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FINAL FEASIBILITY STUDY
AND CORRECTIVE ACTION PLAN
Crown Chevrolet Cadillac Isuzu
7544 Dublin Boulevard and 6707 Golden Gate Drive
Dublin, California

EXECUTIVE SUMMARY

AMEC Environment & Infrastructure, Inc. (AMEC), has prepared this Final Feasibility Study
and Corrective Action Plan (FS/CAP) on behalf of the Betty J. Woolverton Trust and Crown
Chevrolet Cadillac Isuzu (collectively, Crown) for the properties located at 7544 Dublin
Boulevard and 6707 Golden Gate Drive in Dublin, California (the site; Figure 1). The FS/CAP
has been prepared at the request of Alameda County Environmental Health (ACEH). The
purpose of the FS/CAP is to evaluate and compare remedial alternatives for addressing
groundwater, soil, and soil vapor impacts at the site and to describe the implementation of the
selected corrective action.

The primary issues addressed by this FS/CAP are related to the presence of volatile organic
compounds (VOCs), specifically tetrachloroethene (PCE) and trichloroethene (TCE) migrating
onto the site via groundwater and soil vapor from an unknown off-site source, and residual
impacts to soil and groundwater from chlorobenzene and related compounds that remain
beneath Building B at the site.

The objective of the FS/CAP is to meet both corrective action objectives (CAOs) for the site,
media-specific actions for protecting human health and the environment, which include the
following:

1. Mitigate potential vapor intrusion risks to future site occupants.
e Confirm via 1 year of indoor air sampling that concentrations of COCs are
below applicable indoor air screening levels.

e Obtain temporal shallow groundwater and vent riser (equivalent to sub-slab)
data for 5 years.

o Comply with institutional controls (ICs) regarding property use, mitigation
measures, and monitoring.

2. Mitigate potential exposure to future construction and maintenance workers to
VOC-impacted soil vapor and groundwater.
e Comply with a site management plan, which will provide guidance for worker

protection and safety measures to be employed during site construction and
operations and maintenance (O&M) of remediation systems.
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3. Remediate identified residual source material in the vicinity of the former sump and
F.E. Pit.

e Remove residual impacted soil to the extent that COC concentrations in
confirmation samples collected from the sidewalls of the excavation are less
than Environmental Screening Levels (ESLs), published by the California
Regional Water Quality Control Board, San Francisco Bay Region (Regional
Water Board, 2013), for shallow soil in a residential land use scenario, where
groundwater is considered a potential drinking water resource.

e Conduct additional removal of impacted soil that may be encountered during
site demolition and development, as necessary.

Following a technology screening process, four alternatives were selected for evaluation in this
FS/CAP. Each alternative is cumulative; Alternative 2 incorporates the activities proposed in
Alternative 1, Alternative 3 incorporates Alternative 2, and so on. Note that the remedial
alternatives presented below are designed to fit a currently-proposed site redevelopment;
these alternatives may not be applicable in their entirety should the currently-proposed
redevelopment not proceed. The alternatives are identified as follows:

e Alternative 1—Soil excavation/disposal, groundwater sampling, and long-term site
management and institutional controls.

e Alternative 2—Vapor barrier and sub-slab depressurization system (SSD), plus soil
excavation/disposal, groundwater sampling, and long-term site management and
ICs.

o Alternative 3—Permeable reactive barrier (PRB) with zero-valent iron (ZVI), plus
vapor barrier and sub-slab depressurization, soil excavation/disposal, groundwater
sampling, and long-term site management and ICs.

e Alternative 4—In-situ bioremediation, permeable reactive barrier with ZVI, vapor
barrier and sub-slab depressurization, soil excavation/disposal, groundwater
sampling, and long-term site management and ICs.

Based on a comparative analysis, Alternative 3 represents the most effective and
implementable alternative to meet the corrective action objectives presented herein, and is
recommended as the corrective action measure for the site. Implementation of Alternative 3
can be accomplished with minor disruption to the planned site development schedule,
provides passive, long-term protection against on-site migration of impacted groundwater,
represents the third least expensive alternative, and is sustainable as a long-term approach.

Additionally, in order to mitigate the effects of possible changes in site conditions, such as

1) shifts in groundwater flow direction, 2) an increase in plume width along Golden Gate Drive,
3) a change in the distribution of the vapor plume, and/or 4) an increase in the footprint of the

vapor plume, contingent measures could be undertaken supplemental to the remedial actions
proposed in Alternative 3. The proposed contingency actions, based on the possible changes

in site conditions outlined above, would be as follows:
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o Extend the Alternative 3 vapor barrier and SSD under all proposed buildings
(excluding the parking structure) in the north parcel at the site.

o Extend the PRB an additional 50 feet south along Golden Gate Drive.

Although implementation of the proposed contingency actions would ideally only take place if
justified by changes in site conditions, post-development implementation would be impractical
and cost-prohibitive. As such, based on the goals to safeguard human health in the event of
changes in site conditions, and to minimize the potential for future logistical and financial
implementation impacts, the proposed contingencies will be implemented concurrently with the
Alternative 3 remedial actions.

The corrective action plan portion of this FS/CAP includes details regarding the
implementation of Alternative 3, plus the additional contingencies. Following implementation of
Alternative 3, a period of performance monitoring will be necessary to confirm that the
mitigation measures are functioning as designed, and additional sampling will be conducted to
confirm that concentrations of VOCs in groundwater are acceptably stable or decreasing.

Assuming the vapor barrier/SSD and PRB are shown within one year to function as designed,
individual certificates of completion will be requested from ACEH and, following that, No
Further Action (NFA) status will be requested for the site. Certificates of completion will be
requested following completion of each of the items outlined below:

1. Completion of excavation of impacted soil in the vicinity of the former sump and
F.E. Pit.

2. Completion of confirmation sampling and any remediation potentially needed at the
hydraulic lifts, sump(s), and drain lines at the site.

3. Confirmation of effective soil vapor mitigation via the vapor barrier and SSD after
one year of performance monitoring (indoor air and vent riser sampling);
subsequently, the sampling program will be converted to an O&M phase, with only
vent riser sampling, for four additional years.

4. Confirmation of effective treatment of migrating impacted groundwater by the PRB
after one year of performance monitoring (groundwater sampling); subsequently,
the sampling program will be converted to an O&M phase for four additional years.

