
 
 
 
 
 
 
 
 
 
 

Aaron Costa 
Project Manager 
Marketing Business Unit 

Chevron Environmental 
Management Company 
6111 Bollinger Canyon Road 
San Ramon, CA  94583 
Tel (925) 543-2961 
Fax (925) 543-2324 
acosta@chevron.com 

 

 

Alameda County Health Care Services 
1131 Harbor Bay Parkway, Suite 250 
Alameda, CA 94502-6577 
 
Re: Chevron Service Station No. 9-0290 

1802 Webster Street 
Alameda, CA 

  
I have reviewed the attached report dated January 20, 2009. 
 
I agree with the conclusions and recommendations presented in the referenced report.  This information 
in this report is accurate to the best of my knowledge and all local Agency/Regional Board guidelines 
have been followed.  This workplan was prepared by Conestoga Rovers Associates, upon who 
assistance and advice I have relied. 
 
This letter is submitted pursuant to the requirements of California Water Code Section 13267(b)(1) and 
the regulating implementation entitled Appendix A pertaining thereto. 
 
I declare under penalty of perjury that the foregoing is true and correct. 
 
 
Sincerely, 
 
 
 
 
Aaron Costa 
Project Manager 
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January 20, 2009 Reference No. 311594 
 
 
 
Mr. Steven Plunkett 
Alameda County Environmental Health Services 
1131 Harbor Bay Parkway, Suite 250 
Alameda, California 94502-6577 
 
Re: Work Plan for Vapor Investigation and Utility Corridor Evaluation 
 Chevron Service Station 9-0290 
 1802 Webster Street 
 Alameda, California  
 Fuel Leak Case RO0000195  
 
Dear Mr. Plunkett: 
 
Conestoga-Rovers & Associates is submitting this Work Plan for Vapor Investigation and Utility Corridor 
Evaluation on behalf of Chevron Environmental Management Company (Chevron) for the site referenced 
above.  A utility corridor evaluation, vapor investigation and an evaluation of a potential upgradient 
MTBE source was requested by the Alameda County Environmental Health Services (ACEH) as 
documented in their letter dated October 7, 2008 (Attachment A).  Site background information, a 
discussion of ACEH’s technical comments, and CRA’s proposed scope of work are discussed below.  
 
 
SITE BACKGROUND 

The site is an active Chevron station located at the northeast corner of Webster Street (State Highway 61) 
and Buena Vista Avenue in Alameda, California (Figure 1).  A 76 service station (former BP and open 
ACEH fuel leak case RO0000281) is located upgradient, across Buena Vista Avenue to the south.  Land 
use in the area is mixed commercial and residential.  
 
Chevron purchased the property in 1925 and has operated a service station on the site since at least the 
late 1940s.  Chevron purchased two additional parcels in 1964 and leased the additional parcels in 1969.  
The service station was remodeled into its current configuration in 1969 and, at present, operates with 
four 10,000-gallon gasoline underground storage tanks (USTs), one used-oil UST, four fuel dispenser 
islands under a common canopy, and associated product piping (Figure 2).  A chronological summary of 
environmental investigations conducted to date at the site are summarized in Attachment B. 
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SITE GEOLOGY AND HYDROGEOLOGY  

Soil encountered beneath the site consists primarily of moderate permeability dune sands and silty sands 
of Holocene and Pleistocene age to the total depth explored of 20 feet below grade (fbg). 
 
The site is located on the island of Alameda, in the Central Sub-area of the East Bay Plain Sub-basin of the 
Santa Clara Valley Groundwater Basin.  The Oakland Inner Harbor is approximately 0.75 miles to the 
north and the San Francisco Bay is approximately 1.5 miles to the south of the site.   Site elevation is 
approximately 10 to 13 feet above mean sea level and the topography slopes gently to the north.  The 
nearest surface water body is Oakland-Alameda Estuary, approximately 0.25 miles north of the site.  
Quarterly monitoring has been conducted at the site since 1991.  Historically, depth to groundwater 
across the site has varied between 3 and 7 fbg.  Groundwater flow is north to northwest with a gradient 
of 0.005 to 0.01. 
 
