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1.0 INTRODUCTION

Conestoga-Rovers & Associates (CRA) has prepared this Site Conceptual Model and Work 
Plan for Additional Investigation on behalf of Chevron Environmental Management 
Company (Chevron) for former Chevron Service Station No. 9-8341 located at 
3530 MacArthur Boulevard in Oakland, California.  Preparation of a site conceptual 
model (SCM) to establish site conditions and evaluate if any data gaps exist was 
recommended by Alameda County Environmental Health (ACEH) in a letter dated 
January 28, 2009.  A copy of the letter is presented in Appendix A.  Discussions of the 
site background, site conditions, data gap evaluation, and the proposed additional 
investigation to address the identified data gaps are presented in the following sections. 
 
 
1.1 SITE DESCRIPTION AND BACKGROUND

The site is a former Chevron service station located on the northern corner of the 
intersection of MacArthur Boulevard and Magee Avenue in Oakland, California 
(Figure 1).  The station reportedly was constructed in 1963.  Former station facilities 
included a station building with two hydraulic hoists, two 7,500-gallon and one 
3,000-gallon steel gasoline underground storage tanks (USTs) located on the northwest 
side of the site, a 1,000-gallon steel used-oil UST adjacent to the northeast side of the 
building, and two dispenser islands on the southwest side of the site.  In 1984, the steel 
gasoline USTs were replaced with three 10,000-gallon, single-walled fiberglass tanks, 
and the steel used-oil UST was replaced with a 1,000-gallon, single-walled fiberglass 
tank.  The station was again renovated in 1994.  As part of the renovation activities, the 
used-oil UST was removed and replaced with one adjacent to the southwest side of the 
building; the gasoline USTs were also upgraded and the product lines were replaced.  
The site was occupied by a Chevron station until 2004 when it was de-branded.  The site 
was then occupied by a United Gasoline service station, and is currently a Valero service 
station.  The property owner is 3530 MacArthur Blvd Gas Station, Inc. 
 
Surrounding land use is mixed commercial and residential.  The site is bounded by 
MacArthur Boulevard to the southwest, a small commercial building and an 
accompanying residence behind the building to the northwest, a residence to the 
northeast, and Magee Avenue to the southeast.  An open fuel (gasoline and diesel) 
release case (Scooter Wilson at 3600 MacArthur Boulevard; a former service station and 
auto repair facility) is present across Magee Avenue to the southeast; this facility is 
currently vacant and investigation to evaluate the extent of contamination is ongoing.  
Current and former site facilities and the adjacent facility are shown on Figure 2.  Please 
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note that previously submitted site plans showed an incorrect width of Magee Avenue 
(too wide); Figure 2 has been updated to show the correct width. 
 
Environmental investigation at the site has been ongoing since 1993.  To date, three 
groundwater monitoring wells (MW-1 through MW-3) have been installed, and nine 
borings (B-1, B-3 through B-9, and B-11) have been drilled, at the site.  Five offsite 
borings (B-10 and B-12 through B-15) were attempted in 2006, but were not completed 
due to the presence of numerous underground utilities.  Remedial activities performed 
at the site have consisted of the over-excavation and offsite disposal of impacted soil 
(approximately 285 cubic yards), and the removal and offsite disposal of approximately 
25,000 gallons of impacted groundwater during the 1994 UST upgrade activities.  A 
summary of the environmental work performed at the site to date is presented in 
Appendix B.  The approximate monitoring well, boring, and soil sample locations are 
presented on Figure 2. 
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2.0 SITE CHARACTERISTICS

2.1 REGIONAL GEOLOGY AND HYDROGEOLOGY

The site elevation is approximately 210 feet above mean sea level and local topography 
slopes gently to the southwest toward San Francisco Bay.  The site is located on the East 
Bay Plain as mapped by E.J. Helley and others1.  Soil in the site vicinity consists of 
Holocene-age, medium-grained alluvium consisting of unconsolidated, moderately 
sorted, fine sand, silt, and clayey silt with a few thin beds of coarse sand.  These 
materials are underlain by late Pleistocene-age alluvium consisting of weakly 
consolidated, slightly weathered, poorly sorted, interbedded clay, silt, sand, and gravel. 
 
The site is located in the East Bay Plain Basin.  The basin is an elongated, northwest–
trending, flat alluvial plain occupying approximately 115 square miles.  The basin is 
bounded on the west by San Francisco Bay, by San Pablo Bay to the north, by the 
Hayward fault to the east, and to the south by the boundary of the Alameda County 
Water District.  The bottom of the basin is the contact between the consolidated and 
unconsolidated sediment, which can occur at maximum depths of 1,000 feet.  The 
Oakland Sub-area consists of a series of alluvial fan deposits.  There are no well-defined 
estuarine muds that act as aquitards for migration2.  Designated beneficial uses for 
groundwater in this basin include municipal, industrial, and agricultural uses.  
However, there is no evidence that groundwater supplies are sufficient for municipal 
use, primarily due to the low recharge rates.  We understand there are no current or 
planned uses of groundwater in the site vicinity as a drinking water source. 
 
 
2.2 SITE GEOLOGY AND HYDROGEOLOGY 

Soil encountered beneath the site is characterized as alluvial deposits, consisting 
primarily of interbedded layers of clayey, silty, and sandy soils with varying amounts of 
clay, silt, sand, and gravel to the maximum depth explored of 45 feet below grade (fbg).  
Copies of the historical boring logs are presented in Appendix C. 
 
Groundwater was encountered in the borings drilled at the site at depths ranging from 
approximately 3 to 10 fbg.  Depth to groundwater in the site monitoring wells has 
ranged from approximately 2.5 to 10 feet below top of casing (btoc).  The groundwater 
flow direction has generally been to the south-southeast at gradients ranging from 0.02 
to 0.08.  A groundwater rose diagram depicting radial gradient vectors is presented on 

                                                      
1. 1979, Flatland Deposits of the San Francisco Bay Region, California: U.S. Geological Survey Professional Paper 943 

 
  

2 From Department of Water Resources Bulletin 118-2-9.04. 
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Figure 2.  A copy of the first quarter 2009 groundwater monitoring report is presented in 
Appendix D.  Geologic cross-sections presenting soil encountered beneath the site and 
the historic range of groundwater elevations are presented on Figures 3 and 4.  The 
monitoring well construction details are presented in Table 1. 
 
In Technical Comment No. 1 of the January 28, 2009 letter, ACEH expressed concern that 
“the existing groundwater monitoring wells appear to have excessively lengthy 
screened intervals over what appear to be multiple coarse-grained units or 
water-bearing zones that are separated by fine-grained units”.  Well MW-1 is screened 
from 7 to 27 fbg (screen length of 20 feet) and wells MW-2 and MW-3 are screened from 
7 to 32 fbg (screen length of 25 feet); copies of the well construction diagrams are 
included in Appendix C.  These wells were installed in 1996 by Touchstone 
Developments (Touchstone).  Well MW-2, located downgradient of the southwest 
dispenser island, is the impacted well at the site; wells MW-1 and MW-3 are located up- 
and crossgradient of the source area, respectively, and petroleum hydrocarbons 
generally have not been detected in these wells throughout the course of monitoring. 
 
