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1131 Harbor Bay Parkway  
Alameda, CA 94502  
  
 
Re: Report Transmittal 
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Sincerely, 
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Stantec Consulting Corporation
290 Conejo Ridge Avenue
Thousand Oaks, CA 91361
Tel: (805) 230-1266
Fax: (805) 230-1277

January 7, 2011
Stantec File No. 211302855

Ms. Barbara Jakub
Alameda County Environmental Health Services
1131 Harbor Bay Parkway, Suite 250
Oakland, CA 94502

Reference: Results of Flow and Transport Modeling and Off-Site Well Verification
Activities
76 Station No. 5760
376 Lewelling Boulevard
San Lorenzo, California

Dear Ms. Jakub:

On behalf of ConocoPhillips Company (ConocoPhillips), Stantec Consulting Corporation (Stantec)
is pleased to inform you of the results of flow and transport modeling performed by Stantec for the
above-referenced site (Figures 1 and 2). Additionally, Stantec attempted to verify the existence of
all previously-identified wells determined as being located within 1,000 feet of the site. Results of
the flow and transport modeling and well verification activities are discussed below.

GROUNDWATER FLOW AND TRANSPORT MODELING

Groundwater flow and transport modeling was conducted to assess the degradation of
contaminants at and near the site. The following is a discussion of the model and model
parameters.

The FLOWPATH II groundwater flow and transport model was used to provide a numerical
simulation of flow and transport of TPHg, ethylbenzene, and total xylenes at the site. The model is
a two-dimensional (x-y plane) finite-difference model that provides calculation of groundwater flow
and contaminant transport incorporating retardation, dispersivity, diffusion coefficient, and first-order
decay in the transport calculations.

The FLOWPATH II model was established as a rectangular area with sides of 660 feet (x-plane)
and 605 feet (y-plane) to incorporate the site and associated site wells. Linear constant head
boundaries were established along each side of the modeled area. These were based on the
estimated hydraulic heads at the corners of the modeled area from September 27, 2010
groundwater elevation data. The groundwater table was modeled using average heads along the
boundaries and average known heads from the groundwater monitoring wells. Generally, the
groundwater flow direction is to the southwest.

Initial TPHg, ethylbenzene, and total xylenes concentrations used in the model were from the
July 6, 2007 groundwater monitoring event. The TPHg concentrations modeled were 36,000 µg/L
(U-1R), 390 µg/L (U-3R) and 79 µg/L (U-6). The ethylbenzene concentrations modeled were
2,200 µg/L (U-1R) and 11 µg/L (U-3R). The total xylenes concentrations modeled were
10,000 µg/L (U-1R) and 16 µg/L (U-3R). The model was calibrated to display the observed
historical degradation trends and predict how the contaminants will continue to naturally attenuate.
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Hydraulic conductivity is a measure of a porous media’s ability to transmit water (Spitz and Moreno,
1996)1. A pumping test was performed at the subject site in 1994 resulting in a hydraulic
conductivity of 23 to 47 feet per day (ft/day); however, upon review of historical monitoring data,
boring logs, and lack of plume migration, a hydraulic conductivity of 2 ft/day would more accurately
represents the site’s saturated zone. The site’s aquifer is approximately 16 feet thick and extends
from a depth of 14 to 30 feet. The hydraulic conductivity value of 2 ft/day was estimated by
reviewing site boring logs and taking the weighted estimated average of typical hydraulic
conductivity values based on soil type in the saturated zone (Spitz and Moreno, 1996)1.

Dispersion refers to the process of plume spreading due to mechanical mixing in the aquifer and
chemical diffusion. Dispersion for this model is measured as longitudinal and traverse. Dispersion
is calculated based on plume length; however, the site plume is only partially delineated by site
monitoring wells. The down-gradient extent was estimated by taking site conditions into account
from the year 2007, resulting in longitudinal and transverse dispersion values of 10 feet and 1 foot,
respectively.

The first-order decay coefficient describes the decay process for dissolved constituents and is
based on chemical-specific half-life values. Based on model calibration to historical data and the
half-life value of 2 years as listed in Spitz and Moreno (1996)1, the first-order decay coefficient used
for TPHg was 1.0x10-3 1/days. Based on model calibration to historical data and the half-life value
of approximately 5 years as listed in Spitz and Moreno (1996)1, the first order decay coefficient
used for ethylbenzene was 6.0x10-4 1/days. Based on model calibration to historical data and the
half-life value as listed in Spitz and Moreno (1996)1, the first-order decay coefficient used for total
xylenes was 1.7x10-3 1/days.

According to Spitz and Moreno (1996)1, diffusion is the net flux of solutes from an area of higher to
lower concentration. It does not depend on any bulk movement of the solution and is driven by the
contaminant’s random ionic and molecular movement via kinetic activity. The diffusion coefficient
used in the model for dissolved constituents was 9.3x10-5 ft2/day.

The retardation factor used in the model was 1.0 to allow the dissolved constituents to migrate at
the same rate as groundwater.

MODEL RESULTS

The model simulated groundwater flow and MTBE transport for 10 years using the beginning date
as July 2007 and ending approximately July 2017. A chart of well U-1R historical analytical data
from 2007 to present indicates a decreasing rate of attenuation (fastest to slowest) of total xylenes,
TPHg, and ethylbenzene.

The model results support the observed natural attenuation trends with the possibility of down-
gradient migration. If migration occurs, the source-area impact observed in well
U-1R may migrate approximately 80 feet down-gradient of the well, and the predicted
concentrations in well U-1R would instead be present at this down-gradient location.