 
ACEH TECHNICAL COMMENTS 

In a letter dated October 7, 2008, the ACEH requested Chevron address their technical comments 
regarding underground utilities, an updated site conceptual model (SCM), a potential upgradient MTBE 
source, and an interim remedial action plan (Attachment A). 
 
Utility Corridor Evaluation:  ACEH has requested an evaluation of the underground utilities to assess 
whether these utilities may be acting as preferential pathways for MTBE migration.  As indicated above, 
depth to groundwater beneath the site has historically varied between 3 to 7 fbg; however, typical depth 
to water fluctuations are between 4 to 6 fbg with seasonal rainfall.  Because the storm drain and sewer 
located in Webster Street are at between 5 and 8 fbg, it is possible that they are acting as preferential 
pathways for MTBE migration. 
 
Gettler-Ryan Inc. (G-R) conducted an investigation on May 16, 2001 to evaluate whether the utility 
trenches are acting as preferential pathways for migration; however, it was inconclusive.  This 
investigation included G-R advancing soil borings SB-4 through SB-11 in the sidewalk and in Webster 
Street.   Grab-groundwater samples collected from soil borings SB-4, SB-6, and SB-8, advanced in the 
sidewalk adjacent to the western side of the site, contained up to 3,200 g/L MTBE.  This concentration is 
an order of magnitude less than the 35,000 g/L MTBE (May 14, 2001) detected in the groundwater 
sample collected from B-11, located approximately 20 feet upgradient of the borings.  Due to a concrete 
obstruction at 4 fbg, borings SB-5, SB-7, SB-9, SB-10, and SB-11, located in Webster Street, were not 
completed to groundwater.  The lateral extent of the concrete beneath the street suggests that additional 
attempts to hand-auger in the street are likely to encounter the obstruction again.  The presence of 
concrete at 4 fbg and safety concerns associated with drilling in a high traffic roadway make any 
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additional attempts to advance soil borings in Webster Street infeasible.  In 2005, two additional soil 
borings were proposed in the sidewalk of Webster Street, adjacent to the site, to further investigate the 
possibility of utility conduits acting as preferential pathways.  Several high voltage electrical lines 
running beneath the sidewalk prevented installation of the soil borings.  CRA’s updated site plan with 
utility locations, depths, and pipe diameters is presented on Figure 3. 
 
Vapor Investigation and Site Conceptual Model:  ACEH has also requested a vapor survey to determine 
if there is a potential vapor intrusion risk associated with the site.  The results of this vapor investigation 
will be used in a human health risk assessment for the site.  CRA’s proposed scope of work to provide 
this information is presented below.  Once the vapor investigation is complete, CRA will submit an 
updated SCM under separate cover.  
 
Potential Upgradient MTBE Source:  ACEH states that MTBE originating from the former BP Service 
Station (BP), located upgradient of the site may be contributing to the MTBE plume beneath the Chevron 
site.  Chevron monitoring well B-6, located approximately 50 feet upgradient of the Chevron source area 
has contained high MTBE concentrations up to 34,000 g/L, which appear to be originating from BP.  We 
concur that MTBE originating from the BP site has impacted groundwater beneath the southern portion 
of the Chevron site in the area of well B-6. 
 
ACEH has requested that additional borings be advanced south of the site to confirm that MTBE reported 
in well B-6 is from the upgradient BP site.  Given the proximity and relative distance between these wells 
(well B-6 is located on the southernmost edge of the Chevron property and well MW-1 located on the 
northernmost edge of the BP property), and the presence of Buena Vista Avenue, advancement of 
additional borings between these wells is not feasible, as it is not safe to drill in the middle of a roadway.  
Additionally, evaluation of the MTBE concentrations in groundwater over time in these two wells 
suggests a connection.  As shown on Graph A below, when MTBE concentrations in well MW-1 spiked in 
January 1998 at 490,000 g/L, concentrations in B-6 were low (1,400 g/L).  After January 1998, 
concentrations in well MW-1 began to decrease and in well B-6 increased until 2001 when both wells 
contained similar concentrations of 18,000 g/L and 16,000 g/L, respectively.  Since then, concentrations 
in both wells have been decreasing.  Chevron’s Fourth Quarter 2008 groundwater monitoring and 
sampling report is included as Attachment C and BP’s Third Quarter 2008 semi-annual groundwater 
monitoring and sampling report is included as Attachment D.  
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Graph A.    MTBE concentrations in Chevron B-6 vs. BP MW-1
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Interim Remedial Action Plan (IRAP):  CRA will submit an IRAP under separate cover by the requested 
date of March 1, 2009. 
 
