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1.0 INTRODUCTION 

Conestoga-Rovers & Associates (CRA) has prepared this Site Conceptual Model and 
Additional Investigation Work Plan on behalf of Chevron Environmental Management 
Company (Chevron) for Chevron Service Station No 9-5542, located at 7007 San Ramon 
Road in Dublin, California.  In a letter dated May 15, 2009, Alameda County 
Environmental Health (ACEH) requested preparation of a site conceptual model (SCM) 
to establish site conditions, identify potential receptors and potentially complete 
exposure pathways, and evaluate if any data gaps exist (Technical Comment No. 3).  A 
work plan was also requested to further evaluate the extent of impacted soil in the area 
of the former gasoline underground storage tanks (USTs) (Technical Comment No. 1), 
the downgradient extent of impacted groundwater (Technical Comment No. 2), and any 
identified data gaps (Technical Comment No 3).  A copy of the letter is presented in 
Appendix A. 
 
The site description and background, the site characteristics, a summary of previous 
environmental work, an evaluation of potential exposure pathway and data gaps, and 
the proposed additional investigation to address the identified data gaps are presented 
in the following sections.  Please note, however, that based on our review of the data the 
extent of impacted soil in the area of the former gasoline USTs and the downgradient 
extent of impacted groundwater appear to have been adequately defined, and therefore 
no additional work appears warranted to address Technical Comments No. 1 and 2 of 
the ACEH letter, as will be further discussed.  
 
 
1.1 SITE DESCRIPTION AND BACKGROUND 

The site is an active Chevron-branded service station located on the northeast corner of 
the intersection of San Ramon Road and Dublin Boulevard (Figure 1).  Current station 
facilities include a station building, three 12,000-gallon gasoline USTs, and three 
dispenser islands.  The property reportedly was first leased by Chevron in 1965 at which 
time the station was constructed.  The original station facilities included a station 
building with two hydraulic hoists, two 10,000-gallon and one 4,000-gallon steel gasoline 
USTs on the northern side of the site, a 500-gallon steel used-oil UST to the east of the 
station building, and two dispenser islands on the western side of the site.  In 1990, 
Chevron purchased the property and the station was demolished including the removal 
of the four USTs, product lines, and dispenser islands.  The station was subsequently 
reconstructed into the current configuration.  In 1998, the dispensers and product piping 
were upgraded.  The property is currently owned by Mr. T.W. Johnson.  Current and 
former site facilities are shown on Figure 2.  Please note that the former UST locations 
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shown on previously submitted site plans were incorrect and have been updated based 
on a station construction plan dated 1964.  The approximate former station building and 
dispenser island locations have also been added to Figure 2. 
 
The site elevation is approximately 360 feet above mean seal level (msl), and local 
topography slopes gently to the east toward San Ramon Creek.  Land use in the site 
vicinity is mixed commercial and residential.  The site is bounded by San Ramon Road 
to the west, Dublin Boulevard to the south, and undeveloped land to the east and north.  
A former fuel release case (Unocal #5901 at 11976 Dublin Boulevard) was present on the 
northwest corner of the intersection of Dublin Boulevard and San Ramon Road; and an 
open fuel release case (Shell #13-5243 at 11989 Dublin Boulevard) is present on the 
southwest corner of the intersection of Dublin Boulevard and San Ramon Road. 
 
Environmental investigation associated with the subject site has been ongoing since 
1983.  To date, 16 groundwater monitoring wells (#1 through #5, and MW-1 through 
MW-11) and two vacuum monitoring wells (VW-1 and VW-2) have been installed, and 
10 exploratory borings (B-1 through B-4, SB-1 through SB-3, and CPT-1 through CPT-3) 
have been drilled, both on and offsite; and confirmation soil sampling has been 
performed during UST removal and upgrade activities.  The well construction details 
are presented in Table 1.  Wells #3 and MW-6 through MW-10 were later destroyed; 
wells MW-6 through MW-10 were destroyed with ACEH approval due to proposed 
development of the adjacent property.  Well MW-5 located in the Dublin Boulevard 
right-of-way was paved over by the City of Dublin (City) in 1995; multiple attempts to 
re-locate the well (most recently in March 2009) have been unsuccessful and it is 
considered abandoned.  Wells #1, #2, #4, and #5 reportedly were also destroyed 
sometime prior to 1990; however, no documentation regarding the destructions is 
available.  Based on a recent site visit, wells VW-1 and VW-2 also appear to have been 
destroyed; however, no documentation is available. 
 
Groundwater monitoring has been performed since 1990.  Monitoring and sampling of 
wells MW-2 and MW-3 was discontinued in 1999; the remaining wells (MW-1, MW-4, 
and MW-11) are currently monitored and sampled on a semi-annual basis.  Gauging of 
wells MW-2 and MW-3 was recently resumed to prepare groundwater potentiometric 
maps as requested by ACEH in the May 15, 2009 letter (Technical Comment No. 5).  
Remedial activities performed at the site have consisted of the over-excavation and 
offsite disposal of impacted soil (approximately 800 cubic yards), and groundwater 
oxygenation (via injection) to attempt to reduce petroleum hydrocarbon concentrations 
in the source area via enhanced biodegradation.  A summary of the environmental work 
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performed at the site to date is presented in Section 3.0.  The approximate well and 
boring locations are shown on Figure 2. 
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2.0 SITE CHARACTERISTICS 

2.1 REGIONAL GEOLOGY AND HYDROGEOLOGY 

The site is located in the north-central portion of the Livermore Valley, within the Coast 
Range Geomorphic Province, at the base of the eastern slope of the East Bay Hills.  The 
Livermore Valley slopes gently to the west and is underlain by non-water-bearing rocks, 
and water-bearing rock and sediments.  The non-water-bearing rocks are of marine 
origin and consist of sandstone, shale, and conglomerate of Eocene and Miocene age.  
These rocks are exposed at higher elevations surrounding Livermore Valley and are 
found at depths greater than 1,000 feet beneath the valley floor. 
 
The Plio-Pleistocene age Livermore Formation overlaps the Tassajara Formation beneath 
the northern portion of the valley and is exposed over a broad region south of the valley.  
Sediments of this formation consist primarily of clayey gravel in a sandy clay matrix.  
Sedimentary units south of the valley dip gently north, are nearly level beneath the 
valley floor, and dip gently south beneath the north edge of the valley.  The depth to the 
top of the Livermore Formation beneath the valley ranges from a few feet to greater than 
40 feet. 
 
Groundwater beneath the site is located within the Livermore Valley groundwater 
basin.  The sediments and water-bearing units comprising the basin include valley fill 
materials, the Tassajara Formation, and the Livermore Formation.  The basin is 
characterized by hydrogeologic discontinuities, and is segregated into sub-basins on the 
basis of localized faults.  The Livermore Valley groundwater system is a multi-layered 
system with an unconfined aquifer overlying sequential partially-confined aquifers.  
Groundwater in the basin generally flows to the west. 
 
 
2.2 SITE GEOLOGY AND HYDROGEOLOGY 

Based on previous investigations, soil encountered beneath the site generally consists of 
interbedded layers of fine-grained soils (clays and silts) with varying amounts of clay, 
silt, sand, and gravel to the maximum depth of exploration (55 feet below grade [fbg]).  
Varying amounts of fill material, sand, and sandy gravel were also observed in some of 
the borings.  Copies of the historical boring logs and well construction diagrams are 
presented in Appendix B. 
 
Groundwater was encountered in the borings drilled at and in the vicinity of the site at 
depths of approximately 21 to 29 fbg.  The depth to groundwater in the site wells has 
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ranged from approximately 17 to 30 feet below top of casing (TOC).  The groundwater 
flow direction has generally been easterly.  A groundwater flow direction rose diagram 
depicting radial gradient vectors is presented on Figure 2.  Geologic cross-sections 
presenting soil encountered beneath the site and the historic range of groundwater 
elevations are presented on Figures 3 and 4. 
 
 
2.3 NEARBY WELLS AND SENSITIVE RECEPTORS 

In 1991, Sierra Environmental Services (SES) reviewed California Department of Water 
Resources (DWR) records to evaluate the presence of any water-supply wells within a 
½-mile radius of the site.  Twenty-four wells were identified within the search radius; 
however, 12 were monitoring wells, including four at the subject site.  Only one 
domestic well was identified, located approximately 1/8 mile west-southwest (cross to 
upgradient) of the site.  The remaining identified wells were municipal.  Nine of these 
municipal wells to the east-northeast were identified as being potentially downgradient 
of the site; however, they were all located approximately ½ mile from the site. 
 
In 2000, Delta Environmental Consultants, Inc. (Delta) contacted the owner of the 
previously identified domestic well and confirmed that it had been destroyed.  Delta 
also contacted the owner of the nearest previously identified municipal well (Alameda 
County Flood Control and Water Conservation District [Zone 7]) and confirmed that this 
well had also been destroyed.  According to Zone 7, no known active domestic or 
municipal water-supply wells were present within 2,000 feet of the site.  The well survey 
information and figures (prepared by others) showing the approximate well locations 
are presented in Appendix C. 
 
Drinking water for the City of Dublin is provided by Zone 7, which obtains the majority 
of its supply from the San Francisco Bay Delta via the State Water Project.  As stated on 
the Zone 7 website, other sources include local rainfall runoff stored in Del Valle 
Reservoir and the groundwater basin.  The nearest surface water body in the site vicinity 
is Dublin Creek, a concrete-lined and intermittent creek, located approximately 
3,200 feet east-southeast of the site.  Based on the distance from the site and/or the 
hydrogeologic position relative to the site, none of the identified wells or the surface 
water body appear likely to be impacted by hydrocarbons from the site. 
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3.0 PREVIOUS INVESTIGATION AND REMEDIATION SUMMARY 

1983 Tank Repair:  In 1983, a hole was discovered in the regular leaded tank and the 
tank was re-lined with fiberglass. 
 
1983-1984 Well Installation and Groundwater Monitoring:  In December 1983, 
Gettler-Ryan Inc. (G-R) installed five monitoring wells (#1 through #5) at the site to 
approximately 20 fbg.  Initially, groundwater was not encountered in any of the wells.  
Two weeks following installation, approximately 6 inches of light non-aqueous phase 
liquid (LNAPL) (what appeared to be used-oil) was observed in well #3 located just 
downgradient of the used-oil UST.  In January 1984, well #3 was drilled out and 
deepened to 35 fbg; LNAPL was not observed in the well at this time.  The wells were 
monitored periodically from January through October 1984.  In June 1984, 
approximately 0.02 feet of LNAPL was observed in Well #3.  The LNAPL was bailed 
from the well, and there was no subsequent observation of LNAPL in this well.  Details 
of the well installation were presented in G-R’s letter dated December 20, 1983. 
 
1984 UST System Repairs:  In September 1984, a corroded section of product piping was 
replaced and cathodic protection was installed.  In November 1984, the regular leaded 
product line failed a leak test and was subsequently repaired. 
 
1990 Station Demolition:  In February 1990, the station was remodeled including the 
removal of the existing USTs and product lines.  Two 10,000-gallon and one 4,000-gallon 
steel gasoline USTs were removed from the site.  Six soil samples were collected beneath 
the gasoline USTs at depths of 11 to 12 fbg and analyzed for total petroleum 
hydrocarbons as gasoline (TPHg) and benzene, toluene, ethylbenzene, and xylenes 
(BTEX).  Elevated concentrations of TPHg (up to 5,000 milligrams per kilogram 
[mg/kg]) and BTEX (up to 780 mg/kg) were detected in several of the samples.  
Following collection of the initial samples, the gasoline UST excavation was deepened to 
approximately 15 to 16 fbg and six additional soil samples were collected from the 
excavation bottom in the approximate locations of the previous samples.  Elevated 
concentrations of TPHg (up to 5,000 mg/kg) were detected in the three samples 
collected from the southeast portion of the excavation.  Therefore, approximately the 
southeastern one-third of the excavation was deepened to approximately 22 fbg and 
three additional soil samples were collected from the excavation bottom.  Elevated 
concentrations of TPHg (up to 3,100 mg/kg) and benzene (up to 60 mg/kg) were 
detected in two of the samples.  Three soil samples were also collected from the 
southwest sidewall of the excavation at depths of 7.5 to 13.5 fbg; only low concentrations 
of TPHg (up to 18 mg/kg) and BTEX (up to 2.8 mg/kg) were detected in the samples. 
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Four soil samples (PL1 through PL4) were collected beneath the product piping at 
depths of 1.5 or 3 fbg and analyzed for TPHg and BTEX; only low concentrations of 
TPHg (up to 9 mg/kg) and BTEX (up to 1.2 mg/kg) were detected in the samples.  A soil 
sample was also collected at 8 fbg beneath the used-oil UST and analyzed for TPHg, 
BTEX, total oil and grease (TOG), volatile organic compounds (VOCs), semi-VOCs, and 
13 priority pollutant metals.  Low concentrations of TPHg (0.55 mg/kg), BTEX (up to 
0.49 mg/kg), and TOG (12 mg/kg) were detected in the sample; VOCs and semi-VOCs 
were not detected and the detected metals concentrations generally were consistent with 
natural background levels.  The used-oil UST excavation was subsequently deepened to 
approximately 10.5 fbg and an additional soil sample collected from the excavation 
bottom and analyzed for the same constituents.  Only xylenes (0.02 mg/kg), TOG 
(12 mg/kg), and metals were detected in the sample; the detected metals concentrations 
generally were consistent with background levels.  The impacted soil generated during 
the work was disposed offsite.  The site was then redeveloped into the current 
configuration including the installation of three 12,000-gallon, fiberglass USTs in a new 
tank pit to the south of the former USTs. 
 