5. Agreement with ACEH that adequate groundwater sampling has been completed to
establish acceptably stable or decreasing concentration trends.

Upon completion and confirmation of the effectiveness of the corrective actions and
agreement that concentration trends in groundwater are stable or decreasing, the site owner
will request that ACEH grant NFA status for the site.
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FINAL FEASIBILITY STUDY
AND CORRECTIVE ACTION PLAN
Crown Chevrolet Cadillac Isuzu
7544 Dublin Boulevard and 6707 Golden Gate Drive
Dublin, California

1.0 INTRODUCTION

AMEC Environment & Infrastructure, Inc. (AMEC), has prepared this Final Feasibility Study
and Corrective Action Plan (FS/CAP) on behalf of the Betty J. Woolverton Trust and Crown
Chevrolet Cadillac Isuzu (collectively, Crown) for the properties located at 7544 Dublin
Boulevard and 6707 Golden Gate Drive in Dublin, California (the site; Figure 1). The FS/CAP
has been prepared at the request of Alameda County Environmental Health (ACEH). The
purpose of the FS/CAP is to evaluate and compare remedial alternatives for addressing
groundwater, soil, and soil vapor impacts at the site and to describe the implementation of the
selected corrective action.

AMEC submitted a Revised Draft Final Feasibility Study and Corrective Action Plan to ACEH
on March 25, 2013 (AMEC, 2013a). Following that, at the request of ACEH, AMEC submitted
Addendum to Revised Draft Final Feasibility Study and Corrective Action Plan (First
Addendum; AMEC, 2013b) on May 10, 2013. The First Addendum provided information on the
anticipated life span of permeable reactive barriers. Additionally, at the request of ACEH,
AMEC submitted Second Addendum to Revised Draft Final Feasibility Study and Corrective
Action Plan (Second Addendum; AMEC, 2013c) on May 31, 2013. The Second Addendum
summarized proposed changes to the monitoring program and location of the PRB. ACEH
concurred with the proposed corrective action for the site in a letter to Crown dated

August 16, 2013 (ACEH, 2013). The August 16, 2013 letter also included changes to the
groundwater monitoring program, which are incorporated into this FS/CAP. In order to inform
community members and stakeholders about the proposed redevelopment and corrective
actions planned, a Fact Sheet on Environmental Assessment (Fact Sheet; AMEC, 2013d) was
prepared by AMEC and submitted for public comment on August 9, 2013. No comments to the
Fact Sheet were received during the 30 day public comment period; therefore, no public
comments are incorporated into this FS/CAP.

This FS/CAP includes sections covering the following topics:

e A summary of the conceptual site model (CSM).
¢ A screening of corrective action technologies.

e An evaluation of corrective action alternatives that could be used to reduce
potential risk to future site occupants and construction workers.
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e A description of the implementation of the selected corrective action.
o A discussion of the corrective action performance monitoring and operations and
maintenance (O&M) program.
Additionally, as requested by ACEH, this document includes a discussion of other
considerations related to minimizing the possibility of environmental impacts to on-site soil that
could occur during potential future site redevelopment activities.

The activities and time frames presented within this FS/CAP have been adjusted to fit a
currently proposed site redevelopment (e.g., excavation activities discussed herein are
proposed to be coordinated with building demolition). Should site redevelopment not occur as
planned, portions of this FS/CAP may not be applicable.

2.0 BACKGROUND

Background regarding the site, including prior investigations and remediation, is presented in
the following sections.

21 SITE HISTORY

The site was developed in 1968 as Crown Chevrolet, a car dealership with auto body shops,
on land that appears to have been used for agricultural purposes. At that time, the three main
site buildings (Buildings A, B, and C) were constructed. Building A was later expanded.
Building D was reportedly constructed in 1994. Operations as a car dealership and auto body
shop continued from 1968 through the present, although operations have been significantly
reduced in the past several years. No operations are currently being conducted in the northern
portion of the north parcel of the site at this time. The site originally consisted of one
approximately 6.33-acre parcel, but was divided into north (4.97-acre) and south (1.36-acre)
parcels in approximately 2000, when a new street, St. Patrick Way, was constructed. The
facility operations discussed above were conducted on the north parcel; the south parcel was
used for vehicle parking.

A 1,000-gallon gasoline underground storage tank (UST) and a 1,000-gallon waste oil UST
were previously located immediately to the south of Building B. The USTs reportedly were
replaced in the 1980s with a 1,000-gallon gasoline UST and a 1,000-gallon waste oil UST in
approximately the same locations and upgraded in 1998 with spill containment devices.

Removal of these USTs was conducted in November 2012 by ENGEO, Inc. (ENGEO), on
behalf of the site owner and under the regulatory oversight of ACEH (ENGEO, 2012b). The
UST removal activities are discussed further in Section 2.3, below.

Buildings A through D remain; however, only Building C is in use at this time (as an auto body
shop). Several former and existing hydraulic lifts, former sumps, and drain lines are known to
be present in Building B.
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Multiple investigations have been conducted at the site; these investigations have been

2.2 INVESTIGATIONS

performed to address regulatory concerns as well as in support of transactional and potential
redevelopment activities. Previous investigations and ongoing groundwater monitoring
conducted at the site are documented in the following reports:

e March 16, 2009—Basics Environmental, Inc. (Basics), Limited Phase I
Environmental Site Sampling Report (Basics, 2009).

e April 4, 2011—AMEC, Revised Soil and Groundwater Investigation Report
(AMEC, 2011a).

e January 7, 2011—Ninyo & Moore, Limited Phase Il Environmental Site Assessment
(Ninyo & Moore, 2011a).

o September 16, 2011—Ninyo & Moore, Additional Phase Il Environmental Site
Assessment (Ninyo & Moore, 2011b).

o September 27, 2011—AMEC, Soil, Groundwater, and Soil Vapor Investigation
Report (AMEC, 2011b).

e October 19, 2012—AMEC, Soil, Groundwater, and Soil Vapor Investigation Report
(AMEC, 2012b).

e December 20, 2012—ENGEO, Underground Storage Tank Removal Report
(ENGEO, 2012b).

e January 4, 2013—ENGEO, Groundwater Investigation (ENGEO, 2013).

e March 25, 2013—AMEC, First Quarter 2013 Groundwater Monitoring Report
(AMEC, 2013e).

e August 12, 2013—AMEC, Second Quarter 2013 Groundwater Monitoring Report
(AMEC, 2013f).

e February 18, 2014—AMEC, Third and Fourth Quarter 2013 Groundwater
Monitoring Report and Annual Summary (AMEC, 2014).