While CRA does concur that the well screen intervals are longer than those that are 
typically installed (10 to 15 feet), in our opinion it is not a significant concern.  As shown 
on Figure 3, well MW-2 (the impacted and therefore most important well) is screened 
almost entirely in coarse-grained soils with no intermixed fine-grained layers; therefore, 
this issue does not apply to this well.  As shown on Figure 4, the screens for wells MW-1 
and MW-3 do appear to intersect more than one coarse-grained layer.  However, 
according to the boring logs only the uppermost layers were characterized as saturated 
(groundwater was encountered at approximately 4 fbg in all three borings), the moisture 
content of all deeper soils was characterized as moist.  Therefore, the deeper 
coarse-grained layers may not be actual water-bearing zones.  In addition, as mentioned 
above wells MW-1 and MW-3 are located up- and crossgradient of the source area, 
respectively, and are not expected to be, nor are they, significantly impacted.  Even if the 
deeper coarse-grained layers are water-bearing zones, based on the hydrogeologic 
position of the wells in relation to the source area, we would not expect the 
representativeness of the groundwater data to be significantly affected.  Therefore, CRA 
does not consider the screen intervals of the wells to be a significant concern and 
additional wells do not appear warranted at this time. 
 
 
2.3 NEARBY SENSITIVE RECEPTORS 

In early 2009, CRA reviewed California Department of Water Resources (DWR) files to 
evaluate the presence of wells within a ¼-mile radius of the site.  Six active wells were 
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identified within the search radius; however, all of the wells were identified as 
monitoring wells located approximately 1/8 mile west-southwest (crossgradient) of the 
site.  A figure showing the identified well locations and the well survey results are 
presented in Appendix E.  Although no records were present in the DWR files, three 
monitoring wells (MW-1 through MW-3) are also present at the Scooter Wilson property 
across Magee Avenue to the southeast (down- to crossgradient) of the site (Figure 2); 
these wells are screened from 4 to 14 fbg.  Well MW-1 downgradient of the former 
Scooter Wilson USTs is impacted; petroleum hydrocarbons generally have not been 
detected in wells MW-2 or MW-3.  In 2001, a DWR file review performed by North State 
Environmental (NSE) as part of the investigation activities at the Scooter Wilson facility 
also identified a cathodic protection well approximately 400 feet west (crossgradient) of 
the site in addition to the six wells identified during CRA’s review. 
 
The nearest surface water body is Peralta Creek, located approximately 1,000 feet 
northwest (upgradient) of the site; San Francisco Bay is located approximately 2.5 miles 
south-southwest (crossgradient) of the site. 
 
Based on the above information, there do not appear to be any water-supply wells or 
surface water bodies in the site vicinity that likely would be impacted by hydrocarbons 
from the site. 
 
 
2.4 PREFERENTIAL PATHWAY EVALUATION

Due to the shallow depth to groundwater at the site, ACEH requested performance of a 
preferential pathway study to evaluate the presence of potential preferential pathways 
in the site vicinity that may contribute to the migration of impacted groundwater.  To 
evaluate potential preferential pathways, CRA conducted a utility survey of the site and 
vicinity.  Please note that a utility survey was previously performed for the site vicinity 
by Pacific Environmental Group, Inc. (PEG) in 1999; the results were presented in PEG’s 
June 28, 1999 Utility Survey Report.  A copy of the figure included with this report 
showing the identified utilities is presented in Appendix F.  A utility survey was also 
performed in 1999/2000 by NSE as part of the investigation activities at the Scooter 
Wilson facility; the results were presented in NSE’s August 29, 2000 Second Quarter 1999 
Groundwater Sampling Activities and Underground Utility Site Survey Activities, and also the 
December 24, 2004 Subsurface Investigation Workplan prepared by Kodiak Consulting, 
LLC (Kodiak).  To complete their survey, NSE obtained utility maps from the City of 
Oakland Public Works Department (COPWD), East Bay Municipal Utilities District 
(EBMUD), and Pacific Gas & Electric (PG&E); and performed a site reconnaissance.  In 
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addition to conducting an updated utility survey, CRA used and relied on information 
obtained during these investigations. 
 
To perform the updated survey, CRA contacted Underground Service Alert (USA) to 
have public utility companies mark in the field the locations of utilities at the site and in 
the site vicinity.  CRA also obtained and reviewed a sanitary sewer and storm drain map 
from the City of Oakland (City), and conducted a field reconnaissance of the site and 
vicinity.  The results of CRA’s and the previous utility surveys are discussed below.  The 
approximate locations of the identified utilities are shown on Figure 2.  Copies of the 
City sewer and storm drain map and select figures that were included in the NSE and 
Kodiak reports showing utility locations and associated cross-sections are included in 
Appendix F. 
 
Based on information provided by PG&E, a 12,000-volt primary electric line is located 
beneath the sidewalk approximately 3 feet southwest of the southwest property line, 
paralleling MacArthur Boulevard.  PG&E was unable to provide information on the line 
depth or trench backfill material.  However, as described in Appendix B, in 1993 soil 
samples (TR-1 through TR-3) were collected from a trench dug to approximately 4 fbg 
by PG&E in this area (Figure 2).  An electric line also appears present beneath the 
sidewalk adjacent to the southeast of the site; and service to the site building runs 
underground from this line.  Based on recent markings by PG&E, a gas line is also 
present beneath the sidewalk adjacent to the southwest of the site.  A PG&E gas utility 
map obtained by NSE identified this line as 1.25-inch diameter plastic pipe within 2-inch 
diameter steel pipe at a likely depth of 1.5 to 2 fbg; however, it was shown beneath 
MacArthur Boulevard rather than the sidewalk.  Therefore, it is unknown if these are the 
same gas line or two separate lines exist; however, based on recent markings by PG&E 
only one line exists.  A telephone line (SBC) also appears present beneath the sidewalk; 
the depth of this trench is unknown, however, we would expect it to be relatively 
shallow. 
 
Numerous utility lines are present beneath MacArthur Boulevard to the south-southeast 
of the site.  These utilities include a 10-inch diameter, cast iron water main (approximate 
depth of 3 to 4 fbg according to EBMUD); an 8-inch diameter sanitary sewer line located 
beneath the centerline of MacArthur Boulevard (approximate depth of 6 fbg based on 
the mapped flow-line elevations); an additional gas line (4-inch diameter plastic pipe 
inside 6-inch diameter cast iron pipe; likely depth of 1.5 to 2 fbg); a 6½-foot-wide trench 
for cable lines (depth unknown); and an additional 4-inch diameter water line (depth 
unknown).  Further to the southeast of the site, a 10-inch diameter storm drain line 
(approximate depth of 6 to 7 fbg) is also present beneath MacArthur Boulevard.  The 
storm drain catch basin is located approximately 10 feet southwest of the southern 
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corner of the site.  Information regarding the backfill material of these utility trenches is 
unavailable.  However, it was noted in the NSE report that City sewer line excavations 
were generally backfilled with a sand/cement slurry surrounding the piping overlain by 
compacted utility sand bedding, aggregate baserock, and asphaltic concrete. 
 
Several utility lines are also present beneath Magee Avenue to the southeast of the site.  
These utilities include an electric line (depth unknown); a 12-inch diameter storm drain 
line (approximate depth of 6 to 7 fbg); an additional gas line (likely depth of 1.5 to 2 fbg); 
an 8-inch sanitary sewer line (approximate depth of 6 fbg); and a 4-inch water line 
(approximate depth of 3 to 4 fbg according to EBMUD).  Again, information regarding 
the backfill material of these utility trenches is unavailable. 
 