1990 Well Destruction and Installation: In March 1990, a remaining monitoring well 
(#3) that had been damaged during station redevelopment activities was destroyed and 
four new monitoring wells (MW-1 through MW-4) were installed at the site by 
Burlington Environmental, Inc. (Burlington).  The wells were installed to depths of 35 or 
37 fbg.  A total of six soil samples were collected at various depths from the borings for 
wells MW-1 through MW-3 and analyzed for TPHg and BTEX.  TPHg was only detected 
in the samples collected at 25 fbg (1,300 mg/kg) and 30 fbg (270 mg/kg) from boring 
MW-1, and at 25 fbg (51 mg/kg) from boring MW-3.  Elevated concentrations of BTEX 
(benzene at 38 mg/kg) were also detected in the sample collected at 25 fbg from boring 
MW-1.  Low concentrations of BTEX (up to 18 mg/kg) were detected in several of the 
other samples.  Soil samples were collected at depths of 15, 20, and 25 fbg from boring 
MW-4 and analyzed for TPHg, TPH as diesel (TPHd), and the metals lead, chromium, 
cadmium, and zinc; which were not detected with the exception of lead (up to 
41 mg/kg), chromium (up to 26 mg/kg), and zinc (up to 44 mg/kg).  The sample 
collected at 25 fbg was also analyzed for TOG and BTEX; TOG was detected at 39 mg/kg 
and BTEX were detected up to 46 mg/kg.  TPHg was detected in the initial groundwater 
samples collected from wells MW-1, MW-3, and MW-4 at concentrations of 
46,000 micrograms per liter (µg/L), 2,200 µg/L, and 43,000 µg/L, respectively.  Benzene 
was detected in the initial groundwater samples collected from wells MW-1, MW-3, and 
MW-4 at concentrations of 8,400 µg/L, 36 µg/L, and 4,000 µg/L, respectively.  TOG was 
detected in the initial groundwater sample collected from well MW-4 at 18,00 µg/L; 
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TPHd and metals were not detected.  Details of the investigation were presented in 
Burlington’s July 19, 1991 Soil and Groundwater Investigation.   
 
1991 Monitoring Well Installation: In June 1991, three offsite monitoring wells (MW-5 
through MW-7) were installed by SES to depths of 35 or 36 fbg.  A soil sample was 
collected from each well boring at a depth of 26 or 28.5 fbg and analyzed for TPHg, 
BTEX, and lead.  TPHg (5 mg/kg) and BTEX (up to 0.12 mg/kg) were only detected in 
the soil sample collected at 26 fbg from boring MW-6.  Lead was not detected in any of 
the soil samples.  TPHg (3,700 g/L) and benzene (50 µg/L) were only detected in the 
initial groundwater sample collected from well MW-6.  The initial samples collected 
from the wells were also analyzed for halogenated VOCs (HVOCs) and organic lead; 
which were not detected.  Details of the investigation were presented in SES’s Subsurface 
Investigation Report, dated July 22, 1991.  
 
In December 1991, an additional offsite monitoring well (MW-8) was installed to 35 fbg 
by GeoStrategies, Inc. (GSI).  A soil sample was collected at 20 fbg from the well boring 
and analyzed for TPHg and BTEX; which were not detected.  The initial groundwater 
sample collected from the well also did not contain TPHg or BTEX.  Details of the well 
installation were presented in GSI’s Well Installation Report, dated January 16, 1992. 
 
1992 Well Installation:  In November 1992, Geraghty & Miller, Inc. (Geraghty & Miller) 
installed two vacuum monitoring wells (VW-1 and VW-2) and destroyed (overdrilled) 
and reinstalled existing well MW-1 in the same borehole to a depth of 50 fbg for 
groundwater extraction and the performance of a soil vapor extraction (SVE) pilot test at 
the site.  Wells VW-1 and VW-2 were installed to depths of 31.5 fbg and 30 fbg, 
respectively.  A total of 13 soil samples were collected at various depths from borings 
VW-1 and VW-2 and analyzed for TPHg and BTEX.  TPHg was detected in several of the 
samples at concentrations ranging from 1 (VW-2 at 30 fbg) to 990 mg/kg (VW-1 at 
24 fbg); BTEX (up to 99 mg/kg) were also detected in several of the samples.  Details of 
the investigation were presented in Geraghty and Miller’s Letter Report for the Installation 
of Groundwater and Vapor-Extraction Well and Vacuum-Monitoring Wells, dated 
January 5, 1993. 
 
1994 Exploratory Borings and Well Installation:  In June 1994, SES drilled two 
exploratory borings (B-1 and B-2) onsite and installed an additional offsite well (MW-9).  
Well MW-9 was installed to a depth of 34.5 fbg.  A total of six soil samples were 
collected from borings B-1 and B-2 and analyzed for TPHg and BTEX; low 
concentrations of TPHg (up to 8 mg/kg) and BTEX (up to 0.83 mg/kg) were detected in 
several of the samples.  An elevated concentration of TPHg (1,600 mg/kg) was detected 
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in the sample collected at 20.5 fbg from boring B-1.  Soil samples were also collected at 
depths of 24.5 fbg and 33.5 fbg from boring MW-9 and analyzed for TPHg and BTEX; 
TPHg (57 mg/kg) was only detected in the shallower sample.  Low concentrations of 
BTEX (up to 3.4 mg/kg) were detected in both samples.  The initial groundwater sample 
collected from well MW-9 contained elevated concentrations of TPHg (12,000 µg/L) and 
benzene (1,700 µg/L).  Details of the investigation were presented in SES’s Monitoring 
Well Installation, dated September 20, 1994. 
 
1995 Exploratory Borings:  In July 1995, Groundwater Technology, Inc. (GTI) drilled 
three offsite exploratory borings (SB-1 through SB-3) to 27 fbg to the east-southeast of 
the site.  A groundwater sample was collected from each of the borings and analyzed for 
TPHg and BTEX.  TPHg was only detected in the samples collected from borings SB-1 
(65,000 µg/L) and SB-2 (2,900 µg/L).  Benzene was only detected in the sample collected 
from boring SB-1 (470 µg/L).  Concentrations of toluene (up to 200 g/L), ethylbenzene 
(up to 210 µg/L), and xylenes (up to 2,100 µg/L) were also detected in the samples.  
Details of the investigation were presented in GTI’s Environmental Assessment Report, 
dated September 28, 1995. 
 
1996 Exploratory Borings and Well Installation:  In June 1996, G-R drilled two offsite 
exploratory borings (B-3 and B-4) to 30 fbg and installed an additional offsite well 
(MW-10) to 35 fbg.  Soil samples collected at 18 fbg from boring B-3 and at 12 fbg from 
boring B-4 were analyzed for TPHg and BTEX; which were not detected.  Groundwater 
samples were also collected from borings B-3 and B-4 and analyzed for TPHg and BTEX.  
TPHg (63,000 µg/L), benzene (5,600 µg/L), toluene (2,900 µg/L), ethylbenzene 
(1,800 µg/L), and xylenes (7,900 µg/L) were only detected in the groundwater sample 
collected from boring B-3.  The initial groundwater sample collected from well MW-10 
did not contain TPHg or BTEX.  Details of the investigation were presented in G-R’s Soil 
Boring and Well Installation Report, dated August 29, 1996. 
 
1998 Product Piping and Dispenser Replacement:  In September 1998, G-R collected soil 
samples during product piping and dispenser replacement activities at the site.  Six soil 
samples (P1 through P6) were collected at a depth of 3 fbg beneath each of the 
dispensers and analyzed for TPHg, BTEX, methyl tertiary butyl ether (MTBE), and total 
lead.  None of the analytes were detected in any of the soil samples.  Approximately 
196 cubic yards of soil were removed and disposed offsite during the work.  The details 
and results of the work were presented in G-R’s Soil Sampling During Product Dispenser 
and Piping Replacement, dated November 10, 1998. 
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2006 Cone Penetrometer Test (CPT) Borings and Well Destructions:  In January 2006, 
Cambria Environmental Technology, Inc. (Cambria; now CRA) drilled three offsite CPT 
borings (CPT-1 through CPT-3) to further evaluate groundwater quality downgradient 
of the site.  Groundwater samples were collected at discrete depths from borings CPT-1 
(46, 55, and 65 fbg), CPT-2 (52 and 63 fbg), and CPT-3 (42, 55, and 65 fbg) and analyzed 
for TPHg, BTEX, fuel oxygenates, 1,2-Dichloroethane (1,2-DCA), and ethylene 
dibromide (EDB).  TPHg was only detected in the samples collected at 52 fbg 
(1,000 µg/L) and 63 fbg (170 µg/L) from boring CPT-2; low concentrations of 
ethylbenzene (up to 22 µg/L) and xylenes (up to 120 µg/L) were also detected in these 
samples.  Benzene was only detected in the sample collected at 52 fbg from boring CPT-2 
(1 µg/L).  The remaining analytes generally were not detected in any of the samples 
with the exception of a low concentration of 1,2-DCA (3 µg/L) in the sample collected at 
42 fbg from boring CPT-3.  Wells MW-6 through MW-10 were also destroyed at this 
time.  The details of the investigation were presented in Cambria’s Subsurface 
Investigation and Well Destruction Report, dated March 2, 2006. 
 
2006 Well Installation:  In November 2006, Cambria installed deeper offsite well MW-11 
(screened from 45 to 55 fbg).  No soil samples collected from the well boring were 
submitted for laboratory analysis.  Details of the investigation were presented in 
Cambria’s Subsurface Investigation Report, dated January 22, 2007. 
 
The historical soil sample and groundwater sample analytical results are presented in 
Tables 2 and 3, respectively. 
 
 
3.1 OXYGEN INJECTION SUMMARY AND RESULTS 

In November 2007, CRA began bi-weekly oxygen injection into impacted wells MW-1 
and MW-4 in an effort to decrease dissolved hydrocarbon concentrations in 
groundwater via enhanced biodegradation.  The oxygen injection was performed as 
outlined in the September 6, 2007 Revised Remediation Work Plan prepared by CRA.  A 
response to this document was never received from ACEH; therefore, consent was 
assumed and the work was initiated.  During each event, approximately 125 cubic feet of 
oxygen was diffused into each well.  Dissolved oxygen (DO) measurements were 
collected in each well before and after each event.  CRA collected confirmation 
grab-groundwater samples (no-purge) from wells MW-1 and MW-4 prior to the first 
event, then once during December 2007 and February 2008 to evaluate the effectiveness 
of the oxygen injection.  The samples were analyzed for TPHg, BTEX, and MTBE.  
Regular groundwater monitoring data was then used to evaluate the effectiveness.  
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Injection into wells MW-1 and MW-4 was discontinued in March and May 2008, 
respectively. 
 
The TPHg and benzene concentrations in wells MW-1 and MW-4 over the past 3 years 
(including both confirmation and semi-annual monitoring samples) are summarized in 
Table A below.  Copies of the laboratory analytical reports from the CRA confirmation 
sampling events are presented in Appendix D. 
 

TABLE A 
OXYGEN INJECTION RESULTS SUMMARY 

TPHg Benzene 
Well Date 

(µg/L) (µg/L) 
MW-1 3/24/06 680 130 

 8/24/06 1,000 180 
 3/1/07 28,000 1,800 
 9/6/07 11,000 1,900 

Grab (begin O2 
injection) 11/28/07 2,900 660 

Grab  12/28/07 860 9 
Grab 2/20/08 <50 <0.5 

(End O2 Injection 
3/5/08) 3/10/08 19,000 940 

 9/2/08 23,000 1,200 
 3/18/09 35,000 1,200 
    

MW-4 3/24/06 17,000 930 
 8/24/06 10,000 1,000 
 3/1/07 4,300 240 
 9/6/07 4,900 230 

Grab (begin O2 
injection) 11/28/07 5,800 240 

Grab 12/28/07 53 <0.5 
Grab 2/20/08 <50 <0.5 

3/10/08 870 8 (End O2 Injection 
5/15/08) 9/2/08 1,800 36 

 3/18/09 3,900 46 
< Not detected at or above stated laboratory reporting limit 
Grab Grab-groundwater sample (no purge) 

 
As shown above, the oxygen injection successfully reduced concentrations in the wells 
as TPHg and benzene were not detected in either of the wells during the February 2008 
event.  During the first month of injection, increased DO concentrations (up to 
16.5 milligrams per liter [mg/L]) were measured in the wells prior to each event.  
However, following the first month, the measured DO concentrations prior to each 
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event decreased to pre-injection levels (less than 1 mg/L).  The lower DO concentrations 
possibly indicate that the oxygen was being rapidly utilized by the microorganisms to 
degrade the hydrocarbons, as evidenced by the rapid decline in concentrations. 
 
