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1. INTRODUCTION 

SOMA Environmental Engineering, Inc. has prepared this workplan on behalf of Mr. 
Tejindar P. Singh for the site located at 2844 Mountain Blvd., Oakland, California. 
This workplan was prepared in accordance with San Francisco Bay Regional Water 
Quality Control Board (SFBRWQCB) correspondence dated June 27, 201 for 
implementation of multi-phase extraction (MPE) at the site. 
 
The subject property is located in Alameda County, California. Figure 1 shows the 
location of the site and vicinity. The site is located on the eastern corner of the 
intersection of Mountain Boulevard and Werner Court in a commercial/residential 
area (Figure 2). The Warren Freeway (freeway) is adjacent to Mountain Boulevard, 
and lies approximately 50 feet southwest of the site. Site history is summarized in 
Appendix A. 
 
 
2. PROPOSED MPE EVENT 

From December 2 to 16, 2013, an MPE pilot test was conducted at the site under 
SOMA’s oversight utilizing the site’s groundwater monitoring wells as extraction 
wells. Approximately 497 pounds of volatile PHCs were removed during the MPE 
pilot test at an average VOC mass removal rate of approximately 36 lbs/day. Details 
and results of this pilot test are documented in SOMA’s ‘Multi-Phase Extraction Pilot 
Testing Report’ dated January 21, 2014 
 
Based on the effectiveness of MPE pilot test, SOMA recommended conducting 
further MPE events utilizing MW-1, MW-2, and a combination of the two wells as 
extraction wells. SOMA’s recommendation was approved by RWQCB in their 
directive dated June 27, 2014, pending submittal of this workplan. 
 
 
3. SCOPE OF WORK 

SOMA proposes to perform the following as part of proposed MPE event: 

Task 1: Test Preparation, Notifications, and Health and Safety Plan 
Preparation 

Task 2: Conduct MPE Event 

Task 3: Report Preparation 
 



Workplan to Conduct Multi-Phase Extraction  
 4 
 
 
SOMA Environmental Engineering, Inc. 

3.1 Test Preparation, Notifications, and Health and Safety Plan Preparation 

SOMA will prepare a site-specific Health and Safety Plan (HASP). The HASP will be 
prepared according to the Occupational Safety and Health Administration (OSHA), 
“Hazardous Waste Operation and Emergency Response” guidelines (29 CFR 
1910.120) and the California Occupational Safety and Health Administration 
(Cal/OSHA) “Hazardous Waste Operation and Emergency Response” guidelines 
(CCR Title 8, section 5192). The HASP is designed to address safety provisions 
during field activities and protect the field crew from physical and chemical hazards 
resulting from drilling and sampling. The HASP establishes personnel 
responsibilities, general safe work practices, field procedures, personal protective 
equipment standards, decontamination procedures, and emergency action plans. 
The HASP will be reviewed and signed by field staff and contractors prior to 
beginning field operations. 
 
This event will be conducted in accordance with conditions of the air discharge 
permit modified for presence of a school within 1,000 feet of the site (Appendix B). 
As required, SOMA will notify the BAAQMD of the location, date, and duration of the 
pilot test, and the vapor treatment to be utilized three days prior to start of the event. 
 
Provisions will be made for on-site pretreatment of extracted groundwater utilizing 
granulated activated carbon (GAC) vessels and discharge. Wastewater will be 
discharged to the sanitary sewer under the wastewater discharge permit issued by 
East Bay Municipal Utility District (EBMUD). The wastewater discharge permit No. 
05928020 was originally issued on July 24, 2013 prior to the pilot testing and has 
recently been renewed on May 15, 2014 (Appendix B). EBMUD will be notified three 
days prior to start of the MPE event. 

 

3.2 MPE Duration and Pertinent Equipment 

SOMA proposes conducting MPE event for a duration of six weeks. A self-contained 
mobile treatment system (MTS) will be utilized for the proposed MPE event. A 
schematic diagram of the MTS is illustrated in Figure 2. 
 
