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1.0 INTRODUCTION 

Delta Consultants, (Delta), on behalf of ConocoPhillips (COP) has prepared this Remedial 

Action Plan (RAP) for the 76 Service Station No. 7376, located at 4191 First Street in 

Pleasanton, California and the adjacent properties to the north and northeast (site) 

(Figures 1 and 2).  Delta has prepared this document in response to the Alameda County 

Health Care Services Agency (ACEH) letter dated October 19, 2010 and after consultation 

with other impacted stakeholders.  The RAP presents the selected remedial action for the 

site which involves source removal activities through soil vapor extraction, extraction and 

disposal of separate phase hydrocarbons (SPH),  and management of groundwater 

migration control through groundwater extraction and treatment.  Monitoring of 

groundwater will be necessary during a post remediation phase in order to ensure the 

effectiveness of the remedies.  Following completion of active remediation, the anticipated 

future use of the site is as a commercial gasoline retail station and the property to the north 

and northwest as a City of Pleasanton landscaped parking area.   

2.0 REMEDIAL ACTION PLAN 

Delta has evaluated the currently applicable remedial approaches for addressing the 

constituents of concern (COCs) identified beneath the site and properties to the north.   

Primary COCs are petroleum hydrocarbons and the fuel oxygenate methyl tert-butyl ether 

(MTBE) derived from the 76-branded service station and bunker fuel oil from a former under 

ground storage tank (UST) within the former railroad right-of-way north of the site.  Based 

on Delta’s evaluation of the site conditions, pilot testing, and remedial alternatives per the 

Revised Corrective Action Plan dated September 30, 2010 (DELTA, 2010), Delta 

recommends soil vapor extraction (SVE) and groundwater extraction (GWE) as the most 

appropriate active remedial action at the site.  Any separate phase bunker oil will be 

removed from well sumps. 

2.1 Targeted Cleanup Goals 

Initial targeted cleanup goals are the California Regional Water Quality Control Board, San 

Francisco Bay (RWQCB) Environmental Screening Levels (ESLs).  The ESLs will be re-

evaluated after one year of system operation. Any identified COC’s that are not listed in the 

RWQCB’s ESL table will be evaluated and tracked with guidance from the lead regulatory 
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agency. The following table summarizes the published ESLs for the COCs identified in 

Delta’s Revised Corrective Action Plan.  

 

TARGETED CLEANUP GOALS 

 

COC Soil 
(mg/kg) 

Groundwater 
(ug/L) 

Benzene 0.044 1.0 

MTBE 0.023 5.0 

TPH-G 83 100 

TPH-residual fuels (soil 
>3m) 

5,000 100 

TPH-residual fuels (soil 
<3m) 

370 210 

ethylbenzene 3.3 30 

naphthalene 3.4 17 

toluene 2.9 40 

xylene 2.3 20 

2-methylnapthalene 0.25 2.1 

Fluorine 8.9 3.9 

tertiary-butyl alcohol 0.075 120 

mg/kg =milligram per kilogram   ug/L = micrograms per Liter 

MTBE = methyl tertiary butyl ether  TPH-G= Total Petroleum Hydrocarbons as Gasoline 

m= meters 
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2.2 SVE System Details 

The conceptual design will consist of a network of SVE wells screened in the permeable 

vadose zone layers of sand and gravel.  The purpose of these wells is to reduce volatile 

organic compound (VOC) and petroleum hydrocarbon mass from the vadose zone to 

minimize potential future migration into the saturated zone.    The proposed network of SVE 

wells is designed to maximize the area of vapor extraction influence and adequately 

mitigate the subsurface impacts.  Based on the results of the April 2010 SVE pilot test, a 

conservative radius of influence (ROI) of 12 feet was reported as the minimum expected 

ROI.  To ensure adequate capture zone in the stratified site lithology, the SVE well spacing 

has been designed with overlapping ROI’s (Figure 2).  This overlapping along with a 

conservative design ROI of 12 feet, should allow maximum vapor recovery in the targeted 

area.     

 

Existing wells CWB-1 and CWB-3 will be connected to the SVE system to extract vapors.  