Locations of samples collected during the previous investigations are shown on Figure 2a,
along with current and historical site features. Selected samples collected during these
investigations have been analyzed for volatile organic compounds (VOCs), total petroleum
hydrocarbons (TPH), metals, polynuclear aromatic hydrocarbons (PAHSs), polychlorinated
biphenyls (PCBs), and glycols. A complete summary of data collected at the site is presented
in AMEC’s October 2012 investigation report. Based on the previous sample results, two
primary environmental impacts related to the presence of VOCs were identified.

First, VOCs, primarily tetrachloroethene (PCE) and trichloroethene (TCE), have been detected
in shallow groundwater and soil vapor throughout the northern portion of the north parcel.
Biodegradation byproducts (e.g., cis-1,2-dichloroethene) are also present in groundwater and
vapor, but at lower concentrations relative to PCE and TCE and below their respective
Environmental Screening Levels (ESLs), published by the California Regional Water Quality
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Control Board, San Francisco Bay Region (Regional Water Board, 2013)." An exception is that
vinyl chloride has been detected in soil vapor at concentrations above its ESL. Based on the
results of the most recent investigation performed by AMEC (AMEC, 2012b), the source of
PCE (and hence its degradation products) in groundwater is off site.

Second, chlorobenzenes and related compounds (e.g., 1,2-dichlorobenzene and
1,4-dichlorobenzene) have been detected in soil, groundwater, and soil vapor at a former
sump and a former front-end alignment pit (F.E. Pit) within Building B.

In addition to these primary impacts, a low concentration (relative to the ESL) of PCE has
been detected in soil vapor in the northeastern corner of the south parcel. No PCE has been
detected above its reporting limit in groundwater in this area and no facility operations, other
than vehicle parking, were conducted in the south parcel. Based on these results, no
mitigation appears necessary for the south parcel at this time.

Following the conclusion by AMEC that the source of PCE (and its degradation products) in
groundwater is off site, ENGEO performed an off-site investigation in October 2012 (ENGEO,
2013). Four grab groundwater samples (CG-3 through CG-6; Figure 2a) were collected in
Golden Gate Drive, upgradient of the site, and analyzed for VOCs and TPH quantified as
gasoline (TPHg). The samples were collected west of the sanitary sewer within the street to
help identify whether the sanitary sewer may have been the source of PCE in groundwater.
PCE and TCE were detected at concentrations similar to those at the western site boundary,
confirming that the PCE source is upgradient of the site, but not providing clarity on whether or
not the sewer line was a/the source of PCE in groundwater (Figure 4). TPHg was also
detected; however, this result is likely a false positive representative of PCE. A complete
summary of all analytical results detected above the laboratory reporting limit, including the
ENGEOQO data, is presented in the First Quarter 2013 Groundwater Monitoring Report (AMEC,
2013e).

2.3 REMEDIATION

Remedial activities were performed in October 2011 at the former sump and F.E. Pit within
Building B. The remediation effort included removing a total of 432 tons of VOC-affected soil,
concrete, and pea gravel from the former sump and pit excavations and approximately

5,600 gallons of VOC-affected water from the sump excavation. It was not possible to
excavate beneath the existing building walls, and some impacted soil remains beneath them,
as documented in AMEC’s Remediation Report (AMEC, 2011d).

' The soil results are compared to the lowest of the values shown in Table A-1, for shallow soil in a

residential land use scenario, where groundwater is a current or potential drinking water resource.
The groundwater results are compared to the lowest of the values shown in Table F-1a, for
groundwater that is a current or potential drinking water resource (for VOCs, these ESLs also
consider the potential for vapor intrusion into buildings). The soil vapor results are compared to Table
E-2, to evaluate potential vapor intrusion concerns.
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Two USTs that were no longer in use were removed from the site in November 2012 by
ENGEO, as indicated in the Underground Storage Tank Removal Report (ENGEO, 2012b).
Prior to removal of the USTs, excavation of overburden soils was conducted, and these soils
were stockpiled on site. The USTs were emptied and cleaned prior to removal and all lateral
and vent pipes associated with the USTs were disconnected and abandoned. Following
removal from the ground, the tanks and the excavations were visually inspected. No holes
were observed in the tanks and no evidence of leaking was observed in the excavations.

2.4 UST REMOVAL

One soil sample was collected from each stockpile of overburden soil (overburden from the
gasoline UST and the waste oil UST was placed in separate stockpiles), one sample was
collected from beneath the former dispenser, and one sample was collected from the base of
each UST excavation using a backhoe. Following sampling, both UST excavations were
backfilled using the stockpiled overburden that had been removed from that excavation,
supplemented by additional fill material obtained from an off-site source (tested to confirm that
metals concentrations were less than their respective residential ESLs or similar to
background concentrations). Each excavation area was resurfaced with a 4-inch-thick layer of
concrete.

Samples were analyzed for TPH, PCBs, semivolatile organic compounds (SVOCs), and/or
selected metals. Metals were detected at background concentrations considered typical for the
Dublin area. TPH quantified as diesel (TPHd) was detected in two samples at low
concentrations relative to ESLs, for shallow soil and residential land use (Regional Water
Board, 2013). None of the analytes were detected at or above ESLs. Based on these results, it
does not appear that there are any significant impacts associated with the USTs. In the August
16, 2013 letter to Crown (ACEH, 2013), ACEH indicated they will be issuing a closure letter
with respect to the UST removal.

