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BACKGROUND 

The subject site is a Shell-branded service station located at the southern corner of First Street and Vineyard 
Avenue (Figure 1) in a mixed commercial and residential area of Pleasanton, California.  Three 10,000-gallon 
gasoline underground storage tanks (USTs) and one 550-gallon waste oil UST are located at the site.  The site 
contains two dispenser islands, a service station building with attached service garage (Figure 2).  Previous 
environmental activities, regional geology and hydrogeology, sensitive receptors, and site characterization, 
including hydrocarbon distribution in soil and groundwater, are described in the previously submitted Dual-
Phase Extraction Pilot Test Report submitted by Delta on behalf of Shell on February 12, 2009.  Appendix B 
contains historical soil analytical data, a geologic cross section, and historical boring logs.  An updated narra-
tive of regional hydrogeology and hydrocarbon distribution in groundwater based on the First Quarter 2009 
groundwater monitoring event conducted on February 5, 2009 is described below.  

REGIONAL HYDROGEOLOGY 

During the most recent quarterly monitoring and sampling event conducted on February 5, 2009, groundwater 
was measured from onsite groundwater monitoring wells MW-1, MW-1B, MW-2, MW-3, and MW-4 at 
depths of 32.29 feet (MW-2) to 76.11 feet (MW-1B) below ground surface (bgs).  The groundwater flow 
direction beneath the site in the shallower zone was toward the northeast with a hydraulic gradient of 
approximately 0.05 feet per foot.  Appendix C contains the First Quarter 2009 groundwater elevation contour 
map. 

HYDROCARBON DISTRIBUTION IN GROUNDWATER 

The results of the First Quarter 2009 groundwater monitoring event indicated the presence of dissolved-phase 
hydrocarbons in groundwater collected from the monitoring wells.  The maximum total petroleum hydrocar-
bons as gasoline (TPH-g) concentration in groundwater samples collected was detected in well MW-4 at 
15,000 micrograms per liter (µg/L).  The maximum benzene concentration in groundwater samples collected 
was detected in well MW-4 at 200 µg/L.  The maximum MTBE concentration in groundwater samples col-
lected was detected in well MW-4 at 13,000 µg/L.  The maximum TBA concentration in groundwater samples 
collected was detected in well MW-1 at 340 µg/L.  Toluene, ethylbenzene, and total xylenes were not detected 
above the reporting limit in groundwater samples collected.  Di-isopropyl ether (DIPE), ethyl tert-butyl ether 
(ETBE), and tert-amyl methyl ether (TAME) were not analyzed in groundwater samples collected. 

The dissolved-phase hydrocarbon plume stretches across the site.  The highest concentrations have generally 
been detected in wells MW-1, MW-2, and MW-4.   

Historical groundwater analytical data is tabulated in Table 1.  The First Quarter 2009 hydrocarbon distribu-
tion in groundwater map is included as Appendix C. 
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PROPOSED REMEDIAL APPROACH 

Conceptual Remedial System Design.  Based on the review of remedial alternatives contained in the Draft 
Corrective Action Plan (CAP), submitted by Delta on November 11, 2007 and the evaluation contained within 
the Dual-Phase Extraction (DPE) Pilot Test Report submitted by Delta on February 12, 2009, SVE was 
selected as the most effective remedial strategy for this site, along with a recommendation to investigate the 
application of air sparging in addition to SVE.  As discussed in the pilot test report, minimal groundwater 
movement was observed in the observation wells during the tests.  As a result, the vapor radius of influence 
(ROI) could not be calculated, other than noting the ROI appears to be less than 40 feet.  Calculating an ROI 
based on the average observed flow rate and known site subsurface conditions produced a theoretical ROI of 
approximately 26 feet. Dissolved oxygen (DO) levels increased throughout the pilot tests, which was corre-
lated to generally decreasing hydrocarbon concentrations in groundwater.  The pilot test results also indicate 
that SVE may be a viable component of an overall remediation strategy as mass removal rates of TPH-g were 
calculated as 58 pounds per day (lb/day) based on a total of 286.3 pounds removed during the total extraction 
test time of 118.25 hours.  Furthermore, the soil permeability documented by the relative success of SVE sug-
gests that air sparging may also be suitable to address the oxygenate issues in the groundwater at the site.  
While air sparging strips the hydrocarbons from the impacted groundwater, the SVE system removes the 
resulting volatilized hydrocarbons.  Further, the injection of air to the subsurface will encourage the bioreme-
diation of TPH-g and MTBE.  However, before the installation of a full-scale AS system, it is prudent to install 
a single AS well and perform feasibility testing to ensure this technology would prove effective at remediating 
groundwater contamination at the site. 

The SVE system design will generally consist of a vacuum pump, which will be selected based on the results 
of the pilot test.  Vapor extracted from the vadose zone will be treated by a thermal or catalytic oxidizer 
(therm/cat-ox).  Initially, all SVE wells will be connected to the system to extract vapors; as remediation pro-
gresses, Delta will evaluate the need to add additional SVE wells to the system. 

Air sparging will be evaluated by the installation of an air sparge well and feasibility testing; air will be 
injected through the initial AS point at flow rates varying from approximately 5 to 20 standard cubic feet per 
minute (scfm) and pressures of approximately 5 to 10 pounds per square inch (psi) above static head pressure.  
An onsite air blower will be used for air injection into the groundwater.  Hydrocarbons volatilized by the air 
sparge system will be extracted through the SVE well(s), while increased dissolved oxygen levels from the 
sparging should stimulate aerobic biodegradation in the saturated zone.  Should the AS test prove effective, 
additional AS well locations will be proposed for inclusion in the remediation system design. 

Treatment of Waste Streams.  The only waste stream generated by this remedial alternative will be soil 
vapors.  These will be treated by either thermal or  catalytic oxidation.  The SVE system will be designed to 
meet agency discharge requirements and operation will be done in compliance with a permit to operate to be 
obtained by the local air district.  

Progress Monitoring and Sampling.  Progress of the SVE system will be monitored by sampling the system 
influent stream of soil vapors.  In addition, individual extraction wells will be monitored in an effort to opti-
mize system performance and focus the operation of the system on those wells removing the highest mass of 
hydrocarbons from the subsurface.  The system will operate in compliance with the discharge permit and as 
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necessary for routine maintenance and monitoring.  The system vapor inlet, exhaust, and individual wells will 
be monitored with a photoionization detector (PID) to provide an indication of general trends in vapor con-
centrations.   

Vapor concentrations will be analyzed in accordance with the operating permit.  Vapor samples will also be 
analyzed on a quarterly basis to assist in remedial optimization.  Laboratory sampling will consist of the col-
lection of soil vapor samples in Tedlar bags.  The Tedlar bags will be kept in an opaque container until deliv-
ered to the laboratory.  Samples will be analyzed for TPH-g by Environmental Protection Agency (EPA) 
Method TO-3, BTEX compounds (benzene, toluene, ethylbenzene and xylene), fuel oxygenates (MTBE, TBA, 
DIPE, ETBE and TAME), and ethanol (ETOH) by EPA Method TO-15, and nitrogen, methane, carbon 
dioxide, carbon monoxide, and oxygen using ASTM Method D-1946 (“Fixed Gas Analysis”).  Fixed gas 
analysis will be conducted on inlet soil vapor samples only in an effort to ensure that short-circuiting from 
atmosphere is not occurring from SVE. 