 
PROPOSED SCOPE OF WORK 

The objective of the proposed scope of work is to provide soil vapor data to determine whether potential 
risk exists from vapor intrusion and to use the information for a human health risk assessment.  To meet 
this objective, three vapor probes will be installed: one between monitoring wells B-6 and A-1, one in 
front of the station building in the vicinity of soil boring SB-2 and one between monitoring wells B-11 and 
B-5 (Figure 4).  To accomplish this work, CRA will conduct the following activities. 
 
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. 
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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 Alameda County Public Works Agency prior to 
beginning field operations. 
 
Soil Borings and Sampling:  Based on depth to water, CRA will install three probes between 4 and 5 fbg.  
The Department of Toxic Substances Control (DTSC) Advisory-Active Soil Gas Investigations guidance 
document, dated January 28, 2003, recommends that all probes should be installed at 5 fbg to minimize 
the effects of changes in barometric pressure, temperature, or breakthrough of ambient air from the 
surface.  Based on past depth to water monitoring, groundwater is deepest in the third or fourth quarter.  
Therefore, it is highly recommended that the probes be installed in late third quarter to maximize sample 
depth.  It is estimated that the total depth of borings will not exceed 6 fbg.   Soil samples will be collected 
at 3 fbg using a hand-auger and described as disturbed samples.  One undisturbed sample will be 
collected with a slide-hammer above the installation of the probe and analyzed for physical parameters.  
 
Vapor Probe Construction:  Vapor probes will be constructed of a permeable porcelain filter with a 
¼-inch push-to-connect fitting to ¼-inch Teflon tubing.  Each probe will be placed at approximately 4 to 
5 fbg and surrounded by a 12-inch sand pack.  Above the sand pack, 12-inches of dry granulated 
bentonite will be topped with at least 12-inches of hydrated granular bentonite.  The vapor probes will be 
finished at the surface using a traditional well vault. 
 
Vapor Probes Sampling:  Vapor samples will be collected at least 48 hours after the placement of the 
probes using 1-liter Summa™ canisters in a manifold system, connected to the sampling tubing at each 
vapor point.  Approximately three purge volumes will be purged from the sampling tubing before 
sampling begins, using the same flow rate during sample collection.  While sampling, the vacuum of the 
Summa™ canister will be used to draw the soil vapor through the flow controller until a negative 
pressure of approximately 5 inches of Hg is observed on the vacuum gauge.  In accordance with the 
DTSC Advisory-Active Soil Gas Investigations guidance document, dated January 28, 2003, leak testing will 
be performed during sampling.  After sampling, the Summa™ canisters will be packaged and sent to the 
Air Toxics laboratory under chain-of-custody for analysis.  Standard Field Procedures for Soil Vapor 
Probe Installation and Sampling are presented as Attachment E. 
 
Vapor Chemical Analysis: Vapor samples will be analyzed for the following: 
 TPHg, BTEX, MTBE and naphthalene by EPA Method TO-15; and 
 O2, CO2, CH4 and helium by ASTM 1946 (GC/TCD).  
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Soil Chemical Analysis: Select soil samples will be analyzed for the following: 
 TPHg by EPA Method 8015 modified; and 
 BTEX and MTBE by EPA Method 8260B. 
 Physical parameters, including moisture content, bulk density, total porosity, air- and water-filled 

porosity, organic carbon and effective permeability.  
 
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/risk evaluation report that, at a minimum, will contain: 
 Descriptions of the probe installation and sampling methods; 
 Boring logs; 
 Tabulated soil and soil vapor analytical results; 
 Analytical reports and chain-of-custody forms; 
 Soil disposal details;  
 A comparison of detected vapor concentrations to ESLs; and 
 Conclusions and recommendations. 
 