Based on the results of the utility survey, there appear to be several utility lines in the 
site vicinity that may potentially act as preferential pathways if impacted groundwater 
has migrated offsite.  In particular, the deeper utility trenches (sanitary sewer and storm 
drain) beneath Magee Avenue and MacArthur Boulevard.  However, as mentioned 
above, information regarding the trench backfill material is not available. 
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3.0 SITE SOIL AND GROUNDWATER QUALITY

3.1 SOIL QUALITY 

Since 1993, a total of 63 soil samples have been collected for chemical analysis from the 
utility trench excavation in the sidewalk of MacArthur Boulevard, three well borings, 
nine exploratory borings, the used-oil UST excavation, and the product piping 
over-excavation to evaluate the extent of hydrocarbons in soil.  Total petroleum 
hydrocarbons as gasoline (TPHg) and benzene, toluene, ethylbenzene, and xylenes 
(BTEX) were not detected in the majority of the soil samples.  Low concentrations of 
TPHg (up to 9.5 milligrams per kilogram [mg/kg]) and BTEX (up to 1.5 mg/kg) were 
detected in the three soil samples collected from the utility trench excavation and a few 
of the samples collected from the well and exploratory borings.  A relatively low 
concentration of TPHg (400 mg/kg) was detected in the soil sample collected at 5.5 fbg 
from boring MW-3; however, benzene was not detected and the sample collected at 
9.5 fbg from this boring did not contain TPHg or BTEX.  Low to relatively low 
concentrations of TPHg (up to 540 mg/kg) and BTEX (up to 29 mg/kg) were detected in 
several of the final product line over-excavation confirmation samples.  An elevated 
concentration of TPHg (1,300 mg/kg) was detected in confirmation sample PX-8 
collected at 5 fbg; BTEX were also detected in this sample at 6 mg/kg, 38 mg/kg, 
33 mg/kg, and 170 mg/kg, respectively.  Please note that in Technical Comment No. 4 
of the January 28, 2009 letter, ACEH mistakenly identified this sample as PX-7.  
Over-excavation of impacted soil in this area was limited due to the presence of the 
canopy footings. 
 
Low concentrations of methyl tertiary butyl ether (MTBE) (up to 0.13 mg/kg) were 
detected in several of the soil samples collected from borings B-3 through B-9 in 2003.  
Other fuel oxygenates, 1,2-Dichloroethane (1,2-DCA), 1,2-Dibromoethane (EDB), and 
ethanol generally were not detected in any of the soil samples analyzed.  Low 
concentrations of methanol (up to 0.33 mg/kg) were detected in several of the soil 
samples collected from upgradient boring B-11 in 2006; based on the location of this 
boring and the lack of other hydrocarbons in these samples, the detections likely are due 
to laboratory contamination. 
 
TPHg, BTEX, TPH as diesel (TPHd), total oil and grease (TOG), halogenated volatile 
organic compounds (HVOCs), and semi-VOCs were not detected in the two soil samples 
collected at 6 fbg beneath the former used-oil UST; and the detected metals 
concentrations were consistent with background levels.  Therefore, the former used-oil 
UST does not appear to have impacted soil at the site. 
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Based on the analytical results, the residual impacted soil beneath the site (primarily 
TPHg) is generally limited to the area of the dispenser islands.  However, the samples in 
this area were collected in 1994 and concentrations likely have decreased since that time 
due to natural attenuation processes.  As only low concentrations of hydrocarbons 
generally were detected in the soil samples collected from the borings away from the 
dispenser island area, including borings B-4, B-5, and MW-2 just downgradient of the 
two dispenser islands, the lateral extent of impacted soil appears to have been 
adequately defined.  However, it appears further investigation to evaluate the vertical 
extent of impacted soil in the area of previous sample PX-8 is warranted.  The 
approximate boring and soil sample locations are presented on Figure 2.  The historical 
soil sample analytical results are presented in Table 2; the TPHg, benzene, and MTBE 
analytical results are also presented on Figure 5. 
 
 
3.2 GROUNDWATER QUALITY

Groundwater beneath the site has been monitored and sampled since 1996 in wells 
MW-1 through MW-3.  The groundwater samples have been analyzed for TPHg, BTEX, 
and MTBE; in 2003 and 2004 the samples were additionally analyzed for ethanol, which 
was not detected.  TPHg and BTEX generally have not been detected in any of the wells 
throughout the course of monitoring.  MTBE generally has not been detected in wells 
MW-1 or MW-3, with the exception of low concentrations (up to 2 micrograms per liter 
[μg/L]) in well MW-3 during the past several quarters.  Elevated concentrations of 
MTBE have consistently been detected in well MW-2 located downgradient of the 
southwestern dispenser island; however, although fluctuations occur, concentrations 
have significantly decreased and a declining trend is evident indicating that any residual 
impacted soil is not acting as a continuing source of hydrocarbons to groundwater.  
During the most recent event (first quarter 2009), TPHg and BTEX were not detected in 
any of the wells; and MTBE was only detected in wells MW-2 (970 μg/L) and MW-3 
(0.5 μg/L).  A copy of the first quarter 2009 groundwater monitoring report is presented 
in Appendix D.  A graph of the detected MTBE concentrations in well MW-2 over time is 
presented in Appendix G. 
 
Elevated concentrations of TPHg (2,500 μg/L) and benzene (390 μg/L) were detected in 
the water sample collected in 1993 from the trench excavated by PG&E adjacent to the 
southern corner of the site.  However, these results are suspect as benzene generally has 
not been detected in groundwater at the site, including nearby well MW-2 and borings 
B-4 and B-7.  In addition, in the January 27, 1993 letter report that documented this 
sampling, Touchstone stated that it was unknown whether the water in the trench 
(observed at approximately 3 fbg) was groundwater or surface runoff from the station; 
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indicating it may have been raining at the time of the work.  Based on this information, 
the detections may have been due, at least partially, to surface water runoff into the 
trench or the migration of impacted groundwater in utility trenches within the sidewalk 
from an offsite source.  Therefore, we do not consider these results to be fully 
representative of site groundwater quality. 
 
TPHg and BTEX generally were not detected in the groundwater samples collected from 
borings B-1 and B-3 through B-9 in 2003.  A low concentration of TPHg (98 μg/L) was 
detected in the sample collected from boring B-7.  An elevated concentration of TPHg 
(5,200 μg/L) was detected in the sample collected from boring B-8.  Benzene was only 
detected in the sample collected from boring B-8 (3 μg/L).  Low concentrations of MTBE 
(up to 50 μg/L) were detected in the samples collected from borings B-1, B-3, B-5, B-6, 
and B-9.  Higher concentrations of MTBE were detected in the groundwater samples 
collected from borings B-4 (420 μg/L), B-7 (460 μg/L), and B-8 (980 μg/L).  Low 
concentrations of the fuel oxygenates tertiary amyl methyl ether (TAME) (up to 15 μg/L) 
and tertiary butyl alcohol (TBA) (up to 41 μg/L) were also detected in several of the 
groundwater samples.  Other fuel oxygenates, 1,2-DCA, EDB, and ethanol were not 
detected in any of the samples. 
 
TPHg, BTEX, TPHd, TOG, HVOCs (except for chloroethane at 0.6 μg/L), and 
semi-VOCs were not detected in the groundwater sample collected from the used-oil 
UST excavation; and only low concentrations of metals were detected.  Therefore, the 
former used-oil UST does not appear to have significantly impacted groundwater 
quality at the site. 
 
Based on the analytical results, impacted groundwater (primarily MTBE) is present 
beneath the site.  The extent of the impacted groundwater appears limited to the 
southeastern and southern portions of the site.  The groundwater with higher 
concentrations of MTBE is present in the southern portion of the site in the area of well 
MW-2, and borings B-4 and B-7 downgradient of the dispenser islands.  Groundwater 
with elevated concentrations of TPHg and MTBE is also present in the area of boring 
B-8.  However, the source of the impact in this area is unknown as only low 
concentrations of MTBE were detected in nearby and upgradient borings B-3, B-5, B-6, 
and B-9; and TPHg was not detected.  The historical grab-groundwater sample 
analytical results are presented in Table 3. 
 