Prior to the start of the AS feasibility test, groundwater samples will be collected from onsite wells and pro-
posed observation wells.  Samples will be analyzed for TPH-g, BTEX compounds, fuel oxygenates, and etha-
nol by EPA Method 8260.  Should air sparging be found to be effective and further air sparge well installed at 
the site, a quarterly schedule would be implemented for analysis of natural attenuation parameters including 
dissolved oxygen (DO), oxidation reduction potential (ORP), ferrous iron, sulfate, nitrate and methane, along 
with quarterly measurements for DO, ORP, ferrous iron, sulfate and nitrate will be taken using field kits and 
instrumentation.  In addition, quarterly groundwater samples would be proposed for laboratory analysis of 
methane by Method RSK 175(M).   

Operation and maintenance of the SVE system will be conducted on a weekly basis in compliance with all 
regulatory agency requirements.  

Progress Evaluation.  Progress of the SVE system will be evaluated based on influent soil vapor data and 
mass removal trends.  Should the AS feasibility test prove effective, additional AS wells would be proposed 
for installation; the progress of the AS system would be evaluated based on the reduction of TPH-g, BTEX 
compounds, and fuel oxygenates in the groundwater surrounding the AS injection points.  The rate of reduc-
tion would be used to estimate clean-up times and evaluate the effectiveness of the AS system.   

Progress Reports.  Quarterly progress reports of the remediation system will be submitted as part of the 
quarterly reports.  This report will include the following items:  

 The percentage of time the system has operated; 

 The flow rate of vapor; 

 The mass of hydrocarbons removed as soil vapor; 

 The percentage of reduction in hydrocarbon concentration in the vapor phase; 

 The percentage of reduction in hydrocarbon concentration in the groundwater. 
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Confirmation Sampling.  Once asymptotic reduction of hydrocarbon concentrations has been confirmed in 
the vapor phase samples, soil confirmation samples will be collected.  A work plan describing confirmation 
sampling activities will be prepared for review and approval by the ACHCS. 

Implementation Schedule.  Design and construction of the SVE system will commence as soon as the SVE 
wells and AS test well are installed and feasibility testing has been performed on the AS test well, following 
approval from the ACHCS.  Activities performed by Delta under this scope of work will be supervised by 
either a state of California registered geologist or civil engineer, and will be conducted consistent with appli-
cable agency standards.  

REMEDIATION WELL INSTALLATION SCOPE OF WORK 

Delta proposes to initially install four SVE wells (SVE-1 through SVE-4), one AS well (AS-1), and one 
observation well (OBS-1), all located in the vicinity of onsite wells MW-1, MW-2, MW-4, and the former 
UST complex.  The SVE wells are proposed to be spaced on 40 foot centers; the AS test well is proposed to be 
installed down-gradient of impacted monitoring well MW-4.  Figure 3 presents the proposed locations of all 
wells.  Each of the SVE wells are proposed to be screened from approximately 20 to 30 feet bgs, the AS well 
is proposed to be screened from approximately 45 to 47 feet bgs, and the observation well is proposed to be 
screened from approximately 22 to 47 feet bgs.   

PRE-FIELD ACTIVITIES 

Upon approval of the work plan, Delta will arrange the drilling schedule and coordinate mobilization of the 
drilling equipment and materials, contact Underground Services Alert a minimum of 48 hours prior to drilling, 
and visit the site to mark the well locations.  Prior to boring advancement, a utility locator contractor will per-
form a geophysical survey of the proposed boring and well locations.  Notifications regarding the field activi-
ties will be made in advance to the appropriate agencies and the property owner, and any necessary permits 
will be obtained. 

WELL INSTALLATION FIELD ACTIVITIES 

Drilling and Sampling Procedures.  Prior to drilling, the well locations will be cleared using air-knife 
equipment to a minimum depth of approximately eight feet bgs.   

Proposed SVE well locations (SVE-1 through SVE-4) will be drilled to approximately 30 feet bgs using hol-
low stem auger (HSA) drill rig equipment.  The proposed AS well location (AS-1) will be drilled to approxi-
mately 52 feet bgs, using HSA drill rig equipment.  Proposed observation well location (OBS-1) will be drilled 
to approximately 50 feet bgs, using HSA drill rig equipment.  Soil samples will be collected from well AS-1 at 
5-foot intervals, starting at 10 feet bgs, to the total depth of the boring, for submittal to an analytical 
laboratory.  Soil samples for laboratory analysis will not be collected from the remaining borings. 

Each well location will be sampled for lithologic description at 5-foot intervals, starting at 10 feet bgs, to the 
termination depths of each boring location using a 2-inch diameter California modified split-spoon sampler.  
At each sampling interval, the soil samples from each boring will be logged using the Unified Soil Classifica-
tion System and select samples will be retrieved in 2-inch diameter brass rings.  Following removal of the 
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rings from selected borings, the rings will be sealed at each end with Teflon–lined plastic end caps, and will 
be labeled in accordance with specified sampling procedures and stored on ice for transport with the appropri-
ate chain-of-custody documentation to a state-certified analytical laboratory. 

During sampling operations, all soil samples will be field screened for the presence of volatile organic com-
pounds (VOCs) by headspace analysis using a PID calibrated to 100 parts per million by volume (ppmv) of 
isobutylene.  PID readings will be recorded on the boring logs. 

SVE Well Installation.  Upon completion, four of the borings will be converted into SVE wells (SVE-1 
through SVE-4).  The SVE wells for each location will be constructed of 4-inch diameter Schedule 40 PVC 
with screened intervals from approximately 20 to 30 feet bgs, depending on soil lithology and depth to water 
encountered.  Based on existing site data, the SVE wells will be constructed of 0.020-inch wound screen.  The 
well annulus will be backfilled with #2/16 Monterey sand approximately one foot above each well screened 
interval, followed by a hydrated bentonite chip seal to the surface in the SVE wells.  A locking cap will be 
placed on each wellhead, which will be enclosed in a flush-mounted traffic-rated vault.  Actual screen size, 
screen intervals, and sand pack will be determined based on the lithology and depth to water encountered 
during the well installation activities. 

AS Well Installation.  Upon completion, one of the borings will be converted into an AS well (AS-1).  The 
AS well will be constructed of 2-inch diameter Schedule 40 PVC with a screened interval from approximately 
45 to 47 feet bgs, or 15 feet below first encountered groundwater, and a blank casing interval from 47 to 52 
feet bgs to act as a silt sump, depending on soil lithology encountered and depth to groundwater.  Based on 
existing site data, the AS well will be constructed of 0.020-inch slotted screen.  The well annulus will be 
backfilled with hydrated bentonite chips around the silt sump, followed by #2/12 Monterey sand from 
approximately one foot below to approximately one foot above each well screened interval, followed by a 
3-foot hydrated bentonite chip seal.  Bentonite cement grout will be backfilled above the bentonite chip sealed 
zone to the surface in the AS well, and a locking cap will be placed on the wellhead, which will be enclosed in 
a flush-mounted or monument style traffic-rated vault.  Actual screen size, screen intervals, and sand pack will 
be determined based on the lithology and depth to groundwater encountered during the well installation 
activities. 

