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February 26, 2009 Reference No. 060058 
 
 
 
Mr. Jerry Wickham 
Alameda County Environmental Health Services 
1131 Harbor Bay Parkway, Suite 250 
Alameda, California 94502-6577 
 
Re: Work Plan for Monitoring Well Installation 

Former Texaco Service Station 21-1253 
930 Springtown Boulevard 
Livermore, California  

 Fuel Leak Case RO0000189    
 
Dear Mr. Wickham: 
 
Conestoga-Rovers & Associates (CRA) is submitting this Work Plan for Monitoring Well Installation on 
behalf of Chevron Environmental Management Company (Chevron) for the site referenced above.  
Alameda County Environmental Health Services (ACEH) has requested a pilot test work plan or draft 
corrective action plan to remediate remaining residual petroleum hydrocarbon impact in soil and 
groundwater in a letter dated December 4, 2008 (Attachment A).  CRA understands the request, but 
believes that it is necessary to determine current groundwater conditions prior to any proposed remedial 
work.  Therefore, CRA proposes to install six groundwater monitoring wells and monitor for four 
quarters before presenting any work plan of remedial actions.  Presented below are a summary of the site 
background and the proposed scope of work.  
 
 
SITE BACKGROUND 

The site is a former Texaco service station located on the corner of Springtown Boulevard and Lassen 
Road in Livermore, California (Figure 1).  In the summer of 1985, Texaco sold the site.  The underground 
storage tanks (USTs) and product lines were removed concurrent with the construction of a 7-Eleven 
convenience store on the site. The site is still occupied by a 7-Eleven convenience store, surrounded by a 
paved parking area (Figure 2). 
 
A total of 11 soil borings, 10 groundwater monitoring wells, 1 soil vapor extraction and air sparge well 
and 1 groundwater extraction well have been installed at the site.  All site wells were subsequently 
destroyed based on ACEH and the San Francisco Regional Water Quality Board concurrence in 2002 that 
no further action was needed.  No remedial action completion certificate was ever issued.  In 2007, ACEH 



 

 
 
February 26, 2009  Reference No. 060058 

- 2 - 
 
 

  
 Worldwide Engineering, Environmental, Construction, and IT Services 

requested investigative work to fill data gaps prior to issuing case closure.  A summary of environmental 
investigations conducted to date at the site is included as Attachment B. 
 
 
SITE GEOLOGY AND HYDROGEOLOGY 

Soil at the site consists of alluvial and colluvial silty clays, silty sands, gravelly sands, sandy silts and 
clayey silts of Holocene age.  These soils have a maximum thickness in the region of approximately 150 
feet.  The Pliocene-aged Tassajara Formation, described by DWR as consisting of sandstone, shale and 
limestone, forms the bedrock beneath the site. 
 
The site is located in the Mocho II sub-basin of the Main Basin in the Livermore Valley, as defined by the 
California Department of Water Resources (DWR) and the Zone 7 Water Agency.  The Mocho II sub-
basin is defined by the Livermore Fault on the west, thinning Quaternary alluvium on the east, the 
Livermore Uplands to the south and the Tassajara Formation to the north.  General groundwater gradient 
in the basin is to the west; however, hills near the site appear to affect groundwater flow direction.  
Groundwater from the Main Basin is used as current drinking water source.  The nearest surface waters 
to the site are Arroyo Seco and Arroyo Las Positas, which converge approximately one mile west of the 
site.  Historically, site depth to groundwater in the first encountered shallow water-bearing zone has 
ranged from approximately 6.5 fbg to 19. 5 feet below grade (fbg).   
 
 
PROPOSED SCOPE OF WORK 

In a letter dated December 4, 2008, ACEH requested additional work to remediate remaining impact in 
soil and groundwater beneath the site based on elevated concentrations in soil and grab-groundwater 
compared to the previous concentrations included in the closure request from 2001.  Prior to assessing 
remedial options, CRA recommends collecting current groundwater monitoring, concentration, and 
plume extent data.   
 
The following monitoring wells are proposed for installation:  
• Three wells will be installed onsite and screened between 5 and 15 fbg to verify groundwater 

concentrations from the previous subsurface investigation.  The screened interval is based on 
historical groundwater fluctuations from the previously destroyed monitoring wells onsite.  

• Two wells will be installed onsite and screened between 25 and 30  bg near CPT1 and CPT7 to verify 
deeper groundwater concentrations.  