In Technical Comment No. 1 of the January 28, 2009 letter, ACEH expressed concern that 
as the quarterly depth to water measurements often indicated that the groundwater 
level was above the top of the well screen, “concentrations of contaminants detected 
may not be representative of actual site conditions”; in particular impacted well MW-2.  
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Based on previous correspondence, this has historically been a concern at the site by 
ACEH.  Therefore, during the July 2003 investigation boring B-4 was drilled adjacent to 
well MW-2 to compare the groundwater results and evaluate if the samples collected 
from the wells were indeed representative of groundwater conditions.  Boring B-4 was 
drilled on July 30, 2003 and groundwater was encountered at approximately 3 fbg.  As 
described above, TPHg and BTEX were not detected in the grab-groundwater sample 
collected from boring B-4, and MTBE was detected at 420 μg/L.  Well MW-2 was 
subsequently monitored and sampled on August 4, 2003 (5 days later) and the depth to 
water in the well was measured at 3.86 feet btoc.  TPHg and BTEX were not detected in 
the corresponding groundwater sample collected from well MW-2, and MTBE was 
detected at 460 μg/L (see Appendix D).  Therefore, the groundwater depth 
measurements and the analytical results in well MW-2 and boring B-4 were highly 
similar.  Based on these results, the groundwater samples collected from the wells 
appear to be representative of site conditions, and the depth to water measurements 
above the top of the screen do not appear to be significant with regards to data quality.  
As described above, hydrocarbons generally have not been detected in wells MW-1 or 
MW-3; as these wells are located cross- or upgradient of the source area, they would not 
be expected to be significantly impacted.  Therefore, the depth to water also does not 
appear to be significant with regards to these wells, and additional wells do not appear 
warranted at this time. 
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4.0 DATA GAP EVALUATION 

ACEH stated in Technical Comment No. 4 of the January 28, 2009 letter that “the vertical 
and lateral extent of the source area appears undefined”.  As described in Section 3.1, the 
lateral extent of impacted soil appears to have been adequately defined.  However, CRA 
concurs that the vertical extent of impacted soil in the area of previous sample PX-8 
(mistakenly identified by ACEH as PX-7) has not been adequately defined.  Therefore, 
this constitutes a data gap that warrants additional investigation. 
 
ACEH stated in Technical Comment No. 3 of the January 28, 2009 letter, “the extent of 
soil and groundwater contamination appears undefined and the most recent 
investigation failed to address the data gap”.  No offsite groundwater samples have 
been collected to date, and thus CRA concurs that the lateral extent of impacted 
groundwater has not been adequately evaluated.  Therefore, this constitutes a data gap 
that warrants additional investigation. 
 
As described in Section 2.4, there are several utility lines in the site vicinity that may act 
as preferential pathways if impacted groundwater has migrated offsite.  Therefore, this 
constitutes a data gap that may warrant additional investigation.  However, as outlined 
in Kodiak’s December 24, 2004 Subsurface Investigation Workplan for the Scooter Wilson 
facility, the drilling of five borings into the backfill material of several utility trenches at 
the facility and beneath MacArthur Boulevard and Magee Avenue was proposed to 
evaluate if impacted groundwater may be migrating in these trenches.  Copies of 
Kodiak’s proposed boring location maps are included in Appendix F.  Based on 
correspondence dated April 2008 between Kodiak and ACEH present on the ACEH ftp 
website, it appears this work was performed by Kodiak and submission of an 
investigation report is forthcoming.  Prior to proposing any work to further evaluate 
potential preferential pathways for the site, CRA would like the opportunity to review 
the results of the Scooter Wilson investigation as it may affect conclusions regarding the 
subject site.  Therefore, additional investigation pertaining to this possible data gap is 
not proposed at this time. 
 
CRA also evaluated potential vapor intrusion concerns to site workers and offsite 
receptors as a possible data gap.  With regards to potential vapor intrusion concerns for 
offsite receptors at the adjacent commercial/residential and residential properties to the 
northwest and northeast of the site, respectively, these properties are located in the 
up-and crossgradient direction of the source area and the groundwater flow direction 
has consistently been to the south-southeast.  The lateral extent of onsite impact has been 
well-characterized and is limited to the southern portion of the site.  Significant impacts 
have not been detected in samples collected in the vicinity of these properties (well 
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MW-1, boring B-11, and the former used-oil UST excavation).  Therefore, potential vapor 
intrusion does not appear to be a significant concern for offsite receptors at the adjacent 
properties, and no additional investigation appears warranted. 
 
With regards to potential vapor intrusion concerns for site workers, the station building 
is located in the crossgradient direction of the southwestern dispenser island (source 
area).  As mentioned above, the lateral extent of onsite impact has been 
well-characterized and is limited to the southern portion of the site.  Only low 
concentrations of MTBE (up to 10 µg/L) were detected in the groundwater samples 
collected from nearby borings B-3 and B-6; and no hydrocarbons were detected in the 
groundwater sample collected from the former used-oil UST excavation.  Well MW-3 
also only contains low concentrations of MTBE.  Benzene, the primary risk driver with 
regards to vapor intrusion, was not detected.  Therefore, groundwater beneath the 
station building does not appear to be significantly impacted.  In addition, the MTBE 
concentrations detected in the vicinity of the station building are well below the 
groundwater environmental screening level (ESL) associated with potential vapor 
intrusion concerns at commercial/industrial sites of 80,000 µg/L; established by the San 
Francisco Bay Regional Water Quality Control Board (RWQCB) in May 2008 (Table E-1).  
Therefore, potential vapor intrusion does not appear to be a significant concern for site 
workers, and no additional investigation appears warranted. 
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5.0 PROPOSED ADDITIONAL INVESTIGATION

To further evaluate the vertical extent of impacted soil in the area of previous sample 
PX-8, CRA proposes to drill one boring in this area.  To evaluate offsite soil and 
groundwater quality, CRA proposes to complete the four previously proposed borings 
(B-12 through B-15) within MacArthur Boulevard.  Please note that an additional boring 
(B-10) was previously proposed on the southeast side of Magee Avenue.  However, a 
boring was proposed (and reportedly completed) in this area (approximately 10 to 
15 feet away) by Kodiak as part of the most recent investigation at the Scooter Wilson 
facility (see Appendix F).  Therefore, data reportedly has already been obtained in this 
area, and the completion of proposed boring B-10 no longer appears warranted. 
 
The proposed boring locations are shown on Figure 2.  Details of the proposed 
investigation are presented in the following sections. 
 
 
5.1 PRE-FIELD ACTIVITIES

Permits and Access Agreements:  CRA will obtain all necessary permits and access 
agreements for the proposed borings 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:  At least 48 hours prior to the start of drilling activities, 
CRA will notify USA to clear the proposed boring locations with local public utility 
companies.  A private utility locator will also be retained to additionally clear the boring 
locations of utility lines prior to drilling. 
 
 
5.2 SOIL AND GROUNDWATER QUALITY EVALUATION 

To evaluate offsite soil and groundwater quality, the four previously proposed borings 
in MacArthur Boulevard will be completed.  To evaluate the vertical extent of impacted 
soil in the area of previous sample PX-8, one boring will be drilled in this area. 
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Drilling:  The upper 8 feet of each boring will be cleared for utilities using an air-knife or 
a hand auger in accordance with Chevron and CRA safety protocols.  Below 
approximately 8 fbg, the borings will be advanced using a truck-mounted drill rig with 
direct-push equipment to approximately 15 to 20 fbg.  If utility lines are in close 
proximity to the boring locations, the borings may be completed using a hand auger.  
The final locations and depths of the borings will be based on field conditions. 
 
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 in which 
evidence of contamination is observed, may be retained for laboratory analysis.  In the 
boring drilled in the area of previous sample PX-8, CRA anticipates collecting soil 
samples for analysis at 5-foot intervals starting at 5 fbg.  Soil samples retained for 
laboratory analysis will be collected in acetate, 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.  CRA’s standard field procedures for direct-push 
borings are presented in Appendix H.  The soil samples will be analyzed for the 
following constituents: 
 
• TPHg by EPA Method 8015B; and 

• BTEX and the five fuel oxygenates (MTBE, di-isopropyl ether [DIPE], ethyl tertiary 
butyl ether [ETBE], TAME, and TBA) by EPA Method 8260B. 

