.035
23.5' ** Apr-04 < 3.0 1 < 0.005 < 0.005 < 0.005 < 0.015 < 0.035

4.5' Apr-04 < 3.0 1 < 0.005 < 0.005 < 0.005 < 0.015 < 0.035
9.5' Apr-04 < 3.0 1.5 < 0.005 < 0.005 < 0.005 < 0.015 < 0.035

BH-13 15.5' Apr-04 3,240 215 3.3 6.5 14 142 < 3.5
19.5' Apr-04 < 3.0 3 0.21 < 0.005 < 0.005 < 0.015 < 0.035

23.5' ** Apr-04 < 3.0 < 1.0 < 0.005 < 0.005 < 0.005 < 0.015 < 0.035
4.5' Apr-04 < 3.0 < 1.0 < 0.005 < 0.005 < 0.005 < 0.015 < 0.035
9.5' Apr-04 < 3.0 < 1.0 < 0.005 < 0.005 < 0.005 < 0.015 < 0.035

BH-14 16' Apr-04 < 3.0 < 1.0 < 0.005 < 0.005 < 0.005 < 0.015 < 0.035
20' * Apr-04 < 3.0 < 1.0 < 0.005 < 0.005 < 0.005 < 0.015 < 0.035

21.5' ** Apr-04 < 3.0 < 1.0 < 0.005 < 0.005 < 0.005 < 0.015 < 0.035
4.5' Apr-04 < 3.0 < 1.0 < 0.005 < 0.005 < 0.005 < 0.015 < 0.035
9.5' Apr-04 < 3.0 1.2 < 0.005 < 0.005 < 0.005 < 0.015 < 0.035

BH-15 15' Apr-04 < 3.0 <1.0 < 0.005 < 0.005 < 0.005 < 0.015 < 0.035
20' * Apr-04 < 3.0 <1.0 < 0.005 < 0.005 < 0.005 < 0.015 < 0.035

23.5' ** Apr-04 < 3.0 <1.0 < 0.005 < 0.005 < 0.005 < 0.015 < 0.035
4.5' Apr-04 < 3.0 <1.0 < 0.005 < 0.005 < 0.005 < 0.015 < 0.035
9.5' Apr-04 < 3.0 1.2 < 0.005 < 0.005 < 0.005 < 0.015 < 0.035

BH-16 15' Apr-04 2,950 10 2.8 12 19 72 < 17.5
20' * Apr-04 352 10 < 0.25 1.2 < 0.25 6.9 < 1.75

23.5' ** Apr-04 4 1.8 < 0.005 0.015 0.027 0.081 < 0.035
27.5' ** Apr-04 < 3.0 <1.0 < 0.005 < 0.005 < 0.005 < 0.005 0.043

(Table continued on next page)

 Borehole / 
Well I.D.

Sample 
Depth (ft)

Date 
Sampled TVH-g TEH-d Benzene Toluene Ethylbenzene Total 

Xylenes MTBE

TABLE A-1  (continued)

Historical Soil-Hydrocarbons.xls



4.5' Apr-04 < 3.0 <1.0 < 0.005 < 0.005 < 0.005 < 0.015 < 0.035
9.5' Apr-04 < 3.0 1.4 < 0.005 < 0.005 < 0.005 < 0.015 < 0.035

BH-17 15' Apr-04 < 3.0 <1.0 < 0.005 < 0.005 < 0.005 < 0.015 < 0.035
20' * Apr-04 < 3.0 <1.0 < 0.005 < 0.005 < 0.005 < 0.015 < 0.035

23.5' ** Apr-04 < 3.0 1.1 < 0.005 < 0.005 < 0.005 < 0.015 < 0.035
4.5' Apr-04 < 3.0 1 < 0.005 < 0.005 < 0.005 < 0.015 < 0.035

BH-18 9.5' Apr-04 < 3.0 1 < 0.005 < 0.005 < 0.005 < 0.015 < 0.035
17' Apr-04 17 6 < 0.005 0.035 0.12 0.29 0.25

20' * Apr-04 45 3.8 0.049 0.15 0.24 0.56 0.84

4.5' Apr-04 < 3.0 1.7 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
9' Apr-04 < 3.0 <1.0 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

