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Proposed Scope of Work 
 
Proposed activities include the following: 
 
• Prepare a Site health & safety plan (HASP) to inform project personnel of potential site 

hazards, as required by OSHA 
• Obtain an appropriate well permit from the Zone 7 Water Agency prior to remedial well 

installation activities 
•  Conduct a private underground utility survey and review of Site plans to determine 

 appropriate location for proposed well RW-1 
•  Conduct installation of additional remedial well RW-1, including well development and 

 surveying 
•  Conduct geochemical parameter sampling 
•  Notify applicable regulatory agencies and Site operator(s) prior to conduct of DPE 

 event  
• Conduct mobile DPE event utilizing wells RMW-13 and proposed well RW-1.   
• Prepare a report summarizing activities associated with remedial well installation and 

results obtained during geochemical sampling and DPE activities. 
 
Site Health & Safety Plan 

 
A Site Health & Safety Plan (HASP) will be prepared to minimize potential exposure of 

field personnel to possible hazards, which may be present during well installation, geochemical 
sampling activities and the DPE event.  The HASP will include, at a minimum, emergency 
contact information and provide directions to the nearest medical facility for emergency 
treatment.  In addition, the HASP will contain a completed Work Risk Assessment Tool 
(WRAT). 
 
Local Permitting and Notification 

 
Prior to remedial well installation, an applicable well permit will be obtained from the 

Zone 7 Water Agency.  The Bay Area Air Quality Management District (BAAQMD) and the 
Livermore Fire Department (LFD) will be contacted/notified a minimum of 72 hours prior to 
initiation of DPE activities.  Based on previous discussions with the BAAQMD and LFD, it is 
anticipated that no permits will be required to perform the mobile DPE event, however, 
abatement of discharged vapors will be required.    

 
 In addition, the operators of Station #6113 will be notified of pending environmental 
work at least one (1) week in advance of field activities to determine how to best minimize the 
disruption of business operations.   
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Remedial Well Installation 
 

Upon request of ACEH, an additional remedial well is proposed for installation in the 
vicinity of former wells MW-5 and VW-3 in order to assist with an evaluation of impacted soil 
and groundwater within this area and provide an additional observation and remedial well for 
DPE activities.  Underground utilities at the site will be cleared via Underground Service Alert 
and a private utility locator prior to well installation activities. A precautionary drilling technique 
will also be used to clear the boring location for subsurface utilities prior to drilling activities.  
The proposed well boring will be drilled via a hollow stem auger type drilling method.  
Subsequent to well installation, a surveyor licensed in the State of California will locate the new 
wells and tie into existing wells and on-site features relative to x, y, and z coordinates (including 
latitude and longitude in decimal degrees – x, y-datum via NAD83 and z-datum via NAVD88) to 
update the current site layout.  Drilling and well installation activities will be conducted by a 
contractor licensed to construct monitor wells in the State of California. 

 
Remedial well RW-1 is proposed to be installed on the Site as depicted in Drawing 2.  

This location is within an area previously designated as a no ground disturbance zone due to the 
proximity of the UST system.  However, it is anticipated that a variance will be approved by BP 
in order to facilitate drilling in this area of the Site.  Placement of RW-1 may be modified based 
on the underground utility survey and review of Site plans depicting UST system components.  A 
total soil boring depth of approximately 35 feet is proposed for this well based on historic and 
current groundwater levels.  Drilling cuttings will be screened with a PID for VOCs.  The 
remedial well screen will be placed to a depth of approximately 35 feet below ground surface 
(bgs) with 20 feet of well screen.  Soil samples will be collected in brass sleeves per industry 
standards at approximately 6.5 feet bgs, at approximate five-foot intervals following the first 
sample, and at the capillary fringe, as conditions allow.  Depending on field conditions, it is 
anticipated that three to six soil samples from the boring will be submitted to the laboratory for 
analyses.  The collected soil samples will be submitted to TestAmerica (Irvine, California) for the 
following analyses: Gasoline Range Organics (GRO (C6-C12)) by EPA Method 8015B and 
Benzene, Toluene, Ethylbenzene, and Total Xylenes (BTEX), Methyl Tertiary Butyl Ether 
(MTBE), Ethyl Tertiary Butyl Ether (ETBE), Tert-Amyl Methyl Ether (TAME), Di-Isopropyl 
Ether (DIPE), 1,2-Dibromomethane (EDB), 1,2-Dichloroethane (1,2-DCA), Tert-Butyl Alcohol 
(TBA) and Ethanol by EPA Method 8260B.   