Additional SVE wells will be installed and connected to the system to allow for flexibility in 

operation and concentration of the remediation efforts on those areas with the highest 

concentrations of TPH-G, benzene, toluene, ethylbenzene and total xylenes (collectively 

known as BTEX), compounds, and fuel oxygenates.  The proposed additional SVE wells are 

VE-1 through VE-6, VE-7A, VE-7B, VE-8A, VE-8B, VE-9, VE-10A, VE-10B, VE-11A, VE-11B, 

and VE-12 through VE-23.  Each SVE well will be individually connected to a manifold 

located on the 76 Service Station No. 7376 property in the proposed remediation compound 

by an appropriately sized process line.  All appropriate access agreements with impacted 

stakeholders will be obtained prior to well installation or remedial construction activities. 
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The proposed SVE well locations are shown on Figures 2 and 3.  A table with the proposed 

well specifications is presented below; 

 

  
Well ID 

Well 
Diameter 
(inches) 

Total Well 
Depth 

(ft. bgs) 

Screen 
Interval 
(ft. bgs) 

Well Sump 
Interval 
(ft. bgs) 

VE-1 4 40 22 to 37 37 to 40 
VE-2 4 40 22 to 37 37 to 40 
VE-3 4 40 22 to 37 37 to 40 
VE-4 4 40 22 to 37 37 to 40 
VE-5 4 40 22 to 37 37 to 40 
VE-6 4 40 22 to 37 37 to 40 

VE-7A 4 40 22 to 37 37 to 40 
VE-7B 4 66 58 to 63 63 to 66 
VE-8A 4 44 31 to 41 41 to 44 
VE-8B 4 66 58 to 63 63 to 66 
VE-9 4 44 31 to 41 41 to 44 

VE-10A 4 44 31 to 41 41 to 44 
VE-10B 4 68 55 to 65 65 to 68 
VE-11A 4 44 31 to 41 41 to 44 
VE-11B 4 68 55 to 65 65 to 68 
VE-12 4 44 31 to 41 41 to 44 
VE-13 4 44 31 to 41 41 to 44 
VE-14 4 44 31 to 41 41 to 44 
VE-15 4 44 31 to 41 41 to 44 
VE-16 4 44 31 to 41 41 to 44 
VE-17 4 44 31 to 41 41 to 44 
VE-18 4 44 31 to 41 41 to 44 
VE-19 4 44 31 to 41 41 to 44 
VE-20 4 44 31 to 41 41 to 44 
VE-21 4 44 31 to 41 41 to 44 
VE-22 4 44 31 to 41 41 to 44 
VE-23 4 44 31 to 41 41 to 44 

 

ft. bgs = feet below ground surface 

 

Wells will be constructed of 4-inch diameter PVC casing and well screen (0.020 inch).  A #3 

sand pack will be placed to two feet above the screen interval.  A two-foot thick bentonite 

seal will be placed above the sand pack followed by a cement grout to the surface.  In 
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addition to utilizing these proposed wells for vapor extraction, there is the possibility of 

recovering bunker fuel/weathered oil in these wells that has migrated from the former 

redwood underground storage tank (UST) area, as discovered during the groundwater 

pumping feasibility study in April 2010. The three foot, non-screened casing section sump at 

the bottom of each well will be used to house a pneumatic product pump or alternative 

product skimmer to pump out any collected bunker fuel oil.  Due to the low anticipated 

volume of weathered oil that will be recovered each month, a flexible, oil grade tubing 

contained will be used to transport any recovered oil from the well to the top of each well. 

During site visits, field personnel will pump and /or transfer the recovered oil into properly 

labeled 55-gallon Department of Transportation rated drums for future disposal.   

 

General industry practices for trenching installation methodologies will be utilized, including 

process pipe materials selection, use of sweep angles in the trench layout to minimize flow 

restrictions, trenching depth, sloping of the process lines, trench backfill and trench 

compaction.  Field and engineering determinations will be made for the reuse of excavated 

soil in the trenching backfill, if soil is deemed clean and appropriate for compaction; it will 

be place back into the trench.  If soil is deemed impacted or unsuitable for compaction, 

appropriate protocols for separating, stockpiling, classifying and disposing of clean, non-

hazardous and hazardous waste will be implemented. 

 

Recovered vapors from the SVE system will be treated using a skid mounted SVE blower 

equipped with a Thermal Oxidizing (Thermox) Unit.  Based on the SVE system performance 

data collected during the April 2010 SVE Feasibility Study, a minimum 500 cubic feet per 

minute SVE Blower/Thermox will be needed to run all 27 wells simultaneously. However, to 

improve well flow rates and optimize vapor extraction, wells will be extracted from on a 

periodic or timed basis. A compressor installed in the remedial compound will be used to 

power the pneumatic product pumps in the SVE wells. 

 

Two design items should be noted for the proposed SVE system.  On the offsite property, a 

KinderMorgan underground petroleum pipeline is noted as running southwest to northeast.  

