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June 30, 2003

l\ils. Eva Chu
Hazardous Materials Specialist
Alameda County Department o{ Environmental Health
1 131 Harbor Bay Parkway
Alameda, Calilornia 94502

RE: Sensitive Receptor Survey and Conduit Study
The Eohannon Development Company Property
575 Paseo Grande, San Lorenzo, California
SECOR Projecl # 05OT.50063.02

Dear Ms. Chu:

SECOR lnternational lncorporaled (SECOR) has prepared this Sensitlve Receptor Survey and
Conduit Study Ior the property located at 575 Paseo Grande, San Lorenzo, California. The scope of
work performed by SECOR and described in this document was requested by you in
correspondence dated April 29, 2003.

This document is organized as tollows: summary of the project background and previous work
performed at the sile; discussion of the known subsurface conditions; presentation and discussion of
the findings ol the receptor survey and conduit studyi and our conclusions and recommendations
regarding future work at the site.

PROJECT BACKGROUND

Over the last 25 years, the sile has been used as an asphalt-paved parking area located in a C1
commercial zone. The site was a gasoline station prior to 1969. Litlle information is known about
the site hislory related to lts use as a gasoline service stalion.

Previous Work: 1995 - 2000

Initial subsurface characterization work performed by others in 1995 identif ied the former
underground storage tank (UST) pit, approximately 110 feet of luel delivery piping, and a grease
sump. Field evadence and one soil sample indicated the potential lor soil contamination along the
piping runs, around the grease sump, and around the inferred location of the former UST.
Characterization of the magnitude and extent of polential soil contamination was not performed
during initial investigation activities.

In June 1995, SECOF perlormed additional activities at the site which included removal of the fuel
delivery piping and grease sump, and characterization soil sampling along pipelines and around the
grease sump and former tank pit areas. Based on data obtained during this investigation, SECOF
subsequently removed the grease sump, performed overexcavation of the former UST pit, and
installed three groundwater monitoring wells (MW-1, N,{W-2, and MW-3). In December 2000,
SECOR installed lour additional groundwater monitoring wells (MW-4 through MW-7) down- and
cross-gradienl ol the site.
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Recent Work: 2000 - Present

SECOR has performed periodic groundwater monitoring of the on-site wells (MW-1 through MW-3)
since lvlay 1996, and the off-site wells (MW-4 through MW-7) since December 2000. Historically,
wells lVlW-2, MW-3, and MW-4 contain elevated concentrations of petroleum hydrocarbons. Wells
further off-site to the west (MW-6 and MW-7) and south (tuw-s) typically do not contain detectabre
levels of petroleum hydrocarbons.

In January 2003, SECOR performed an additional limited subsurface investigation which consisted
of advancing six on-site soil borings for the collection of soil and grab groundwater samples. The
objective of the investigation was to provide data on the extent and magnitude of residual petroleum
hydrocarbons that may remain in the soil, especially below the groundwater table, Based on fleld
observations, soil boring logs, and laboratory analytical results, SECOR concluded that, 1)
subsurface materials consist primarily of flne-grained soils, and can be divided into 'A', 'B', and 'C'
zones based on depth and the occurrence of water-bearing sandy layers within the flne-grained
soils; 2) perched groundwater was encountered within fil l materials at approximately 5 to 8 feet
below ground surface (bgs), and water-bearing zones weTe encountered in silt and sand at depths of
13 to 15 feet bgs, in sand from 16 to 19 feei bgs, and in silty sand at 22.5 feet bgs; and 3) soil
sample analytical results suggest that the majority of chemical impact exists in silty clay from
approximately I to 13.5 feet bgs within and adjacent to the former UST and pump island excavation,
although isolated deeper zones of impact exist to at least 23 feet bgs.