 
Groundwater Sampling and Laboratory Analysis:  If encountered, grab-groundwater 
samples will be collected from each boring and analyzed for the same constituents as the 
soil samples.  However, the groundwater samples collected from the four borings in 
MacArthur Boulevard will additionally analyzed for TPH as diesel (TPHd) to evaluate 
potential contributions from the Scooter Wilson facility. 
 
 
5.3 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.  
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Once profiled, the drums will be transported to a Chevron-approved facility for 
disposal. 
 
 
5.4 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 groundwater analytical 
results, and copies of the analytical reports and chain-of-custody forms.  Any 
information from the Kodiak report pertinent to the development of the SCM for the site 
will also be included in the report, if available at the time the report is prepared.  Our 
conclusions and recommendations will be based on readily available information, 
observations of existing site conditions, and our interpretation of the analytical data. 

 
  
 

611650 (3) 16 CONESTOGA-ROVERS & ASSOCIATES 



6.0 CONCLUSIONS AND RECOMMENDATIONS

Preparation of a SCM to establish site conditions and evaluate if any data gaps exist was 
recommended by ACEH in a letter dated January 28, 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 gaps, if warranted at this time.  
The letter also contained several technical comments (Nos. 1-5) that were addressed in 
this report.  The following is a brief summary of the information presented/conclusions 
reached regarding each of the technical comments in the January 28, 2009 letter: 
 
Technical Comment No. 1-Monitoring Well Construction and Hydrogeologic Setting:  
ACEH expressed concern that “the existing groundwater monitoring wells appear to 
have excessively lengthy screened intervals over what appear to be multiple 
coarse-grained units or water-bearing zones that are separated by fine-grained units”.  
ACEH also expressed concern that as the quarterly depth to water measurements often 
indicated that the groundwater level was above the top of the well screen, 
“concentrations of contaminants detected may not be representative of actual site 
conditions”.  Based on groundwater sample analytical results and site conditions, CRA 
does not consider the screen intervals of the wells and the corresponding depth to water 
above the top of the screens to be a significant concern and additional wells do not 
appear warranted at this time. 
 
Technical Comment No. 2-Preferential Pathway Study:  Due to the shallow depth to 
groundwater at the site, ACEH requested performance of a preferential pathway study 
to evaluate the presence of potential preferential pathways in the site vicinity that may 
contribute to the migration of impacted groundwater.  Based on the results of the utility 
survey, there appear to be several utility lines in the site vicinity that may potentially act 
as preferential pathways if impacted groundwater has migrated offsite.  Therefore, this 
constitutes a data gap that may warrant additional investigation.  However, prior to 
proposing any further work, CRA would like the opportunity to review the results of 
the Scooter Wilson investigation as it may affect conclusions regarding the subject site.  
This investigation reportedly included borings into nearby utility trench backfill 
material.  Therefore, additional investigation pertaining to this possible data gap is not 
proposed at this time.  The well survey did not identify any water-supply wells in the 
site vicinity that likely would be impacted by hydrocarbons from the site. 
 
Technical Comment No. 3-Soil and Groundwater Characterization:  ACEH stated that 
“the extent of soil and groundwater contamination appears undefined and the most 
recent investigation failed to address the data gap”.  The lateral extent of impacted soil 
appears to have been adequately evaluated.  However, no offsite groundwater samples 
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have been collected to date, and thus CRA concurs that the lateral extent of impacted 
groundwater has not been adequately evaluated and this constitutes a data gap that 
warrants additional investigation.  To evaluate offsite soil and groundwater quality, 
CRA proposes to complete the four previously proposed borings (B-12 through B-15) in 
MacArthur Boulevard that were not completed due to underground utility constraints. 
 
Technical Comment No. 4-Contaminant Source Area Characterization:  ACEH stated 
that “the vertical and lateral extent of the source area appears undefined”.  As 
mentioned above, the lateral extent of impacted soil appears to have been adequately 
defined.  However, CRA concurs that the vertical extent of impacted soil in the area of 
previous sample PX-8 (mistakenly identified by ACEH as PX-7) has not been adequately 
defined.  Therefore, this constitutes a data gap that warrants additional investigation.  
To further evaluate the vertical extent of impacted soil in the area of previous sample 
PX-8, CRA proposes to drill one boring in this area. 
 
Technical Comment No. 5-Site Conceptual Model:  The SCM identified the 
above-mentioned data gaps and additional investigation was proposed to address the 
data gaps, where warranted at this time.  CRA also evaluated potential vapor intrusion 
concerns to site workers and offsite receptors as a possible data gap.  Based on analytical 
results and site conditions, potential vapor intrusion does not appear to be a significant 
concern for offsite receptors or site workers, and additional investigation does not 
appear warranted. 
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7.0 CLOSING AND SCHEDULE

CRA will perform this investigation upon receiving written approval from ACEH, or 
60 days following submittal of this document.  We will submit our investigation report 
approximately six weeks after completion of field activities. 
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TABLE 1

WELL CONSTRUCTION DETAILS
FORMER CHEVRON STATION 9-8341

3530 MacARTHUR BOULEVARD
OAKLAND, CALIFORNIA

Page 1 of 1

MW-1 3/18/96 27 2 7-27
MW-2 3/18/96 32 2 7-32
MW-3 3/18/96 32 2 7-32

Abbreviations
fbg = feet below grade

Drill DateWell 
ID

Screened 
interval (fbg)

Casing 
Diameter

Total Depth 
(fbg)
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TABLE 2

SOIL SAMPLE ANALYTICAL RESULTS
FORMER CHEVRON STATION 9-8341

3530 MACARTHUR BOULEVARD, OAKLAND, CALIFORNIA

Page 1 of 2

Trench Samples

TR-1 2.5 1/26/93 6 0.34 0.23 0.038 0.072 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
TR-2 2.5 1/26/93 7 0.37 0.078 0.62 1.5 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
TR-3 2.5 1/26/93 3 0.014 0.013 0.12 0.33 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Product Piping Excavation Samples

P-1-2.5 2.5 4/26/94 59 0.42 0.15 0.2 0.77 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
P-2-3.5 3.5 4/26/94 1,200 2.2 5.6 3.4 70.9 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- <5.0 -- --
P-3-4.5 4.5 4/26/94 <1.0 <0.005 <0.005 <0.005 <0.015 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
P-4-4.5 4.5 4/26/94 <1.0 <0.005 <0.005 <0.005 <0.015 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
P-5-2 2 4/26/94 14 0.4 0.096 0.086 0.61 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
P-6-3 3 4/28/94 63 <0.020 <0.020 <0.020 0.74 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Product Piping Over-Excavation Samples

PX-1 3 5/2/94 35 0.52 0.15 0.41 0.33 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
PX-2 3 5/2/94 540 1.9 4.2 9.2 1.8 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
PX-3 4 5/2/94 <1.0 1.1 0.028 0.044 0.12 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
PX-4 5 5/2/94 <1.0 <0.005 <0.005 <0.005 <0.015 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
PX-5 5.5 5/2/94 <1.0 <0.005 <0.005 <0.005 <0.015 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
PX-6 3 5/2/94 36 1.2 0.15 2 0.62 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
PX-7 3.5 5/2/94 230 1.3 0.92 6 29 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
PX-8 5 5/2/94 1,300 6 38 33 170 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
PX-9 5 5/2/94 <1.0 <0.005 <0.005 <0.005 <0.015 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