However, as shown above concentrations significantly rebounded shortly after the 
injections ceased.  In the case of MW-1, the sample (with purging) collected in 
March 2008 five days after the last injection event was significantly higher than the 
no-purge sample collected in February 2008.  Based on these results, it appears that only 
the immediate area around each well was affected by the oxygen.  Due to the 
predominantly fine-grained, low permeability soils at the site, and the low injection 
pressures utilized, the oxygen likely was not able to diffuse a significant distance away 
from the wells resulting in only a small area of influence around each well.  As a result, 
concentrations rebounded rapidly as unaffected groundwater re-entered the wells; and 
have since increased back to pre-injection levels.  Therefore, based on the results, it does 
not appear that limited oxygen injection into the existing wells is feasible as a long-term 
remedial alternative at the site. 
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4.0 CONSTITUENTS OF CONCERN IN SOIL AND GROUNDWATER 

4.1 SOIL  

Based on the historical data, the primary constituents of concern (COCs) in soil at the 
site are TPHg and BTEX.  The majority of the soil samples collected to date were not 
analyzed for MTBE.  However, MTBE was not detected in the six soil samples collected 
beneath the second-generation dispensers in 1998; and MTBE is no longer detected in 
wells MW-1 and MW-4, and has not been detected in well MW-11.  Therefore, MTBE 
does not appear to be a primary COC in site soil. 
 
Only a low concentration of TOG (12 mg/kg) was detected in the final confirmation soil 
sample collected from the used-oil UST excavation; TPHd, semi-VOCs, and VOCs were 
not detected and the detected metals concentrations generally were consistent with 
background levels.  Additionally, TPHd was not detected in the soil samples collected 
from the boring for well MW-4 located downgradient of the former used-oil UST and 
the detected metals concentrations were consistent with background levels.  Only a low 
concentration of TOG (39 mg/kg) was detected in the soil sample collected at 25 fbg 
from boring MW-4, and VOCs were not detected (except BTEX).  Based on these results, 
the former used-oil UST does not appear to have significantly impacted soil quality at 
the site, and none of these constituents appear to be COCs in soil. 
 
 
4.2 GROUNDWATER  

Based on the historical data, the primary COCs in groundwater are TPHg, BTEX, and 
MTBE; although MTBE is no longer detected in wells MW-1 or MW-4, and has not been 
detected in well MW-11.  Other constituents (remaining fuel oxygenates, 1,2-DCA, EDB, 
ethanol, HVOCs, TOG) either were not detected or were only detected at low 
concentrations and therefore do not appear to be COCs in groundwater. 
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5.0 PETROLEUM HYDROCARBON SOURCES AND DISTRIBUTION 

5.1 RELEASE SOURCE AND VOLUME  

Based on previous investigations and UST/piping removal confirmation sampling, the 
primary source of the released petroleum hydrocarbons at the site appears to be the 
first-generation gasoline USTs formerly located on the north side of the site.  The volume 
of released product is unknown. 
 
 
5.2 POTENTIAL OFFSITE SOURCES 

There do not appear to be any offsite sources potentially contributing to the impacts at 
the site.  The nearby former Unocal facility case was closed in 1996 by ACEH.  Based on 
the available data at the time of closure, it did not appear as if impacted groundwater 
had migrated downgradient of the facility.  Based on the most recent groundwater 
monitoring data at the nearby Shell facility (January 2009), none of the wells 
downgradient of the facility contain TPHg, benzene, or MTBE. 
 
 
5.3 PETROLEUM HYDROCARBON DISTRIBUTION IN SOIL 

Since 1990, a total of 65 soil samples have been collected from excavations and borings to 
evaluate the horizontal and vertical extent of petroleum hydrocarbons in soil.  Based on 
the analytical results, impacted soil is present in the area of the former first-generation 
gasoline USTs.  Elevated concentrations of TPHg and benzene were detected in final 
confirmation soil samples #17 (1,300 mg/kg and 20 mg/kg, respectively) and #18 
(3,100 mg/kg and 60 mg/kg, respectively) collected at 22 fbg from the bottom of the 
southeast portion of the gasoline UST excavation in 1990.  The remaining final 
confirmation soil samples collected from the bottom and sidewalls of the gasoline UST 
excavation contained only low concentrations of TPHg (up to 190 mg/kg) and BTEX 
(benzene up to 3 mg/kg).  Elevated concentrations of TPHg (1,300 mg/kg) and benzene 
(38 mg/kg) were also detected in the soil sample collected at 25 fbg from the boring for 
well MW-1 (located in the former gasoline UST pit) drilled in 1990; however, 
significantly lower concentrations of TPHg (270 mg/kg) and benzene (1 mg/kg) were 
detected in the deeper sample (30 fbg) collected from this boring. 
 
Impacted soil is also present just downgradient of the former gasoline USTs.  TPHg was 
detected at 1,600 mg/kg in the soil sample collected at 20.5 fbg from boring B-1 drilled 
in 1994; benzene was detected at 5.3 mg/kg.  TPHg and benzene were detected at 
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990 mg/kg and 2.4 mg/kg, respectively, in the soil sample collected at 24 fbg from the 
boring for well VW-1 (located near boring B-1) drilled in 1992; however, a significantly 
lower concentration of TPHg (130 mg/kg) was detected in the sample collected at 31 fbg 
from this boring, and benzene was not detected.  Similarly, TPHg and benzene were 
detected at 650 mg/kg and 2.7 mg/kg, respectively, in the soil sample collected at 25 fbg 
from the boring for well VW-2 drilled in 1992; however, significantly lower 
concentrations of TPHg (1 mg/kg) and benzene (0.07 mg/kg) were detected in the 
sample collected at 30 fbg from this boring. 
 
Only low concentrations of TPHg (up to 9 mg/kg) and BTEX (up to 1.2 mg/kg) were 
detected in the soil samples collected beneath the first-generation dispensers/product 
piping in 1990; and TPHg, BTEX, and MTBE were not detected in the soil samples 
collected beneath the second-generation dispensers during upgrade work in 1998.  Only 
low concentrations of TPHg and BTEX were detected in the soil samples collected from 
the remaining perimeter borings; and these constituents generally were not detected in 
the soil samples collected offsite with the exception of low concentrations of TPHg (up 
to 57 mg/kg) and BTEX (up to 3.4 mg/kg) in soil samples collected from the borings for 
downgradient wells MW-6 (26 fbg) and MW-9 (24.5 fbg) in 1991 and 1994, respectively.  
However, a deeper sample collected from boring MW-9 (33.5 fbg) contained only trace 
concentrations of benzene (0.038 mg/kg) and xylenes (0.008 mg/kg).  
 
Based on the analytical results, the primary residual impact to site soil consists of TPHg 
and BTEX.  The extent of the soil with elevated concentrations appears limited to the 
area of the former first-generation gasoline USTs and just downgradient.  The 
approximate extent of soil with elevated concentrations of TPHg (greater than 
100 mg/kg) and benzene (greater than 5 mg/kg) is shown on Figures 3 and 4.  In 
Technical Comment No. 1 of the May 15, 2009 letter, ACEH stated that the lateral and 
vertical extent of impacted soil in the former source area is undefined.  However, based 
on the data the lateral extent of the impacted soil appears to have been adequately 
defined by the surrounding borings and wells and no further investigation appears 
warranted.  With regards to the vertical extent of impacted soil, in the letter ACEH 
mistakenly identified the soil sample collected at 30 fbg from boring MW-1 as containing 
the elevated concentrations of TPHg and benzene (1,300 mg/kg and 38 mg/kg, 
respectively).  As described above, it was the sample at 25 fbg that contained these 
concentrations while the sample collected at 30 fbg contained significantly lower 
concentrations.  Additionally, based on the time since most of the samples were 
collected, concentrations likely have further decreased due to natural attenuation 
processes.  Therefore, the vertical extent of impacted soil both in the former source area 
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also appears to have been adequately evaluated and no further investigation appears 
warranted. 
 
The historical soil sample analytical results are presented in Table 2.  The approximate 
boring and soil sample locations and the historical TPHg and benzene analytical results 
are presented on Figure 5. 
 
 
5.4 PETROLEUM HYDROCARBON DISTRIBUTION 

IN GROUNDWATER  

Groundwater monitoring has been performed at the site since 1990.  As previously 
described, well MW-5 was paved over in 1995 and has not been sampled since that time; 
sampling of wells MW-2 and MW-3 was discontinued in 1999; and wells MW-6 through 
MW-10 were destroyed in 2006.  Remaining wells MW-1, MW-4, and deeper well 
MW-11 are currently sampled on a semi-annual basis. 
 
The highest concentrations of TPHg and BTEX have historically been detected in well 
MW-1 located in the former gasoline UST pit and well MW-4 located downgradient of 
the former USTs.  Significant concentration fluctuations have been observed in well 
MW-1; and while the TPHg, toluene, ethylbenzene, and xylenes concentrations have 
remained relatively stable overall, the benzene concentrations have significantly 
decreased since the start of monitoring, but elevated concentrations remain.  MTBE 
generally has not been detected in well MW-1 with the exception of a few events and has 
not been detected since 2000.  Conversely, declining trends in TPHg and BTEX 
concentrations are evident in well MW-4 and concentrations have significantly 
decreased throughout the course of monitoring.  Low to slightly elevated concentrations 
of MTBE have sporadically been detected in well MW-4; however, MTBE has not been 
detected in the last several years.  TPHg and BTEX generally have not been detected in 
downgradient well MW-11 with the exception of low concentrations during a few 
events; MTBE has not been detected in well MW-11.  A comparison of the maximum 
TPHg, benzene, and MTBE concentrations and the most recent concentrations in wells 
MW-1, MW-4, and MW-11 is presented in Table B below.  A copy of the first 
semi-annual 2009 groundwater monitoring report is presented in Appendix E.  Graphs 
of TPHg, benzene, and MTBE concentrations in wells MW-1 and MW-4 over time are 
included in the report in Appendix E. 
 



 

TABLE B. SUMMARY OF MAXIMUM AND MOST RECEN 
 GROUNDWATER CONCENTRATIONS (µg/L) 

TPHg Benzene MTBE 

Historical 
Maximum 

Concentrati
on (date) 

Most Recent 
Concentration 

(3/18/09) 

Historical 
Maximum 

Concentration 
(date) 

Most Recent 
Concentration 

(3/18/09) 

Historical 
Maximum 

Concentration 
(date) 

Most Recent 
Concentration 

(3/18/09) 

Well 
I.D. 

190,000 
6) 

35,000 
29,000 

(6/8/95) 
1,200 

380 
 (9/30/96) 

<3 MW-1 

94,000 
(7/25/93) 

3,900 
18,000 

(7/25/93) 
46 

250 
(2/25/01) 

<0.5 MW-4 

MW-11 

< Not detected at or above stated laboratory reporting limit 

190 
(12/29/00) 

<50 
0.8 

(3/1/07) 
<0.5 <0.5 <0.5 

 
Elevated concentrations of TPHg (4,700 µg/L) and benzene (340 g/L) were detected in 
downgradient well MW-9 during third quarter 2005, the last event prior to its 
destruction in 2006; along with low concentrations of toluene (0.5 µg/L), ethylbenzene 
(9 µg/L), xylenes (6 µg/L), and MTBE (0.9 µg/L).  However, consistent declining trends 
were evident in this well and concentrations had significantly decreased since the start 
of monitoring.  Concentrations in crossgradient well MW-6 had also decreased and 
TPHg, BTEX, and MTBE were no longer detected at the time of its destruction.  TPHg, 
BTEX, and MTBE also generally were not detected in downgradient wells MW-8 and 
MW-10 prior to their destruction.  At the time sampling of upgradient well MW-2 and 
crossgradient well MW-3 was discontinued in 1999, only low concentrations of TPHg 
(348 µg/L) and benzene (0.98 µg/L) remained in MW-3 (MTBE was not detected), and 
TPHg, BTEX, and MTBE generally had not been detected in MW-2 throughout the 
course of monitoring.  TPHg and BTEX generally had not been detected in crossgradient 
well MW-5 prior to it being paved over; and TPHg and BTEX generally were not 
detected in crossgradient well MW-7 prior to its destruction, and MTBE was not 
detected. 
 
Elevated concentrations of TPHg (63,000 g/L) and BTEX (benzene at 5,600 g/L) were 
detected in the groundwater sample collected from downgradient boring B-3 drilled 
approximately 10 feet from well MW-4 in 1996.  The concentrations were higher than 
those in the sample collected from well MW-4 two weeks later (see Appendix E); likely 
due to the presence of impacted sediment in the sample collected from the boring.  
TPHg and BTEX were not detected in the groundwater sample collected from 
crossgradient boring B-4.  Elevated concentrations of TPHg (65,000 g/L) and benzene 
(470 g/L) were detected in the groundwater sample collected from downgradient 
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boring SB-1 in 1995.  A significantly lower TPHg concentration (2,900 g/L) was 
detected in the groundwater sample collected from further downgradient boring SB-2 
(benzene was not detected); and TPHg and BTEX generally were not detected in the 
groundwater sample collected from furthest downgradient boring SB-3 with the 
exception of a low concentration of toluene (3.1 g/L).  Deeper groundwater samples 
collected at 52 fbg (TPHg at 1,000 g/L; benzene at 1 g/L) and 63 fbg (TPHg at 
170 g/L; benzene not detected) from boring CPT-2 located adjacent to previous boring 
SB-1 indicated that the vertical extent of impacted groundwater had been adequately 
evaluated.  TPHg, BTEX, fuel oxygenates, 1,2-DCA, and EDB generally were not 
detected in deeper groundwater samples collected from borings CPT-1 and CPT-3. 
 