2.5 DEVELOPMENT PLANS AND CONSTRUCTION CONSIDERATIONS

Site redevelopment is tentatively planned for the north and south parcels. Specifically, the
north parcel is tentatively planned for development of 314 apartments (a total of approximately
72,000 square feet in multi-unit structures) and 17,000 square feet of retail space at ground
level along Dublin Boulevard (Figure 2b); some of the apartments will be located above the
retail space. An approximately 40,000-square-foot parking garage is planned for the eastern
central portion of the north parcel (discussed further below). The south parcel is tentatively
planned for development as 76 units of affordable veterans' and other affordable housing

(a total of approximately 20,000 square feet of residential space, plus approximately

16,000 square feet of parking). Residential structures will have a maximum of five floors and
parking garages of a maximum of 5% levels. In addition to structures, an at-grade parking lot,
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recreational courtyard, and two landscaped courtyards are proposed for the north parcel. An
additional landscaped courtyard is proposed for the south parcel.

In association with the features discussed above, elevators, a spa, and a pool are proposed.
The spa and pool are currently planned to be approximately 3 feet and 6 feet in depth,
respectively. Elevator pits are planned be approximately 5 feet in depth. Storm drains are
planned to be approximately 5 feet deep and the sewer line approximately 8 feet in maximum
depth (however, these are preliminary estimates and existing pipe depths need to be
confirmed with utility agencies). In addition to excavations for improvements, the Preliminary
Geotechnical Report by ENGEO dated May 8, 2012 (ENGEO, 2012a), reported the presence
of 3 to 5 feet of fill in various locations at the project site. The preliminary recommendations
include removal and re-compaction of the fill.

In the Preliminary Geotechnical Report, preliminary foundation recommendations were given
for three different foundation types: conventional footings, mat foundations, and deep
foundations. Conventional footings were recommended to have a minimum depth of 24 inches
and deep foundations a minimum depth of 40 feet. Mat foundations are typically constructed
within the upper 1 to 2 feet of the ground surface. In the preliminary deep foundation
recommendations, structures may be supported on drilled piers or piles. Drilled piers in areas
with a high groundwater table may require pumping groundwater from within pier hole
excavations or treating groundwater displaced during tremie of concrete. Driven piles such as
H-piles and pipe piles displace soil as they are driven into the ground. As soil is not excavated,
and a drilled hole is not created, groundwater will not be encountered by construction workers
and groundwater handling and disposal likely will not be necessary.

Preliminary design estimates for columns loads for the parking garages were 450 to 500 kips
with 10,000 pounds per lineal foot wall load at the separation walls between the parking
garage and residential structures. Residential structures were estimated to impose a load of
1,500 to 3,000 pounds per linear foot wall loads. Based on the preliminary estimate of the
structure loads, piles are anticipated to be placed in groups and be driven 35 to 60 feet into the
ground. Due to the groundwater concerns, drilled piers are not currently proposed as a
foundation type for the planned structures.

The depth at which groundwater is encountered at the site is described in the Site Conceptual
Model (SCM), presented in Section 3, and summarized below.

1. During the exploration for preliminary geotechnical report, the depth of the static
groundwater was measured in one of the exploration locations at 12 feet below
ground surface (bgs).

2 The south parcel has been recently subdivided from the north parcel and placed into a separate case
with ACEH; for the purposes of this FS/CAP, they are still treated as one.

X:\16000s\160070\4000\2014_05_final FS-CAP\01_Text\Final_FSCAP Text.docx 6



amec”

2. The California Geologic Survey and the Zone 7 Water Agency have mapped the
groundwater level within the project area to be approximately 10 feet below the
ground surface.

3. Previous environmental investigations have encountered groundwater between
9 and 15 feet bgs, which is consistent with the published maps.

4. The shallowest depth to groundwater measured to date at the site was 9.35 feet
bgs (in MW-02).

Additional site and regional groundwater information follows, as it relates to the possibility of
encountering groundwater during the upcoming construction activities. At the former
Montgomery Ward site (a former fuel leak clean-up site located on the north side of Dublin
Boulevard and near the corner of Dublin Boulevard and Golden Gate Drive), the highest
groundwater elevation historically recorded in the site vicinity was observed on April 20, 1995
(Environmental Audit, 1995), including observations wells located along the north and east
property boundaries for the Crown site. The quarterly monitoring report included potentiometric
contours across the Crown site. Using available survey data for the ground surface at the
Crown site and potentiometric contours for April 1995, the minimum depth to water on the
Crown site would have been approximately 8.1 feet bgs in the northeast corner of the site. In
the middle portion of the site (where the current development plans identify a pool) the
April 1995 depth to groundwater would have been greater than 11 feet.?

In summary, groundwater should not be encountered shallower than 8 feet bgs in the
northeastern corner of the site and 11 feet bgs in the middle portion of the site. Excavations
are planned to be 8 feet or shallower (including the pool) and driven piles will be used instead
of drilled piers. Given these factors, it is anticipated that impacted groundwater would not be
encountered during site development activities. Based on this assessment, AMEC does not
believe that impacted groundwater at the site will pose construction challenges during
development activities.

3.0 SITE CONCEPTUAL MODEL FOR REMEDIATION

AMEC’s October 2012 investigation report includes a detailed discussion of the site
conceptual model (SCM). The SCM is provided in Table 1, and various environmental issues
at the site are discussed below in the context of the updated SCM, including the following:

o Site geology and hydrogeology,

It should be noted that, based on comparison of reported ground surface elevations at Montgomery
Ward wells adjacent to the Crown property, AMEC assumes the elevation data presented in the 1995
quarterly monitoring report (Environmental Audit, 1995) are based on the National Geodetic Vertical
Datum of 1929 (NGVD 29). AMEC'’s survey results are based on the North American Vertical Datum
of 1988 (NAVD 88). At this location in Dublin, California, NAVD 88 records an elevation that is 2.7 feet
higher than NGVD 29. This correction has been incorporated into the above described calculation of
depths to groundwater.
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e PCE and TCE in groundwater and soil vapor in the northern portion of the north
parcel, and

e Chlorobenzenes and related constituents in soil and groundwater in the vicinity of
the former sump and pit.

3.1 GEOLOGY AND HYDROGEOLOGY

Subsurface investigation findings for the site indicate that subsurface materials consist
primarily of finer-grained deposits (clays, sandy clays, silts, and sandy silts) with interbedded
sand lenses from ground surface to approximately 20 feet bgs. These units are underlain by
approximately 15 to 20 feet of lean clay (with varying amounts of sand, but with no
documented coarse lenses). Beneath the thick layer of lean clay is an interval of lean clay
interbedded with sand and/or gravel lenses (from approximately 35.5 to 52 feet bgs), followed
by another interval of lean clay to approximately 54 to 58 feet bgs, where an apparently
continuous zone of clayey sand is encountered to the total depth logged at the site

(60.5 feet bgs). A cone penetrometer technology test indicated that even coarser materials
(interbedded with finer-grained materials) are present from approximately 60 to 75 feet bgs.