Based on these conclusions, SECOR recommended additional work to further characterize
subsurface conditions in the vicinity of the site. SECOR presented the findings of the investigation
and the recommended additional scope of work in the Llmlted Subsurface lnvestigation Repoft and
Work Plan for Additional Soil and Groundwater ,Assessment dated February '19, 2003. In
correspondence dated April 29, 2003, lvls. Chu ofthe Alameda County Health Gare Services Agency
(ACHCSA) requested that a receptor survey and conduit study be performed at the site prior to
initiating additional subsurface investigation. This document has been prepared on behalf of
Bohannon Development Company in response to this request.

HYDROGEOLOGIC CONDITIONS

Subsurface materials identified during soil boring and monitoring well installation activities conducted
between 1995 and 2000 consist primarlly of fine-grained soils as silty clay and clay with minor
amounts of fine-grained sand. The flrstencountered groundwater is typically found within a zone of
clayey sand, sandy silt or silty clay at a depth of 12 to 14 feet bgs. The average depth to
groundwater measured in wells MW-1 through MW-7 is 5.35 to 6.69 feet bgs, indicating at least
partially confined condiiions.

Subsurface data obtained during the January 2003 characterization further refined SECOR's
understanding of the subsurface geology and hydrogeology. Based on the classification of materials
encountered in soil borings advanced to a maximum depth of 24.5 feet bgs, SECOR divided the
geology beneath the site into three zones, designated 'A', 'B', and 'C' from shallowest to deepest.
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In five of the six 2003 soil boring locations, SECOR encountered a silty clay layer between
approximately 6 and 12 feet bgs, which appears to be continuous across most of the site, Based on
the historic groundwater monitoring data, this clay laye( (where present) appears to act as a semF
conflning layer for the underlying groundwater. The three zones, as described in SECOR'S Februarv
19, 2003 report, are summarized below:

tr The 'A' zone extends from the ground surface to a depth of approximately 16 feet bgs. This
zone includes fil l materials associated with the former excavations. Native materials in rne'A'zone consist of clayey sand, sandy silt and clay, and includes the dominant silty clay
layer found beneath much of the site between 6 and '12 feet bgs. Localized sand zones
were encountered between 6 and I feet bgs in soil boring SB-1, and between 6 and 15 feet
bgs in soil boring SB-2. Sand was reported at depths of approximately 5.5 feet to 10.5 ieet
in the boring log for well MW-3, installed in May 1996. Perched water seasonally occurs in
the'A'zone within coarse-grained fil l materials at depths ranging from S io I feet bgs (soil
borings SB-1, SB-2, and SB-3)_ The primary water-bearing zones were encountered in
sandy silt lenses at depths of 13 to 14 feet bgs (soil borings SB-3, SB-4 and SB-5). The
three on-site and four off-site groundwater monitoring wells are screened in the'A'zone, and
typically collect perched groundwater on top of the 6{012 foot clay and semFconfined
groundwater within the sandy silt below the clay. The exception is MW-3, where the clay
appears to be absent and the well is screened across sand. The potentiometric surface of
the 'A' zone groundwater, as measured in the wells, is consistently at a depth of
approximately 5 to 7 feet bgs;

The 'B' zone extends from approximately '16 to 21 feet bgs, and consists of silty clay and
sandy silt with clay. Water-bearing silty sand was encountered from approximately 15 to
18.5 feet in SB-1, and may be veftically continuous with the'A'zone silty sand in this area.
The unit exists as a thinner lens (<2 feet thick) away from SB-1 an SB-2, and was
encountered at depths ranging from'15.5 to 18 feet bgs in SB-3, S84 and SB$; and

The 'C' zone exists at depths of 21 feet and deeper, and was encountered in soil borings
SB-5 and 58-6 advanced to 24 and 26 feet bgs, respectively. The 'C' zone is characterized
by water-bearing silty sand with clay, and its lower boundary was not defined.

SENSITIVE RECEPTOR SURVEY

SECOR reviewed available records to identify any potential exposure to groundwater within 2,000
feet of the site. The survey included identification of groundwater wells and surface water bodies,
and an evaluation of their potential to act as sensitive receptors for impacted groundwater. These
potential receptors are discussed below.