Employment of compact equipment and an MTS unit is effective because it can be 
easily conducted with limited access and limited available space. Below are details 
of the proposed MPE equipment: 

1. The MTS is equipped with electrical generator, air compressor, liquid ring 
vacuum pump rated at 25-horsepower and 428 standard cubic feet per 
minute, electrical submersible pumps, air/water separator vessel, discharge 
hoses and traffic-rated hose ramps, drop tubes (stingers), and a thermal 
oxidizer for vapor treatment. The oxidizer operates under a valid various 
locations BAAQMD permit. As mentioned above, this permit was modified for 
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presence of a school in the site vicinity prior to the pilot test in December 
2013. 

2. The MTS has adequate flow/vacuum range for site-specific soil type and the 
system is equipped with vacuum pressure relief dilution valves and 
temperature gauges. 

3. MTS is self sufficient with capability to generate its own power utilizing diesel 
powered generator 

4. A flow measurement device will allow for measurement of total flow; a 
sampling port to sample influent and effluent is also available. Samples will be 
collected within first 24 hours of the MPE operation and periodically thereafter 
in order to evaluate system efficiency. 

5. All piping materials utilized will be appropriate for site contamination; 
aboveground lines connecting the individual extraction wells and the 
treatment system unit will be protected by rubberized traffic-rated ramps to 
allow for uninterrupted station operation.  

6. The oxidizer for treatment of extracted vapor will operate under valid various-
locations BAAQMD permit.  

7. Extracted soil vapor concentrations will be measured with an appropriately 
calibrated FID or PID. 

8. Extracted groundwater will be treated using GAC units. Treated groundwater 
will be discharged into the sanitary sewer under discharge permit issued by 
EBMUD. 

 
 

3.3 Well Sampling 

All site wells utilized during the event will be sampled prior to initiating the event and 
at least one week after the end of event in order to evaluate the effectiveness of the 
MPE operation. To minimize costs, MPE event ideally will be coordinated with the 
scheduled groundwater monitoring event for either the pre- or post-test sampling. 
 
 

3.4 MPE Operation 

The MPE system will be set up according to diagram illustrated on Figure 2 and 
procedures described in sections above. The proposed wells MW-1 and MW-2 and a 
combination of these wells will be used during this event. 
 
During initial startup, SOMA will check for blockages, piping leaks, equipment 
functioning, and safety of the overall setup and operation.  
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The MTS system will be operating continuously throughout event; however no 
overnight data collection is proposed at this time. Following initial startup, MTS 
operational data will include: 
 

1. Oxidizer temperature and pump/air temperature as displayed on the MTS 
control panel. 
 

2. Pump/air temperature as displayed on the MTS control panel. 
 

3. Total flow will be calculated using the pump vacuum observation.  
 

4. Dilution flow will be read directly at the gas flow gauge at the air dilution flow 
control valve before the liquid ring pump. Flow will be reported in scfm units. 
 

5. Total liquids removed will be read by the flow meter after the transfer pump 
attached to the bottom of the knockout pot. 
 

6. Vapor samples and concentration readings will be taken on the discharge 
side of the liquid ring pump. Vapor samples will be collected in Tedlar bags 
and submitted to a California state-certified environmental laboratory for 
analyses. Samples will be collected at achievement of steady-state 
drawdown, in the beginning and at the end of the test. A sample will also be 
obtained from the oxidizer stack within 24 hours of the start of pilot test to 
demonstrate compliance with BAAQMD various-locations modified permit 
conditions. 
 

7. Extracted soil vapor concentrations will be measured with an appropriately 
calibrated FID or PID calibrated to hexane. 

 
Appropriate groundwater samples will be collected from the effluent line to 
demonstrate compliance with the temporary waste discharge permit, which will be 
utilized for groundwater disposal. 
 
Appendix C includes MTS Operational Data Sheets. MTS operational data will 
include oxidizer temperature, pump/air temperature, total flow, dilution flow, well 
flow, and total liquids removed by vacuum.  