Based on the analytical results, impacted groundwater (TPHg and BTEX) is present 
beneath the site in the area of the former gasoline USTs (source area) and downgradient.  
Impacted groundwater also likely remains beneath the adjacent property to the 
east-northeast.  While the benzene concentrations in source area well MW-1 have 
decreased, the TPHg, toluene, ethylbenzene, and xylenes concentrations have remained 
relatively stable overall.  Conversely, concentrations in onsite downgradient well MW-4 
have significantly decreased over time.  As described in Section 3.1, limited oxygen 
injection into these wells failed to decrease concentrations except in the immediate area 
of the wells as concentrations rebounded quickly after the injection ceased.  In Technical 
Comment No. 2 of the May 15, 2009 letter, ACEH stated that the downgradient extent of 
the plume is undefined.  However, based on the analytical results and the predominant 
groundwater flow direction, the extent of impacted groundwater appears to have been 
adequately defined as evidenced by borings CPT-1, CPT-3, and SB-3, and wells MW-5, 
MW-10, MW-11, and MW-8; and no further investigation appears warranted. 
 
Graphs of TPHg, benzene, and MTBE concentrations in wells MW-1 and MW-4 over 
time are included in the report in Appendix E.  Iso-concentration maps of TPHg and 
benzene in groundwater are presented on Figures 6 and 7, respectively.  The plume 
appears to be stable, and decreasing in size based on the data from wells MW-4 and 
MW-9. 
 
It is noted that in the ACEH case closure letter dated June 27, 2005 for the nearby Dublin 
Retail Center at 7900 Dublin Boulevard, located approximately 400 feet east-southeast of 
the site at the southwest corner of the intersection of Dublin Boulevard and Regional 
Street, the detection of MTBE in groundwater (up to 160 µg/L) at this facility was 
attributed to the subject site.  The Dublin Retail Center property reportedly was 
occupied by an ARCO service station from 1975 to 1983.  However, based on the 
analytical results in well MW-11 and borings CPT-2 and CPT-3, in which MTBE has not 
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been or was not detected, the subject site does not appear to be the source of the detected 
MTBE at the facility. 
 
 
5.5 LIGHT NON-AQUEOUS PHASE LIQUID 

As described in Section 3.0, approximately 6 inches of LNAPL (what appeared to be 
used-oil) was observed in well #3 two weeks following installation.  In January 1984, 
well #3 was drilled out and deepened to 35 fbg, and LNAPL was not observed at this 
time.  This well was monitored periodically from January through October 1984 and 
LNAPL generally was not observed during this time with the exception of June 1984, 
when approximately 0.0 feet were observed.  The LNAPL was bailed from the well.  
Well #3 was destroyed in 1990.  LNAPL has not been observed in any other of the site 
monitoring wells. 
 
 
5.6 STATUS OF WELL MW-5 

As previously discussed, well MW-5 was installed on the south side of Dublin 
Boulevard in 1991 and sampled quarterly until third quarter 1995, after which it was 
subsequently paved over by the City during road improvement activities.  Several 
attempts have since been made to re-locate this well using both metal detection and 
ground-penetrating radar equipment, but have not been successful; most recently in 
March 2009.  Therefore, this well is considered to be abandoned. 
 
Previous correspondence from ACEH (dated between 2005 and 2007) requested that 
well MW-5 be re-located and sampled to evaluate if a release had occurred from the 
existing USTs.  If well MW-5 could not be located, a replacement well was to be 
proposed.  As previously mentioned, well MW-5 was unable to be re-located.  However, 
based on the predominant groundwater flow direction (easterly), well MW-5 was 
located in the crossgradient direction from the USTs; and as expected, petroleum 
hydrocarbons generally were not detected in this well during the time it was monitored.  
If a release had occurred from the existing USTs, it likely would have been detected in 
the downgradient wells/borings.  Therefore, the replacement of well MW-5 does not 
appear warranted at this time. 
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6.0 POTENTIAL EXPOSURE PATHWAYS 

6.1 SOIL  

As the site is generally capped with concrete and asphalt, potential exposure to 
subsurface impacted soil by the general public is essentially eliminated.  Therefore, the 
only identified potential exposure pathway to impacted soil beneath the site is direct 
exposure by construction workers during trenching or excavating activities.  Even then, 
the soil with elevated concentrations was located at depths greater than 20 feet, and 
therefore is unlikely to be disturbed. 
 
 
6.2 GROUNDWATER 

The extent of impacted groundwater appears to be adequately defined and no water 
supply wells appear to be located downgradient of the site.  As discussed in Section 2.3, 
drinking water for the City of Dublin is provided by Zone 7, which obtains the majority 
of its supply from the San Francisco Bay Delta via the State Water Project.  Based on the 
CPT boring results, deeper groundwater does not appear to be significantly impacted.  
Therefore, no complete groundwater ingestion pathways appear to exist and none are 
likely to exist in the foreseeable future.  Based on the typical depth to groundwater of 
greater than 20 fbg, it is unlikely groundwater would be encountered during any 
trenching or excavation activities. 
 
 
6.3 SURFACE WATER 

The nearest surface water body is Dublin Creek, located approximately 3,200 feet 
downgradient of the site.  In addition, the site is located in a developed area of Dublin.  
Based on this information, there is no apparent risk to surface waters or other ecological 
receptors from the site hydrocarbons. 
 
 
6.4 VAPOR INTRUSION 

Benzene is considered the primary COC in groundwater for potential vapor intrusion 
concerns as it is a known carcinogen.  Based on the elevated benzene concentrations 
detected in well MW-1 located adjacent to the station building, potential vapor intrusion 
into the existing building appears to be a concern for site workers.  As this concern has 
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not been addressed, potential vapor intrusion into the site building constitutes a data 
gap and further investigation appears warranted. 
 
With regards to potential vapor intrusion concerns for offsite receptors, although 
impacted groundwater likely remains beneath the adjacent property, the most recent 
benzene concentrations detected in well MW-4 (46 µg/L) adjacent to the property line, 
and well MW-9 in 2005 (340 µg/L), are relatively low.  Concentrations beneath the 
adjacent property likely have further decreased since 2005 as evidenced by the declining 
trends in well MW-9 prior to its destruction, and in well MW-4.  These benzene 
concentrations do not exceed the groundwater environmental screening level (ESL) 
associated with potential vapor intrusion concerns at residential sites (most 
conservative) of 540 µg/L; established by the San Francisco Bay Regional Water Quality 
Control Board (RWQCB) in May 2008 (Table E-1).  In addition, the ESLs conservatively 
assume a depth to groundwater of approximately 10 fbg whereas the depth to 
groundwater at the site is greater than 20 fbg; the ESLs also assume the subsurface 
consists of high permeability soils while the soils beneath the adjacent property are 
fine-grained, low permeability materials not conducive to the upward migration of 
vapors.  Finally, this property is currently undeveloped so there are no potential 
receptors.  Due to the market conditions, the property likely will remain undeveloped 
for some time.  Based on this information, potential vapor intrusion for offsite receptors 
does not appear to be a significant concern, and no further investigation appears 
warranted. 
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7.0 PROPOSED ADDITIONAL INVESTIGATION 

Based on the analytical results and site conditions, potential vapor intrusion into the site 
building appears to be the lone data gap that warrants additional investigation.  To 
evaluate shallow soil vapor quality and potential vapor intrusion concerns, CRA 
proposes the installation and sampling of three soil vapor wells at the site.  The 
proposed vapor well locations are shown on Figure 2.  Details of the proposed 
investigation are presented in the following sections. 
 
 
7.1 PRE-FIELD ACTIVITIES 

Permits and Access Agreements:  CRA will obtain all necessary permits and access 
agreements for the proposed vapor wells prior to beginning field operations.  A 
minimum of 72 hours written notification will be given to ACEH before initiation of 
drilling activities. 
 
Site Health and Safety Plan:  CRA will prepare a site-specific health and safety plan 
(HASP) to inform site workers of known hazards and to provide health and safety 
guidance.  The plan will be reviewed and signed by all site workers and visitors and will 
be kept onsite during field activities. 
 
Underground Utility Location:  The proposed well locations will be marked at least 
48 hours prior to the start of drilling activities and Underground Service Alert (USA) 
will be notified to clear the proposed locations with local public utility companies.  A 
private utility locator will also be retained to additionally clear the well locations of 
utility lines prior to drilling. 
 
 
7.2 SOIL VAPOR QUALITY EVALUATION 

To evaluate potential vapor intrusion concerns, three soil vapor wells will be installed 
and sampled adjacent to the site building. 
 
Drilling:  The three vapor well borings will be advanced to a total depth of 
approximately 6 fbg using a 3-inch diameter hand auger in accordance with Chevron 
and CRA safety protocols.  The final locations and depths of the borings will be based on 
field conditions. 
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Soil Sampling and Laboratory Analysis:  Soil samples will be continuously collected the 
entire length of each boring for logging and observation purposes.  The soil encountered 
in the borings will be logged in accordance with the modified Unified Soil Classification 
System (USCS).  Soil samples from each boring will be screened in the field for volatile 
organic vapors using a photo-ionization detector (PID).  Samples that return PID 
readings of 100 parts per million by volume (ppmv) or greater, or those that have 
evidence of impact, may be retained for laboratory analysis.  If no evidence of impact is 
observed in the borings, a soil sample collected from each boring between 5 and 6 fbg 
will be submitted for analysis.  CRA’s standard field procedures for hand auger borings 
are presented in Appendix F. 
 
Soil samples retained for laboratory analysis will be collected in brass or stainless steel 
liners, capped using Teflon tape and plastic end caps, labeled, placed in an ice-chilled 
cooler, and transported under chain of custody to Lancaster Laboratories, Inc. 
(Lancaster) in Lancaster, Pennsylvania, for analysis.  The soil samples will be analyzed 
for the following constituents: 
 
 TPHg by EPA Method 8015 

 BTEX and MTBE by EPA Method 8260B 
 
Soil Vapor Well Installation:  The three borings will be completed as soil vapor wells.  
The soil vapor wells will be constructed in general accordance with CRA’s standard field 
procedures (Appendix F).  One-quarter inch diameter Nylaflow® tubing will be fitted 
with a 6-inch-long section of 0.010-inch slotted, Schedule 40 PVC screen.  The tubing and 
screen will be placed into each open borehole with the bottom of the screen at 
approximately 5.5 fbg.  Washed No. 2/16 silica sand will be placed from 5 to 6 fbg to 
create a filter pack around the screen.  A 3-inch layer of dry granular bentonite will be 
placed on top of the sand pack followed by hydrated bentonite powder (gel) to a few 
inches below the surface.  The tubing exiting the bentonite will be capped, and well 
boxes with traffic-rated well vaults will be installed.  A schematic diagram of the soil 
vapor well construction is presented on Figure A of Appendix F. 
 
Soil Vapor Sampling and Laboratory Analysis:  Soil vapor samples will be collected 
from the vapor wells in 1-liter SUMMA™ canisters for laboratory analysis.  The samples 
will be collected in general accordance with the Department of Toxic Substances Control 
(DTSC) Advisory-Active Soil Gas Investigations guidance document dated 
January 28, 2003.  A generalized schematic of the soil vapor sampling apparatus is 
presented on Figure B of Appendix F.  CRA’s standard field procedures for soil vapor 
well installation and sampling are included in Appendix F.  The samples will be 
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collected no sooner than 72 hours after well installation to allow adequate equilibration 
time. 
 
At least one field duplicate sample per day will also be collected.  In accordance with the 
DTSC guidance, leak testing will be performed during sampling.  Helium will be used 
as a leak check compound to evaluate if significant ambient air is entering the 
SUMMA™ canisters during sampling.  Field application of helium will be accomplished 
through the use of a containment structure (i.e. a clear, large volume Rubbermaid® or 
Tupperware® storage container) placed inverted over the entire well and sampling 
apparatus. 
 
The soil vapor samples will be kept at ambient temperature and submitted under 
chain-of-custody to Air Toxics Ltd. in Folsom, California, for analysis.  The soil vapor 
samples will be analyzed for the following constituents: 
 
 TPHg by EPA Method TO-3 

 BTEX and MTBE by EPA Method TO-15 

 Helium (leak check compound), oxygen (O2), carbon dioxide (CO2), and methane 
(CH4) by ASTM D-1946 

 
 
7.3 SOIL AND WATER DISPOSAL 

Soil cuttings and decontamination rinsate generated during field activities will be 
temporarily stored onsite in 55-gallon steel drums and sampled for disposal purposes.  
Once profiled, the drums will be transported to a Chevron-approved facility for 
disposal. 
 
 
7.4 REPORTING 

Following receipt of the analytical results, CRA will prepare a subsurface investigation 
report presenting the results of the investigation and summarizing our conclusions and 
recommendations.  The report will include a description of field activities, a figure 
illustrating the boring locations, boring logs, tabulated soil and soil vapor analytical 
results, and copies of the analytical reports and chain-of-custody forms.  Our 
conclusions and recommendations will be based on readily available information, 
observations of existing site conditions, and our interpretation of the analytical data. 