Groundwater Wells

Prior to records review, SECOR performed a field reconnaissance of the residential block directly
downgradient of the site (the block bounded by Pase Grande, Pase Larga Vista, and Via del Sol) to
determine if any equipment associated with irrigation or domestic wells was visible. None was
noted- SECOR subsequently reviewed drillers' logs at the Department of Water Resources in
Sacramento, California to identify irrigation, domestic, and municipal production wells within 2,000
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feet of the site. No domestic or municipal production wells were identifled in these records, The
study identified three irrigation wells within the specified radius. Based on field reconnaissance,
none of the three wells appear to be used for significant agricultural purposes, but rather are likelv
used for landscape irrigation. These wells are summarized below, and illustrated on Figure 1:

o Well ' l: 17127 Via Flores, San Lorenzo. lrrigation well, installed 1977, 25 feet total deDth,
screened 12 to 25 feet bgs, located in private singlejamily residence approximately 1,600
feet south of the site;

o Well 2: 945 Paseo Grande, San Lorenzo. lrrigation well, installed 1990, 1OO feet toral
depth, screened 50 to 90 feet bgs, located in church approximately 1,900 feet west-
southwest of the site; and

o Well 3: 745 Grant Avenue, San Lorenzo. lrrigation well, installed 1977, 30 feet total depth,
screened 10.5 to 30 feet bgs, located in private single-family residence approximately 1,400
feet northwest of the site.

Surface Water Bodies

San Lorenzo Creek is located approximately 2,000 feet north of the site, on the edge of the study
area. San Lorenzo Creek drains to San Francisco Bay to the west. Groundwater flow from the site
has been historically measured as west to southwest, suggesting groundwater at the site does not
flow toward San Lorenzo Creek. Groundwater likely flows toward San Francisco Bay, which is
approxrmately two miles southwest of the site.

CONDUIT STUDY

SECOR performed a conduit study to determine the existence of subsurface conduits (i.e., utility
trenches) in the vicinity of the site that may act as preferential pathways for the off-site migration of
petroleum hydrocarbon-impacted groundwater and/or soil vapors.

Utilitv Survev

In performing the study, SECOR contracted wrth Cruz Brothers Locators, a subsurface utility locator,
to identi4/ and map all underground utilities in the vicinity of the site. The utilities identifled are
described below, and summarized graphically on Figures 2 and 3

o Electrical power in the vicinity of the site is supplied by overhead power lines;

tr Natural gas lines are located within easements adjacent to the right-of-way, with a lateral
entering the site from Paseo Grande northeast of the former excavations. The deDth of
natural gas lines range from 28-inch to 48-inch bgs;
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water lines are located within the righlof-way, with two laterals entering the site to the
southeast of the former excavations. The depth of water lines range from 41-inch bgs
adjacent to the site to 65-inch bgs downgradient from the site;

A telephone line was traced northeast on paseo Grande from a vault box between paseo
Larga Vista and Via del Sol. The depth of the tetephone line could not be determined, but
based on conversations with Cruz Brothers, communications lines are typically located
within 36 inches of the ground surface;

The inferred primary sanitary sewer system, identified on Figure 3 as the,shallow sanitary
sewer', is located within the right-of-way at depths of 54-inch to 72-inch;

The inferred secondary sanitary sewer system, identifled on Figure 3.as the ,deep sanitarv
sewer', is located within Paseo Grande at a depth of 9.5 feet bgs. A man way was identifieil
near the intersection of Paseo Grande and Paseo Larga Vista, with an additional man way
northeast on Paseo Grande towards Hesperian Boulevard. No additional man ways could be
identified to the southwest on Paseo Grande: and

A storm drain system was identified within the right-of-way in the vjcinity oi the site at depths
ranging from 2o-inch to 31-inch bgs.