Groundwater is first encountered at the site between approximately 9 and 15 feet bgs, within
discontinuous sand and/or gravel lenses that are a few inches to several feet thick, and also
within the sandy clays that are present at similar depths. Due to the high clay content of the
soil, saturated soil has not been encountered in some borings. There is likely a complex
alluvial system in which groundwater (and chemical) movement primarily occurs in
channel-like deposits of varying widths and thicknesses. The direction of the lateral hydraulic
gradient (only measured in the northern portion of the north parcel) was to the east in October
2013 (Figure 3). The magnitude of the lateral hydraulic gradient has ranged from 0.0016 to
0.0033 foot per foot with an approximate average magnitude of 0.0025 foot per foot.

Additional detail about regional geology and hydrogeology is provided in Table 1.

3.2 PCE AND TCE IN NORTHERN PORTION OF NORTH PARCEL

PCE, TCE, and some biodegradation byproducts have been detected in groundwater and soll
vapor in the northern portion of the north parcel. The highest concentrations of PCE in shallow
groundwater are at the western property boundary, near the northwest corner of the site
(Figure 4). As discussed above, groundwater flow direction is to the east (Figure 3), indicating
that the source of PCE is off site to the west; however, the specific source of chlorinated VOCs
is not known at this time.

A mass-in-place estimate was performed using data presented in the October 2012
investigation report (AMEC, 2012b). A conservative estimate was developed based on the
highest reported VOC concentrations in groundwater and soil vapor, the estimated horizontal
and vertical extent of VOC impacts, and the estimated physical characteristics of the affected
water-bearing zone and vadose zone. The VOC mass is estimated to be approximately
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3.9 pounds in groundwater and 0.3 pounds in soil vapor. In place mass estimate calculations
are presented in Table 2.

The distributions of PCE and TCE are discussed by media (groundwater, soil vapor, and soil)
in the following sections.

3.21 Groundwater

Groundwater impacts at concentrations greater than ESLs extend across the northern portion
of the north parcel, extending approximately 180 to 230 feet south of the northern property
boundary. The impacted water-bearing zone appears to be from approximately 10 feet bgs to
approximately 20 feet bgs, based on the depth to groundwater and the presence of 15 to

20 feet of lean clay encountered at approximately 20 feet bgs. Deeper groundwater samples,
collected from water-bearing zones at approximately 40 and 60 feet bgs, were non-detect for
all VOCs in September 2012 (with the exception of several acetone detections that are
believed to be false positives due to laboratory contamination). However, TCE,
cis-1,2-dichloroethene, and 2-hexanone (plus acetone) were detected in deeper groundwater,
at concentrations below ESLs, during groundwater monitoring conducted in January 2013
(AMEC, 2013).

PCE concentrations are highest along the western property boundary (up to 210 micrograms
per liter [ug/L]) and just upgradient of the site, while TCE concentrations in groundwater are
highest at the northeast corner of the site (up to 60 ug/L). The area with higher TCE
concentrations was historically impacted by the Montgomery Ward release of TPHg, and it is
likely that the TPHg acted as a source of organic carbon that stimulated the biological
reduction of PCE in that area. As part of this feasibility study, in order to evaluate the potential
for future biological reduction, AMEC collected two groundwater samples in October 2012 from
wells MP-01-1 (near the western property boundary) and MW-02 (near the northeastern
portion of the site), and tested the samples for the Dehalococcoides (Dhc) bacteria. Well
sampling records and a copy of the laboratory analytical report are included in Appendix A.
Dhc is the only known bacteria capable of sequential dechlorination of PCE to the inert
compounds ethene and ethane (Maymo-Gatell et. al., 1997). The water samples also were
analyzed for the electron receptors sulfate and nitrate. Field measurements recorded at the
time of sampling included dissolved oxygen (DO) levels and oxidation reduction potential
(ORP). The results of the analyses (Appendix A), are as follows:

e Dhc was not present in either sample at or above laboratory quantifiable limits.

e DO levels stabilized at approximately 0.25 milligram per liter [mg/L] and ORP was
negative. The results of these analyses indicate potentially favorable conditions for
reductive dechlorination.
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o Nitrate was not detected in the sample from MW-01, but was detected at 10 mg/L in
the sample from MP-01-1. Sulfate was detected in both samples (at 42 mg/L in the
sample from MW-01 and at 71 mg/L in the sample from MP-01-1).

These results are discussed further in Section 6.4.1, below.

3.2.2 Soil Vapor

Soil vapor is impacted by PCE, TCE, and vinyl chloride at concentrations greater than ESLs in
the northern portion of the north parcel, extending approximately 200 to 240 feet south from
the northern property boundary (Figure 5). In the northwest corner of the site, PCE
concentrations generally correlate spatially with the higher concentrations of PCE in
groundwater (Figure 5), but vary somewhat from the spatial distribution of this constituent in
groundwater in the northeast corner of the site. This may indicate that shallow soil vapor
transport is at least partially via on-site subsurface utilities, and not solely from volatilization
from groundwater at the site. Additionally, utility lines within the nearby streets may provide a
conduit for some of the vapors to enter the subsurface at the site. Where nested soil vapor
samples were collected (along the eastern property boundary), concentrations of PCE and
TCE in soil vapor samples collected are higher in the deeper (8 feet bgs) samples than the
shallower (4 feet bgs) samples, confirming that volatilization from groundwater is a contributor
to the VOC concentrations in soil vapor at the site.

The spatial distributions of PCE and TCE in shallow soil vapor (i.e., 1 to 4 feet bgs) are similar
to each other (Figures 4 and 5), with the exception that only minimal TCE is present north and
west of Building A. Within the vicinity of the on-site sewer line and along the eastern property
boundary, TCE is present at elevated concentrations relative to PCE (and some vinyl chloride
is present), suggesting that natural degradation of PCE is occurring in the unsaturated zone.