Observation Well Installation.  Upon completion, one boring will be converted into observation well OBS-1.  
The well will be screened from approximately 22 to 47 bgs, or 10 feet above and 15 feet below first 
encountered groundwater.  Based on existing site data, the observation well will be constructed of 0.020-inch 
slotted screen.  The well annulus will be backfilled with #2/12 Monterey sand to approximately 2 feet above 
the well screen, followed by an approximately 2-foot hydrated bentonite chip seal, and then a bentonite cement 
grout to near the ground surface.  A locking cap will be placed on the wellhead, which will be enclosed in a 
flush-mounted traffic-rated vault.  Actual screen size, screen interval, and sand pack will be determined based 
on the lithology and depth to groundwater encountered during the well installation. 

Equipment Decontamination.  All down-hole sampling equipment will be washed between well and sample 
locations and samples in a non-phosphate detergent and rinsed with distilled water. 

Laboratory Analyses.  Selected soil samples from each boring will be submitted to a State-certified analytical 
laboratory for chemical analyses.  The samples will be analyzed for TPH-g, BTEX compounds, MTBE, TBA, 
DIPE, ETBE, TAME (fuel oxygenates), and ethanol using EPA Method 8260B. 
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TABLE 1
Historical Groundwater Gauging and Analytical Data

Shell-branded Service Station
 4212 First Street
Pleasanton, CA

Well ID Date TPPH B T E X
MTBE 
8020

MTBE 
8260 DIPE ETBE TAME TBA TOC

Depth to 
Water

GW 
Elevation

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (MSL) (ft.) (MSL)

MW-1 6/16/1999 NA NA NA NA NA NA NA NA NA NA NA 371.20 37.81 333.39

MW-1 6/30/1999 89.0 5.89 <0.500 <0.500 0.652 <5.00 NA NA NA NA NA 371.20 33.65 337.55

MW-1 9/24/1999 1,560 473 <10.0 <10.0 22.8 <2.50 NA NA NA NA NA 371.20 37.04 334.16

MW-1 12/8/1999 1,020 375 <5.00 <5.00 15.2 <50.0 NA NA NA NA NA 371.20 36.79 334.41

MW-1 2/10/2000 523 106 <5.00 <5.00 31.8 2.9 NA NA NA NA NA 371.20 34.90 336.30

MW-1 5/17/2000 <50.0 <0.500 <0.500 <0.500 <0.500 37 29.5 NA NA NA NA 371.20 32.55 338.65

MW-1 8/3/2000 808 290 <2.50 <2.50 8.9 <12.5 NA NA NA NA NA 371.20 39.13 332.07

MW-1 10/31/2000 507 250 0.962 <0.500 23.5 3.76 NA NA NA NA NA 371.20 37.91 333.29

MW-1 3/1/2001 <50.0 <0.500 <0.500 <0.500 <0.500 74.6 NA NA NA NA NA 371.20 39.60 331.60

MW-1 5/30/2001 780 280 <2.0 <2.0 11 NA <2.0 NA NA NA NA 371.20 39.53 331.67

MW-1 8/2/2001 1,900 580 <2.5 <2.5 12 NA <25 NA NA NA NA 371.20 39.61 331.59

MW-1 12/6/2001 840 190 <0.50 <0.50 13 NA <5.0 NA NA NA NA 371.20 39.63 331.57

MW-1 2/5/2002 2,700 650 <2.5 <2.5 7.2 NA <25 NA NA NA NA 371.20 35.53 335.67

MW-1 6/17/2002 2,500 550 <2.0 <2.0 5.9 NA <20 NA NA NA NA 371.20 39.29 331.91

MW-1 7/25/2002 690 130 <0.50 <0.50 4.4 NA 18 NA NA NA NA 371.20 39.39 331.81

MW-1 11/14/2002 400 31 <0.50 <0.50 2.7 NA 27 NA NA NA NA 371.20 40.00 331.20

MW-1 2/12/2003 840 0.85 <0.50 <0.50 <0.50 NA 40 NA NA NA NA 371.20 32.92 338.28

MW-1 5/14/2003 680 190 <2.5 <2.5 <5.0 NA 95 NA NA NA NA 371.20 32.57 338.63

MW-1 7/29/2003 870 190 <2.5 <2.5 <5.0 NA 150 NA NA NA NA 371.20 33.82 337.38

MW-1 11/19/2003 <200 14 <2.0 <2.0 <4.0 NA 230 NA NA NA NA 371.20 38.28 332.92

MW-1 2/19/2004 58 d 11 <0.50 <0.50 <1.0 NA 85 NA NA NA NA 371.20 36.93 334.27

MW-1 5/3/2004 670 310 <2.5 <2.5 <5.0 NA 420 NA NA NA NA 371.20 32.70 338.50

MW-1 8/24/2004 430 d 34 <2.5 <2.5 <5.0 NA 690 NA NA NA NA 371.20 34.66 336.54

MW-1 11/15/2004 <250 29 <2.5 <2.5 <5.0 NA 470 NA NA NA NA 371.20 38.27 332.93

MW-1 2/2/2005 540 e 87 <2.5 <2.5 <5.0 NA 700 NA NA NA NA 371.20 32.02 339.18

MW-1 5/5/2005 460 e 88 <2.5 <2.5 <5.0 NA 300 NA NA NA NA 371.20 36.82 334.38

MW-1 8/5/2005 910 230 <2.5 <2.5 <5.0 NA 480 NA NA NA NA 371.20 33.35 337.85
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TABLE 1
Historical Groundwater Gauging and Analytical Data

Shell-branded Service Station
 4212 First Street
Pleasanton, CA

Well ID Date TPPH B T E X
MTBE 
8020

MTBE 
8260 DIPE ETBE TAME TBA TOC

Depth to 
Water

GW 
Elevation

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (MSL) (ft.) (MSL)

MW-1 11/22/2005 1,760 27 <0.500 <0.500 1 NA 1,160 NA NA NA NA 371.20 33.42 337.78

MW-1 2/7/2006 4,620 225 <0.500 <0.500 <0.500 NA 1,480 NA NA NA NA 371.20 31.63 339.57

MW-1 5/16/2006 1,100 130 <0.50 2 2 NA 1,600 NA NA NA NA 371.20 31.16 340.04

MW-1 8/21/2006 2,700 86 <0.500 1 1 NA 1,960 NA NA NA NA 371.20 33.07 338.13

MW-1 11/14/2006 1,400 g 30 <25 <25 <25 NA 2,100 <25 <25 <25 <1,000 371.20 33.73 337.47

MW-1 2/1/2007 800 21 <0.50 <0.50 <1.0 NA 2,300 NA NA NA NA 371.20 33.02 338.18

MW-1 6/1/2007 1,400 j,k 68 <20 <20 4.4 l NA 2,200 NA NA NA NA 371.20 32.87 338.33

MW-1 8/22/2007 250 j 20 <20 <20 <20 NA 3,100 NA NA NA 1,500 371.20 34.64 336.56

MW-1 11/26/2007 1,800 j 33 <20 <20 <20 NA 3,100 <40 <40 <40 930 371.20 35.59 335.61

MW-1 2/19/2008 1,800 j 33 <20 <20 <20 NA 3,700 NA NA NA 1,700 371.20 31.05 340.15

MW-1 5/23/2008 3,700 100 <25 <25 <25 NA 3,100 NA NA NA 1,300 371.20 31.80 339.40

MW-1 8/7/2008 4,200 33 <25 <25 <25 NA 3,500 NA NA NA <250 371.20 33.03 338.17

MW-1 12/3/2008 3,400 34 <25 <25 <25 NA 3,200 NA NA NA 980 371.20 35.19 336.01
MW-1 2/5/2009 2,100 26 <25 <25 <25 NA 1,700 NA NA NA 340 371.20 35.07 336.13