 

 
  
 

611969 (4) 25 CONESTOGA-ROVERS & ASSOCIATES 

8.0 CONCLUSIONS AND RECOMMENDATIONS 

Preparation of a SCM to establish site conditions and evaluate if any data gaps exist was 
requested by ACEH in a letter dated May 15, 2009.  This report presents a SCM for the 
site, an evaluation of potential data gaps, and CRA’s proposed additional investigation 
to evaluate the identified remaining data gap (potential vapor intrusion into the site 
building).  The ACEH letter also contained several technical comments (Nos. 1-5) that 
were addressed in this report or will be addressed at a later date.  The following is a 
brief summary of the information presented/conclusions reached regarding each of the 
technical comments in the May 15, 2009 letter: 
 
Technical Comment No. 1-Contaminant Source Area Characterization:  ACEH indicated 
that their records did not include a report summarizing the February 1990 UST removal.  
As was communicated to ACEH by CRA via e-mail on May 21, 2009, a report titled 
Multiple Event Sampling Report, dated March 7, 1990, was prepared and submitted by 
Blaine Tech Services, Inc. that documented this work.  This report is identified as 
SITE_SUM_R_1990-03-07.pdf in the online ACEH LOP document database for this site.  
An additional document identified as MISC_SAMP_R_1990-02-27.pdf in the database 
contains additional information regarding this work. 
 
ACEH also referenced the analytical results of the soil sample collected from the boring 
for well MW-1 at 30 fbg as TPHg and benzene at 1,300 mg/kg and 38 mg/kg, 
respectively.  However, these results were actually for the sample collected at 25 fbg; the 
sample at 30 fbg contained significantly lower concentrations.  ACEH stated that “based 
on the soil sample analytical data, the vertical and lateral extent of soil contamination in 
the former source area is undefined”.  Based on our review of the data, the vertical and 
lateral extent of impacted soil in the former source area appears to have been adequately 
defined and no further investigation appears warranted. 
 
Technical Comment No. 2-Soil and Groundwater Characterization: ACEH stated that 
“based on the analytical data, the downgradient extent of the groundwater contaminant 
plume is undefined”.  However, based on the predominant groundwater flow direction 
and the analytical results of the downgradient wells and borings, the downgradient 
extent of the hydrocarbon plume appears to have been adequately defined and no 
further investigation appears warranted. 
 
Technical Comment No. 3-Site Conceptual Model:  This SCM for the site identified 
vapor intrusion into the site building as the only remaining data gap.  To evaluate 
shallow soil vapor quality and potential vapor intrusion concerns, CRA proposes the 
installation and sampling of three soil vapor wells at the site. 
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Technical Comment No  4-Feasibility Study/Corrective Action Plan:  ACEH stated that 
once assessment activities are complete, preparation of a Feasibility Study/Corrective 
Action Plan (FS/CAP) appears appropriate.  CRA concurs that preparation of a FS/CAP 
may be warranted as the oxygen injection activities were unsuccessful in reducing 
source area groundwater concentrations.  However, based on the evaluation of potential 
exposure pathways (Section 6.0), vapor intrusion into the site building was identified as 
the only potential complete pathway of concern.  If the results of the proposed 
investigation indicate that there is no significant risk to human health via this pathway, 
preparation of a FS/CAP may not be warranted.  Therefore, the need for a FS/CAP will 
be evaluated following completion of the proposed additional investigation. 
 
Technical Comment No.  5-Groundwater Monitoring Reports:  ACEH requested that a 
figure that illustrates groundwater flow direction as well as a figure showing the 
analytical data with isoconcentration contours for chemicals of concern be included in 
all future groundwater monitoring reports.  As previously mentioned, gauging of wells 
MW-2 and MW-3 will be resumed to prepare the potentiometric map.  CRA will include 
these figures beginning with the second semi-annual 2009 groundwater monitoring 
report. 
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TABLES 



TABLE 1
WELL CONSTRUCTION DETAILS

CHEVRON SERVICE STATION 9-5542
7007 SAN RAMON ROAD, DUBLIN, CALIFORNIA

Page 1 of 1

Screen Comments

Boring Installation Depth Diameter Top Bottom Length

ID Date (fbg) (inches) (fbg) (fbg) (feet)

MW-1 03/27/90 36.5 2 21 36 15
MW-1 11/25/92 51.5 4 30 50 20 Original MW-1 overdrilled to new depth
MW-2 03/26/90 37 2 22 37 15
MW-3 03/26/90 36.5 2 21 36 15
MW-4 03/28/90 36.5 2 21 36 15
MW-5 06/11/91 36 2 21 36 15
MW-6 06/11/91 35 2 20 35 15
MW-7 06/12/91 35 2 20 35 15
MW-8 12/06/91 35 2 15 35 20
VW-1 11/24/92 31.5 2 25 30 5
VW-2 11/25/92 31.5 2 25 29.5 4.5
MW-9 06/08/94 34.5 2 19 34.5 15.5

MW-10 06/12/96 35 2 15 35 20
MW-11 11/30/08 55 2 45 55 10

fbg = feet below grade

Well Screen

CRA 611969 (4)



TABLE 2
HISTORICAL SOIL SAMPLE ANALYTICAL RESULTS

CHEVRON SERVICE STATION 9-5542
7007 SAN RAMON ROAD, DUBLIN, CALIFORNIA

Page 1 of 2

Boring/ Depth Date TPHg TPHd TOG Benzene Toluene Ethylbenzene Xylenes MTBE Semi-VOCs VOCs Pb Cd Cr Zn Sb As Be Cu Hg Ni Se Ag Tl
Sample ID (fbg) Sampled mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

Gasoline UST and Product Line Removal
PL1 1.5 2/8/90 9 NA NA 0.85 0.017 0.2 1.2 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
PL2 1.5 2/8/90 <0.5 NA NA <0.005 <0.005 <0.005 0.012 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
PL3 3 2/8/90 3.9 NA NA 0.0095 0.011 0.16 0.15 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
PL4 3 2/8/90 2.8 NA NA <0.005 <0.005 0.16 0.072 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

#1 11.5 2/13/90 3,100 NA NA 1.8 50 51 360 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
#2 11 2/13/90 5,000 NA NA 2 210 120 780 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
#3 11 2/13/90 5.9 NA NA 0.19 0.060 0.15 0.34 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
#4 11.5 2/13/90 4,800 NA NA 8.8 430 130 690 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
#5 11 2/13/90 2.4 NA NA 0.017 0.068 0.045 0.12 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
#6 12 2/13/90 2,900 NA NA 2.2 120 51 300 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

#10 15 2/13/90 12 NA NA 0.12 0.4 0.11 1.1 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
#11 16 2/13/90 8.6 NA NA 0.046 0.4 0.13 1.2 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
#12 16 2/13/90 190 NA NA 0.26 2.5 2.5 15 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
#13 15.5 2/13/90 5,100 NA NA 30 360 110 680 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
#14 16 2/13/90 2,900 NA NA 23 150 45 240 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
#16 22 2/14/90 18 NA NA 3 5 0.5 3 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
#17 22 2/14/90 1,300 NA NA 20 98 33 160 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
#18 22 2/14/90 3,100 NA NA 60 219 69 355 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Sidewall-1 13.5 2/13/90 1.1 NA NA 0.022 0.013 0.023 0.07 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Sidewall-2 8.3 2/13/90 <0.5 NA NA <0.005 <0.005 <0.005 0.0068 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Sidewall-3 7.5 2/13/90 18 NA NA 0.27 0.89 0.4 2.8 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

P1 3 9/16/98 <1.0 NA NA <0.005 <0.005 <0.005 <0.005 <0.05 NA NA <1.0 NA NA NA NA NA NA NA NA NA NA NA NA
P2 3 9/16/98 <1.0 NA NA <0.005 <0.005 <0.005 <0.005 <0.05 NA NA <1.0 NA NA NA NA NA NA NA NA NA NA NA NA
P3 3 9/16/98 <1.0 NA NA <0.005 <0.005 <0.005 <0.005 <0.05 NA NA <1.0 NA NA NA NA NA NA NA NA NA NA NA NA
P4 3 9/16/98 <1.0 NA NA <0.005 <0.005 <0.005 <0.005 <0.05 NA NA <1.0 NA NA NA NA NA NA NA NA NA NA NA NA
P5 3 9/16/98 <1.0 NA NA <0.005 <0.005 <0.005 <0.005 <0.05 NA NA <1.0 NA NA NA NA NA NA NA NA NA NA NA NA
P6 3 9/16/98 <1.0 NA NA <0.005 <0.005 <0.005 <0.005 <0.05 NA NA <1.0 NA NA NA NA NA NA NA NA NA NA NA NA

Used-Oil UST Removal
#7 8 2/13/90 0.55 NA 12 0.0046 0.019 <0.005 0.49 NA ND ND 15 <3 8 19 <25 140 <1 21 0.02 23 <50 <5 25
#8 10.5 2/13/90 <0.5 <10 12 <0.005 <0.005 <0.005 0.02 NA ND ND 12 <3 5 17 <25 85 <1 16 <0.02 16 <50 <5 20

Exploratory Borings
B-1 5.5 6/8/94 <1.0 NA NA <0.005 <0.005 <0.005 <0.005 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

10.5 6/8/94 <1.0 NA NA <0.005 <0.005 <0.005 <0.005 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
15.5 6/8/94 2 NA NA 0.081 0.19 0.02 0.13 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
20.5 6/8/94 1,600 NA NA 5.3 72 23 120 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

B-2 20.5 6/8/94 2 NA NA 0.06 0.026 0.031 0.19 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
23.5 6/8/94 8 NA NA 0.13 0.037 0.12 0.83 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

B-3 18 6/12/96 <1.0 NA NA <0.005 <0.005 <0.005 <0.005 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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TABLE 2
HISTORICAL SOIL SAMPLE ANALYTICAL RESULTS

CHEVRON SERVICE STATION 9-5542
7007 SAN RAMON ROAD, DUBLIN, CALIFORNIA

Page 2 of 2

Boring/ Depth Date TPHg TPHd TOG Benzene Toluene Ethylbenzene Xylenes MTBE Semi-VOCs VOCs Pb Cd Cr Zn Sb As Be Cu Hg Ni Se Ag Tl
Sample ID (fbg) Sampled mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

B-4 12 6/12/96 <1.0 NA NA <0.005 <0.005 <0.005 <0.005 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Monitoring and Remedial Wells
MW-1 25 3/27/90 1,300 NA NA 38 150 34 180 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

30 3/27/90 270 NA NA 1 4 4 18 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

MW-2 15 3/26/90 <10 NA NA <0.005 <0.005 <0.005 <0.015 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

MW-3 15 3/26/90 <10 NA NA <0.005 <0.005 <0.005 <0.015 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
20 3/26/90 <10 NA NA <0.005 0.01 0.01 0.12 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
25 3/26/90 51 NA NA <0.005 0.02 0.05 0.28 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

MW-4 15 3/28/90 <10 <10 NA NA NA NA NA NA NA NA 37 <3 26 39 NA NA NA NA NA NA NA NA NA
20 3/28/90 <10 <10 NA NA NA NA NA NA NA NA 41 <3 25 44 NA NA NA NA NA NA NA NA NA

25 3/28/90 <10 <10 39 2.7 23 5.6 46 NA NA ND1
26 <3 13 28 NA NA NA NA NA NA NA NA NA

MW-5 28.5 6/11/91 <1.0 NA NA <0.005 <0.005 <0.005 <0.005 NA NA NA <10 NA NA NA NA NA NA NA NA NA NA NA NA

MW-6 26 6/11/91 5 NA NA 0.006 0.006 0.06 0.12 NA NA NA <10 NA NA NA NA NA NA NA NA NA NA NA NA

MW-7 26 6/11/91 <1.0 NA NA <0.005 <0.005 <0.005 <0.005 NA NA NA <10 NA NA NA NA NA NA NA NA NA NA NA NA

MW-8 20 12/6/91 <1.0 NA NA <0.005 <0.005 <0.005 <0.005 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

MW-9 24.5 6/8/94 57 NA NA 0.07 0.11 0.58 3.4 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
33.5 6/9/94 <1.0 NA NA 0.038 <0.005 <0.005 0.008 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

VW-1 5 11/24/92 <1.0 NA NA <0.005 0.006 <0.005 <0.005 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
14 11/24/92 <1.0 NA NA <0.005 <0.005 <0.005 <0.005 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

14.5 11/24/92 2 NA NA <0.005 0.058 0.029 1.4 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
19.5 11/24/92 250 NA NA 0.081 5.6 3.4 20 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
24 11/24/92 990 NA NA 2.4 60 15 99 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
27 11/24/92 230 NA NA 2 15 5.4 27 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
31 11/24/92 130 NA NA <0.05 0.73 1 3.9 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

VW-2 5 11/25/92 <1.0 NA NA <0.005 <0.005 <0.005 <0.005 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
10 11/25/92 <1.0 NA NA 0.006 <0.005 <0.005 <0.005 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
15 11/25/92 <1.0 NA NA <0.005 <0.005 <0.005 0.009 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
20 11/25/92 220 NA NA 0.65 8.1 26 13 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
25 11/25/92 650 NA NA 2.7 23 9 49 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
30 11/25/92 1 NA NA 0.07 0.01 0.012 0.025 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Abbreviations and Methods:
TPHg and TPHd = Total petroleum hydrocarbons as gasoline and diesel, respectively, by EPA Method 8015. Note: Crossed-out samples were collected from soil that was later over-excavated
TOG = Total oil and grease
MTBE = Methyl tertiary butyl ether.
VOCs = Volatile organic compounds
Semi-VOCs = Semi volatile organic compounds
mg/kg = milligrams per kilogram.
NA = Not analyzed
< = Not detected at or above stated laboratory reporting limit
ND = Not detected; reporting limits vary
1  VOCs not detected except BTEX

CRA 611969 (4)
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APPENDIX A 

 

ACEH LETTER DATED MAY 15, 2009
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APPENDIX B 

 

HISTORICAL BORING LOGS AND WELL CONSTRUCTION DIAGRAMS



















































































































 
  
 
611969 (4)  CONESTOGA-ROVERS & ASSOCIATES 

APPENDIX C 

 

WELL SURVEY INFORMATION
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APPENDIX D 

 

OXYGEN INJECTION CONFIRMATION SAMPLE LABORATORY REPORTS 



                       

ANALYTICAL RESULTS

Prepared for:

Chevron c/o CRA
Suite 110

2000 Opportunity Drive
Roseville CA 95678

916-677-3407

Prepared by:

Lancaster Laboratories
2425 New Holland Pike

Lancaster, PA 17605-2425

SAMPLE GROUP

The sample group for this submittal is 1067782. Samples arrived at the laboratory on Saturday, December
01, 2007. The PO# for this group is 0015002175 and the release number is MTI.