PCE was also detected in soil vapor along the floor drain lateral to the sewer line within
Building B and in a vapor sample collected from within the former front-end alignment pit in
Building B (this pit has since been removed), indicating that PCE may have been used within
Building B and that minor releases may have contributed, in part, to the PCE detected in soil
vapor beneath Building B. However, PCE is present at non-detectable to very low
concentrations in groundwater in this area, suggesting that vapor transport along site utilities
likely is a primary contributor to PCE in soil vapor beneath Building B.

3.2.3 Soil

PCE and TCE have been detected at low concentrations in soil samples collected north of and
beneath Building A, but it is believed that these detections represent PCE and TCE in the
vapor phase, and/or PCE and TCE present in the saturated zone (depending on the sample
depth) and not a source of PCE or TCE in soil.
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Several groundwater and soil vapor samples have been collected in the south parcel

(Figure 6). Low levels of PCE (i.e., significantly less than the ESL) are present in soil vapor at
approximately 5 feet bgs in the northwest corner of the south parcel. PCE was not detected in
the groundwater sample collected in this area, and PCE is not present in the groundwater
sample or soil vapor samples collected in the eastern portion of the south parcel. No auto
servicing activities are known to have been conducted in this area, which was historically used
as a parking lot. The low concentrations of PCE in soil vapor in the south parcel may be
related to transport via subsurface utilities within Golden Gate Drive and/or Saint Patrick Way.

3.3 VOCS IN SOIL VAPOR IN THE SOUTH PARCEL

34 CHLOROBENZENES AND RELATED CONSTITUENTS WITHIN BUILDING B

Chlorobenzenes and related constituents were released to the subsurface at a former sump
and former F.E. Pit within Building B (Figures 7 through 9). Remediation was conducted at
these areas in 2011; however, as discussed above, in Section 2.3, some impacted soil
remains (AMEC, 2011d).

At the former sump, chlorobenzenes and petroleum-related constituents were present in soil
and shallow groundwater at concentrations greater than ESLs. Most of the mass in soil was
removed by soil excavation, which extended to a depth of approximately 16 feet bgs, in 2011.
VOC concentrations in soil samples collected approximately 3 feet horizontally from the sump
excavation sidewalls were less than ESLs, although some constituents were detected at
concentrations greater than ESLs in confirmation samples from the excavation sidewalls
(Figure 7). Soil samples have not been collected from the base of the excavation
(approximately 16 feet bgs), but, based on the decreasing concentrations with depth

(e.g., chlorobenzene was detected at 90,000 micrograms per kilogram [ug/kg] at 3 feet bgs,
26,000 pg/kg at 6.5 feet bgs, and 6,500 pg/kg at 11.5 feet bgs), it is believed that soil is not
significantly impacted deeper than the bottom depth of the excavation.

At the F.E. Pit, similar constituents were present in soil at concentrations greater than ESLs.
The 2011 excavation removed impacted soil to 12 feet bgs and VOC concentrations were less
than ESLs in a soil sample collected from the bottom of the excavation (however, TPHd was
detected at a concentration slightly greater than the ESL). Similar to the former sump, some
impacted soil remains in place at the sidewalls of the excavation, although VOC
concentrations in soil samples collected approximately 3 feet horizontally from the sump
excavation sidewalls (from angled borings) were less than ESLs (Figure 8).

The presence of VOCs in groundwater at concentrations above ESLs (e.g., benzene,
chlorobenzene, and 1,2-dichlorobenzene) appears to be limited to within approximately 15 feet
of the former sump (Figure 9). VOCs were not detected at concentrations greater than ESLs in
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groundwater samples collected beneath the F.E. Pit. VOCs were not detected in deeper
groundwater samples collected downgradient of the former sump.

Soil vapor sampling was conducted in the vicinity of the former sump and former front-end
alignment pit in Building B prior to remediation. Some concentrations of PCE, benzene, and
1,4-dichlorobenzene in soil vapor were greater than their respective ESLs during pre-
remediation sampling. However, post-remediation soil vapor sampling has not been
conducted.

4.0 CORRECTIVE ACTION OBJECTIVES

As discussed above, the identified constituents of concern (COCs) at the site are PCE, TCE,
and breakdown products (e.g., vinyl chloride in soil vapor) in the northern portion of the north
parcel; and chlorobenzenes and related constituents in the vicinity of the former sump and
F.E. Pit.

Corrective action objectives (CAOs) are media-specific actions for protecting human health
and the environment. The results of the site investigations indicate that there is potential for
chemical exposure to future site occupants via soil, groundwater, and soil vapor that contain
VOCs at concentrations that are higher than applicable risk screening criteria.* Therefore, we
have developed both absolute CAOs and functional CAOs.

Based on the findings of the investigations and the stated rationale, the absolute and
functional CAOs for the protection of human health and the environment are the following
(functional CAOs as bullets beneath each absolute CAO):

1. Mitigate potential vapor intrusion risks to future site occupants.

e Confirm via 1 year of indoor air sampling that concentrations of COCs are
below applicable indoor air screening levels (e.g., ESLs).

e Obtain temporal shallow groundwater and vent riser (equivalent to sub-slab)
data for 5 years (1 year of performance monitoring followed by 4 years of
operations and maintenance [O&M] phase monitoring).

e Comply with institutional controls (ICs) regarding property use, mitigation
measures, and monitoring.

2. Mitigate potential exposure to future construction and maintenance workers to
VOC-impacted soil vapor, and groundwater.
o Comply with a site management plan, which will provide guidance for worker

protection and safety measures to be employed during site construction and
maintenance.

* Note that generic screening levels, which are developed based on default site parameters and
specific exposure scenarios, likely are conservative relative to the planned future use of the site. For
this reason, it may be appropriate to develop site-specific risk-based screening levels in the future to
evaluate long-term monitoring data.
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3. Remediate identified residual source material in the vicinity of the former sump and
F.E. Pit.

e Remove residual impacted soil to the extent that COC concentrations in
confirmation samples collected from the sidewalls of the excavation are less
than ESLs for shallow soil in a residential land use scenario, where
groundwater is considered a potential drinking water resource.

o Conduct additional removal of impacted soil that may be encountered during
site demolition and development, as necessary.