 
The proposed remedial well will be constructed using 4-inch diameter, Schedule 40 PVC 

well casing and factory slotted well screen (0.020-inch slots) with flush threaded water tight 
connections.  The screen interval will be surrounded by silica sand compatible with 0.020-inch 
slots in the annular space from the total depth to approximately one foot above top of screen.  A 
sanitary seal, consisting of approximately two feet of bentonite well-seal overlain by neat cement 
grout, will be installed from top of the silica sand to ground surface.  The well head will be 
completed with an air-tight plug and traffic-rated monitor well vault.  Well development 
activities consisting of surging the well with a surge block, bailing the well with a bailer, and 
pumping the well with a submersible groundwater pump until relatively silt-free water is 
removed will take place at least 48 hours following well construction activities.  Residual soil 
cuttings and rinseate generated during well installation activities will be temporarily stored      
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on-Site in appropriate 55-gallon drums prior to proper characterization and transportation to a 
BP-approved disposal facility.        

   
Geochemical Parameter Sampling 
 
 Depth-discrete geochemical sampling is proposed to assist with determination of 
biodegradation activity associated with the Site and potential future remedial options.  A bladder 
pump and controller will be utilized to collect depth-discrete groundwater samples from wells 
MW-2, MW-4, MW-7, MW-9, MW-11, MW-12, RMW-13, RW-1, VW-1, VW-2, and VW-4.  
Disposable tubing will be placed within the top three feet of each well to collect a discrete 
sample from the upper portion of the well, then moved to the middle three feet of wetted casing 
to collect a discrete sample from the middle portion of the well, and finally moved to the bottom 
three feet of wetted casing in order to collect a discrete sample from the lower portion of the 
well.  The middle sample may be eliminated from select wells depending on the length of the 
water column.  Samples will be collected at the top, middle, and bottom of each well assuming a 
minimum of eight feet of water is present between each interval.  Groundwater samples shall be 
placed into appropriate containers, labeled, sealed, and stored on ice until shipment to the 
laboratory.   
 
 Groundwater samples will be shipped to TestAmerica (Irvine, California) under proper 
chain-of-custody protocol.  Each sample will be analyzed for the following constituents:        
GRO (C6-C12) by EPA Method 8015B; BTEX, MTBE, ETBE, TAME, DIPE, EDB, 1,2-DCA, 
TBA and Ethanol by EPA Method 8260B; Carbon Dioxide (CO2) and Methane (CH4) by RSK-
175M; Nitrate, Nitrite, Phosphate, and Sulfate by EPA Method 300.0; Total Kjeldahl Nitrogen 
(TKN) by SM 4500 N Org B; Total Nitrogen by calculation; Dissolved Oxygen (DO) SM 4500-
O G; and Manganese by EPA Method 6010B.  The following parameters will be collected in the 
field at the time of sampling:  DO, pH, temperature, conductivity, Ferrous Iron, and Oxygen 
Reduction Potential (ORP).   
 
Mobile DPE Event 

 
The proposed mobile DPE event is expected to take place over four (4) to five (5) 

consecutive days and will consist of a stepped stinger depth event and a constant stinger depth 
event.   A trailer-mounted DPE system with a liquid-ring pump (or similar) and a thermal 
oxidizer will be mobilized to the Site to perform the mobile DPE event.   

 
Air and water will be extracted from wells RMW-13 and proposed well RW-1 using a 

1½-inch diameter PVC or ABS plastic ‘stinger’ which will be lowered into the extraction well.  
Extracted groundwater and soil vapors will be directed to a cyclonic water knockout tank for 
separation.  Process vapors will be treated via thermal oxidization prior to discharge to the 
atmosphere, while groundwater will be transferred to a temporary on-Site storage tank until 
characterized and transported to an appropriate BP-approved facility for treatment.   
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Stepped Stinger Depth Extraction Event 
 

As indicated above, the objective of the DPE event is to facilitate mass removal of VOCs 
from the subsurface.  In order to maximize the rate of mass removal, an “optimal” stinger depth 
will be determined for each well.  An “optimal” stinger depth is defined herein as the depth at 
which the highest vapor concentrations are observed.  Efforts will be made to determine the 
“optimal” stinger depth by operating the mobile DPE system at a series of stepped stinger depths.  
The stepped stinger depth extraction event will consist of the following activities: 

 
• Lower stinger inlet in one (1) foot intervals (steps) beginning with one (1) foot below 

static water elevation, and extract air and water for a time period not to exceed three (3) 
hours each step 

• Measure/record flow rates (water and vapor) at each step 
• Monitor VOC concentrations in the vapor stream utilizing a photoionization detector 

(PID) at each step 
• Step testing will cease when the stinger depth reaches approximately 25 feet bgs, when 

water is no longer being removed from the subsurface, and/or when PID measurements 
do not indicate the removal of VOCs 
 
The DPE stepped stinger depth event is not expected to exceed 24 hours at each well; 

however, steps may be terminated early based on observed conditions and decreased vapor 
extraction recovery rates.   