Client Description                                                                                          Lancaster Labs Number
MW-4-W-071128 Grab Water 5225561
MW-1-W-071128 Grab Water 5225562

ELECTRONIC
COPY TO

CRA Attn: Brian  Carey



                       

Questions? Contact your Client Services Representative
Angela M Miller at (717) 656-2300

                                                                              Respectfully Submitted,
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Lancaster Laboratories Sample No.  WW   5225561

MW-4-W-071128 Grab Water    
Facility# 95542  MTI# 61H-1965 CETK
7007 San Ramon Rd-Dublin T0600100354 MW-4
Collected:11/28/2007 12:05     by JB Account Number: 11997

Submitted: 12/01/2007 10:10   Chevron c/o CRA
Reported: 12/13/2007 at 08:32 Suite 110
Discard: 01/13/2008 2000 Opportunity Drive

Roseville CA 95678
SANM4       
I 5E w  

As Received

CAT As Received Method Dilution

No. Analysis Name CAS Number Result Detection
Limit

Units Factor

01728 TPH-GRO - Waters n.a. 5,800. 250. ug/l 5
The reported concentration of TPH-GRO does not include MTBE or other
gasoline constituents eluting prior to the C6 (n-hexane) TPH-GRO range
start time.

06054 BTEX+MTBE by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 0.5 0.5 ug/l 1
05401 Benzene 71-43-2 240. 3. ug/l 5
05407 Toluene 108-88-3 22. 0.5 ug/l 1
05415 Ethylbenzene 100-41-4 340. 3. ug/l 5
06310 Xylene (Total) 1330-20-7 1,100. 3. ug/l 5

State of California Lab Certification No. 2116
Trip blank vials were not received by the laboratory for this sample group.

All QC is compliant unless otherwise noted.  Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst       Factor
01728 TPH-GRO - Waters SW-846 8015B modified 1 12/06/2007 10:14 Steven A Skiles 5
06054 BTEX+MTBE by 8260B SW-846 8260B 1 12/07/2007 15:29 Ginelle L Feister 1
06054 BTEX+MTBE by 8260B SW-846 8260B 1 12/07/2007 15:52 Ginelle L Feister 5
01146 GC VOA Water Prep SW-846 5030B 1 12/06/2007 10:14 Steven A Skiles 5
01163 GC/MS VOA Water Prep SW-846 5030B 1 12/07/2007 15:29 Ginelle L Feister 1
01163 GC/MS VOA Water Prep SW-846 5030B 2 12/07/2007 15:52 Ginelle L Feister 5
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Lancaster Laboratories Sample No.  WW   5225562

MW-1-W-071128 Grab Water    
Facility# 95542  MTI# 61H-1965 CETK
7007 San Ramon Rd-Dublin T0600100354 MW-1
Collected:11/28/2007 13:50     by JB Account Number: 11997

Submitted: 12/01/2007 10:10   Chevron c/o CRA
Reported: 12/13/2007 at 08:32 Suite 110
Discard: 01/13/2008 2000 Opportunity Drive

Roseville CA 95678
SANM1       
I 5E w  

As Received

CAT As Received Method Dilution

No. Analysis Name CAS Number Result Detection
Limit

Units Factor

01728 TPH-GRO - Waters n.a. 2,900. 250. ug/l 5
The reported concentration of TPH-GRO does not include MTBE or other
gasoline constituents eluting prior to the C6 (n-hexane) TPH-GRO range
start time.

06054 BTEX+MTBE by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 N.D. 0.5 ug/l 1
05401 Benzene 71-43-2 660. 3. ug/l 5
05407 Toluene 108-88-3 39. 0.5 ug/l 1
05415 Ethylbenzene 100-41-4 94. 0.5 ug/l 1
06310 Xylene (Total) 1330-20-7 310. 0.5 ug/l 1

State of California Lab Certification No. 2116
Trip blank vials were not received by the laboratory for this sample group.

All QC is compliant unless otherwise noted.  Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst       Factor
01728 TPH-GRO - Waters SW-846 8015B modified 1 12/06/2007 10:44 Steven A Skiles 5
06054 BTEX+MTBE by 8260B SW-846 8260B 1 12/07/2007 16:15 Ginelle L Feister 1
06054 BTEX+MTBE by 8260B SW-846 8260B 1 12/07/2007 16:38 Ginelle L Feister 5
01146 GC VOA Water Prep SW-846 5030B 1 12/06/2007 10:44 Steven A Skiles 5
01163 GC/MS VOA Water Prep SW-846 5030B 1 12/07/2007 16:15 Ginelle L Feister 1
01163 GC/MS VOA Water Prep SW-846 5030B 2 12/07/2007 16:38 Ginelle L Feister 5
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Quality Control Summary  

Client Name: Chevron c/o CRA                      Group Number: 1067782
Reported: 12/13/07 at 08:32 AM

 *- Outside of specification
(1) The result for one or both determinations was less than five times the LOQ.
(2) The unspiked result was more than four times the spike added.

Matrix QC may not be reported if site-specific QC samples were not
submitted.  In these situations, to demonstrate precision and accuracy at
a batch level, a LCS/LCSD was performed, unless otherwise specified in the
method.

Laboratory Compliance Quality Control

Blank Blank Report LCS LCSD LCS/LCSD
Analysis Name Result MDL Units %REC %REC Limits RPD RPD Max

Batch number: 07339B08A Sample number(s): 5225561-5225562
TPH-GRO - Waters N.D. 50. ug/l 112 99 75-135 12 30

Batch number: D073412AA Sample number(s): 5225561-5225562
Methyl Tertiary Butyl Ether N.D. 0.5 ug/l 99 73-119
Benzene N.D. 0.5 ug/l 103 78-119
Toluene N.D. 0.5 ug/l 109 85-115
Ethylbenzene N.D. 0.5 ug/l 108 82-119
Xylene (Total) N.D. 0.5 ug/l 107 83-113

Sample Matrix Quality Control
Unspiked (UNSPK) = the sample used in conjunction with the matrix spike
Background (BKG) = the sample used in conjunction with the duplicate

MS MSD MS/MSD RPD BKG DUP DUP Dup RPD
Analysis Name %REC %REC Limits RPD MAX Conc Conc RPD Max___

Batch number: 07339B08A Sample number(s): 5225561-5225562 UNSPK: P226075
TPH-GRO - Waters 126 63-154

Batch number: D073412AA Sample number(s): 5225561-5225562 UNSPK: P226060
Methyl Tertiary Butyl Ether 106 105 69-127 1 30
Benzene 113 114 83-128 1 30
Toluene 121 121 83-127 0 30
Ethylbenzene 120 118 82-129 2 30
Xylene (Total) 119 117 82-130 2 30

    Surrogate Quality Control
Surrogate recoveries which are outside of the QC window are confirmed
unless attributed to dilution or otherwise noted on the Analysis Report.

Analysis Name: TPH-GRO - Waters
Batch number: 07339B08A

Trifluorotoluene-F
__________________________________________________________________________________________________________
5225561 96
5225562 92
Blank 85
LCS 89
LCSD 90
MS 91
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Quality Control Summary  

Client Name: Chevron c/o CRA                      Group Number: 1067782
Reported: 12/13/07 at 08:32 AM

 *- Outside of specification
(1) The result for one or both determinations was less than five times the LOQ.
(2) The unspiked result was more than four times the spike added.

    Surrogate Quality Control
__________________________________________________________________________________________________________
Limits: 63-135

Analysis Name: BTEX+MTBE by 8260B
Batch number: D073412AA

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene
__________________________________________________________________________________________________________
5225561 91 91 102 108
5225562 92 91 103 103
Blank 100 96 105 104
LCS 92 90 98 106
MS 96 96 104 110
MSD 96 97 102 110
__________________________________________________________________________________________________________
Limits: 80-116 77-113 80-113 78-113





Lancaster Laboratories
Explanation of Symbols and Abbreviations

The following defines common symbols and abbreviations used in reporting technical data:

N.D. none detected BMQL Below Minimum Quantitation Level
TNTC Too Numerous To Count MPN Most Probable Number

IU International Units CP Units cobalt-chloroplatinate units
umhos/cm micromhos/cm NTU nephelometric turbidity units

C degrees Celsius F degrees Fahrenheit
Cal (diet) calories lb. pound(s)

meq milliequivalents kg kilogram(s)
g gram(s) mg milligram(s)

ug microgram(s) l liter(s)
ml milliliter(s) ul microliter(s)
m3 cubic meter(s) fib >5 um/ml fibers greater than 5 microns in length per ml

< less than – The number following the sign is the limit of quantitation, the smallest amount of analyte which can
be reliably determined using this specific test.

> greater than

ppm parts per million – One ppm is equivalent to one milligram per kilogram (mg/kg), or one gram per million grams.
For aqueous liquids, ppm is usually taken to be equivalent to milligrams per liter (mg/l), because one liter of
water has a weight very close to a kilogram.  For gases or vapors, one ppm is equivalent to one microliter of
gas per liter of gas.

ppb parts per billion

Dry weight Results printed under this heading have been adjusted for moisture content.  This increases the analyte weight
basis concentration to approximate the value present in a similar sample without moisture.

U.S. EPA data qualifiers:

Organic Qualifiers Inorganic Qualifiers

A TIC is a possible aldol-condensation product B Value is <CRDL, but �IDL
B Analyte was also detected in the blank E Estimated due to interference
C Pesticide result confirmed by GC/MS M Duplicate injection precision not met
D Compound quatitated on a diluted sample N Spike amount not within control limits
E Concentration exceeds the calibration range of S Method of standard additions (MSA) used

the instrument for calculation
J Estimated value U Compound was not detected
N Presumptive evidence of a compound (TICs only) W Post digestion spike out of control limits
P Concentration difference between primary and * Duplicate analysis not within control limits

confirmation columns >25% + Correlation coefficient for MSA <0.995
U Compound was not detected

X,Y,Z Defined in case narrative

Analytical test results for methods listed on the laboratories’ accreditation scope meet all requirements of NELAC unless
otherwise noted under the individual analysis.

Tests results relate only to the sample tested.  Clients should be aware that a critical step in a chemical or microbiological
analysis is the collection of the sample.  Unless the sample analyzed is truly representative of the bulk of material involved, the
test results will be meaningless.  If you have questions regarding the proper techniques of collecting samples, please contact
us.  We cannot be held responsible for sample integrity, however, unless sampling has been performed by a member of our
staff.  This report shall not be reproduced except in full, without the written approval of the laboratory.

WARRANTY AND LIMITS OF LIABILITY – In accepting analytical work, we warrant the accuracy of test results for the sample as submitted.
THE FOREGOING EXPRESS WARRANTY IS EXCLUSIVE AND IS GIVEN IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR
IMPLIED.  WE DISCLAIM ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING A WARRANTY OF FITNESS FOR
PARTICULAR PURPOSE AND WARRANTY OF MERCHANTABILITY.  IN NO EVENT SHALL LANCASTER LABORATORIES BE LIABLE
FOR INDIRECT, SPECIAL, CONSEQUENTIAL, OR INCIDENTAL DAMAGES INCLUDING, BUT NOT LIMITED TO, DAMAGES FOR LOSS
OF PROFIT OR GOODWILL REGARDLESS OF (A) THE NEGLIGENCE (EITHER SOLE OR CONCURRENT) OF LANCASTER
LABORATORIES AND (B) WHETHER LANCASTER LABORATORIES HAS BEEN INFORMED OF THE POSSIBILITY OF SUCH
DAMAGES.  We accept no legal responsibility for the purposes for which the client uses the test results.  No purchase order or other order
for work shall be accepted by Lancaster Laboratories which includes any conditions that vary from the Standard Terms and Conditions of
Lancaster Laboratories and we hereby object to any conflicting terms contained in any acceptance or order submitted by client.



                       

ANALYTICAL RESULTS

Prepared for:

Chevron c/o CRA
Suite 110

2000 Opportunity Drive
Roseville CA 95678

916-677-3407

Prepared by:

Lancaster Laboratories
2425 New Holland Pike

Lancaster, PA 17605-2425

SAMPLE GROUP

The sample group for this submittal is 1071696. Samples arrived at the laboratory on Thursday, January 03,
2008. The PO# for this group is 0015002175 and the release number is MTI.