As noted in Section 2.0, the presence of PCE, TCE, and their breakdown products in
groundwater and, as a consequence, in soil vapor at the site, originates from an off-site
source. As such, protection of the environment by way of minimizing the possibility for vertical
migration of VOC-impacted groundwater, or by reducing concentrations of COCs in
groundwater to less than drinking water screening levels (i.e., maximum contaminant levels
[MCLs])), is not an objective of this FS/CAP. Exposure to groundwater based on a drinking
water scenario is considered an incomplete pathway, as potable water at the site is
municipally supplied at this time and will continue to be in the foreseeable future. Instead,
concentrations of VOCs in groundwater will be compared to their respective ESLs for
evaluation of potential vapor intrusion (as presented in Section 6.3, a site-specific screening
level for PCE in groundwater has been calculated at this time for the purpose of evaluating the
effectiveness of a potential corrective action).

Concentrations of PCE, TCE, and their breakdown products in soil vapor following the
implementation of a corrective action will be compared to their respective residential ESLs,
which may be modified to consider site-specific factors (see footnote 4). However, it is
recognized that the presence of these VOCs in soil vapor is a consequence of the on-site
migration of these constituents in groundwater, and to some degree, vapor migration via
existing utilities. As such, the overall effectiveness of a corrective action will be assessed
based on the concentrations of VOCs in indoor air.

5.0 CORRECTIVE ACTION TECHNOLOGY SCREENING

Corrective action technologies were identified based on their ability to effectively achieve the
objectives described above. Technologies were comparatively evaluated and screened on the
basis of applicability to site conditions, effectiveness, implementability, and relative cost. A
brief description of each technology and the results of the screening are presented in Table 3.
The remediation technologies retained for evaluation and consideration in remedial
alternatives include the following:

Soil:

e Excavation for the residual source material in the vicinity of the former sump and
F.E. Pit, and other areas as necessary (e.g., at hydraulic lifts, other sumps, and
drain lines)
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o Permeable reactive barrier for control of PCE plume migration onto the site and
remediation of impacted groundwater

Groundwater:

e In-situ bioremediation for remediation of PCE- and TCE- impacted groundwater

Soil Vapor:
e Vapor barrier for vapor intrusion mitigation

e Sub-slab depressurization for vapor intrusion mitigation

In addition, administrative controls retained include long-term site management and ICs.

6.0 CORRECTIVE ACTION ALTERNATIVES

Following the identification and screening process, as presented in Table 3, the retained
technologies were combined into alternatives to be evaluated relative to one another. Each
alternative is cumulative; Alternative 2 incorporates the activities proposed in Alternative 1,
Alternative 3 incorporates Alternative 2, and so on. Note that the remedial alternatives
presented below are designed to fit a currently-proposed site redevelopment; these
alternatives may not be applicable in their entirety should the currently-proposed
redevelopment not proceed. However, to meet the CAOs, it is likely that some action could be
required for future use of the northern portion of the north parcel, where there are soil vapor
and groundwater impacts. Additionally, it is intended that the south parcel will be subdivided
from the north parcel in the near future. As such the discussion of corrective actions are
focused and intended to apply as stated.

The alternatives are identified as follows:

e Alternative 1—Soil excavation/disposal, groundwater sampling, and long-term site
management and ICs.

¢ Alternative 2—Vapor barrier and sub-slab depressurization, plus soil
excavation/disposal, groundwater sampling, and long-term site management and
ICs.

o Alternative 3—Permeable reactive barrier with zero-valent iron (ZVI), plus vapor
barrier and sub-slab depressurization, soil excavation/disposal, groundwater
sampling, and long-term site management and ICs.

¢ Alternative 4—In-situ bioremediation, permeable reactive barrier with ZVI, vapor
barrier and sub-slab depressurization, soil excavation/disposal, groundwater
sampling, and long-term site management and ICs.

A “no action” alternative is normally included as a baseline for comparison to other
alternatives. However, the no action alternative was not considered an appropriate remedial
option, because the “no action” alternative will not effectively achieve the CAOs.
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6.1 ALTERNATIVE 1—So0IL EXCAVATION/DISPOSAL, GROUNDWATER SAMPLING, AND LONG-
TERM SITE MANAGEMENT AND INSTITUTIONAL CONTROLS
This alternative consists of the removal and off-site disposal of soil impacted by TPH (diesel
and motor oil range) and VOCs (benzene, chlorobenzene, and dichlorobenzene) at the former
sump and F.E. Pit (Figures 7 and 8). As described above, some impacted soil remains in place
following previous remedial activities due to inaccessibility beneath the existing buildings; this
soil will be removed during demolition of Building B. The proposed excavation extents are
presented on Figure 10a. The horizontal excavation extents are estimated based on the
locations of soil samples where VOC and TPH concentrations were less than residential ESLs;
the actual horizontal extents will be based on the results of confirmation sample analyses. The
vertical extent will be the same as that during the prior remedial activities (i.e., 16 feet bgs at
the former sump and 12 feet bgs at the former F.E. Pit). Due to the proposed depth of the
sump excavation, groundwater will most likely be encountered during the remedial activities.
Accumulated groundwater in the proposed sump excavation will be removed to the extent
possible and stored in a temporary holding tank. Based on analytical results for groundwater
that was accumulated, sampled, and discharged during the previous excavation activities at
the sump and F.E. Pit, it is expected that groundwater removed from the excavation(s) will
meet discharge requirements for disposal to the on-site sanitary sewer.

In association with the removal of impacted soil around the former sump and F.E. Pit,
hydraulic lifts, sumps (if present), and drain lines will be removed. Confirmation sampling will
be conducted to verify that soil has not been affected. Proposed soil sampling locations are
presented on Figure 10b. Due to the unknown extent of potential soil impacts associated with
the hydraulic lifts, sumps, and drain lines, this FS/CAP only includes costs for the confirmation
sampling, and not potential remedial activities. Should additional characterization or corrective
actions be necessary, a separate work plan(s) will be prepared and submitted to ACEH for
review and approval.