• One well will be installed offsite, near CPT3 to verify the presence of petroleum hydrocarbons in 
groundwater and to determine if the plume has moved offsite.  The well will be screened form 5 to 
20 fbg, based on historical well data from the two closest former wells.  The well depth and well 
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screen interval may be modified in the field based on depth to water and soils encountered at each 
boring location. 

 
Once the monitoring wells are installed, CRA proposes at least four quarters of monitoring and sampling 
to confirm and evaluate fluctuations of groundwater elevation and hydrocarbon concentration trends.  
Historical groundwater elevations fluctuated up to five feet and it is necessary to determine if 
groundwater concentrations are dependant upon groundwater depth.  After four quarters of 
groundwater data is collected, CRA will propose further recommended actions as appropriate.  The 
locations of proposed monitoring wells are presented on Figure 2.  To accomplish this scope of work, 
Chevron and CRA propose to conduct the following: 
 
Health and Safety Plan:  CRA will prepare a health and safety plan to protect site workers.  The plan will be 
reviewed and signed by all site workers and visitors.  The plan will remain onsite during all field 
activities. 
 
Permits:  CRA will obtain soil boring permits from the Zone 7 Water District prior to beginning field 
operations. 
 
Underground Utility Location:  CRA will contact Underground Services Alert (USA) and use a private 
utility locator to reconfirm that no utilities exist at and near the probe locations.  Per Chevron safety 
standards, each boring will be cleared to 8 fbg using an air-knife assisted vacuum rig or hand auger. 
  
Well Installation:  The monitoring wells will be advanced with 8-inch diameter hollow-stem augers then 
completed as monitoring wells MW-9 through MW-14.  The wells will be completed using 4-inch 
diameter Schedule 40 PVC casing with a 0.010-inch slotted screen and screened at the appropriate depths. 
The filter pack will consist of #2/12 sand from the bottom of the boring to approximately 2 feet above the 
screened interval.  Screen depths may be adjusted depending on the depth of groundwater encountered.  
Exact boring locations and final depths will be based on site and utility constraints and the vertical extent 
of soil impact.  Well location and top-of-casing elevation will be surveyed by a licensed land surveyor.  
Well development will be completed at least two days after installation and groundwater sampling will 
be initiated on a quarterly basis for at least four quarters.  CRA’s Standard Field Procedures for Well 
Installation are presented as Attachment C. 
 
Soil Sampling Protocol:  Soil samples will be collected for laboratory analysis at approximately 5-foot 
intervals, at obvious changes in soils, and where hydrocarbon staining or odors are observed, to the 
bottom of the boring.  CRA geologists will log collected soils using the modified Unified Soil 
Classification System.  Soil will be field-screened using a photo-ionization detector (PID) and visual 
observations.  All samples will be sealed, capped, labeled, logged on a chain-of-custody form, placed on 
ice and transported to a Chevron and State-approved laboratory for analysis. 
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Chemical Analysis:  Soil samples will be analyzed for the following: 
• Total Petroleum Hydrocarbons as gasoline by EPA Method 8015 modified; and 
• Benzene, toluene, ethylbenzene and xylenes by EPA Method 8260B. 
 
Waste Disposal:  Soil cuttings generated will be placed in drums and labeled appropriately.  These wastes 
will be transported to the appropriate Chevron-approved disposal facility following receipt of analytical 
profile results.  
 
Reporting:  Upon completion of field activities and review of the analytical results, we will prepare an 
investigation report that, at a minimum, will contain: 
• Descriptions of the drilling and sampling methods; 
• Boring logs; 
• Tabulated soil and groundwater analytical results; 
• Analytical reports and chain-of-custody forms; 
• Soil disposal details;  
• An evaluation of the extent of hydrocarbons in the subsurface; and 
• Conclusions and recommendations. 
 
 
SCHEDULE 

CRA will proceed with the proposed scope of work upon receipt of written approval from ACEH.  After 
approval, CRA will obtain the necessary drilling permits, access agreements, and schedule the 
subcontractors at their earliest availability.  We will submit our investigation report approximately eight 
weeks after completion of field activities.  
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SUMMARY OF PREVIOUS ENVIRONMENTAL WORK 



SITE HISTORY 

1984 Initial Investigation:  In September 1984, J.H. Kleinfelder and Associates (Kleinfelder) 
discovered approximately 1-inch of non-aqueous phase liquid hydrocarbons near the tank pit 
area. No additional information from this report is available. 
 