Any drilling  or trenching work in this area will need to be coordinated with KinderMorgan 

prior to conducting any field activities. The second design item is that several offsite SVE 

wells and their associated process pipe trench lines are located on a third party 
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stakeholder’s private property.  Access negotiations for this well installation and remedial 

work will need to be completed prior to the final implementation activities. 

 

2.3 GWE System Details 

Two proposed groundwater extraction wells, GWE-1 and GWE-2, will be connected to the 

groundwater pump and treat system.  GWE-1 is proposed near the location of  existing well 

MW-5 for removal of separate phase hydrocarbons (SPH) and associated dissolved 

constituents.  The well will be designed to accept a SPH skimmer and with a bottom sump 

for collection and removal of heavy fuels.   

 

GWE-2 is proposed down-gradient and off-site to provide migration control of the existing 

groundwater plume.  The well will be constructed of 4-inch diameter PVC casing to a total 

depth of approximately 85 feet below ground surface (bgs).  Depths to groundwater in 

adjacent wells MW-8 and MW-9 in September 2010 were 68.73 and 65.90 feet respectively.  

The well will be screened from approximately 65 to 85 feet bgs in order to be able to extract 

groundwater from the saturated sand and gravel layers currently contaminated with 

petroleum hydrocarbons and MTBE.  SPH is not anticipated at this downgradient location.        

 

Based on previous pumping test, the groundwater extraction flow rate is anticipated to be 

approximately 1.0 gallon per minute (gpm).  The sustained yield and area of influence will 

be determined by a 24-hour pumping test at both GWE-1 and GWE-2.  Extracted 

groundwater will be conveyed by underground piping to a treatment area in the northern 

portion of the service station property.  The extracted groundwater will be treated by 

granular activated carbon (GAC) and then discharged in accordance with applicable permit.   

 

2.4 Conceptual Remedial System Design 

The SVE system design will generally consist of a vacuum pump with an effluent air 

treatment system.  Vapor extracted from the vadose zone will be treated by a thermal 

catalytic oxidizer (TCAT).  Initially, all SVE wells will be connected to the system to extract 

vapors, and as remediation progresses, Delta will evaluate the need to add additional SVE 

wells or disconnect SVE wells from the system.  The design of the proposed groundwater 

pump and treat system will consist of a dedicated pneumatic pump in each well for GWE.  
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Groundwater will be pumped to a surge/storage tank, through a sediment filter bag 

assembly, then pumped through a minimum two (2) 2,000-gallon liquid activated carbon 

vessels prior to discharge to the sewer or storm drain connection.  System design drawings 

are included as Appendix A.  

   

Treatment of Waste streams 

The waste stream generated by SVE is soil vapors.  The vapors will be treated by a TCAT.  

The SVE system will be designed to meet Bay Area Air Quality Management District 

(BAAQMD) discharge requirements obtained for this specific site.  Extracted groundwater 

will be treated by carbon adsorption and discharged to the sewer or storm drain under a 

Publicly Owned Treatment Works (POTW) or National Pollutant Discharge Elimination 

System (NPDES) permit. 

 

Progress Monitoring and Sampling 

Progress of the SVE remediation system will be monitored by sampling the system influent 

streams of soil vapors and groundwater.  All sampling will be based on site specific permit 

driven requirements of the BAAQMD, POTW, or NPDES.  Each permit is unique in regards to 

analysis required, frequency of sampling and measurements, analytical methods, and 

reporting requirements. Delta will comply with all BAAQMD startup and monthly monitoring 

requirements.  

 

Generally BAAQMD permits require a three day startup event where air samples are 

collected daily from influent, post dilution and effluent air points and analyzed for COCs. 

Continuous monitoring of the air stream temperature and flow rates is also conducted 

during the startup to ensure the permit conditions are satisfied and the remedial equipment 

is operating properly. Additional system parameter data, both permit required and non-

specific permit required, will also be collected to monitor system performance. This includes, 

but is not limited to collecting pressure, flow and hydrocarbon concentration of the 

individual SVE wells influent process lines. A baseline ROI for the SVE system will be 

established during the first quarter of operation.  Other extraction wells can be used as 

observation points to verify ROI by closing the well at the vapor manifold.  ROI evaluation 

will continue on a monthly basis to track performance.  
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The groundwater discharge permit will also dictate monitoring and sampling requirements 

and procedures.  Optimization of the system will be based on these permit required 

sampling results.  Drawdown of the water table will be monitored in adjacent monitoring 

points to determine an effective ROI for the recovery wells. 