 

3.5 Effluent Treatment Provisions 

SOMA proposes on-site treatment of extracted groundwater utilizing a GAC, and 
treated groundwater will be discharged to the public sewer system under appropriate 
wastewater discharge permit issued by EBMUD. Groundwater samples will be 
collected and analyzed as required by the discharge permit. 
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Extracted vapor will be treated using an on-board thermal/catalytic oxidizer and 
discharged to the atmosphere under modified air discharge permit issued by 
BAAQMD. Based on the permit requirements, prior to discharge treated vapor will be 
sampled within first 24 hours of system operation and analyzed by a certified 
analytical laboratory. 
 

3.6 Laboratory Sample Analysis 

Collected groundwater samples will be analyzed for the following: 

 TPH-g (EPA Method 8260), TPH-d (EPA Method 8015) 

 VOCs (benzene, toluene, ethylbenzene, total xylenes- collectively termed as 
BTEX, MtBE, and fuel gasoline oxygenates) (EPA Method 8260) 

Collected vapor samples will be used to evaluate contaminant mass removal rates 
and comply with the permit requirements. Vapor samples collected during the pilot 
test will be analyzed for the following: 

 TPH-g and BTEX using USEPA Test Methods TO-3 and TO-15 (full list). 

 

 
4. PROJECTED SCHEDULE AND REPORT PREPARATION 

The workplan will be implemented upon receipt of authorization from SFBRWQCB. 
We anticipate that the proposed work, can be completed in approximately ten weeks 
following receipt of authorization.  
 
Upon completion of all field activities, SOMA will prepare and submit a report 
documenting description of MPE implementation, results, conclusions and 
recommendations.  
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Site History and Use 

 
Soil contamination was initially identified at the site in March 1989, during the 
replacement of the product lines by Diablo Tank and Equipment. Up to 8,400 mg/kg 
of total PHCs as gasoline (TPH-g) were identified in soil samples collected from the 
southern edge of the USTs.  
 
In July 1989, On-Site Technologies excavated and disposed of between 90 and 150 
cubic yards of contaminated soil from the southern end of the UST that then 
contained premium unleaded fuel. Up to 3,300 mg/kg of total PHCs as gasoline 
(TPH-g) were detected in samples collected from excavation sidewalls.  
 
In May 1990, Remediation Service International (RSI) conducted a soil and 
groundwater assessment at the site including installation of four groundwater 
monitoring wells (RS-1 through RS-4). Hydrocarbons were detected in both soil and 
groundwater during this assessment. 
 
In June 1991, soil remediation began at the site using soil vapor extraction (SVE). In 
October 1991, groundwater remediation began at the site using RSI's remedial 
system. Remediation was suspended in 1992, apparently due to Desert Petroleum's 
financial problems.  
 
In 1994 a 280-gallon waste oil UST was removed along with approximately 40 cubic 
yards of contaminated soil and in 1998 the 4,000-gallon gasoline UST was removed 
along with approximately 40 cubic yards of contaminated soil.  
 
Reportedly the site has been monitored on a quarterly basis since May 1990, 
monitoring was discontinued in 1999. A Corrective Action Plan for the site was 
prepared in February 1995. 
 
Beginning in 1995, hydrocarbon concentrations started to rise and free 
hydrocarbons appeared in monitoring well RS-1. During interim free-product 
removal, between October and December 1996, 30.4 gallons of gasoline and 1,077 
gallons of contaminated groundwater were removed from monitoring well RS-1.  
 
In March 1999, Western Geo-Engineers of Woodland, California prepared a 
quarterly groundwater monitoring report and subsurface conduit study for the site. 
This subsurface conduit study identified a sewer line that was partially submerged 
below the typical depth to groundwater at the site. This sewer line could potentially 
act as a conduit for migration of groundwater contamination.  
 