CRA will submit an updated SCM under separate cover once the above investigations are complete. 
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ACEH OCTOBER 7, 2008 LETTER 
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SUMMARY OF PREVIOUS ENVIRONMENTAL WORK 
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SITE HISTORY 

1982 Monitoring Wells:  In January 1982, Kleinfelder & Associates installed onsite groundwater 

monitoring wells B-1 through B-6 to assess the extent of hydrocarbons resulting from a release 

of approximately 50 gallons of gasoline.  No soil or groundwater samples were collected for 

laboratory analysis.  However, groundwater samples were analyzed for volatile hydrocarbons 

using a combustible gas meter.   

 

1982 UST Replacement and Backfill Wells:  In early 1982, the gasoline underground storage 

tanks (USTs) were removed and replaced.  A gauge stick hole was observed in the bottom of the 

Regular gasoline tank during removal.  A new diesel UST and used-oil UST were installed in 

the same tank pit as the gasoline USTs.  Backfill wells A-1 and A-2 were installed with the new 

tanks.  Groundwater monitoring well B-2 was destroyed to accommodate the new tanks.   

 

1991 Diesel Spill:  On September 19, 1991 approximately 1,400 gallons of diesel were 

accidentally pumped into tank backfill well A-1 during UST testing activities.  Approximately 

1,600 gallons of non-aqueous phase liquids (NAPL) were removed from well A-1 immediately 

after the release.  A NAPL recovery program removed an additional 346 gallons from 

September 1991 through July 1992.  Laboratory analysis of the NAPL suggested that used oil 

must also have been inadvertently disposed of in well A-1.  A groundwater sampling program 

was initiated in September 1991.  

 

1991-1994 NAPL Removal:  In September 1991, NAPL removal began from tank backfill wells 

A-1 and A-2.  Between 1991 and 1994 approximately 2,000 gallons of NAPL were removed by 

bailing or absorbent pads.  

 

1993 Monitoring Wells:  In March 1993, Groundwater Technology, Inc. installed monitoring 

wells B-7 through B-9.  One sample was collected from each well boring at 5 fbg.  No 

hydrocarbons were detected in the soil samples. Groundwater monitoring indicated the 

presence of NAPL in wells A-1 and A-2 at thicknesses of 0.6 feet (ft) and 0.18  t, respectively.   

 

1994 Used-Oil UST and Product Piping Removal:  In April and May 1994 Touchstone 

Development removed one 1,000-gallon single-walled fiberglass used-oil UST, one 350-gallon 

steel used-oil UST, and associated product piping.  Three soil samples collected from the 

1,000-gallon UST excavation at 5.5 fbg contained hydrocarbon concentrations up to 

77 milligrams per kilogram (mg/kg) total oil and grease (TOG), 410 mg/kg total petroleum 

hydrocarbons as diesel (TPHd), 440 mg/kg TPH as gasoline (TPHg), but no benzene.  The 
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groundwater sample (WO-H2O) collected from the excavation contained 8,000 µg/L TOG, 

170,000 µg/L TPHd, 5,600 µg/L TPHg, and 300 µg/L benzene.  The soil sample collected from 

the 350-gallon UST excavation at 8 fbg contained 580 mg/kg TOG, 580 mg/kg TPHd, 

1,200 mg/kg TPHg, and 0.64 mg/kg benzene.  Four soil samples collected from the piping 

trenches at 3.5 fbg contained hydrocarbon concentrations up to 4,900 mg/kg TPHg and 

2.6 mg/kg benzene.  Samples were not analyzed for TOG or TPHd.  Approximately 

1,500 gallons of water were pumped from the 1,000-gallon UST pit and disposed of offsite.  A 

total of approximately 700 cubic yards of soil was excavated from the used-oil tank pits and 

from beneath the product lines.  Monitoring wells A-2, B-3, and B-4 were destroyed during used 

oil-UST removal activities.  The removals are detailed in Touchstone’s July 21, 1994 UST 

Removal, Product Line Replacement and Sampling Report. 