DtscusstoN

Sensitive Receptor Suruev

The objective of the receptor survey is to identify any potential sensitive receptors that could De
adversely impacted by the off-site migration of petroleum hydrocarbon-impacted groundwater. The
survey identifled two wells in the downgradient direction and one in the crossgradient direction wjthin
2,000 feet of the site. Groundwater usage rates for these wells were not available in the records
reviewed by sECoR. Depending upon usage, it is possible that groundwater flow coutd be
influenced by extlactjon at one or more of the three wells identified, However, based on tnerr
distance from the site (at least 1,200 feet) and the absence of petroleum hydrocarbons in wells MW-
5, MW€, and MW-7, lt is unlikely that these wells have been or could be impacted by petroleum
hydrocarbons in shallow groundwaier originating from the site. Similarly, considering the distance of
San Lorenzo Creek from the site and the historical groundwater flow direction at the site, it is unlikely
that this surface water body has been or could be impacted petroleum hydrocarbons originating from
the site. As requested by the ACHCSA, a rose diagram illustrating groundwater flow directions
based on measurements taken from Mav 1996 to March 2OO3 is Dresented on Fiqure 4.

Conduit Studv

The obiective of the conduit study is to determine the locations and depths of subsurface conduits
(i.e., util ity trenches) in the vicinity of the site, and to evaluate the potential etfect of these pathways
on the off-site migration of petroleum hydrocarbon-impacted groundwater andlor soilvapors.
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First-encountered groundwater is typically lound at depths ot 13 to 14 teet bgs. Results of previous
investigations and groundwater measurements from the on- and otf-site wells typically indicate the
presence ol a confining layer between 6 and 12 teet bgs. While lhe confining layer may be absent or
very thin in some areas (i.e., SB-2 and MW-3), none of the utilities identified during the conduit study
extend vertically below this contining layer. This suggests that utilities are not serving as preferential
pathways tor f irst-encountered groundwater.

As reported by SECOR (2003), perched groundwater may be encountered in some borings above
the confining layer. During the January 2003 invgstigation, perched groundwater was lound in soil
borings SB-1, SB-2, and SB-3. During installalion o{ onsite and offsite monitoring wells, perched
groundwater was encountered in w6lls MW-3 and MW-7.

The depths of subsurface utilities identilied during the conduit study suggest that perched
groundwater could tlow within coarse-grained backfill materials used for construction of the utrlities.
Downgradient wells MW-5, MW-6, and MW-7 are located along the utility corridors and are screened
across the depths where perched groundwater could be present. Perched groundwater was noted
during drilling ol MW-7, but not MW-5 or MW-6. Petroleum hydrocarbons have typically not been
detected at N4W-5, MW-6, and MW-7, suggesting that utility corridors are not significanl preferenlial
pathways for contaminant migration in perch6d groundwater.

coNcLUsroNs

Based on the f indings of this investigation, SECOR concludes the following:

o The three irrigation wells and one surface water body identified within 2,000 leet lrom the
site have a low potential to be impacted by petroleum hydrocarbons in shallow groundwater
originating from the site. The irrigation wells are a significant distance from the site, and
likely have minimal use. San Lorenzo Creek is located a significant distance from the site in
the cross-gradient direction; and

tr Subsurface utility corridors have the potential to act as preferential pathways lor perched
groundwater flow (i.e., above 8 feet bgs). Downgradient wells MW-s, MW-6 and MW-7
suggest that contaminants are not migrating significantly in shallow groundwater within utility
corridors: and

Should you have any questions or concerns regarding this proposal, please contact the undersigned
at (925) 299-9300.

Sincerely,

SECOR International Incorporated

'r&/ -D*-'--
Neil Doran
Project Geologist
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Mr. Mlke Jepsen, Bohannon Development Company
Mr. Andrew Bassak. Steefel. Levitt & Weiss

Attachments: Figure 1 - Radius Map and Well Locations
Figure 2 - Water, Natural Gas, Telephone and Overhead Electric Utilities Map
Figure 3 - Storm Drain and Sewer Utilities Map
Figure 4 - Groundwater Flow Direction (May 1996 to March 2003)
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