1985 Hydrocarbon Investigation and UST/Product Line Removal:  Groundwater Technology 
Incorporated (GTI) installed monitoring wells MW-1 through MW-4 around the tank pit area to 
assess the extent of hydrocarbons detected by Kleinfelder.  Groundwater monitoring wells 
MW-A and MW-B were installed prior to this investigation, but no reports on well installation 
were found.  GTI also observed underground storage tank (UST) and piping removal and 
collected soil samples beneath the USTs and product lines during the decommissioning of the 
Texaco station.  Low hydrocarbon concentrations were detected in soil from the tank pit area (a 
maximum of 3.2 milligrams per kilogram (mg/kg) total petroleum hydrocarbons as gasoline 
(TPHg) and 0.58 mg/kg benzene).  This indicates that the hydrocarbon release probably 
resulted from a product line leak or tank over filling rather than from a UST leak.  GTI 
conducted a ½-mile well survey through the Alameda Flood Control and Water Conservation 
District; no registered water supply wells were identified.  A sensitive receptor survey did not 
identify any other sensitive receptors near the site.  More information available in GTI’s August 
1985 Hydrocarbon Investigation Report. 
 
1987 Monitoring Well Installation:  In March 1987, GTI installed wells MW-5 and MW-6.  The 
highest hydrocarbon concentrations detected in soil were 2.1 mg/kg TPHg and 0.030 mg/kg 
benzene from MW-5 at 14 feet below grade (fbg).  The new wells were surveyed and GTI began 
monthly monitoring of groundwater levels at the site.  More information available in GTI’s 
March 23, 1987 Status Report. 
 
1990 Additional Site Assessment:  In April 1990, GTI advanced four soil borings, two of which 
were converted to monitoring wells MW-7 and MW-8. No soil results from this report are 
available. The highest TPHg and benzene groundwater concentrations were detected in wells 
MW-A and MW-B nearest the former USTs (up to 39,000 micrograms per liter (µg/L) TPHg and 
2,700 µg/L benzene). No hydrocarbons were detected in wells MW 1, MW 4, MW-7 and MW-8.  
More information available in GTI’s April 10, 1990 Report of Additional Environmental Site 
Assessment. 
 
1993 Extraction Well Installation and Feasibility Testing:  In January 1993, Weiss Associates 
(WA) advanced soil borings B-1 and B-2, and installed groundwater extraction well EW-1, 
vapor extraction well VE-1, and air sparge well SP-1. The highest hydrocarbon concentration 
detected in soil was 1,200 mg/kg TPHg, just below the water table at 14.4 fbg in boring B-1.  
WA developed, sampled and conducted a 24 hour aquifer test on EW-1.  WA expected the 
extraction well to capture most of the dissolved hydrocarbons in the groundwater beneath the 
site.  Due to its placement in coarse-grained channel deposits, WA also expected EW-1 to 
mitigate off-site migration of hydrocarbons.  WA also conducted a vapor extraction test on 
vapor extraction well VE-1, groundwater extraction well EW-1, and existing monitoring wells 
MW-A, MW B and MW-5.  WA concluded that soil vapor extraction (SVE) could effectively 
remove vapors from a majority of the impacted areas.  WA conducted an air sparging test from 



the air sparge well SP-1 and vapor extraction wells VE-1, and concluded that air sparging with 
vapor extraction would effectively remove hydrocarbons from saturated sediments.  More 
information available in WA’s January 5, 1993 Extraction Well Installation and Feasibility Testing. 
 
1994 Remediation System Start-Up:  GTI started operation of an SVE system in November 
1994.  GTI’s March 1995 report diagrams the remediation system and presents startup testing 
and sampling activities.  More information available in GTI’s March 10, 1995 Remediation System 
Start-up/Air Monitoring and Sampling Report. 
 
1996 Well Destruction Report:  In February 1996, Kaprealian Engineering Incorporated (KEI) 
decommissioned monitoring wells MW-6 and MW-7 by overdrilling to the maximum depth of 
25 fbg, then backfilling the borings with grout.  More information available in KEI’s January 22, 
1996 Report of Destruction of Monitoring Wells. 
 
1997 Tier 2 RBCA Input Summary:  In December 1997, KEI submitted a summary of the input 
parameters to be used for a subsequent Tier 2 Risk-Based Corrective Action (RBCA) analysis, 
including subsurface soil and groundwater sample analytic results.  More information available 
in KEI’s October 31, 1997 Risk-Based Corrective Action Analysis. 
 