         

Progress Evaluation 

Progress of the SVE and GWE system will be evaluated based on influent analytical data.  In 

addition, influent hydrocarbon concentrations   readings will be recorded from individual 

extraction wells on a monthly basis using a photo-ionization detector (PID).  These PID 

measurements will be used  to monitor the performance of each extraction well.  Recovery 

rates for system COC and groundwater recovery rates will also be monitored monthly.  

Monthly trend analysis of all field data and quarterly trend analysis of all lab data will be 

used to optimize the system and ensure proper and efficient system operation.  Continued 

operation of the SVE system will be evaluated after one year of operation or earlier if COC 

recovery rates reach asymptotic levels. 

 

After the influent soil vapor concentrations have approached an asymptotic reduction the 

system will be tested for rebound of concentrations.  Rebound testing will consist of 

collecting baseline laboratory vapor samples followed by a 3-month period of shutdown.  

During the shutdown period, PID air samples from each SVE well head will be collected on a 

monthly basis to monitor for rebound.  Additionally, during this shutdown period one sample 

for laboratory analysis will be collected from up to three SVE wells exhibiting the highest 

COC concentrations (based on PID samples).  At the completion of the shutdown period the 

SVE system will be restarted and laboratory analytical vapor samples will be collected.  

Analytical data will be compared to baseline samples at shutdown to evaluate for rebound of 

COC concentrations.  If rebound occurs, the analytical results and magnitude will be 

discussed with the regulatory agency a recommendation may be made to restart the system 

or continue monitoring.  Prior to restarting the system, the appropriate stakeholders will be 

notified.  If it is determined that rebound has not occurred, a work plan for confirmation soil 

borings will be prepared.     

 

Specific Bunker C clean up will be evaluated after one year of operation of in-well pumping.  

Product recovery and optimization will be conducted monthly for the first year .  After one 
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year of operation, Delta recommends the following: a review of the SPH recovery rates and 

SPH volumes to identify the impacted areas remaining on all properties, a comparison of 

this data against the remedial system layout, evaluate the need for additional wells and a 

possible expansion of system or development of a risk assessment model to address 

potential unrecovered bunker fuel as it relates to human health and environmental impacts.  

 

Progress Reports 

Quarterly progress reports of the remediation system will be submitted. At a minimum, this 

report will include the following items:  

• The percentage of time the system has operated; 

• A summary of the flow rate, temperature and pressure of recovered vapors; 

• A comparison of calculated ROIs for the SVE wells 

• The extraction rate of groundwater; 

• The volume of weather oil/SPH recovered and disposed of; 

• The mass of hydrocarbons removed as soil vapor; 

• The mass of hydrocarbons removed by the extracted groundwater; 

• The percentage of reduction in hydrocarbon concentration in the vapor phase;  

• The percentage of reduction in hydrocarbons concentrations in groundwater; 

• A summary of the remedial system optimization efforts; and 

• A summary of compliance and permitting issues for both the air and groundwater 
discharge permits. 

 

Confirmation Sampling 

Once asymptotic reduction of hydrocarbon concentrations has been confirmed in the vapor 

phase samples, soil confirmation samples will be collected.  A work plan describing 

confirmation sampling activities will be prepared for submittal to the ACEH. 

 

Implementation Schedule 
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Implementation of the activities discussed in this report will be initiated upon receipt of 

approval from the ACEH.  Delta anticipates the following implementation schedule: 

 

 

Milestone Approximate Time Frame 

RAP review and commenting period 3  months 
Permitting, well installation, and 

construction activities 9 months 

Active remediation 3 years (with annual system 
performance reviews) 

Post monitoring 2 years 
Closure activities 3 months 

 

3.0 REMARKS 

The descriptions, conclusions, and recommendations contained in this report represent 

Delta's professional opinions based upon the currently available information and are arrived 

at in accordance with currently acceptable professional standards.  For any reports cited 

that were not generated by Delta, the data from those reports is used "as is" and is 

assumed to be accurate.  Delta does not guarantee the accuracy of this data for the 

referenced work performed nor the inferences or conclusions stated in these reports.  This 

report is based upon a specific scope of work requested by the client.  The Contract 

between Delta and its client outlines the scope of work, and only those tasks specifically 

authorized by that contract or outlined in this report were conducted.  This report is 

intended only for the use of Delta's Client and anyone else specifically listed on this report.  

Delta will not and cannot be liable for unauthorized reliance by any other third party.  Other 

than as contained in this paragraph, Delta makes no express or implied warranty as to the 

contents of this report. 
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