MW-1B 9/21/2006 NA NA NA NA NA NA NA NA NA NA NA 371.67 76.94 294.73

MW-1B 9/28/2006 <50 <0.50 <0.50 <0.50 <0.50 NA 21 NA NA NA <20 371.67 77.15 294.52

MW-1B 11/14/2006 320 g <5.0 <5.0 <5.0 <5.0 NA 310 <5.0 <5.0 <5.0 <200 371.67 69.38 302.29

MW-1B 2/1/2007 77 0.53 <0.50 <0.50 <1.0 NA 150 NA NA NA NA 371.67 60.92 310.75

MW-1B 6/1/2007 <50 j,k 0.25 l <1.0 <1.0 <1.0 NA 74 NA NA NA NA 371.67 61.07 310.60

MW-1B 8/22/2007 <50 j 0.25 l <1.0 <1.0 <1.0 NA 35 NA NA NA 7.1 l 371.67 77.54 294.13

MW-1B 11/26/2007 <50 j <0.50 <1.0 <1.0 <1.0 NA 1.7 <2.0 <2.0 <2.0 <10 371.67 68.50 303.17

MW-1B 2/19/2008 65 j 2.6 4.2 <1.0 1.1 NA 58 NA NA NA <10 371.67 57.21 314.46

MW-1B 5/23/2008 <50 <0.50 <1.0 <1.0 <1.0 NA 3.6 NA NA NA <10 371.67 57.53 314.14

MW-1B 8/7/2008 <50 <0.50 <1.0 <1.0 <1.0 NA 1.1 NA NA NA <10 371.67 72.51 299.16

MW-1B 12/3/2008 <50 <0.50 <1.0 <1.0 <1.0 NA 3.4 NA NA NA <10 371.67 80.84 290.83
MW-1B 2/5/2009 <50 <0.50 <1.0 <1.0 <1.0 NA 4.4 NA NA NA <10 371.67 76.11 295.56
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TABLE 1
Historical Groundwater Gauging and Analytical Data

Shell-branded Service Station
 4212 First Street
Pleasanton, CA

Well ID Date TPPH B T E X
MTBE 
8020

MTBE 
8260 DIPE ETBE TAME TBA TOC

Depth to 
Water

GW 
Elevation

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (MSL) (ft.) (MSL)

MW-2 2/3/2000 NA NA NA NA NA NA NA NA NA NA NA 372.40 32.65 339.75

MW-2 2/7/2000 NA NA NA NA NA NA NA NA NA NA NA 372.40 35.51 336.89

MW-2 2/10/2000 <50.0 <0.500 <0.500 <0.500 <0.500 2.61 NA NA NA NA NA 372.40 36.62 335.78

MW-2 5/17/2000 120 4.09 <0.500 <0.500 <0.500 29 NA NA NA NA NA 372.40 32.14 340.26

MW-2 8/3/2000 <50.0 0.692 <0.500 <0.500 <0.500 40.5 36.6b NA NA NA NA 372.40 32.42 339.98

MW-2 10/31/2000 <50.0 <0.500 <0.500 <0.500 <0.500 57.4 44.8c NA NA NA NA 372.40 33.02 339.38

MW-2 3/1/2001 173 1.64 1.65 2.86 3.97 127 167 NA NA NA NA 372.40 32.54 339.86

MW-2 5/30/2001 <50 <0.50 <0.50 <0.50 <0.50 NA 170 NA NA NA NA 372.40 32.42 339.98

MW-2 8/2/2001 <50 <0.50 <0.50 <0.50 <0.50 NA 160 NA NA NA NA 372.40 32.55 339.85

MW-2 12/6/2001 <50 <0.50 <0.50 <0.50 <0.50 NA 170 NA NA NA NA 372.40 33.15 339.25

MW-2 2/5/2002 <50 0.72 <0.50 <0.50 1.7 NA 170 NA NA NA NA 372.40 32.29 340.11

MW-2 6/17/2002 <50 <0.50 <0.50 <0.50 <0.50 NA 260 NA NA NA NA 372.40 32.63 339.77

MW-2 7/25/2002 <50 <0.50 <0.50 <0.50 <0.50 NA 280 NA NA NA NA 372.40 32.80 339.60

MW-2 11/14/2002 120 13 9 3.8 14 NA 430 NA NA NA NA 372.40 33.31 339.09

MW-2 2/12/2003 <100 <1.0 <1.0 <1.0 <1.0 NA 430 NA NA NA NA 372.40 32.15 340.25

MW-2 5/14/2003 <250 <2.5 <2.5 <2.5 <5.0 NA 470 NA NA NA NA 372.40 32.01 340.39

MW-2 7/29/2003 <250 <2.5 <2.5 <2.5 <5.0 NA 670 NA NA NA NA 372.40 32.51 339.89

MW-2 11/19/2003 <50 <0.50 <0.50 <0.50 <1.0 NA 54 NA NA NA NA 372.40 33.83 338.57

MW-2 2/19/2004 65 <0.50 3.4 1.4 6.5 NA 8.2 NA NA NA NA 372.40 32.68 339.72

MW-2 5/3/2004 <50 <0.50 <0.50 <0.50 <1.0 NA 5.2 NA NA NA NA 372.40 32.07 340.33

MW-2 8/24/2004 <50 <0.50 <0.50 <0.50 <1.0 NA 2.7 NA NA NA NA 372.40 32.44 339.96

MW-2 11/15/2004 <50 <0.50 <0.50 <0.50 <1.0 NA 1.3 NA NA NA NA 372.40 32.95 339.45

MW-2 2/2/2005 <50 <0.50 <0.50 <0.50 <1.0 NA 24 NA NA NA NA 372.40 31.94 340.46

MW-2 5/5/2005 72 f <0.50 <0.50 <0.50 <1.0 NA 4.9 NA NA NA NA 372.40 31.91 340.49

MW-2 8/5/2005 <50 <0.50 <0.50 <0.50 <1.0 NA 16 NA NA NA NA 372.40 32.15 340.25

MW-2 11/22/2005 840 1 <0.500 <0.500 1 NA 556 NA NA NA NA 372.40 32.31 340.09

MW-2 2/7/2006 3,550 <0.500 <0.500 <0.500 <0.500 NA 2,500 NA NA NA NA 372.40 31.70 340.70

MW-2 5/16/2006 1,400 <5.0 <5.0 <5.0 <10 NA 1,700 NA NA NA NA 372.40 31.38 341.02
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TABLE 1
Historical Groundwater Gauging and Analytical Data

Shell-branded Service Station
 4212 First Street
Pleasanton, CA

Well ID Date TPPH B T E X
MTBE 
8020

MTBE 
8260 DIPE ETBE TAME TBA TOC

Depth to 
Water

GW 
Elevation

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (MSL) (ft.) (MSL)

MW-2 8/21/2006 1,910 <0.500 <0.500 <0.500 <0.500 NA 2,590 NA NA NA NA 372.40 33.29 339.11

MW-2 11/14/2006 2,300 g <25 <25 <25 <25 NA 2,500 <25 <25 <25 <1,000 372.40 32.67 339.73

MW-2 2/1/2007 670 <0.50 <0.50 <0.50 <1.0 NA 2,000 NA NA NA NA 372.40 32.13 340.27

MW-2 6/1/2007 500 j,k <10 <20 <20 <20 NA 2,000 NA NA NA NA 372.40 32.14 340.26

MW-2 8/22/2007 100 j,k <10 <20 <20 <20 NA 2,400 NA NA NA 120 l 372.40 32.93 339.47