BH-19 13' Apr-04 105 <1.0 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
18' Apr-04 859 66 < 0.500 < 0.500 0.616 0.714 < 0.500

21' * Apr-04 < 3.0 <1.0 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
23.5' ** Apr-04 < 3.0 <1.0 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

4.5' Apr-04 < 3.0 <1.0 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
9' Apr-04 12 21 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025

BH-20 13' Apr-04 9.5 <1.0 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
20' Apr-04 353 20 < 0.050 < 0.050 0.0075 0.039 < 0.050

21.5' * Apr-04 1,060 50 < 0.500 < 0.500 < 0.500 5.34 < 0.500
23.5' ** Apr-04 < 3.0 <1.0 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

4.5' Apr-04 < 3.0 1 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
9.5' Apr-04 < 3.0 1.2 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

BH-21 15.5' Apr-04 690 43 < 0.500 < 0.500 0.823 3.98 < 0.500
20.5' * Apr-04 84 <1.0 0.056 <0.025 0.06 0.245 <0.025
21.5' ** Apr-04 < 3.0 <1.0 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

Notes:

TVH-g = Total volatile hydrocarbons – gasoline range.  TEH-d – Total extractable hydrocarbons – diesel range.

NA = Not analyzed for this constituent.  

* Sample collected within the saturated zone

** Sample collected beneath the saturated zone
(a)  Depth of sample uncertain due to minimal recovery in sampling sleeve.

Total 
Xylenes MTBE Borehole / 

Well I.D.
Sample 

Depth (ft)
Date 

Sampled TVH-g TEH-d Benzene Toluene Ethylbenzene

TABLE A-1  (continued)
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TABLE A-2
April 2004 Borehole Soil Sample Analytical Results

Lead Scavengers and Fuel Oxygenates
240 W. MacArthur Boulevard, Oakland, California

(all results reported in mg/kg)

Sample I.D. EDC EDB ETBE DIPE TAME TBA

BH-19-4.5’ < 0.005 < 0.005 < 0.01 < 0.01 < 0.01 < 0.05

BH-19-9’ < 0.005 < 0.005 < 0.01 < 0.01 < 0.01 < 0.05

BH-19-13’ < 0.005 < 0.005 < 0.01 < 0.01 < 0.01 < 0.05

BH-19-18’ < 0.500 < 0.500 < 1 < 1 < 1 < 5

BH-19-21’ * < 0.005 < 0.005 < 0.01 < 0.01 < 0.01 < 0.05

BH-19-23.5’ ** < 0.005 < 0.005 < 0.01 < 0.01 < 0.01 < 0.05

BH-20-4.5’ < 0.005 < 0.005 < 0.01 < 0.01 < 0.01 < 0.05

BH-20-9’ < 0.025 < 0.025 < 0.05 < 0.05 < 0.05 < 0.25

BH-20-13’ < 0.005 < 0.005 < 0.01 < 0.01 < 0.01 < 0.05

BH-20-20’ < 0.050 < 0.050 < 0.1 < 0.1 < 0.1 < 0.5

BH-20-21.5’ * < 0.500 < 0.500 < 1 < 1 < 1 < 5

BH-20-23.5’ ** < 0.005 < 0.005 < 0.01 < 0.01 < 0.01 < 0.05

BH-21-4.5’ < 0.005 < 0.005 < 0.01 < 0.01 < 0.01 < 0.05

BH-21-9.5’ < 0.005 < 0.005 < 0.01 < 0.01 < 0.01 < 0.05

BH-21-15.5’ < 0.500 < 0.500 < 1 < 1 < 1 < 5

BH-21-20.5’ * <0.025 <0.025 < 0.05 < 0.05 < 0.05 < 0.25

BH-21-21.5’ ** < 0.005 < 0.005 < 0.01 < 0.01 < 0.01 < 0.05

Notes:

Samples BH-10 through BH-18 (non-source area boreholes) were not analyzed for lead scavengers or fuel oxygenates.