 

1995 Monitoring Wells:  In October 1995, Gettler-Ryan Inc. (G-R) installed monitoring wells 

B-10 through B-13.  With the exception of 1.1 mg/kg TPHd, no hydrocarbons were detected in 

soil from well boring B-13.  Hydrocarbons were detected in soil from B-10 through B-12 at 

maximum concentration of 330 mg/kg TPHd, 1,900 mg/kg TPHg, 0.75 mg/kg benzene, and 

17 mg/kg methyl tertiary butyl ether (MTBE).  The installations are detailed in G-R’s 

December 29, 1995 Well Installation Report.   

 

2000 Site Conceptual Model:  Delta Environmental Consultants (Delta) concluded in their 

October 24, 2000 Site Conceptual Model that hydrocarbon impacted soil appears to be present 

within the smear zone between 2 and 8 fbg.  The dissolved hydrocarbon plume has been 

decreasing with the exception of upgradient well B-6.  An upgradient source may be a potential 

secondary source of hydrocarbon impact beneath the southern portion of the Chevron site.  

Intrinsic bioremediation appears to be occurring in groundwater beneath the site, facilitating 

decreases in hydrocarbon concentrations and limiting hydrocarbon migration.   

 

2001 Soil Borings and Well Survey:  In May 2001, G-R attempted to advance soil borings SB-1 

through SB-11 in the sidewalk and in Webster Street to delineate the extent of the plume to the 

north of the site and to evaluate if utility trenches in the site vicinity are acting as preferential 

pathways for hydrocarbon migration. Due to a concrete obstruction at 4 fbg, borings SB-5, SB-7, 

SB-9, SB-10, and SB-11, located in Webster Street, were not completed to groundwater. The 

lateral extent of this concrete beneath the street suggests that additional attempts to hand auger 

in the street are likely to encounter the concrete obstruction.  Borings SB-1 and SB-2 were 

advanced onsite and borings SB-4, SB-6, and SB-8 were advanced in the sidewalk along the 

western side of the site.  Soil samples collected from the borings contained up to 81 mg/kg 

TPHg, 0.023 mg/kg benzene, and 0.12 mg/kg MTBE.  Maximum concentrations were detected 
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in boring SB-2 of 5,600 µg/L TPHd, 910,000 µg/L TPHg, and 530 µg/L benzene.  MTBE in 

groundwater was only detected in borings SB-6 and SB-8 at 3,600 µg/L and 4,300 µg/L, 
respectively.  Three irrigation wells are located within a ½-mile radius of the site; two are 

located 1,400 feet west of the site and one is located 2,800 feet southwest of the site.  The 

irrigation wells are located either crossgradient or downgradient of the site.  The investigation is 

detailed in Delta’s August 6, 2001 Limited Subsurface Investigation Report. 

2002 Monitoring Wells:  In August 2002, Delta installed monitoring wells B-14 and B-15 to 

further delineate the dissolved hydrocarbon plume to the north and advanced soil boring SB-12 

to confirm hydrocarbon concentrations previously detected in SB-2.  No hydrocarbons, with the 

exception of MTBE, were detected in soil from the boring.  MTBE was detected at 0.045 mg/kg 

in SB-12 and at a maximum of 0.22 mg/kg in B-14.   No hydrocarbons were detected in 

groundwater from SB-12 and B-15.  Only TPHd and MTBE were detected in B-14 at 930 µg/L 
and 1,400 µg/L, respectively.  Details are presented in Delta’s December 13, 2002 Monitoring 

Well Installation Report. 

 

2005 Soil Borings:  In December 2005, Cambria Environmental Technology, Inc. (Cambria), now 

Conestoga-Rovers & Associates, attempted to advance soil borings SB-13 through SB-18 to 

investigate the downgradient extent of the petroleum hydrocarbon and fuel oxygenate plume.  