MW-2 11/26/2007 1,600 j,k <10 <20 <20 <20 NA 2,900 <40 <40 <40 <200 372.40 33.44 338.96

MW-2 2/19/2008 1,300 j,k <10 <20 <20 <20 NA 3,300 NA NA NA <200 372.40 31.18 341.22

MW-2 5/23/2008 1,900 <12 <25 <25 <25 NA 1,700 NA NA NA <250 372.40 31.44 340.96

MW-2 8/7/2008 1,700 <10 <20 <20 <20 NA 1,300 NA NA NA <200 372.40 31.94 340.46

MW-2 12/3/2008 3,000 <10 <20 <20 <20 NA 2,900 NA NA NA <200 372.40 32.53 339.87
MW-2 2/5/2009 1,200 <10 <20 <20 <20 NA 1,000 NA NA NA <200 372.40 32.29 340.11

MW-3 2/3/2000 NA NA NA NA NA NA NA NA NA NA NA 375.05 32.06 342.99

MW-3 2/7/2000 NA NA NA NA NA NA NA NA NA NA NA 375.05 32.57 342.48

MW-3 2/10/2000 180 5.12 <0.500 <0.500 0.714 26.8 21.5a NA NA NA NA 375.05 32.77 342.28

MW-3 5/17/2000 1,360 414 <5.00 <5.00 17.6 <25.0 NA NA NA NA NA 375.05 31.00 344.05

MW-3 8/3/2000 <50.0 0.536 <0.500 <0.500 <0.500 22 NA NA NA NA NA 375.05 31.03 344.02

MW-3 10/31/2000 <50.0 <0.500 <0.500 <0.500 <0.500 31.1 NA NA NA NA NA 375.05 31.28 343.77

MW-3 3/1/2001 384 172 0.815 <0.500 8 5.16 NA NA NA NA NA 375.05 31.21 343.84

MW-3 5/30/2001 <50 <0.50 <0.50 <0.50 <0.50 NA 110 NA NA NA NA 375.05 31.02 344.03

MW-3 8/2/2001 <50 <0.50 <0.50 <0.50 <0.50 NA 93 NA NA NA NA 375.05 30.94 344.11

MW-3 12/6/2001 110 <0.50 <0.50 <0.50 2.3 NA 180 NA NA NA NA 375.05 31.28 343.77

MW-3 2/5/2002 <50 0.89 0.6 <0.50 2.1 NA 130 NA NA NA NA 375.05 31.12 343.93

MW-3 6/17/2002 <50 <0.50 <0.50 <0.50 <0.50 NA 72 NA NA NA NA 375.05 31.21 343.84

MW-3 7/25/2002 <50 <0.50 <0.50 <0.50 <0.50 NA 81 NA NA NA NA 375.05 30.96 344.09

MW-3 11/14/2002 <50 <0.50 <0.50 <0.50 <0.50 NA 60 NA NA NA NA 375.05 31.44 343.61

MW-3 2/12/2003 <50 <0.50 <0.50 <0.50 <0.50 NA 43 NA NA NA NA 375.05 31.28 343.77

MW-3 5/14/2003 <50 <0.50 <0.50 <0.50 <1.0 NA 24 NA NA NA NA 375.05 31.20 343.85
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TABLE 1
Historical Groundwater Gauging and Analytical Data

Shell-branded Service Station
 4212 First Street
Pleasanton, CA

Well ID Date TPPH B T E X
MTBE 
8020

MTBE 
8260 DIPE ETBE TAME TBA TOC

Depth to 
Water

GW 
Elevation

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (MSL) (ft.) (MSL)

MW-3 7/29/2003 <50 <0.50 <0.50 <0.50 <1.0 NA 21 NA NA NA NA 375.05 31.29 343.76

MW-3 11/19/2003 <50 <0.50 <0.50 <0.50 <1.0 NA 8.2 NA NA NA NA 375.05 31.86 343.19

MW-3 2/19/2004 81 0.67 4.4 1.8 8.6 NA 13 NA NA NA NA 375.05 31.66 343.39

MW-3 5/3/2004 <50 <0.50 <0.50 <0.50 <1.0 NA 13 NA NA NA NA 375.05 31.72 343.33

MW-3 8/24/2004 <50 <0.50 <0.50 <0.50 <1.0 NA 10 NA NA NA NA 375.05 32.09 342.96

MW-3 11/15/2004 <50 <0.50 <0.50 <0.50 <1.0 NA 6.6 NA NA NA NA 375.05 31.50 343.55

MW-3 2/2/2005 <50 <0.50 <0.50 <0.50 <1.0 NA 3.1 NA NA NA NA 375.05 31.28 343.77

MW-3 5/5/2005 <50 <0.50 <0.50 <0.50 <1.0 NA 2.3 NA NA NA NA 375.05 31.42 343.63

MW-3 8/5/2005 <50 <0.50 <0.50 <0.50 <1.0 NA 2.4 NA NA NA NA 375.05 31.35 343.70

MW-3 11/22/2005 <50 <0.500 <0.500 <0.500 <0.500 NA 3.84 NA NA NA NA 375.05 31.98 343.07

MW-3 2/7/2006 <50.0 <0.500 <0.500 <0.500 <0.500 NA <0.500 NA NA NA NA 375.05 31.24 343.81

MW-3 5/16/2006 <50 <0.50 <0.50 <0.50 <1.0 NA 4.5 NA NA NA NA 375.05 31.37 343.68

MW-3 8/21/2006 <50.0 <0.500 <0.500 <0.500 <0.500 NA 4.04 NA NA NA NA 375.05 31.95 343.10

MW-3 11/14/2006 <50 <0.50 <0.50 <0.50 <0.50 NA 3.8 <0.50 <0.50 <0.50 <20 375.05 32.24 342.81

MW-3 2/1/2007 <50 <0.50 <0.50 <0.50 <1.0 NA 2.8 NA NA NA NA 375.05 32.17 342.88

MW-3 6/1/2007 <50 j <0.50 <1.0 <1.0 <1.0 NA 3.1 NA NA NA NA 375.05 31.86 343.19

MW-3 8/22/2007 <50 j <0.50 <1.0 <1.0 <1.0 NA 4.6 NA NA NA <10 375.05 32.18 342.87

MW-3 11/26/2007 <50 j <0.50 <1.0 <1.0 <1.0 NA 3.5 <2.0 <2.0 <2.0 <10 375.05 32.69 342.36

MW-3 2/19/2008 <50 j <0.50 1.2 <1.0 <1.0 NA 2.6 NA NA NA <10 375.05 30.94 344.11

MW-3 5/23/2008 <50 <0.50 <1.0 <1.0 <1.0 NA 3.6 NA NA NA <10 375.05 31.45 343.60

MW-3 8/7/2008 <50 <0.50 <1.0 <1.0 <1.0 NA 3.0 NA NA NA <10 375.05 31.40 343.65

MW-3 12/3/2008 <50 <0.50 <1.0 <1.0 <1.0 NA 2.1 NA NA NA <10 375.05 32.12 342.93
MW-3 2/5/2009 <50 <0.50 <1.0 <1.0 <1.0 NA 1.1 NA NA NA <10 375.05 32.74 342.31