* Sample collected within the saturated zone

** Sample collected beneath the saturated zone
(a)  Depth of sample uncertain due to minimal recovery in sampling sleeve.

EDB = Ethylene dibromide (1,2-dibromoethane).    EDC = Ethylene dichloride (1,2-dichloroethane).

DIPE = isopropyl ether.  ETBE = Ethyl-tertbutyl ether.  TAME = Tert-amylmethylether

TBA = Tertiary butyl alcohol        NLP = No Level Published



Sample I.D.

Antimony Arsenic Barium Beryllium Cadmium
Chromium 

(total) Cobalt Copper Lead Mercury Molybdenum Nickel Selenium Silver Thallium Vanadium Zinc

SW1 NA NA NA NA < 0.5 36 NA NA 3.9 NA NA 35 NA NA NA NA 26
SW2 NA NA NA NA < 0.5 33 NA NA 4.5 NA NA 44 NA NA NA NA 28
SW3 NA NA NA NA < 0.5 44 NA NA 8.7 NA NA 57 NA NA NA NA 48
SW4 NA NA NA NA < 0.5 26 NA NA 6.3 NA NA 40 NA NA NA NA 37
EB (7.0') NA NA NA NA NA NA NA NA 3.4 mg/L (c.) NA NA NA NA NA NA NA NA
EB (8.0') NA NA NA NA NA NA NA NA < 0.2 mg/L (c.) NA NA NA NA NA NA NA NA
EB (9.0') NA NA NA NA < 0.5 29 NA NA 3.4 mg/L (c.) NA NA 39 NA NA NA NA 35
STKP-1 NA NA NA NA < 0.5 NA NA NA 2.8 mg/L (c.) NA NA NA NA NA NA NA NA
STKP-2 NA NA NA NA NA NA NA NA 1.3 mg/L (c.) NA NA NA NA NA NA NA NA
STKP-3 < 2.5 4.5 78 < 0.5 < 0.5 33 9.1 14 62 < 0.06 < 2 39 < 2.5 < 1 NA 33 130

BH-1 (15') NA NA NA NA NA NA NA NA 15 NA NA NA NA NA NA NA NA
BH-2 (15') NA NA NA NA NA NA NA NA 8.4 NA NA NA NA NA NA NA NA
BH-3 (15') NA NA NA NA NA NA NA NA 7.6 NA NA NA NA NA NA NA NA
BH-4 (15') NA NA NA NA NA NA NA NA 6.2 NA NA NA NA NA NA NA NA
BH-5 (15') NA NA NA NA NA NA NA NA 4.6 NA NA NA NA NA NA NA NA
BH-6 (15') NA NA NA NA NA NA NA NA 23 NA NA NA NA NA NA NA NA

BH-8 (12') NA NA NA NA NA NA NA NA 12.8 NA NA NA NA NA NA NA NA
BH-8 (16') NA NA NA NA NA NA NA NA 47.8 NA NA NA NA NA NA NA NA

150 50 1,000 7.5 10 50 800 250 50 2.0 3,500 200 10 50 70 240 2,500

500 500 10,000 75 100 2,500 8,000 2,500 1,000 20 3,500 2,000 100 500 700 2,400 5,000

40 2.7 1,500 8.0 12 750 80 225 750 10 40 150 10 40 27 600

NA = Sample Not Analyzed for this constituent
(a)  Guideline for determining if waste could be classified as hazardous based on soluble concentrations, and waste should therefore be analyzed for soluble concentrations.
(b)  For coarse-grained soils at commercial/industrial sites where groundwater is a current or potential drinking water source.

TABLE A-3
Summary of Soil Analytical Results - Metals

240 W. MacArthur Boulevard, Oakland, California

California Regional Water Quality Control Board - San Francisco Bay Region Environmental Screening Levels for Commercial/Industrial Land Use (b)

Metals Concentrations (mg/kg unless specified otherwise)

California Hazardous Waste Criteria (Total Threshold Limit Concentrations)

California Hazardous Waste Criteria (10 X Soluble Threshold Limit Concentrations) (a)

1996 Waste Oil UST Removal

January 1997 Investigation

August 1997 Investigation

Stellar Environmental Solutions, Inc.