2001 RBCA Vadose Zone Investigation and RBCA Analysis:  In August 2001, KHM 
Environmental Management (KHM) submitted a RBCA analysis indicating that current 
conditions did not pose a threat to human health or the environment and no further active 
remediation was required. Their analysis was based on soil and soil vapor sample results 
collected in June 2001.  In September 2001, KHM prepared an addendum in response to 
comments received by email from ACEHS.  More information available in KHM’s 
August 13, 2001 Vadose Zone Investigation and Risk-Based Correction Action (RBCA) Analysis. 
 
2001 Closure Request:  In December 2001, KHM submitted a case closure request summarizing 
the site background and conditions.  More information available in KHM’s December 10, 2001 
letter requesting closure. 
 
2003 Well Destruction Report:  In December 2002, KHM decommissioned all onsite and offsite 
wells (MW-1 through MW-5, MW-A, MW-B, EW-1, VE-1, and SP-1) by pressure grouting with 
approval from the ACEHS.  More information available in KHM’s January 7, 2003 Well 
Destructions – MW-1 through MW-5, MW-8, MW-A, MW-B, EW-1, VE-1 and SP-1. 
 
2007/2008 Subsurface Investigation:  In 2007 and 2008, seven cone penetration testing (CPT) 
borings were advanced on and offsite to evaluate potential preferential pathways and the 
dissolved plume extent for re-evaluation for case closure.  Maximum concentrations of TPHg 
and benzene were detected at 1,700 mg/kg and 2.5 mg/kg, respectively, in CPT7 at 10.5 fbg.  
No TPHg or BTEX were detected in soil from CPT2 through CPT6.  No fuel oxygenates, 
including MTBE, were detected in any soil sample.  Multiple grab-groundwater samples were 
collected from each boring to investigate current hydrocarbon concentrations in groundwater. 
Maximum hydrocarbon concentrations of 160,000 µg/L TPHg, 4,200 μg/L benzene, 20,000 μg/L 
toluene, 1,700 μg/L ethylbenzene and 15,000 μg/L xylenes were detected in CPT1 at 24 fbg.  
Groundwater from CPT7 at 42 fbg also contained 11,000 μg/L TPHg at and 2,100 μg/L xylenes.  



Except for minor EDB concentrations (a maximum of 4.0 μg/L), no MTBE or other fuel 
oxygenates were detected in any of the borings.  More information available in CRA’s August 
13, 2008 Subsurface Investigation Report. 
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STANDARD FIELD PROCEDURES FOR MONITORING WELL INSTALLATION 

This document presents standard field methods for drilling and sampling soil borings and 
installing, developing and sampling groundwater monitoring wells.  These procedures are 
designed to comply with Federal, State and local regulatory guidelines.  Specific field procedures 
are summarized below. 

DRILLING AND SAMPLING 

Objectives 

Soil samples are collected to characterize subsurface lithology, assess whether the soils exhibit 
obvious hydrocarbon or other compound vapor or staining, and to collect samples for analysis at a 
State-certified laboratory.  All borings are logged using the Unified Soil Classification System by 
a trained geologist working under the supervision of a California Professional Geologist (PG). 

Soil Boring and Sampling 

Soil borings are typically drilled using hollow-stem augers or direct-push technologies such as the 
Geoprobe®.  Prior to drilling, the first 8 ft of the boring are cleared using an air or water knife 
and vacuum extraction.  This minimizes the potential for impacting utilities.   

Soil samples are collected at least every five ft to characterize the subsurface sediments and for 
possible chemical analysis.  Additional soil samples are collected near the water table and at 
lithologic changes.  Samples are collected using lined split-barrel or equivalent samplers driven 
into undisturbed sediments at the bottom of the borehole.  

Drilling and sampling equipment is steam-cleaned prior to drilling and between borings to 
prevent cross-contamination.  Sampling equipment is washed between samples with trisodium 
phosphate or an equivalent EPA-approved detergent. 

Sample Analysis 

Sampling tubes chosen for analysis are trimmed of excess soil and capped with Teflon tape and 
plastic end caps.  Soil samples are labeled and stored at or below 4oC on either crushed or dry ice, 
depending upon local regulations.  Samples are transported under chain-of-custody to a State-
certified analytic laboratory.   
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Field Screening  

One of the remaining tubes is partially emptied leaving about one-third of the soil in the tube.  
The tube is capped with plastic end caps and set aside to allow hydrocarbons to volatilize from 
the soil.  After ten to fifteen minutes, a portable volatile vapor analyzer measures volatile 
hydrocarbon vapor concentrations in the tube headspace, extracting the vapor through a slit in the 
cap.  Volatile vapor analyzer measurements are used along with the field observations, odors, 
stratigraphy and groundwater depth to select soil samples for analysis.   