MW-4 9/21/2006 NA NA NA NA NA NA NA NA NA NA NA 372.78 31.58 341.20

MW-4 9/28/2006 11,000 <250 <250 <250 <250 NA 13,000 NA NA NA <10,000 372.78 31.57 341.21

MW-4 11/14/2006 30,000 <250 <250 <250 <250 h,i NA 14,000 <250 <250 <250 <10,000 372.78 32.11 340.67

MW-4 2/1/2007 6,300 50 <5.0 19 120 NA 14,000 NA NA NA NA 372.78 33.23 339.55
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TABLE 1
Historical Groundwater Gauging and Analytical Data

Shell-branded Service Station
 4212 First Street
Pleasanton, CA

Well ID Date TPPH B T E X
MTBE 
8020

MTBE 
8260 DIPE ETBE TAME TBA TOC

Depth to 
Water

GW 
Elevation

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (MSL) (ft.) (MSL)

MW-4 6/1/2007 8,200 j 52 <25 26 150 NA 11,000 NA NA NA NA 372.78 31.57 341.21

MW-4 8/22/2007 NA NA NA NA NA NA NA NA NA NA NA 372.78 33.40 339.38

MW-4 11/26/2007 12,000 j 71 <100 <100 <100 NA 20,000 <200 <200 <200 <1,000 372.78 34.74 338.04

MW-4 2/19/2008 13,000 j <100 <200 <200 <200 NA 18,000 NA NA NA 2,900 372.78 29.70 343.08

MW-4 5/23/2008 21,000 <100 <200 <200 <200 NA 16,000 NA NA NA <2,000 372.78 31.67 341.11

MW-4 8/7/2008 27,000 <100 <200 <200 <200 NA 21,000 NA NA NA <2,000 372.78 31.90 340.88

MW-4 12/3/2008 20,000 19 <25 <25 29 NA 21,000 NA NA NA 2,500 372.78 34.32 338.46
MW-4 2/5/2009 15,000 200 <200 <200 <200 NA 13,000 NA NA NA <2,000 372.78 34.58 338.20

TB-1 2/12/2003 Well inaccessible NA NA NA NA NA NA NA NA NA NA NA NA

TB-1 2/28/2003 NA NA NA NA NA NA NA NA NA NA NA NA 12.54 NA
TB-1 5/14/2003 <50 <0.50 <0.50 <0.50 <1.0 NA <5.0 NA NA NA NA NA 12.31 NA

TB-2 2/12/2003 Well inaccessible NA NA NA NA NA NA NA NA NA NA NA NA

TB-2 2/28/2003 NA NA NA NA NA NA NA NA NA NA NA NA 12.56 NA
TB-2 5/14/2003 Insufficient water NA NA NA NA NA NA NA NA NA NA 12.54 NA

TB-3 2/12/2003 Well dry NA NA NA NA NA NA NA NA NA NA NA NA NA

TB-3 2/28/2003 Well dry NA NA NA NA NA NA NA NA NA NA NA NA NA
TB-3 5/14/2003 Well dry NA NA NA NA NA NA NA NA NA NA NA NA NA

TB-4 2/12/2003 Well dry NA NA NA NA NA NA NA NA NA NA NA NA NA

TB-4 2/28/2003 Well dry NA NA NA NA NA NA NA NA NA NA NA NA NA
TB-4 5/14/2003 Well dry NA NA NA NA NA NA NA NA NA NA NA NA NA
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TABLE 1
Historical Groundwater Gauging and Analytical Data

Shell-branded Service Station
 4212 First Street
Pleasanton, CA

Well ID Date TPPH B T E X
MTBE 
8020

MTBE 
8260 DIPE ETBE TAME TBA TOC

Depth to 
Water

GW 
Elevation

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (MSL) (ft.) (MSL)

Abbreviations:

TPPH = Total petroleum hydrocarbons as gasoline by EPA Method 8260B; prior to May 30, 2001, analyzed by EPA Method 8015.

BTEX = Benzene, toluene, ethylbenzene, xylenes by EPA Method 8260B; prior to May 30, 2001, analyzed by EPA Method 8020.

MTBE = Methyl tertiary butyl ether

DIPE = Di-isopropyl ether, analyzed by EPA Method 8260B

ETBE = Ethyl tertiary butyl ether, analyzed by EPA Method 8260B

TAME = Tertiary amyl methyl ether, analyzed by EPA Method 8260B

TBA = Tertiary butyl alcohol, analyzed by EPA Method 8260B

TOC = Top of Casing Elevation

GW = Groundwater

ug/L = Parts per billion

MSL = Mean sea level

ft. = Feet

<n = Below detection limit

NA = Not applicable
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TABLE 1
Historical Groundwater Gauging and Analytical Data

Shell-branded Service Station
 4212 First Street
Pleasanton, CA

Well ID Date TPPH B T E X
MTBE 
8020

MTBE 
8260 DIPE ETBE TAME TBA TOC

Depth to 
Water

GW 
Elevation

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (MSL) (ft.) (MSL)

Notes:

a = Sample was analyzed outside of the EPA recommended holding time.

b = Concentration is an estimate value above the linear quantitation range.

c = The result reported was generated out of time.  The sample was originally run within hold time, but needed to be re-analyzed.

d = Sample contains discrete peak in addition to gasoline.

e = Quantity of unknown hydrocarbon(s) in sample based on gasoline.

f = The concentration reported reflect(s) individual or discrete unidentified peaks not matching a typical fuel pattern.

g = The result for this hydrocarbon is elevated due to the presence of single analyte peak(s) in the quantitation range.

h = Sample was originally analyzed with a positive result, however the reanalysis did not confirm the presence of the analyte.

i = Confirmatory analysis was past holding time.

j = Analyzed by EPA Method 8015B (M).

k = The sample chromatographic pattern for TPH does not match the chromatographic pattern of the specified standard.  Quantitation of the unknown hydrocarbon(s) in the

      sample was based upon the specified standard.

l = Analyte was detected at a concentration below the reporting limit and above the laboratory method detection limit.  Reported value is estimated.

Well MW-1 surveyed on May 4, 1999 by Virgil Chavez Land Surveying of Vallejo, CA.

Site surveyed on March 19, 2000 by Virgil Chavez Land Surveying of Vallejo, CA.

Site surveyed on January 15, 2002 by Virgil Chavez Land Surveying of Vallejo, CA.

3Q06 survey data for wells MW-1B and MW-4 provided by Delta Environmental Consultants, Inc. of San Jose, CA.
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APPENDIX B 
 