BH1W (a) Jan-97 330 490 2 0.72 < 0.5 1.3 220

BH2W (b) Jan-97 < 50 320 < 0.5 < 0.5 < 0.5 < 0.5 < 5.0

BH4W Jan-97 6,600 NA 58 13 110 270 170

BH6W (a) Jan-97 13,000 450,000 870.00 65.00 130 570 320

BH-10-GW Apr-04 78 < 100 1 7 2 7 20

BH-11-GW Apr-04 74 < 100 3 8 2 9 <5.0

BH-12-GW Apr-04 77 < 100 1 8 2 9 <5.0

BH-13-GW Apr-04 68,300 300 617 527 668 4,680 548

BH-14-GW Apr-04 923 170 13 5 6 9 189

BH-15-GW Apr-04 742 < 100 2 3 2 5 400

BH-16-GW Apr-04 26,800 300 73 138 222 946 288

BH-17-GW Apr-04 206 < 100 < 1.0 3 < 5 3 143

BH-18-GW Apr-04 3,220 1,000 < 10 < 10 76 232 348

BH-19-GW Apr-04 10,000 1,300 24 < 50 65 108 < 10

BH-20-GW Apr-04 122,000 2,700 1,830 69 227 1,430 18

BH-21-GW Apr-04 10,300 1,900 485 70 474 2,620 < 10

Notes:

TVH-g = Total volatile hydrocarbons – gasoline range.  TEH-d – Total extractable hydrocarbons – diesel range.

NA = Not analyzed for this constituent.  

(a) Sample also analyzed for lead.  No concentrations of concern.

(b) Sample also analyzed for lead, total oil & grease, and Poly-nuclear-aromatic hydrocarbons: no concentrations of concern.

Historical Borehole Grab Groundwater Sample Analytical Results

 Borehole / Well 
I.D.

Date 
Sampled

Petroleum and Aromatic Hydrocarbons
240 W. MacArthur Boulevard, Oakland, Alameda, California

(all concentrations in µg/L)

Benzene

TABLE A-4

TVH-g TEH-d Total 
Xylenes MTBEToluene Ethylbenzene

Historical Soil-Hydrocarbons.xls



BH1W Jan-97 NA NA NA NA NA NA

BH2W Jan-97 NA NA NA NA NA NA

BH4W Jan-97 NA NA NA NA NA NA

BH6W Jan-97 NA NA NA NA NA NA

BH-10-GW Apr-04 NA NA NA NA NA NA

BH-11-GW Apr-04 NA NA NA NA NA NA

BH-12-GW Apr-04 NA NA NA NA NA NA

BH-13-GW Apr-04 NA NA NA NA NA NA

BH-14-GW Apr-04 NA NA NA NA NA NA

BH-15-GW Apr-04 NA NA NA NA NA NA

BH-16-GW Apr-04 NA NA NA NA NA NA

BH-17-GW Apr-04 < 5.0 < 5.0
< 1 < 1 < 1 < 10

BH-18-GW Apr-04 < 50 < 50
< 10 < 10 < 10 < 10

BH-19-GW Apr-04 < 50 < 50
< 10 < 10 < 10 < 10

BH-20-GW Apr-04 < 50 < 50
< 10 < 10 < 10

114

BH-21-GW Apr-04 < 50 < 50
< 10 < 10 < 10

< 100

Notes:

NA = Not analyzed for this constituent.  

EDB = Ethylene dibromide (1,2-dibromoethane).    EDC = Ethylene dichloride (1,2-dichloroethane).

DIPE = isopropyl ether.  ETBE = Ethyl-tertbutyl ether.  TAME = Tert-amylmethylether

TBA = Tertiary butyl alcohol 

 Borehole / Well 
I.D.

Date 
Sampled

Fuel Oxygenates

EDB EDC TBA

Lead Scavengers

TABLE A-5
Historical Borehole Grab Groundwater Sample Analytical Results

Oxygenates and Lead Scavengers
240 W. MacArthur Boulevard, Oakland, Alameda, California

(all concentrations in µg/L)

ETBE DIPE TAME
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