Several high voltage electrical lines running beneath the sidewalk along the east side of Webster 

Street prevented installation of borings SB-13 and SB-14, originally proposed to investigate 

preferential pathways via utility conduits. As an alternative, a grab water sample was collected 

at approximately 3 fbg from the bottom of a nearby electrical utility vault.  SB-15 and SB-16 

were advanced on the northern edge of the Jack-In-The-Box property located adjacent to and 

north of the site.  SB-17 and SB-18 were advanced on the western side of Webster Street in the 

sidewalk located northwest of the site.  No hydrocarbons were detected in soil from the borings, 

with the exception of 6.3 mg/kg TPHg in SB-18.  No benzene or MTBE were detected in soil or 

grab-groundwater collected from the borings.  The maximum detection of TPHd was in SB-17 at 

5,400 µg/L  The maximum detection of TPHg was in SB-17 at 1,400 µg/L.   The 
grab-groundwater sample collected from the utility vault contained only 320 µg/L TPHd.  The 

investigation is detailed in Cambria’s April 17, 2007 Down-gradient Hydrocarbon Plume 

Investigation Report. 
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AND SAMPLING REPORT 
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BP’S THIRD QUARTER 2008 SEMI-ANNUAL GROUNDWATER MONITORING AND 

SAMPLING REPORT 
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STANDARD FIELD PROCEDURES FOR SOIL VAPOR PROBE  

INSTALLATION AND SAMPLING 
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STANDARD FIELD PROCEDURES FOR SOIL VAPOR PROBE INSTALLATION AND 
SAMPLING 

VAPOR POINT METHODS 

This document describes Conestoga-Rovers & Associates’ standard field methods for soil vapor 

sampling. These procedures are designed to comply with Federal, State and local regulatory 

guidelines.  Specific field procedures are summarized below. 

Objectives 

Soil vapor samples are collected and analyzed to assess whether vapor-phase subsurface 

contaminants pose a threat to human health or the environment. 

Shallow Soil Vapor Point Installation 

The shallow soil vapor point method for soil vapor sampling utilizes a hand auger or drill rig to 

advance a boring for the installation of a soil vapor sampling point.  Once the boring is hand 

augered to the final depth, a probe, connected with Swagelok fittings to nylon or Teflon tubing of 

¼-inch outer-diameter, is placed within 12-inches of number 2/16 filter sand. A 12-inch layer of dry 

granular bentonite is placed on top of the filter pack.  Pre-hydrated granular bentonite is then 

poured to fill the borehole. The tube is coiled and placed within a wellbox finished flush to the 

surface.  Soil vapor samples will be collected no sooner than 48 hours after installation of the soil 

vapor points to allow adequate time for representative soil vapors to accumulate. Soil vapor sample 

collection will not be scheduled until after a minimum of three consecutive precipitation-free days 

and irrigation onsite has ceased.  A measured volume of air will be purged from the tubing using a 

different Summa purge canister.  Immediately after purging, soil vapor samples will be collected 

using the appropriate size Summa canister with attached flow regulator and sediment filter.  The 

soil vapor points will be preserved until they are no longer needed for risk evaluation purposes.  At 

that time, they will be destroyed by extracting the tubing, hand augering to remove the sand and 

bentonite, and backfilling the boring with neat cement.  The boring will be patched with asphalt or 

concrete, as appropriate. 

Sampling of Soil Vapor Points  

Samples will be collected using a SUMMA™ canister connected to sampling tubing at each vapor 

point. Prior to collecting soil vapor samples, the initial vacuum of the canisters is measured and 

recorded on the chain-of-custody. The vacuum of the SUMMA™ canister is used to draw the soil 
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vapor through the flow controller until a negative pressure of approximately 5-inches of Hg is 

observed on the vacuum gauge and recorded on the chain-of-custody. The flow controllers should 

be set to 100-200 ml/minute. Field duplicates should be collected for every day of sampling and/or 

for every 10 samples collected.  

Prior to sample collection, stagnant air in the sampling apparatus should be removed by purging 

approximately 3 purge volumes. The purge volume is defined as the amount of air within the probe 

and tubing.   

In accordance with the DTSC Advisory-Active Soil Gas Investigations guidance document, dated 

January 28, 2003, leak testing needs to be performed during sampling.  Helium is recommended, 

although shaving cream is acceptable.  

Vapor Sample Storage, Handling, and Transport 

Samples are stored and transported under chain-of-custody to a state-certified analytic laboratory.  

Samples should never be cooled due to the possibility of condensation within the canister.  
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