HISTORICAL SOIL ANALYTICAL DATA, 
CROSS SECTION, AND BORING LOGS 



Ethyl- Total 
Sample TPH-g Benzene benzene Toluene Xylenes MTBE TBA

Sample Sample Depth Sample mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Location Name (feet) Date EPA 8015 Mod. EPA 8260B EPA 8260B EPA 8260B EPA 8260B EPA 8260B EPA 8260B
B-1 B-1 d 5 5 03/27/07 ND< 0.1 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.02
B-1 B-1 d 9.5 9.5 03/29/07 5.4 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.02
B-1 B-1 d 14.5 14.5 03/29/07 0.13 QP ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.005 0.046 0.068
B-1 B-1 d 19.5 19.5 03/29/07 0.57 QP ND< 0.01 ND< 0.01 ND< 0.01 ND< 0.01 0.6 0.8
B-1 B-1 d 24.5 24.5 03/29/07 0.92 QP ND< 0.05 ND< 0.05 ND< 0.05 ND< 0.05 0.78 0.2
B-1 B-1 d 29.5 29.5 03/29/07 ND< 0.1 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.005 0.059 ND< 0.02
B-1 B-1 d 34.5 34.5 03/29/07 ND< 0.1 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.005 0.12 0.033
B-2 B-2 d 5 5 03/27/07 ND< 0.1 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.02
B-2 B-2 d 9.5 9.5 03/29/07 ND< 0.1 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.02
B-2 B-2 d 14.5 14.5 03/29/07 ND< 0.1 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.02
B-2 B-2 d 19.5 19.5 03/29/07 ND< 0.1 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.005 0.082
B-2 B-2 d 24.5 24.5 03/29/07 ND< 0.1 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.005 0.11 0.03
B-2 B-2 d 29 29 03/29/07 0.25 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.005 0.22 0.14
B-2 B-2 d 34.5 34.5 03/29/07 0.32 QP ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.005 0.45 0.75
B-3 B-3 d 5 5 03/27/07 ND< 0.1 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.02
B-3 B-3 d 9.5 9.5 03/28/07 ND< 0.1 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.02
B-3 B-3 d 14.5 14.5 03/28/07 ND< 0.1 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.005 0.08 ND< 0.02
B-3 B-3 d 19.5 19.5 03/28/07 0.11 QP ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.005 0.14 0.021
B-3 B-3 d 24.5 24.5 03/28/07 0.45 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.005 0.083 ND< 0.02
B-3 B-3 d 29 29 03/28/07 ND< 0.1 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.005 0.016 0.073
B-3 B-3 d 34.5 34.5 03/28/07 710 0.096 2.3 ND< 0.05 16 ND< 0.025 ND< 5
B-4 B-4 d 5 5 03/27/07 ND< 0.1 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.02
B-4 B-4 d 9.5 9.5 03/28/07 ND< 0.1 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.02
B-4 B-4 d 14.5 14.5 03/28/07 ND< 0.1 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.02
B-4 B-4 d 20 20 03/28/07 ND< 0.1 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.005 0.04 ND< 0.02
B-4 B-4 d 24.5 24.5 03/28/07 ND< 0.1 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.005 0.026 ND< 0.02
B-4 B-4 d 29.5 29.5 03/28/07 ND< 0.1 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.005 0.0063 0.071
B-4 B-4 d 35 35 03/28/07 0.54 QP ND< 0.025 ND< 0.025 ND< 0.025 ND< 0.025 0.8 0.63
B-5 B-5 d 5 5 03/27/07 ND< 0.1 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.02
B-5 B-5 d 10.5 10.5 03/28/07 ND< 0.1 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.02
B-5 B-5 d 15.5 15.5 03/28/07 ND< 0.1 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.02
B-5 B-5 d 20.5 20.5 03/28/07 ND< 0.1 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.005 0.0054 ND< 0.02
B-5 B-5 d 25.5 25.5 03/28/07 ND< 0.1 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.02
B-5 B-5 d 30 30 03/28/07 ND< 0.1 ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.005 0.065 0.1
B-5 B-5 d 35 35 03/28/07 ND< 0.5 ND< 0.025 ND< 0.025 ND< 0.025 ND< 0.025 0.3 0.46

Notes: 
mg/kg - milligrams per kilogram
ND - Not detected above laboratory detection limits 
NA - Not analyzed
TPH-g - Total Petroleum Hydrocarbons as gasoline
MTBE - Methyl tert-butyl ether
TBA - Tert-butyl alcohol
Data Qualifiers and Definitions:
QP - Hydrocarbon result partly due to individual peak(s) in quantitation range.

Table 2
Soil Analytical Data

Shell Service Station
4226 1st Street, Pleasanton, California
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Table 2
Summary of Soil Analytical Data

Shell Service Station
4226 First Street, Pleasanton, CA

Sample Date Depth TPH-G Benzene Toluene Ethyl-benzene Xylene MTBE TBA
Designation Sampled (feet) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

MW-1B@65' 8/23/2006 65 <2.5 <0.025 <0.025 <0.025 <0.050 <0.025 <0.250
MW-1B@69.5' 8/23/2006 69.5 <2.5 <0.025 <0.025 <0.025 <0.050 <0.025 <0.250
MW-1B@95' 8/23/2006 95 <2.5 <0.025 <0.025 <0.025 <0.050 <0.025 <0.250
MW-4@35' 8/24/2006 35 51 <0.025 <0.025 <0.025 <0.050 0.17 <0.250
MW-4@36.5' 8/24/2006 36.5 380 <0.025 <0.025 1.2 1.6 0.092 <0.250
MW-4@39.5' 8/24/2006 39.5 6.7 <0.025 <0.025 0.05 0.064 0.038 <0.250
MW-4@44.5' 8/24/2006 44.5 <2.5 <0.025 <0.025 <0.025 <0.050 0.59 <0.250
MW-4@50' 8/24/2006 50 <2.5 <0.025 <0.025 <0.025 <0.050 0.56 <0.250

Notes:
mg/kg = milligrams per kilogram
TPH-G = Total petroleum hydrocarbons as gasoline
MTBE = Methyl tert-butyl ether
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Project No: SJ42-26F-1 Client: Shell Oil Products US Boring No: WO-1

Logged By: Heather Buckingham Location: 4226 First Street, Pleasanton Page 2  of  2

Driller: Gregg Date Drilled: 6/10/2005 Location Map

Drilling Method: Direct Push Hole Diameter: 3"

Sampling Method: GeoProbe Hole Depth: 37 ft  Please see site map
Casing Type: Well Diameter:

Slot Size: Well Depth:

Gravel Pack: Casing Stickup:
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ac
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y
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CL Sandy Lean CLAY with Gravels (Continued)

SC Clayey SAND: orange brown; ~70% poorly graded fine 
wet grained sand; ~30% fines

moist CL Sandy Lean CLAY with Gravels: same as above

0.1

GW Well-graded GRAVEL with Sand: orange brown; 10% 
fines; 30% coarse grained sand; 60% well graded sub-
angular gravels

CL Sandy Lean CLAY with Gravel: same as above

0.1 Well-graded GRAVEL with Silt: orange tan; 10-20% silt;
GW sub-angular gravels up to 0.5 cm in length

Well-graded GRAVEL with Sand: orange brown; ~40%
GW coarse grained sand; 55-60% sub-rounded gravels; trace

fines
GW Well-graded GRAVEL with Clay: orange brown; 20-30%

clay; 80-70% sub-angular gravel up to 0.5 cm in length;
trace coarse grained sand

5.7

Refusal at 37 feet below grade.
Hole remained dry after three hour wait.
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Drilling Date(s): Boring diameter (in.):

Project Number

Drilling Method: Well Depth (ft.):
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Client

Screen slot size:

Casing Material:

Sand Pack:
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Soil/Rock Visual Description
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ASPHALT: 6 inches concrete, 2-3 inches base rock.

SC: Clayey SAND, orange brown, 50-60% fine to medium sand, 30-40%
fines, 10% gravels up to 1.5 inches in diameter.

CL: Lean CLAY with sand, light orangish brown, 20-30% fine sand, 70-
80% fines, low plasticity, dry.

SC: Clayey SAND, orangish brown, 60-70% fine to medium sand, 30-
40% fines, trace gravels, dry.

SC: Clayey SAND with gravel, dark brown to dark gray, 50-60% fine to
coarse sand, 30-40% fines, 10-20% gravels up to 1 inch in diameter,
dry.