PX-10 3.5 5/5/94 <1.0 <0.005 <0.005 <0.005 <0.015 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
PX-11 3.5 5/5/94 <1.0 <0.005 <0.005 <0.005 <0.015 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Used-Oil UST Removal Samples

WO-N-6' 6 5/19/94 <1.0 <0.005 <0.005 <0.005 <0.015 -- -- -- -- -- -- -- -- -- <10 <50 ND ND <0.5 9 <5 5 10
WO-S-6' 6 5/19/94 <1.0 <0.005 <0.005 <0.005 <0.015 -- -- -- -- -- -- -- -- -- <10 <50 ND ND <0.5 20 <5 18 30

Monitoring Well Borings

MW-1 4.5 3/18/96 <1.0 <0.0050 <0.0050 <0.0050 <0.0050 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
10 3/18/96 <1.0 <0.0050 <0.0050 <0.0050 <0.0050 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

14.5 3/18/96 <1.0 <0.0050 <0.0050 <0.0050 <0.0050 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
19.5 3/18/96 <1.0 <0.0050 <0.0050 <0.0050 <0.0050 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
24.5 3/18/96 <1.0 <0.0050 <0.0050 <0.0050 <0.0050 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
29.5 3/18/96 <1.0 <0.0050 <0.0050 <0.0050 <0.0050 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

MW-2 5.5 3/18/96 9.5 <0.010 <0.010 0.018 0.024 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
9.5 3/18/96 <1.0 <0.0050 <0.0050 <0.0050 <0.0050 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
15 3/18/96 <1.0 <0.0050 <0.0050 <0.0050 <0.0050 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
20 3/18/96 <1.0 <0.0050 <0.0050 <0.0050 <0.0050 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
25 3/18/96 <1.0 <0.0050 <0.0050 <0.0050 <0.0050 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
30 3/18/96 <1.0 <0.0050 <0.0050 <0.0050 <0.0050 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
35 3/18/96 <1.0 <0.0050 <0.0050 <0.0050 <0.0050 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

MW-3 5.5 3/18/96 400 <0.50 0.62 4.7 32 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
9.5 3/18/96 <1.0 <0.0050 <0.0050 <0.0050 <0.0050 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

14.5 3/18/96 <1.0 <0.0050 <0.0050 <0.0050 <0.0050 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Chromium Lead Nickel ZincTOG HVOCs SVOCs CadmiumTBATAMEETBE TPHdSample/Boring 
ID EthylenzeneTolueneBenzeneTPHg

milligrams per kilogram (mg/kg)

Sample  
Date

Sample 
Depth DIPEMethanolMTBEXylenes EthanolEDB1,2 DCA
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TABLE 2

SOIL SAMPLE ANALYTICAL RESULTS
FORMER CHEVRON STATION 9-8341

3530 MACARTHUR BOULEVARD, OAKLAND, CALIFORNIA

Page 2 of 2

Chromium Lead Nickel ZincTOG HVOCs SVOCs CadmiumTBATAMEETBE TPHdSample/Boring 
ID EthylenzeneTolueneBenzeneTPHg

milligrams per kilogram (mg/kg)

Sample  
Date

Sample 
Depth DIPEMethanolMTBEXylenes EthanolEDB1,2 DCA

MW-3 20 3/18/96 <1.0 <0.0050 <0.0050 <0.0050 0.0069 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
25 3/18/96 <1.0 <0.0050 <0.0050 <0.0050 <0.0050 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
30 3/18/96 <1.0 <0.0050 <0.0050 <0.0050 <0.0050 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

34.5 3/18/96 <1.0 <0.0050 <0.0050 <0.0050 <0.0050 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
40 3/18/96 <1.0 <0.0050 <0.0050 <0.0050 <0.0050 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
45 3/18/96 <1.0 <0.0050 <0.0050 <0.0050 <0.0050 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Exploratory Borings

B-1-A 3.5 7/29/03 <1.0 <0.001 <0.001 <0.001 <0.001 <0.001 -- <0.001 <0.001 <0.001 <0.020 <0.001 <0.001 <0.20 -- -- -- -- -- -- -- -- --

B-3-A 3.5 7/29/03 <1.0 <0.001 <0.001 <0.001 <0.001 <0.001 -- <0.001 <0.001 <0.001 <0.020 <0.001 <0.001 <0.20 -- -- -- -- -- -- -- -- --
B-3-B 10.0 7/29/03 <1.0 <0.001 <0.001 <0.001 <0.001 0.001 -- <0.001 <0.001 <0.001 <0.020 <0.001 <0.001 <0.20 -- -- -- -- -- -- -- -- --

B-4-A 2.5 7/30/03 <1.0 <0.001 <0.001 <0.001 <0.001 0.029 -- <0.001 <0.001 <0.001 <0.020 <0.001 <0.001 <0.20 -- -- -- -- -- -- -- -- --
B-4-B 9.5 7/30/03 <1.0 <0.001 <0.001 <0.001 <0.001 0.13 -- <0.001 <0.001 0.002 <0.020 <0.001 <0.001 <0.20 -- -- -- -- -- -- -- -- --

B-5-A 3.0 7/29/03 <1.0 <0.001 <0.001 <0.001 <0.001 <0.001 -- <0.001 <0.001 <0.001 <0.020 <0.001 <0.001 <0.20 -- -- -- -- -- -- -- -- --
B-5-B 9.5 7/29/03 <1.0 <0.001 <0.001 <0.001 <0.001 0.003 -- <0.001 <0.001 <0.001 <0.020 <0.001 <0.001 <0.20 -- -- -- -- -- -- -- -- --

B-6-A 2.0 7/29/03 <1.0 <0.001 <0.001 <0.001 <0.001 0.003 -- <0.001 <0.001 <0.001 <0.020 <0.001 <0.001 <0.20 -- -- -- -- -- -- -- -- --
B-6-B 9.5 7/29/03 <1.0 <0.001 <0.001 <0.001 <0.001 <0.001 -- <0.001 <0.001 <0.001 <0.020 <0.001 <0.001 <0.20 -- -- -- -- -- -- -- -- --

B-7-A 1.5 7/30/03 2.5 <0.001 <0.001 <0.001 <0.001 0.020 -- <0.001 <0.001 0.001 <0.020 <0.001 <0.001 <0.20 -- -- -- -- -- -- -- -- --

B-8-A 2.0 7/30/03 3.3 <0.001 <0.001 0.001 0.002 0.11 -- <0.001 <0.001 0.002 0.044 <0.001 <0.001 <0.20 -- -- -- -- -- -- -- -- --
B-8-B 9.5 7/30/03 <1.0 <0.001 <0.001 <0.001 0.001 0.034 -- <0.001 <0.001 <0.001 <0.020 <0.001 <0.001 <0.20 -- -- -- -- -- -- -- -- --

B-9-A 3.0 7/30/03 <1.0 <0.001 <0.001 <0.001 <0.001 0.004 -- <0.001 <0.001 <0.001 <0.020 <0.001 <0.001 <0.20 -- -- -- -- -- -- -- -- --
B-9-B 8.0 7/30/03 <1.0 <0.001 <0.001 <0.001 <0.001 0.001 -- <0.001 <0.001 <0.001 <0.020 <0.001 <0.001 <0.20 -- -- -- -- -- -- -- -- --

B-11 5 12/14/06 <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 0.26 <0.001 <0.001 <0.001 <0.020 <0.001 <0.001 <0.099 -- -- -- -- -- -- -- -- --
10 12/14/06 <1.0 <0.0005 0.002 <0.001 <0.001 <0.0005 0.33 <0.001 <0.001 <0.001 <0.020 <0.001 <0.001 <0.10 -- -- -- -- -- -- -- -- --
15 12/14/06 <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 0.27 <0.001 <0.001 <0.001 <0.020 <0.001 <0.001 <0.099 -- -- -- -- -- -- -- -- --
20 12/14/06 <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 <0.20 <0.001 <0.001 <0.001 <0.020 <0.001 <0.001 <0.099 -- -- -- -- -- -- -- -- --
24 12/14/06 <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 0.23 <0.001 <0.001 <0.001 <0.020 <0.001 <0.001 <0.099 -- -- -- -- -- -- -- -- --