Water Sampling 

Water samples, if they are collected from the boring, are either collected using a driven 
Hydropunch® type sampler or are collected from the open borehole using bailers.  The 
groundwater samples are decanted into the appropriate containers supplied by the analytic 
laboratory.  Samples are labeled, placed in protective foam sleeves, stored on crushed ice at or 
below 4oC, and transported under chain-of-custody to the laboratory.  Laboratory-supplied trip 
blanks accompany the samples and are analyzed to check for cross-contamination.  Equipment 
blanks may be analyzed if non-dedicated sampling equipment is used.   

MONITORING WELL INSTALLATION, DEVELOPMENT AND SAMPLING 

Well Construction and Surveying 

Groundwater monitoring wells are installed to monitor groundwater quality and determine the 
groundwater elevation, flow direction and gradient.  Well depths and screen lengths are based on 
groundwater depth, occurrence of hydrocarbons or other compounds in the borehole, stratigraphy 
and State and local regulatory guidelines.  Well screens typically extend 10 to 15 feet below and 
5 feet above the static water level at the time of drilling.  However, the well screen will generally 
not extend into or through a clay layer that is at least three feet thick. 

Well casing and screen are flush-threaded, Schedule 40 PVC.  Screen slot size varies according to 
the sediments screened, but slots are generally 0.010 or 0.020 inches wide.  Rinsed and graded 
sand corresponding to the slot size occupies the annular space between the boring and the well 
screen to about one to two feet above the well screen.  A two feet thick hydrated bentonite seal 
separates the sand from the overlying sanitary surface seal composed of Portland type I, II 
cement.   

Well-heads are secured by locking well-caps inside traffic-rated vaults finished flush with the 
ground surface.  A stovepipe may be installed between the well-head and the vault cap for 
additional security.   

The well top-of-casing elevation is surveyed with respect to mean sea level and the well is 
surveyed for horizontal location with respect to an onsite or nearby offsite landmark. 
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Well Development 

Wells are generally developed using a combination of groundwater surging and extraction.  
Surging agitates the groundwater and dislodges fine sediments from the sand pack.  After about 
ten minutes of surging, groundwater is extracted from the well using bailing, pumping and/or 
reverse air-lifting through an eductor pipe to remove the sediments from the well.  Surging and 
extraction continue until at least ten well-casing volumes of groundwater are extracted and the 
sediment volume in the groundwater is negligible.  This process usually occurs prior to installing 
the sanitary surface seal to ensure sand pack stabilization.  If development occurs after surface 
seal installation, then development occurs 24 to 72 hours after seal installation to ensure that the 
Portland cement has set up correctly. 

All equipment is steam-cleaned prior to use and air used for air-lifting is filtered to prevent oil 
entrained in the compressed air from entering the well.  Wells that are developed using air-lift 
evacuation are not sampled until at least 24 hours after they are developed.   

Groundwater Sampling 

Depending on local regulatory guidelines, three to four well-casing volumes of groundwater are 
purged prior to sampling.  Purging continues until groundwater pH, conductivity, and temperature 
have stabilized.  Groundwater samples are collected using bailers or pumps and are decanted into 
the appropriate containers supplied by the analytic laboratory.  Samples are labeled, placed in 
protective foam sleeves, stored on crushed ice at or below 4oC, and transported under chain-of-
custody to the laboratory.  Laboratory-supplied trip blanks accompany the samples and are 
analyzed to check for cross-contamination.  An equipment blank may be analyzed if non-
dedicated sampling equipment is used.   

Waste Handling and Disposal 

Soil cuttings from drilling activities are usually stockpiled onsite and covered by plastic sheeting.  
At least three individual soil samples are collected from the stockpiles and composited at the 
analytic laboratory.  The composite sample is analyzed for the same constituents analyzed in the 
borehole samples in addition to any analytes required by the receiving disposal facility.  Soil 
cuttings are transported by licensed waste haulers and disposed in secure, licensed facilities based 
on the composite analytic results. 

Groundwater removed during development and sampling is typically stored onsite in sealed 55-
gallon drums.  Each drum is labeled with the drum number, date of generation, suspected 
contents, generator identification and consultant contact.  Upon receipt of analytic results, the 
water is either pumped out using a vacuum truck for transport to a licensed waste 
treatment/disposal facility or the individual drums are picked up and transported to the waste 
facility where the drum contents are removed and appropriately disposed. 

I:\misc\SOPs\Monitoring Well Installation with Air Knife.doc 