Client Description                                                                                          Lancaster Labs Number
MW-1-W-071228 Grab Water 5248489
MW-4-W-071228 Grab Water 5248490

ELECTRONIC
COPY TO

CRA Attn: Brian  Carey

Questions? Contact your Client Services Representative
Angela M Miller at (717) 656-2300

                                                                              Respectfully Submitted,
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Lancaster Laboratories Sample No.  WW5248489 Group No. 1071696

MW-1-W-071228 Grab Water    
Facility# 95542  MTI# 611965 CETK
7007 San Ramon Rd-Dublin T0600100354 MW-1
Collected:12/28/2007 09:10     by BS Account Number: 11997

Submitted: 01/03/2008 09:50   Chevron c/o CRA
Reported: 01/11/2008 at 15:01 Suite 110
Discard: 02/11/2008 2000 Opportunity Drive

Roseville CA 95678
RAMM1       

 
As Received

CAT As Received Method Dilution

No. Analysis Name CAS Number Result Detection
Limit

Units Factor

01728 TPH-GRO - Waters n.a. 860. 50. ug/l 1
The reported concentration of TPH-GRO does not include MTBE or other
gasoline constituents eluting prior to the C6 (n-hexane) TPH-GRO range
start time.

06054 BTEX+MTBE by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 N.D. 0.5 ug/l 1
05401 Benzene 71-43-2 9. 0.5 ug/l 1
05407 Toluene 108-88-3 150. 0.5 ug/l 1
05415 Ethylbenzene 100-41-4 N.D. 0.5 ug/l 1
06310 Xylene (Total) 1330-20-7 36. 0.5 ug/l 1

Preservation requirements were not met.  The vial submitted for volatile
analysis did not have a pH < 2 at the time of analysis.  Due to the
volatile nature of the analytes, it is not appropriate for the laboratory
to adjust the pH at the time of sample receipt.  The pH of this sample
was pH = 6.

State of California Lab Certification No. 2116
Trip blank vials were not received by the laboratory for this sample group.

All QC is compliant unless otherwise noted.  Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst       Factor
01728 TPH-GRO - Waters SW-846 8015B modified 1 01/06/2008 22:00 Martha L Seidel 1
06054 BTEX+MTBE by 8260B SW-846 8260B 1 01/09/2008 14:01 Ginelle L Feister 1
01146 GC VOA Water Prep SW-846 5030B 1 01/06/2008 22:00 Martha L Seidel 1
01163 GC/MS VOA Water Prep SW-846 5030B 1 01/09/2008 14:01 Ginelle L Feister 1



Page 1 of 1

Lancaster Laboratories Sample No.  WW5248490 Group No. 1071696

MW-4-W-071228 Grab Water    
Facility# 95542  MTI# 611965 CETK
7007 San Ramon Rd-Dublin T0600100354 MW-4
Collected:12/28/2007 09:40     by BS Account Number: 11997

Submitted: 01/03/2008 09:50   Chevron c/o CRA
Reported: 01/11/2008 at 15:01 Suite 110
Discard: 02/11/2008 2000 Opportunity Drive

Roseville CA 95678
RAMM4       

 
As Received

CAT As Received Method Dilution

No. Analysis Name CAS Number Result Detection
Limit

Units Factor

01728 TPH-GRO - Waters n.a. 53. 50. ug/l 1
The reported concentration of TPH-GRO does not include MTBE or other
gasoline constituents eluting prior to the C6 (n-hexane) TPH-GRO range
start time.

06054 BTEX+MTBE by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 N.D. 0.5 ug/l 1
05401 Benzene 71-43-2 N.D. 0.5 ug/l 1
05407 Toluene 108-88-3 N.D. 0.5 ug/l 1
05415 Ethylbenzene 100-41-4 N.D. 0.5 ug/l 1
06310 Xylene (Total) 1330-20-7 N.D. 0.5 ug/l 1

State of California Lab Certification No. 2116
Trip blank vials were not received by the laboratory for this sample group.

All QC is compliant unless otherwise noted.  Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst       Factor
01728 TPH-GRO - Waters SW-846 8015B modified 1 01/06/2008 22:22 Martha L Seidel 1
06054 BTEX+MTBE by 8260B SW-846 8260B 1 01/09/2008 14:22 Ginelle L Feister 1
01146 GC VOA Water Prep SW-846 5030B 1 01/06/2008 22:22 Martha L Seidel 1
01163 GC/MS VOA Water Prep SW-846 5030B 1 01/09/2008 14:22 Ginelle L Feister 1
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Quality Control Summary  

Client Name: Chevron c/o CRA                      Group Number: 1071696
Reported: 01/11/08 at 03:01 PM

 *- Outside of specification
(1) The result for one or both determinations was less than five times the LOQ.
(2) The unspiked result was more than four times the spike added.

Matrix QC may not be reported if site-specific QC samples were not
submitted.  In these situations, to demonstrate precision and accuracy at
a batch level, a LCS/LCSD was performed, unless otherwise specified in the
method.

Laboratory Compliance Quality Control

Blank Blank Report LCS LCSD LCS/LCSD
Analysis Name Result MDL Units %REC %REC Limits RPD RPD Max

Batch number: 08005A53B Sample number(s): 5248489-5248490
TPH-GRO - Waters N.D. 50. ug/l 102 102 75-135 0 30

Batch number: Z080091AA Sample number(s): 5248489-5248490
Methyl Tertiary Butyl Ether N.D. 0.5 ug/l 86 86 73-119 1 30
Benzene N.D. 0.5 ug/l 87 86 78-119 1 30
Toluene N.D. 0.5 ug/l 87 87 85-115 0 30
Ethylbenzene N.D. 0.5 ug/l 86 85 82-119 1 30
Xylene (Total) N.D. 0.5 ug/l 88 87 83-113 2 30

Sample Matrix Quality Control
Unspiked (UNSPK) = the sample used in conjunction with the matrix spike
Background (BKG) = the sample used in conjunction with the duplicate

MS MSD MS/MSD RPD BKG DUP DUP Dup RPD
Analysis Name %REC %REC Limits RPD MAX Conc Conc RPD Max___

Batch number: 08005A53B Sample number(s): 5248489-5248490 UNSPK: P248461
TPH-GRO - Waters 159* 63-154

Batch number: Z080091AA Sample number(s): 5248489-5248490 UNSPK: P248590
Methyl Tertiary Butyl Ether -143* 69-127
Benzene 98 83-128
Toluene 98 83-127
Ethylbenzene 96 82-129
Xylene (Total) 97 82-130

    Surrogate Quality Control
Surrogate recoveries which are outside of the QC window are confirmed
unless attributed to dilution or otherwise noted on the Analysis Report.

Analysis Name: TPH-GRO - Waters
Batch number: 08005A53B

Trifluorotoluene-F
__________________________________________________________________________________________________________
5248489 78
5248490 81
Blank 79
LCS 83
LCSD 83
MS 88
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Quality Control Summary  

Client Name: Chevron c/o CRA                      Group Number: 1071696
Reported: 01/11/08 at 03:01 PM

 *- Outside of specification
(1) The result for one or both determinations was less than five times the LOQ.
(2) The unspiked result was more than four times the spike added.

    Surrogate Quality Control
__________________________________________________________________________________________________________
Limits: 63-135

Analysis Name: BTEX+MTBE by 8260B
Batch number: Z080091AA

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene
__________________________________________________________________________________________________________
5248489 94 90 93 84
5248490 94 91 93 83
Blank 94 92 93 83
LCS 94 92 92 84
LCSD 93 93 92 84
MS 95 94 93 85
__________________________________________________________________________________________________________
Limits: 80-116 77-113 80-113 78-113





Lancaster Laboratories
Explanation of Symbols and Abbreviations

The following defines common symbols and abbreviations used in reporting technical data:

N.D. none detected BMQL Below Minimum Quantitation Level
TNTC Too Numerous To Count MPN Most Probable Number

IU International Units CP Units cobalt-chloroplatinate units
umhos/cm micromhos/cm NTU nephelometric turbidity units

C degrees Celsius F degrees Fahrenheit
Cal (diet) calories lb. pound(s)

meq milliequivalents kg kilogram(s)
g gram(s) mg milligram(s)

ug microgram(s) l liter(s)
ml milliliter(s) ul microliter(s)
m3 cubic meter(s) fib >5 um/ml fibers greater than 5 microns in length per ml

< less than – The number following the sign is the limit of quantitation, the smallest amount of analyte which can
be reliably determined using this specific test.

> greater than

ppm parts per million – One ppm is equivalent to one milligram per kilogram (mg/kg), or one gram per million grams.
For aqueous liquids, ppm is usually taken to be equivalent to milligrams per liter (mg/l), because one liter of
water has a weight very close to a kilogram.  For gases or vapors, one ppm is equivalent to one microliter of
gas per liter of gas.

ppb parts per billion

Dry weight Results printed under this heading have been adjusted for moisture content.  This increases the analyte weight
basis concentration to approximate the value present in a similar sample without moisture.

U.S. EPA data qualifiers:

Organic Qualifiers Inorganic Qualifiers

A TIC is a possible aldol-condensation product B Value is <CRDL, but �IDL
B Analyte was also detected in the blank E Estimated due to interference
C Pesticide result confirmed by GC/MS M Duplicate injection precision not met
D Compound quatitated on a diluted sample N Spike amount not within control limits
E Concentration exceeds the calibration range of S Method of standard additions (MSA) used

the instrument for calculation
J Estimated value U Compound was not detected
N Presumptive evidence of a compound (TICs only) W Post digestion spike out of control limits
P Concentration difference between primary and * Duplicate analysis not within control limits

confirmation columns >25% + Correlation coefficient for MSA <0.995
U Compound was not detected

X,Y,Z Defined in case narrative

Analytical test results for methods listed on the laboratories’ accreditation scope meet all requirements of NELAC unless
otherwise noted under the individual analysis.

Tests results relate only to the sample tested.  Clients should be aware that a critical step in a chemical or microbiological
analysis is the collection of the sample.  Unless the sample analyzed is truly representative of the bulk of material involved, the
test results will be meaningless.  If you have questions regarding the proper techniques of collecting samples, please contact
us.  We cannot be held responsible for sample integrity, however, unless sampling has been performed by a member of our
staff.  This report shall not be reproduced except in full, without the written approval of the laboratory.

WARRANTY AND LIMITS OF LIABILITY – In accepting analytical work, we warrant the accuracy of test results for the sample as submitted.
THE FOREGOING EXPRESS WARRANTY IS EXCLUSIVE AND IS GIVEN IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR
IMPLIED.  WE DISCLAIM ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING A WARRANTY OF FITNESS FOR
PARTICULAR PURPOSE AND WARRANTY OF MERCHANTABILITY.  IN NO EVENT SHALL LANCASTER LABORATORIES BE LIABLE
FOR INDIRECT, SPECIAL, CONSEQUENTIAL, OR INCIDENTAL DAMAGES INCLUDING, BUT NOT LIMITED TO, DAMAGES FOR LOSS
OF PROFIT OR GOODWILL REGARDLESS OF (A) THE NEGLIGENCE (EITHER SOLE OR CONCURRENT) OF LANCASTER
LABORATORIES AND (B) WHETHER LANCASTER LABORATORIES HAS BEEN INFORMED OF THE POSSIBILITY OF SUCH
DAMAGES.  We accept no legal responsibility for the purposes for which the client uses the test results.  No purchase order or other order
for work shall be accepted by Lancaster Laboratories which includes any conditions that vary from the Standard Terms and Conditions of
Lancaster Laboratories and we hereby object to any conflicting terms contained in any acceptance or order submitted by client.



                       

ANALYTICAL RESULTS

Prepared for:

Chevron c/o CRA
Suite 110

2000 Opportunity Drive
Roseville CA 95678

916-677-3407

Prepared by:

Lancaster Laboratories
2425 New Holland Pike

Lancaster, PA 17605-2425

SAMPLE GROUP

The sample group for this submittal is 1078592. Samples arrived at the laboratory on Friday, February 22,
2008. The PO# for this group is 0015002175 and the release number is MTI.

Client Description                                                                                          Lancaster Labs Number
MW-4-W-080220 Grab Water 5286131
MW-1-W-080220 Grab Water 5286132

ELECTRONIC
COPY TO

CRA Attn: Brian  Carey

Questions? Contact your Client Services Representative
Angela M Miller at (717) 656-2300

                                                                              Respectfully Submitted,
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Lancaster Laboratories Sample No.  WW5286131 Group No. 1078592

MW-4-W-080220 Grab Water    
Facility# 95542  MTI# 611965 CETK
7007 San Ramon-Dublin T0600100354 MW-4
Collected:02/20/2008 14:00     by JB Account Number: 11997

Submitted: 02/22/2008 10:25   Chevron c/o CRA
Reported: 02/28/2008 at 14:20 Suite 110
Discard: 03/30/2008 2000 Opportunity Drive

Roseville CA 95678
DUMW4       

 
As Received

CAT As Received Method Dilution

No. Analysis Name CAS Number Result Detection
Limit

Units Factor

01728 TPH-GRO - Waters n.a. N.D. 50. ug/l 1
The reported concentration of TPH-GRO does not include MTBE or other
gasoline constituents eluting prior to the C6 (n-hexane) TPH-GRO range
start time.