SC: Clayey SAND, orangish brown, 65-70% fine to coarse sand, 25-
30% fines, 10% gravels up to 0.5 inches in diameter, dry.

CL: Lean CLAY with sand, orangish brown, 75-80% fines, 15-20% fine
sand, low plasticity, wet.

HSA

Hand Auger/Split Spoon

Andy Persio

4226 1st Street

35

NA

NA

B-1

Pleasanton, California

3/27/07 8

SJ4226F1X

Gregg

NA

13.3

2.4

4.8

33.3

40.6

0.2

0.1

100%

83%

100%

67%

83%

83%

67%

Shell Oil Products US

NA

NA

NA

Bottom of boring = 35 feet bgs.
Note: Sampled to 35 feet bgs.

5.5 - 7 feet bgs: as above, clay increasing, more compact, moist.

   (as above, orangish brown, 50-60% fine to coarse sand, 15-25% fines,
25-30% gravels up to 1 inch in diameter, dry)
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Drilling Date(s): Boring diameter (in.):

Project Number

Drilling Method: Well Depth (ft.):
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)

Client

Screen slot size:

Casing Material:

Sand Pack:
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Soil/Rock Visual Description
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ASPHALT: 6 inches concrete, 1-2 inches base rock.

CL: Sandy lean CLAY, dark brown, 60-70% fines, 30-40% fine to
medium sand.

SC: Clayey SAND, orangish brown, 55-65% fine to medium sand, 35-
45% fines, trace gravels.

CL: Sandy CLAY, orangish brown, 20-30% fine sand, 70-80% fines, low
plasticity, dry.

SC: Clayey SAND, orangish brown, 60-70% fine to coarse sand, 30-
40% fines, trace gravels, dry.

SC: Clayey SAND with gravel, brown to orangish brown, 50-60% fine to
coarse sand, 25-35% fines, 5-25% gravels up to 1 inch in diameter, dry.

HSA

Hand Auger/Split Spoon

Andy Persio

4226 1st Street

35

NA

NA

B-2

Pleasanton, California

3/27/07 6

SJ4226F1X

Gregg

NA

6.4

0.6

0.2

0.3

5.8

0.1

33.2

100%

100%

100%

83%

67%

50%

67%

Shell Oil Products US

NA

NA

NA

Bottom of boring = 35 feet bgs.
Note: Sampled to 35 feet bgs.

5.5 - 7 feet bgs: as above, clay increasing, more compact, dry.

   (as above, 65-75% fine to medium sand, 25-35% fines, very dense, dry)

   (same as above, dry)

   (same as above, dry)
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Drilling Date(s): Boring diameter (in.):

Project Number

Drilling Method: Well Depth (ft.):
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th
 (

ft.
)

Client

Screen slot size:

Casing Material:

Sand Pack:
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Soil/Rock Visual Description
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ASPHALT: 6 inches concrete, 1-2 inches base rock.

SC: Clayey SAND, orangish brown, 55-65% fine to medium sand, 35-
45% fines.

CL: Sandy lean CLAY, orangish brown, 30-40% fine sand, 60-70% fines,
low plasticity, dry.

SC: Clayey SAND, orangish brown, 60-70% fine sand, 30-40% fines,
dry.

SC: Clayey SAND with gravel, dark brown, 50-60% fine to coarse sand,
25-35% fines, 15-25% gravels up to 1 inch in diameter, dry.

HSA

Hand Auger/Split Spoon

Andy Persio

4226 1st Street

35

NA

NA

B-3

Pleasanton, California

3/27-28/07 8

SJ4226F1X

Gregg

NA

12.5

0.4

6.2

2.1

98.1

536

2.7

100%

100%

100%

83%

67%

50%

83%

Shell Oil Products US

NA

NA

NA

Bottom of boring = 35 feet bgs.
Note: Sampled to 35 feet bgs.

   (as above, clay increasing, more compact, dry)

   (as above, 60-70% fine to medium sand, 30-40% fines, trace gravels,
dry)

   (as above, 60-70% fine to coarse sand, 20-30% fines, 10% gravels up to
0.5 inches in diameter, dry)

   (as above, 50-60% fine to medium sand, 30-40% fines, 5-10% gravels
up to 0.5 inches in diameter, dry)
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Drilling Date(s): Boring diameter (in.):

Project Number

Drilling Method: Well Depth (ft.):
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Screen slot size:

Casing Material:

Sand Pack:
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Soil/Rock Visual Description
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ASPHALT: 6 inches concrete, 2 inches base rock.

SC: Clayey SAND with gravel, dark brown, 50-60% fine to medium
sand, 20-30% fines, 10-20% gravels up to 1 inch in diameter, dry.

SC: Clayey SAND, orangish brown, 50-60% fine to medium sand, 40-
50% fines, trace gravels, dry.

SC: Clayey SAND with gravel, orangish brown, 50-60% fine to coarse
sand, 25-35% fines, 15-25% gravels up to 1.5 inches in diameter, dry.

HSA

Hand Auger/Split Spoon

Andy Persio

4226 1st Street

35

NA

NA

B-4

Pleasanton, California

3/27-28/07 6

SJ4226F1X

Gregg

NA

56.3

13.0

5.8

1.2

12.3

18.2

46.5

100%

67%

67%

80%

100%

67%

83%

Shell Oil Products US

NA

NA

NA

Bottom of boring = 35 feet bgs.
Note: Sampled to 35 feet bgs.

   (same as above, dry)

   (as above, 60-70% fine to coarse sand, 30-40% fines, trace gravels, dry)

   (as above, 55-65% fine to coarse sand, 30-40% fines, 5-15% gravels up
to 1 inch in diameter, dry)

   (same as above, dry)
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Drilling Date(s): Boring diameter (in.):

Project Number

Drilling Method: Well Depth (ft.):

D
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th
 (

ft.
)

Client

Screen slot size:

Casing Material:

Sand Pack:
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Soil/Rock Visual Description
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ASPHALT: 6 inches concrete, 2 inches base rock.

SC: Clayey SAND with gravel, brown, 50-60% fine to medium sand, 20-
30% fines, 10-20% gravels up to 1 inch in diameter, dry.

CL: Sandy lean CLAY, dark brown to dark gray, 65-75% fines, 25-35%
fine sand, trace gravels up to 0.5 inches in diameter, low plasticity, dry.

SC: Clayey SAND, orangish brown, 55-65% fine to medium sand, 35-
45% fines, dry.

SC: Clayey SAND with gravel, dark gray, 50-60% fine to coarse sand,
25-35% fines, 10-20% gravels up to 1.5 inches in diameter, dry.

HSA

Hand Auger/Split Spoon

Andy Persio

4226 1st Street

35

NA

NA

B-5

Pleasanton, California

3/27-28/07 6

SJ4226F1X

Gregg

NA

1.7

2.4

0.1

6.1

7.4

7.4

887

100%

100%

100%

100%

100%

67%

100%

Shell Oil Products US

NA

NA

NA

Bottom of boring = 35 feet bgs.
Note: Sampled to 35 feet bgs.

   (as above, orangish brown, 50-60% fine to medium sand, 35-45% fines,
5-10% gravels up to 0.5 inches in diameter, dry)

   (as above, orangish brown, 60-70% fines, 30-40% fine sand, medium
plasticity, dry)

   (as above, orangish brown, 50-60% fine to coarse sand, 35-45% fines,
5-15% gravels up to 1 inch in diameter, moist)
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FIRST QUARTER 2009 GROUNDWATER MAPS 
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