Abbreviations/Notes:
Total petroleum hydrocarbons as gasoline (TPHg) and diesel (TPHd) by EPA Method 8015M ND = Not detected; reporting limits vary
Benzene, toluene, ethylbenzene and xylenes (BTEX) by EPA Method 8020 or 8260B -- = Not analyzed
Oxygenates and lead scavengers by EPA Method 8260B Note: Crossed out samples were collected from soil that was later over-excavated
Total oil and grease (TOG) by EPA Method 413.2 
Halogenated volatile organic compounds (HVOCs) by EPA Method 8010
Semi-VOCs (SVOCs) by EPA Method 8270 
Metals by EPA Method 6010
<x = Not detected at or above stated laboratory reporting limit
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TABLE 3

GRAB-GROUNDWATER SAMPLE ANALYTICAL RESULTS
FORMER CHEVRON STATION 9-8341

3530 MACARTHUR BOULEVARD, OAKLAND, CALIFORNIA

Page 1 of 1

Trench Sample

TR-4 1/26/93 2,500 390 80 140 300 -- -- -- -- -- -- -- --

Used-Oil UST Excavation

WO-H2O* 5/24/94 <50 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- -- --

Exploratory Borings

B-1 7/29/03 <50 <0.5 <0.5 <0.5 <0.5 25 <0.5 <0.5 0.6 <5.0 <0.5 <0.5 <50

B-3 7/30/03 <50 <0.5 <0.5 <0.5 <0.5 10 <0.5 <0.5 <0.5 8.0 <0.5 <0.5 <50

B-4 7/30/03 <50 <0.5 <0.5 <0.5 <0.5 420 <0.5 <0.5 9 28 <0.5 <0.5 <50

B-5 7/29/03 <50 <0.5 4 0.6 8 50 <0.5 <0.5 11 <5.0 <0.5 <0.5 <50

B-6 7/29/03 <50 <0.5 <0.5 <0.5 <0.5 2 <0.5 <0.5 <0.5 <5.0 <0.5 <0.5 <50

B-7 7/30/03 98 <0.5 <0.5 <0.5 <0.5 460 <0.5 <0.5 8 41 <0.5 <0.5 <50

B-8 7/30/03 5,200 3 3 160 450 980 <0.5 <0.5 15 <5.0 <0.5 <0.5 <50

B-9 7/30/03 <50 <0.5 <0.5 <0.5 <0.5 10 <0.5 <0.5 0.6 <5.0 <0.5 <0.5 <50

Abbreviations/Notes:
Total petroleum hydrocarbons as gasoline (TPHg) by EPA Method 8015M
Benzene, toluene, ethylbenzene and xylenes (BTEX) by EPA Method 8020 or 8260B
Oxygenates and lead scavengers by EPA Method 8260B
-- = Not analyzed
<x = Not detected at or above stated laboratory reporting limit
*  Sample also analyzed for TOG (<5,000 µg/L), TPHd (<50 µg/L), semi-VOCs (ND), HVOCs (ND except for chloroethane at 0.6 µg/L), 
   and metals (Cd <5 µg/L, Cr 20 µg/L, Pb 7 µg/L, Ni 28 µg/L, and Zn 29 µg/L)

Concentrations reported in micrograms per liter - μg/L

BenzeneTPHgSample 
Date EDB1,2 DCATBATAMEETBEDIPE EthanolSample ID MTBEXylenesEthylbenzeneToluene
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SUMMARY OF PREVIOUS ENVIRONMENTAL WORK 
 
1993 Trench Sampling:  In January 1993, Touchstone Developments (Touchstone) collected three 
soil samples (TR-1 through TR-3) from a trench that Pacific Gas & Electric (PG&E) had 
excavated in the sidewalk near the southwestern edge of the site.  The trench was 
approximately 2 feet wide by 4 feet deep and approximately 28 feet long.  The three soil 
samples were collected from the northeast sidewall of the trench at approximately 2.5 feet 
below grade (fbg).  The three soil samples were analyzed for total petroleum hydrocarbons as 
gasoline (TPHg) and benzene, toluene, ethylbenzene, and xylenes (BTEX).  Low concentrations 
of TPHg (up to 7 milligrams per kilogram [mg/kg]) and BTEX (up to 1.5 mg/kg) were detected 
in the samples.  Water was also observed in the bottom of the trench at approximately 3 fbg; it 
was not known if the water was groundwater or runoff from the station or a nearby storm 
drain.  A grab water sample (TR-4) was collected and also analyzed for TPHg and BTEX.  TPHg 
was detected in the water sample at 2,500 micrograms per liter (µg/L); benzene (390 µg/L), 
toluene (80 µg/L), ethylbenzene (140 µg/L), and xylenes (300 µg/L) were also detected.  It was 
concluded that the water sample may not be representative of groundwater conditions.  The 
results of this investigation were presented in Touchtone’s untitled letter report dated January 
27, 1993.        
 
1994 Used-Oil UST and Product Line Removal:  In May 1994, Touchstone observed the removal 
of a 1,000-gallon, single-walled fiberglass, used-oil underground storage tank (UST) and 
gasoline product piping at the site.  Two soil samples (WO-N and WO-S) were collected 
beneath the ends of the former UST at approximately 6 fbg and analyzed for TPHg; TPH as 
diesel (TPHd); BTEX; halogenated volatile organic compounds (HVOCs); total oil and grease 
(TOG); semi-VOCs; and the metals cadmium, chromium, lead, nickel, and zinc.  TPHg, TPHd, 
BTEX, TOG, HVOCs, semi-VOCs, cadmium, and lead were not detected in either of the 
samples.  Background levels of chromium (up to 20 mg/kg), nickel (up to 18 mg/kg), and zinc 
(up to 30 mg/kg) were detected in both of the samples.  Groundwater was encountered at 
approximately 6 fbg in the excavation, and a grab-groundwater sample (WO-H2O) was 
collected and analyzed for TPHg, BTEX, TPHd, TOG, HVOCs, semi-VOCs, and metals; which 
were not detected with the exception of low concentrations of chloroethane (0.6 µg/L), 
chromium (20 µg/L), lead (7 µg/L), nickel (28 µg/L), and zinc (29 µg/L).  Six soil samples (P-1 
through P-6) were collected at depths of 2 to 4.5 fbg beneath the product piping and analyzed 
for TPHg and BTEX.  TPHg (ranging from 14 to 1,200 mg/kg) and BTEX (ranging from 0.086 to 
70.9 mg/kg) were detected in samples P-1, P-2, P-5, and P-6.  Over-excavation was subsequently 
conducted to remove impacted soil beneath the product piping.  Eleven confirmation soil 
samples (PX-1 through PX-11) were collected at depths of 3 to 5.5 fbg and analyzed for TPHg 
and BTEX.  TPHg and BTEX were detected in six of the samples at concentrations up to 1,300 
mg/kg (PX-8 at 5 fbg) and 170 mg/kg (PX-8 at 5 fbg), respectively.  Further over-excavation 
was limited due to the presence of the canopy concrete footing.  Approximately 285 cubic yards 
of impacted soil was removed and disposed offsite during the work; approximately 25,000 
gallons of groundwater was also pumped from the excavation and disposed offsite.  The results 
of this investigation were presented in Touchtone’s Waste Oil Tank and Product Line Removal and 
Overexcavation Report dated June 28, 1994. 
 