06054 BTEX+MTBE by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 N.D. 0.5 ug/l 1
05401 Benzene 71-43-2 N.D. 0.5 ug/l 1
05407 Toluene 108-88-3 N.D. 0.5 ug/l 1
05415 Ethylbenzene 100-41-4 N.D. 0.5 ug/l 1
06310 Xylene (Total) 1330-20-7 N.D. 0.5 ug/l 1

State of California Lab Certification No. 2116
Trip blank vials were not received by the laboratory for this sample group.

All QC is compliant unless otherwise noted.  Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst       Factor
01728 TPH-GRO - Waters SW-846 8015B modified 1 02/25/2008 22:27 Steven A Skiles 1
06054 BTEX+MTBE by 8260B SW-846 8260B 1 02/26/2008 18:33 Ginelle L Feister 1
01146 GC VOA Water Prep SW-846 5030B 1 02/25/2008 22:27 Steven A Skiles 1
01163 GC/MS VOA Water Prep SW-846 5030B 1 02/26/2008 18:33 Ginelle L Feister 1
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Lancaster Laboratories Sample No.  WW5286132 Group No. 1078592

MW-1-W-080220 Grab Water    
Facility# 95542  MTI# 611965 CETK
7007 San Ramon-Dublin T0600100354 MW-1
Collected:02/20/2008 15:20     by JB Account Number: 11997

Submitted: 02/22/2008 10:25   Chevron c/o CRA
Reported: 02/28/2008 at 14:20 Suite 110
Discard: 03/30/2008 2000 Opportunity Drive

Roseville CA 95678
DUMW1       

 
As Received

CAT As Received Method Dilution

No. Analysis Name CAS Number Result Detection
Limit

Units Factor

01728 TPH-GRO - Waters n.a. N.D. 50. ug/l 1
The reported concentration of TPH-GRO does not include MTBE or other
gasoline constituents eluting prior to the C6 (n-hexane) TPH-GRO range
start time.

06054 BTEX+MTBE by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 N.D. 0.5 ug/l 1
05401 Benzene 71-43-2 N.D. 0.5 ug/l 1
05407 Toluene 108-88-3 N.D. 0.5 ug/l 1
05415 Ethylbenzene 100-41-4 N.D. 0.5 ug/l 1
06310 Xylene (Total) 1330-20-7 N.D. 0.5 ug/l 1

State of California Lab Certification No. 2116
Trip blank vials were not received by the laboratory for this sample group.

All QC is compliant unless otherwise noted.  Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst       Factor
01728 TPH-GRO - Waters SW-846 8015B modified 1 02/25/2008 22:56 Steven A Skiles 1
06054 BTEX+MTBE by 8260B SW-846 8260B 1 02/26/2008 18:58 Ginelle L Feister 1
01146 GC VOA Water Prep SW-846 5030B 1 02/25/2008 22:56 Steven A Skiles 1
01163 GC/MS VOA Water Prep SW-846 5030B 1 02/26/2008 18:58 Ginelle L Feister 1
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Quality Control Summary  

Client Name: Chevron c/o CRA                      Group Number: 1078592
Reported: 02/28/08 at 02:20 PM

 *- Outside of specification
(1) The result for one or both determinations was less than five times the LOQ.
(2) The unspiked result was more than four times the spike added.

Matrix QC may not be reported if site-specific QC samples were not
submitted.  In these situations, to demonstrate precision and accuracy at
a batch level, a LCS/LCSD was performed, unless otherwise specified in the
method.

Laboratory Compliance Quality Control

Blank Blank Report LCS LCSD LCS/LCSD
Analysis Name Result MDL Units %REC %REC Limits RPD RPD Max

Batch number: 08056A08A Sample number(s): 5286131-5286132
TPH-GRO - Waters N.D. 50. ug/l 91 100 75-135 10 30

Batch number: Z080572AA Sample number(s): 5286131-5286132
Methyl Tertiary Butyl Ether N.D. 0.5 ug/l 93 73-119
Benzene N.D. 0.5 ug/l 89 78-119
Toluene N.D. 0.5 ug/l 89 85-115
Ethylbenzene N.D. 0.5 ug/l 88 82-119
Xylene (Total) N.D. 0.5 ug/l 88 83-113

Sample Matrix Quality Control
Unspiked (UNSPK) = the sample used in conjunction with the matrix spike
Background (BKG) = the sample used in conjunction with the duplicate

MS MSD MS/MSD RPD BKG DUP DUP Dup RPD
Analysis Name %REC %REC Limits RPD MAX Conc Conc RPD Max___

Batch number: 08056A08A Sample number(s): 5286131-5286132 UNSPK: P286050
TPH-GRO - Waters 118 63-154

Batch number: Z080572AA Sample number(s): 5286131-5286132 UNSPK: P284837
Methyl Tertiary Butyl Ether 97 97 69-127 0 30
Benzene 98 97 83-128 1 30
Toluene 99 98 83-127 1 30
Ethylbenzene 102 101 82-129 1 30
Xylene (Total) 113 108 82-130 1 30

    Surrogate Quality Control
Surrogate recoveries which are outside of the QC window are confirmed
unless attributed to dilution or otherwise noted on the Analysis Report.

Analysis Name: TPH-GRO - Waters
Batch number: 08056A08A

Trifluorotoluene-F
__________________________________________________________________________________________________________
5286131 87
5286132 84
Blank 83
LCS 91
LCSD 92
MS 85
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Quality Control Summary  

Client Name: Chevron c/o CRA                      Group Number: 1078592
Reported: 02/28/08 at 02:20 PM

 *- Outside of specification
(1) The result for one or both determinations was less than five times the LOQ.
(2) The unspiked result was more than four times the spike added.

    Surrogate Quality Control
__________________________________________________________________________________________________________
Limits: 63-135

Analysis Name: BTEX+MTBE by 8260B
Batch number: Z080572AA

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene
__________________________________________________________________________________________________________
5286131 93 92 91 88
5286132 95 92 92 88
Blank 92 92 91 88
LCS 93 92 90 90
MS 94 93 91 91
MSD 94 93 92 91
__________________________________________________________________________________________________________
Limits: 80-116 77-113 80-113 78-113





Lancaster Laboratories
Explanation of Symbols and Abbreviations

The following defines common symbols and abbreviations used in reporting technical data:

N.D. none detected BMQL Below Minimum Quantitation Level
TNTC Too Numerous To Count MPN Most Probable Number

IU International Units CP Units cobalt-chloroplatinate units
umhos/cm micromhos/cm NTU nephelometric turbidity units

C degrees Celsius F degrees Fahrenheit
Cal (diet) calories lb. pound(s)

meq milliequivalents kg kilogram(s)
g gram(s) mg milligram(s)

ug microgram(s) l liter(s)
ml milliliter(s) ul microliter(s)
m3 cubic meter(s) fib >5 um/ml fibers greater than 5 microns in length per ml

< less than – The number following the sign is the limit of quantitation, the smallest amount of analyte which can
be reliably determined using this specific test.

> greater than

ppm parts per million – One ppm is equivalent to one milligram per kilogram (mg/kg), or one gram per million grams.
For aqueous liquids, ppm is usually taken to be equivalent to milligrams per liter (mg/l), because one liter of
water has a weight very close to a kilogram.  For gases or vapors, one ppm is equivalent to one microliter of
gas per liter of gas.

ppb parts per billion

Dry weight Results printed under this heading have been adjusted for moisture content.  This increases the analyte weight
basis concentration to approximate the value present in a similar sample without moisture.

U.S. EPA data qualifiers:

Organic Qualifiers Inorganic Qualifiers

A TIC is a possible aldol-condensation product B Value is <CRDL, but �IDL
B Analyte was also detected in the blank E Estimated due to interference
C Pesticide result confirmed by GC/MS M Duplicate injection precision not met
D Compound quatitated on a diluted sample N Spike amount not within control limits
E Concentration exceeds the calibration range of S Method of standard additions (MSA) used

the instrument for calculation
J Estimated value U Compound was not detected
N Presumptive evidence of a compound (TICs only) W Post digestion spike out of control limits
P Concentration difference between primary and * Duplicate analysis not within control limits

confirmation columns >25% + Correlation coefficient for MSA <0.995
U Compound was not detected

X,Y,Z Defined in case narrative

Analytical test results for methods listed on the laboratories’ accreditation scope meet all requirements of NELAC unless
otherwise noted under the individual analysis.

Tests results relate only to the sample tested.  Clients should be aware that a critical step in a chemical or microbiological
analysis is the collection of the sample.  Unless the sample analyzed is truly representative of the bulk of material involved, the
test results will be meaningless.  If you have questions regarding the proper techniques of collecting samples, please contact
us.  We cannot be held responsible for sample integrity, however, unless sampling has been performed by a member of our
staff.  This report shall not be reproduced except in full, without the written approval of the laboratory.

WARRANTY AND LIMITS OF LIABILITY – In accepting analytical work, we warrant the accuracy of test results for the sample as submitted.
THE FOREGOING EXPRESS WARRANTY IS EXCLUSIVE AND IS GIVEN IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR
IMPLIED.  WE DISCLAIM ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING A WARRANTY OF FITNESS FOR
PARTICULAR PURPOSE AND WARRANTY OF MERCHANTABILITY.  IN NO EVENT SHALL LANCASTER LABORATORIES BE LIABLE
FOR INDIRECT, SPECIAL, CONSEQUENTIAL, OR INCIDENTAL DAMAGES INCLUDING, BUT NOT LIMITED TO, DAMAGES FOR LOSS
OF PROFIT OR GOODWILL REGARDLESS OF (A) THE NEGLIGENCE (EITHER SOLE OR CONCURRENT) OF LANCASTER
LABORATORIES AND (B) WHETHER LANCASTER LABORATORIES HAS BEEN INFORMED OF THE POSSIBILITY OF SUCH
DAMAGES.  We accept no legal responsibility for the purposes for which the client uses the test results.  No purchase order or other order
for work shall be accepted by Lancaster Laboratories which includes any conditions that vary from the Standard Terms and Conditions of
Lancaster Laboratories and we hereby object to any conflicting terms contained in any acceptance or order submitted by client.
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STANDARD FIELD PROCEDURES FOR HAND-AUGER SOIL BORINGS 

 
 
This document describes Conestoga-Rovers & Associates standard field methods for drilling and sampling soil 
borings using a hand-auger.  These procedures are designed to comply with Federal, State and local regulatory 
guidelines.  Specific field procedures are summarized below. 
 
 
Objectives 
 
Soil samples are collected to characterize subsurface lithology, assess whether the soils exhibit obvious hydrocarbon 
or other compound vapor odor or staining, estimate ground water depth and quality and to submit samples for 
chemical analysis. 
 
Soil Classification/Logging 
 
All soil samples are classified according to the Unified Soil Classification System by a trained geologist or engineer 
working under the supervision of a California Professional Geologist (PG) or a Certified Engineering Geologist 
(CEG).  The following soil properties are noted for each soil sample: 
 

 Principal and secondary grain size category (i.e. sand, silt, clay or gravel) 
 Approximate percentage of each grain size category, 
 Color, 
 Approximate water or product saturation percentage, 
 Observed odor and/or discoloration, 
 Other significant observations (i.e. cementation, presence of marker horizons, mineralogy), and 
 Estimated permeability. 

 
 
Soil Boring and Sampling 
 
Hand-auger borings are typically drilled using a hand-held bucket auger to remove soil to the desired sampling 
depth.  Samples are collected using lined split-barrel or equivalent samplers driven into undisturbed sediments 
beyond the bottom of the augered hole.  The vertical location of each soil sample is determined using a tape 
measure.  All sample depths use the ground surface immediately adjacent to the boring as a datum.  The horizontal 
location of each boring is measured in the field from an onsite permanent reference using a measuring wheel or tape 
measure. 
 
Augering 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 Storage, Handling and Transport 
 
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 photoionization detector (PID) measures volatile hydrocarbon vapor concentrations in the tube headspace, 
extracting the vapor through a slit in the cap.  PID measurements are used along with the field observations, odors, 
stratigraphy and ground water depth to select soil samples for analysis.   
 
Water Sampling 
 
Water samples, if they are collected from the boring, are collected from the open borehole using bailers.  The ground 
water 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.  
 
Duplicates and Blanks 
 
Blind duplicate water samples are collected usually collected only for monitoring well sampling programs, at a rate 
of one blind sample for every 10 wells sampled.  Laboratory-supplied trip blanks accompany samples collected for 
all sampling programs to check for cross-contamination caused by sample handling and transport.  These trip blanks 
are analyzed if the internal laboratory QA/QC blanks contain the suspected field contaminants.  An equipment blank 
may also be analyzed if non-dedicated sampling equipment is used.   
 
Grouting 
 
The borings are filled to the ground surface with cement grout poured or pumped through a tremie pipe.   
 
Waste Handling and Disposal 
 
Soil cuttings from drilling activities are usually stockpiled onsite on top of and covered by plastic sheeting.  At least 
four individual soil samples are collected from the stockpiles for later compositing at the analytic laboratory.  The 
composite sample is analyzed for the same constituents analyzed in the borehole samples.  Soil cuttings are 
transported by licensed waste haulers and disposed in secure, licensed facilities based on the composite analytic 
results. 
 
Ground water removed during sampling and/or rinsate generated during decontamination procedures are 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.  Disposal of the water is based on the analytic results for 
the well samples.  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.   
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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 (Figure A).  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.  Figure B shows the soil vapor sampling apparatus.  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 vapor through the flow controller 

until a negative pressure of approximately 5-inches of Hg is observed on the vacuum gauge and recorded on 
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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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