 
Constant Stinger Depth Extraction Event 
 

Upon completion of the final stepped stinger depth event, recorded data will be analyzed 
to determine the “optimum” stinger depth to maximize VOC removal from the subsurface at each 
well.  The constant stinger depth event is expected to be conducted for a minimum of 48 hours 
and a maximum of 72 hours; however, if PID readings decrease dramatically during the constant 
stinger depth event further adjustment of the stinger depth may occur to further maximize VOC 
removal.  Additionally, if stinger depth adjustments do not influence PID readings for two to 
three continuous hours, the DPE constant stinger depth extraction event may be terminated after 
notification and discussions between the Broadbent project manager and project engineer.   

 
Monitoring and Sampling 

 
Prior to initiating the DPE event, the hour meter reading on the mobile DPE system will 

be recorded and background depth-to-water level measurements will be measured and recorded 
in on-Site wells RMW-13 and proposed well RW-1 (extraction wells), MW-4, MW-7, MW-9, 
VW-1, VW-2, and VW-4 (observation wells).  A data-logging submersible transducer will be 
placed in wells RMW-13 and proposed well RW-1 to continuously monitor the groundwater 
elevation in these wells during testing activities.  Periodic monitoring of depth-to-water in the 
observation wells will be conducted at half-hour intervals during stepped stinger depth extraction 
activities.  Well RMW-13 will be utilized as an observation well during testing at proposed well 
RW-1 and vice versa during DPE testing at well RMW-13.  During the constant stinger depth 



Broadbent & Associates, Inc.                Addendum Work Plan 
Chico, California  Station #6113/Livermore 
  September 12, 2012 
  Page 6 
 
extraction event, depth-to-water will measured in the observation wells approximately every four 
(4) hours.  

 
Throughout the duration of the stepped stinger depth extraction portion of the mobile 

DPE event, field personnel will record the mobile DPE system hour meter reading, applied 
vacuum, wellhead vacuum, total DPE system influent air flow, DPE system dilution air flow, 
monitor/record hydrocarbon vapor concentrations with a PID, measure/record water extraction 
flow rate, and monitor/record water totalizer readings at approximate 20-minute intervals.   

 
During the constant stinger depth portion of the mobile DPE event, field personnel will 

record the mobile DPE system hour meter reading, applied vacuum, wellhead vacuum, total DPE 
system influent air flow, DPE system dilution air flow, monitor/record hydrocarbon vapor 
concentrations with a PID, measure/record water extraction flow rate, and monitor/record water 
totalizer readings at one (1) hour intervals. 

 
Water and vapor samples will be collected at 12-hour intervals during the constant stinger 

depth portion of the DPE event.  Collected samples will be submitted under standard chain-of-
custody protocol to BP’s contract laboratory TestAmerica in Irvine, California.  Submitted vapor 
samples will be analyzed for gasoline range organics (GRO, C6-C12), benzene, toluene, 
ethylbenzene, and total xylenes (BTEX), and methyl tertiary butyl ether (MTBE) using EPA 
Method 8260B.   

 
In addition to the previously listed constituents, groundwater samples will also be 

analyzed for TBA, DIPE, ETBE, and TAME using EPA Method 8260B.  Laboratory analytical 
results for vapor samples will be reported in both parts per million volume/volume (ppmv) and 
milligrams per cubic meter (mg/m3).  Not all collected samples will be submitted for analysis.  It 
is anticipated that a minimum of three (3) vapor and three (3) groundwater samples will be 
submitted for laboratory analysis from the constant stinger depth event. 
 
Documentation of Well Installation, Geochemical Sampling, and DPE Event Activities 
 
 Upon completion of the field activities described above and after receipt of laboratory 
analytical data, Broadbent will prepare a Remedial Well Installation, Geochemical Sampling and 
DPE Event Report containing the following: 
 
• Brief description of work performed 
• Copies of permit(s) 
• Copies of pertinent field notes and boring/well construction logs 
• Tabulated results and measurements obtained from geochemical sampling and DPE activities 
• Laboratory analytical reports and copies of chain-of-custody records 
• Applied vacuums and extracted vapor flow rates determined for wells RMW-13 and 

 proposed well RW-1 
• Groundwater drawdown and extracted flow rate determined for wells RMW-13 and proposed 

 well RW-1 
• Recommendations for future work 
 





DRAWINGS 
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