A Report for Soil and Groundwater Assessment was prepared by Agua Science 
Engineers, Inc in May 24, 2000 which documented further delineation of the soil and 
groundwater contamination extent in the off-site area. 
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“Out-of-compliance” correspondence dated June 18, 2009, was issued by Alameda 
County Environmental Health Services (ACEHS) for the site; this letter was related 
to a workplan dated December 7, 2000 for installation of five monitoring wells in both 
on- and off-site areas where elevated concentrations of fuel hydrocarbons had been 
detected. 
 
Between July 29 and August 18, 2011 two underground storage tanks (USTs), one 
10,000-gallon and one 3,000-gallon capacity, were excavated and disposed of 
off-site. During this event, associated fuel piping was also excavated and disposed 
of off-site. Depth to the bottom of excavation pit was recorded at 11.5 feet bgs. The 
UST pit and trenches were not backfilled to grade with clean (imported) fill material 
or resurfaced because the owner indicated he intends to install new USTs and 
piping in the near future. The UST pit was lined and backfilled with existing material 
and concrete rubble. The site is currently fenced in, which limits public access to the 
property. Confirmation soil samples were collected from beneath removed USTs and 
associated piping. Two groundwater samples were collected from the UST pit. It 
appeared that soil and groundwater contamination still exists in the area of removed 
USTs, as illustrated by levels of chemicals of concern (COCs) in excess of 
Environmental Screening Levels (ESLs). Lesser soil contamination exists in the area 
beneath the removed fuel piping. 
 
On March 15 and 16, 2012, under SOMA’s oversight, Fisch Drilling (Fisch) 
advanced on-site borings CPT/MIP-1 and CPT/MIP-2, and borings DPT-1 through 
DPT-4. Borings DPT-1 and DPT-2 were advanced adjacent to CPT/MIP-1 and 
CPT/MIP-2. Boring DPT-1 was renamed CPT/DPT-1 and was continuously logged 
to verify the CPT obtained data. Based on results of this sampling it appeared that 
soil and groundwater contamination still exists in the area of removed USTs and in 
the explored downgradient (off-site) areas. In order to address residual soil 
contamination, SOMA proposed conducting a shallow soil excavation in the vicinity 
of former USTs. 
 
In October 2012, based on chemical concentrations in soil, an interim remedial 
excavation to address the residual contamination in the area of the former USTs was 
implemented.  As part of this remedial excavation an area of approximately 1,200 
square feet was excavated to approximately 12 feet bgs and then deepened to 
approximately 15 feet bgs based on soil discoloration and field PID readings. 
Approximately 788.65 tons of excavated soils were disposed of at an approved 
disposal facility and excavation pit was backfilled with clean fill material. Prior to 
backfill placement confirmation soil samples were collected from the bottom and 
sidewalls of excavation (where feasible); once backfilled the area was resurfaced 
with asphalt and concrete, as appropriate. Two groundwater monitoring wells RS-1 
and RS-2 were located near or inside the footprint of the excavation, and as required 
were decommissioned prior to the initiation of excavation activities at the site 
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In December 2012, SOMA submitted a workplan for additional investigation, well 
replacement and (multi-phase extraction) MPE pilot testing. This workplan was 
approved by the San Francisco Bay regional water quality Control board (SF 
RWQCB) on April 3, 2013. In May 2013, two replacement wells (MW-1 and MW-2) 
and two soil borings next to each other (DPT-5 and DPT-5W) for collection of soil 
and groundwater samples were installed. Results were documented in SOMA’s 
report ‘Additional investigation and Monitoring Wells Replacement Report’ dated 
September 13, 2013. 
 
In December 2013, MPE pilot test was conducted at the site and results and 
recommendation were documented in ‘Multi-Phase Extraction Pilot Testing Report’ 
dated January 21, 2014. SOMA’s recommendation to conduct further MPE events at 
the site was approved in RWQCB’s directive dated June 27, 2014. 
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APPENDIX B 

BAAQMD AND EBMUD PERMITS 
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APPENDIX C 

MTS OPERATIONAL DATA SHEET 
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