Without plume migration, the model indicates concentrations of TPHg in well U-1R will naturally
attenuate to approximately 900 µg/L in 2017; concentrations of ethylbenzene in well U-1R will
naturally attenuate to approximately 250 µg/L in 2017; and concentrations of total xylenes in well U-
1R will naturally attenuate to non-detect by 2016. Model outputs are included in Attachment 1.

1 Spitz, K., and J. Moreno. 1996. A Practical Guide to Groundwater and Solute Transport Modeling. John Wiley and Sons, Inc. New

York, New York.
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RESULTS OF WELL VERIFICATION ACTIVITIES

In 1992, GeoStrategies Incorporated (GSI) contacted the Alameda County Flood Control and Water

Conservation District to identify water supply wells located within 0.5 mile of the site (see GSI’s Well

Installation Report, dated June 15, 1992). Of the six wells identified, four were determined by

Stantec to be located within 1,000 feet of the site (well numbers 3S2W7F1, 3S2W7F2, 3S2W7J4,

and 3S2W7J5).

In 2006, Delta Consultants (Delta) reviewed DWR well completion logs to identify all wells located

within one mile of the site (see Delta’s Sensitive Receptor Report, dated August 22, 2006). Delta

identified 39 wells within one mile of the site; the six wells identified by GSI in 1992 were not

located during the 2006 review of DWR files. Of the 39 wells identified by Delta as being located

within one mile of the site, Stantec determined that four wells were located within 0.5 mile of the site

(well numbers 3S2W-7G1, 3S2W-7J8, 3S/2W-7G3, and 3S/2W-7G11), and no wells were located

within 1,000 feet of the site.

Copies of GSI and Delta’s well search summaries are included in Attachment 2.

Between October and December 2010, Stantec attempted to determine the status of the four wells

identified as being located within 1,000 feet of the site. On October 27, 2010, Stantec contacted

the Alameda County Flood Control and Water Conservation District; they had no well destruction

records on-file for any of the four above-mentioned wells. On October 28, 2010, Stantec mailed

questionnaires to both the property owners and property tenants for each of the four identified

properties. On December 9, 2010, Stantec staff performed a site visit in an attempt to determine if

wells existed on properties where no response to the October 28, 2010 questionnaire was received,

or where the response indicated that the existence or absence of a well was unknown. Due to

difficulty in locating one property (165 Lewelling Boulevard) during the site visit, on December 15,

2010, Stantec staff placed a call to P&S Enterprises (the property tenant), and was informed that no

water wells exist on-site. As outlined on Table 1, Stantec has determined that wells no longer exist

on three of the four properties. The status of the well reported on one property (15594 Sharon

Street) could not be determined.

Copies of the returned well search questionnaires and field inspection sheets are included in

Attachment 3.

CONCULUSIONS AND RECOMMENDATIONS

The flow and transport model results support the observed natural attenuation trends. The model
results also indicate that while down-gradient migration may be occurring, the extent of down-
gradient migration over a ten-year period will be limited (source-area impact migrating
approximately 80 feet down-gradient of well U-1R). The model indicates concentrations of TPHg in
well U-1R will naturally attenuate to approximately 900 µg/L in 2017; concentrations of
ethylbenzene in well U-1R will naturally attenuate to approximately 250 µg/L in 2017; and
concentrations of total xylenes in well U-1R will naturally attenuate to non-detect by 2016.

Of the six irrigation wells identified in GSI’s 1992 report, four were determined to be located within
1,000 feet of the site. Stantec’s well investigation activities performed between October and
December 2010 indicate that three of the four identified wells are no longer present; while the one
well whose fate could not be determined (S32W7F2 at 15594 Sharon Street) is located





FIGURES







TABLE



Current Address Results of December 9, 2010 Field Inspection

3S2W7F1 200 feet northwest 15559 Usher St. 15590 Hesperian Blvd.

Property Owner Response: No

Well Present

Undeliverable - No Reported

Address (sent to 15559 Usher St.) Not inspected per response from property owner No

3S2W7F2 550 feet northeast 15594 Sharon St. 15594 Sharon St. No Response No Response

Nobody home, a second mailer was left; no response has been

received. Unknown

3S2W7J4 800 feet east-northeast 177 Lewelling Blvd. 177 Lewelling Blvd.

Property Owner Response:

Presence of Well Unknown No Response

No well could be located during property inspection, or during

interview with Store Manager. No

3S2W7Y5 950 feet northeast 165 Lewelling Blvd. 165 Lewelling Blvd. No Response No Response

Property could not be located during site visit. In December 15,

2010 phone call to tennant (P&S Enterprises), was informed that

no water well exists on the property. No

Table 1

Well Status Investigation Summary

76 Service Station No. 5760

376 Lewelling Boulevard

San Lorenzo, California

Response to October 2010

Mailer from Property Owner

Response to October 2010 Mailer

from Tennant

Is a Well Believed to

Currently Exist On-Site

Approximate Distance

From Site

Well

Number

Address Identified

in 1992 Report

5760 Well Status Investigation Summary 12-10 1 of 1



ATTACHMENT 1
GROUNDWATER FLOW TRANSPORT MODEL OUTPUTS

Results of Flow and Transport Modeling and Off-Site Well Verification Activities
76 Station No. 5760

376 Lewelling Boulevard
San Lorenzo, California
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ATTACHMENT 2
HISTORICAL WELL SEARCH SUMMARY TABLES

Results of Flow and Transport Modeling and Off-Site Well Verification Activities
76 Station No. 5760

376 Lewelling Boulevard
San Lorenzo, California







ATTACHMENT 3
COMPLETED WELL SEARCH QUESTIONNAIRES AND FIELD

INSPECTION SHEETS
Results of Flow and Transport Modeling and Off-Site Well Verification Activities

76 Station No. 5760
376 Lewelling Boulevard
San Lorenzo, California




