1996 Monitoring Well Installation:  In March 1996, Touchstone installed three groundwater 
monitoring wells (MW-1 through MW-3) at the site.  Groundwater was encountered in the well 
borings at approximately 4 fbg.  A total of 22 soil samples were collected at various depths from 



 

 

the borings and analyzed for TPHg and BTEX.  TPHg was only detected in the soil samples 
collected at 5.5 fbg from borings MW-2 (9.5 mg/kg) and MW-3 (400 mg/kg); low concentrations 
of toluene, ethylbenzene, and xylenes (up to 32 mg/kg) were also detected in the two samples.  
A trace concentration of xylenes (0.0069 mg/kg) was detected in the soil sample collected at 20 
fbg from boring MW-3.  The initial groundwater samples collected from the wells were 
analyzed for TPHg, BTEX, and methyl tertiary butyl ether (MTBE), which generally were not 
detected with the exception of MTBE at 6,100 micrograms per liter (μg/L) in well MW-2.  The 
results of this investigation were presented in Touchstone’s Well Installation Report dated July 
11, 1996. 
 
2003 Subsurface Investigation:  In July 2003, Cambria Environmental Technology, Inc. 
(Cambria) advanced eight borings (B-1 and B-3 through B-9) to total depths between 6 and 10.5 
fbg to further evaluate the extent of hydrocarbons in soil and groundwater onsite.  One or two 
soil samples were collected at various depths from each boring and analyzed for TPHg, BTEX, 
fuel oxygenates, 1,2-Dichloroethane (1,2-DCA), ethylene dibromide (EDB), and ethanol.  TPHg 
was only detected in the soil samples collected at 1.5 fbg from boring B-7 (2.5 mg/kg) and at 2 
fbg from boring B-8 (3.3 mg/kg).  BTEX generally were not detected in the samples with the 
exception of trace concentrations of ethylbenzene (0.001 mg/kg) and xylenes (up to 0.002 
mg/kg) in the samples collected from boring B-8.  MTBE (up to 0.13 mg/kg) was detected in the 
majority of the soil samples.  Other fuel oxygenates, 1,2-DCA, EDB, and ethanol generally were 
not detected with t he exception of low concentrations of tertiary amyl methyl ether (TAME) 
(up to 0.002 mg/kg) and tertiary butyl alcohol (TBA) (0.044 mg/kg) in three and one of the 
samples, respectively.  Groundwater was encountered in the borings (except B-7) at depths of 3 
to 10 fbg.  A grab-groundwater sample was collected from each boring and analyzed for TPHg, 
BTEX, fuel oxygenates, 1,2-DCA, EDB, and ethanol.  TPHg was only detected in the samples 
collected from borings B-7 (98 μg/L) and B-8 (5,200 μg/L), and benzene was only detected in 
the sample collected from boring B-8 (3 μg/L).  MTBE was detected in all of the samples at 
concentrations ranging from 2 (B-6) to 980 μg/L (B-8).  Low concentrations of TAME (up to 15 
μg/L) and TBA (up to 41 μg/L) were detected in several of the samples.  The results of this 
investigation were presented in Cambria’s Additional Subsurface/Baseline Investigation Report 
dated September 2, 2003. 
 
2006 Subsurface Investigation:  In December 2006, Cambria advanced one soil boring (B-11) 
onsite and upgradient of the USTs to a total depth of 24 fbg to further evaluate the extent of 
impacted soil and groundwater.  Five other borings (B-10 and B-12 through B-15) were 
attempted but could not be completed due to subsurface utility conflicts.  Soil samples were 
collected at depths of 5, 10, 15, 20, and 24 fbg from the boring and analyzed for TPHg, BTEX, 
fuel oxygenates, 1,2-DCA, EDB, ethanol, and methanol.  The analytes generally were not 
detected in the soil samples with the exception of toluene at 0.002 mg/kg in the sample 
collected at 10 fbg; methanol (up to 0.33 mg/kg) was also detected in four of the samples.  
Groundwater was not encountered in the boring.  The results of this investigation were 
presented in CRA’s Subsurface Investigation Report dated March 28, 2008. 
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WELL SURVEY DATA

FORMER CHEVRON SERVICE STATION 9-8341
3530 MACARTHUR BOULEVARD

OAKLAND, CALIFORNIA

Page 1 of 1

Figure 1 Water Well Drillers Township/Range Name/Owner Location Sensitive Receptor Date Installed Depth Screened Approximate Distance
I.D. Report Number Section/Track Type (fbg) Interval (fbg) from Site

1 01-545F 01S-03W-33 Exxon 3450 35th Avenue Monitoring Well 7/15/1992 45 25-45 1/8 mile

2 01-545G 01S-03W-33 Exxon 3450 35th Avenue Monitoring Well 7/15/1992 45 25-45 1/8 mile

3 01-545H 01S-03W-33 Exxon 3450 35th Avenue Monitoring Well 7/15/1992 45 25-45 1/8 mile

4 -- 01S-03W-33 Unocal 3420 35th Avenue Monitoring Well -- -- -- 1/8 mile

5 -- 01S-03W-33 Unocal 3420 35th Avenue Monitoring Well -- -- -- 1/8 mile

6 -- 01S-03W-33 Unocal 3420 35th Avenue Monitoring Well -- -- -- 1/8 mile

Abbreviations & Notes
- - = No Data
fbg = feet below grade
Well Locations provided by the State of California Department of Water Resources

CRA 611650 (3)
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Concentration of MTBE in MW-2 Versus Time
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STANDARD FIELD PROCEDURES FOR GEOPROBE® SAMPLING 
 
 
This document describes Conestoga-Rovers & Associates’ standard field methods for GeoProbe® soil and 
ground water sampling.  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 separate-phase hydrocarbon saturation percentage, 
• Observed odor and/or discoloration, 
• Other significant observations (i.e., cementation, presence of marker horizons, mineralogy), and 
• Estimated permeability. 

Soil Sampling 

GeoProbe® soil samples are collected from borings driven using hydraulic push technologies.  Prior to 
drilling, the first 8 ft of the boring are cleared using an air or water knife and vacuum extraction.  This 
minimizes the potential for impacting utilities.   
 
A minimum of one and one half ft of the soil column is collected for every five ft of drilled depth.  Additional 
soil samples can be collected near the water table and at lithologic changes. Samples are collected using 
samplers lined with polyethylene or brass tubes driven into undisturbed sediments at the bottom of the 
borehole.  The ground surface immediately adjacent to the boring is used as a datum to measure sample depth. 
The horizontal location of each boring is measured in the field relative to a permanent on-site reference using 
a measuring wheel or tape measure. 
 
Drilling and sampling equipment is steam-cleaned or washed 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 

After a soil sample has been collected, soil from the remaining tubing is placed inside a sealed plastic bag and 
set aside to allow hydrocarbons to volatilize from the soil.  After ten to fifteen minutes, a portable GasTech® 
or photo ionization detector measures volatile hydrocarbon vapor concentrations in the bag’s headspace, 
extracting the vapor through a slit in the plastic bag.  The measurements are used along with the field 
observations, odors, stratigraphy and ground water depth to select soil samples for analysis. 

Grab Ground Water Sampling 

Ground water samples are collected from the open borehole using bailers, advancing disposable Tygon® 
tubing into the borehole and extracting ground water using a diaphragm pump, or using a hydro-punch style 
sampler with a bailer or tubing.  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 4o C, and transported under chain-of-custody to the laboratory.  

Duplicates and Blanks 

Blind duplicate water samples are 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 quality assurance/quality control (QA/QC) blanks contain 
the suspected field contaminants.  An equipment blank may also be analyzed if non-dedicated sampling 
equipment is used.   

Grouting 

If the borings are not completed as wells, the borings are filled to the ground surface with cement grout 
poured or pumped through a tremie pipe.   
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