As noted in Section 3.2.2, the presence of chlorinated VOCs in soil vapor (primarily PCE)
correlates spatially with the higher concentrations of these VOCs in groundwater beneath the
site, although vapor transport appears to be partially via on-site utilities and not entirely from
volatilization from groundwater. To evaluate concentration trends in groundwater, and by
association, possible concentration trends in soil vapor, groundwater sampling will be
conducted in the northern portion of the site. On-site groundwater sampling will occur for a
period of 5 years via the current groundwater monitoring wells and new groundwater
monitoring wells to be installed during property redevelopment. It is anticipated that this
5-year period will be adequate to confirm that groundwater with higher PCE concentrations is
not migrating onto the site, and that the concentrations are stable or decreasing through
natural attenuation processes such as dispersion, dilution, volatilization, and/or
biodegradation. The current on-site groundwater monitoring wells will be decommissioned
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prior to site redevelopment and new replacement wells will be installed to continue monitoring
groundwater conditions at the site. Groundwater sampling and reporting will continue quarterly
for a period of two years and annually for the remaining three years (1 year of performance
monitoring followed by 4 years of O&M phase monitoring). Proposed on-site groundwater
monitoring well locations are shown on Figure 11.

Long-term site management and ICs will be implemented as administrative restrictions on the
use of the property. Site management and ICs are intended to prevent inappropriate activities
and use of the property, with consideration of potential risk from existing soil vapor and
groundwater impacts. For this alternative, a Site Management Plan (SMP) will be developed
that presents guidelines for health and safety, soil management, and groundwater
management if subsurface work is conducted at the site. The site owner will have
responsibility for implementation of the SMP. Additionally, a deed restriction will be placed on
the property to prevent the use of groundwater across the site.

6.2 ALTERNATIVE 2—VAPOR BARRIER AND SUB-SLAB DEPRESSURIZATION, SOIL
EXCAVATION/DISPOSAL, GROUNDWATER SAMPLING, AND LONG-TERM SITE
MANAGEMENT AND INSTITUTIONAL CONTROLS

This alternative consists of Alternative 1 plus the installation of a vapor barrier, sub-slab

depressurization (SSD) system, vapor barriers within on-site utilities, and vent riser, and indoor

air sampling. The vapor barrier and SSD system will be installed in the northern portion of the
north parcel beneath buildings (excluding parking structures) with footprints above
groundwater and/or soil vapor impacts, and will extend at least 100 feet beyond the known
impacts (i.e., PCE and TCE in groundwater and potential impacted soil vapor at the former
sump and F.E. Pit); based on the currently-proposed redevelopment, the vapor barrier and

SSD system extends approximately 190 feet beyond the currently impacted groundwater to

provide continuity beneath the footprint of the structures (Figure 12a). As an additional

mitigation measure, backfill areas for subsurface utilities and elevator installations will be
constructed so as to minimize the possibility of creating preferential pathways for vapor
migration.

It should be noted that, as currently proposed, buildings with residential use at ground level
are not located over the highest-concentration part of the groundwater plume (Figure 12a).
The far northern portion of the site, where concentrations are highest, is planned for
ground-level retail use (where commercial/industrial ESLs would be applicable) with
apartments on the second floor and above, and for hardscape, landscaping, and a parking
structure. Farther south, some of the ground-level apartments are located above groundwater
with concentrations currently in the 5 to 20 ug/L concentration range.

A vapor barrier is not planned for the pool and courtyard area, because the courtyard is not
above the groundwater or soil vapor VOC plumes.
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The California Department of Toxic Substances Control (DTSC) has indicated that vapor
intrusion mitigation is not intended to be a sole remedial alternative for a site contaminated by
volatile chemicals. However, as stated in Section 4.0 of the October 2011 Vapor Intrusion
Mitigation Advisory (VIMA) (DTSC, 2011), where source removal is impracticable, the use of
engineering methods may be the most feasible long-term response action. Additionally, as
stated in Section 2.3.1 of the VIMA document, if a soil vapor plume originates from an off-site
source, incorporating vapor intrusion mitigation into a building may be the only viable option,
especially if the off-site source is regional in nature and remediation of off-site sources is
impractical or not achievable in the near future.

6.2.1 Rationale

Section 2.2 of the VIMA document also states the following:

“Vapor intrusion mitigation is intended to minimize entry of volatile chemicals from the
subsurface into the indoor air of overlying buildings. Vapor intrusion mitigation is not
intended to be a sole remedial alternative for a volatile chemical contaminated site. For
most sites in this risk range, remediation will be required to address the subsurface
source of vapor contamination. However, based on site-specific considerations,
mitigation may become the long-term measure, especially where removal of volatile
chemicals may not be technically feasible (such as where the volatile chemical source
is located off-site).”

Based on the rationale provided by DTSC, the use of vapor mitigation system would be
considered appropriate for the site.

An additional regulatory consideration regarding the appropriateness of a vapor barrier/SSD
system as the long-term mitigation measure at the site is the possibility of whether VOC
concentrations in groundwater, and thereby soil vapor, could increase over time. Based on the
analysis presented below, it appears unlikely that PCE concentrations in groundwater beneath
the site will increase over time. While the vapor barrier/SSD system would be in place to
effectively mitigate an increase in vapor concentrations, should they occur, regulatory
agencies such as ACEH and DTSC have recently indicated an additional preference to cut off
the pathway for impacted groundwater to migrate onto a property (Groundwater Resources
Association of California [GRA], 2012).

As noted in Section 3.2, the source of PCE on the site is not known at this time. There is no
current or known historic nearby source; discharges of water containing PCE (e.g., from dry
cleaners) into the sanitary sewer have been prohibited since 1995 (personal communication
with Ananthan Kanagasundaram of the City of Dublin on November 15, 2012). An evaluation
based on a range of potential hydraulic conductivities and resulting groundwater velocity
suggests the source is likely more than 10 years old (with a range of approximately 5 to

35 years since the plume first reached the site). An estimate of the time required for the
contaminant to travel across the site (approximately 400 feet) can be calculated using the
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known hydraulic gradient at the site (approximate average of 0.003 foot/foot in both
September 2012 and January 2013) and other hydrogeologic and contaminant transport
parameters from literature. Assuming a hydraulic conductivity value of 15 feet per day,
corresponding to a silty sand type of material, and a porosity of 0.2, the Darcy flux is 0.045
foot/day and the linear groundwater velocity is 0.225 foot/day. This corresponds to a travel
time of approximately 5 years due to simple advection. However, plume retardation due to
sorption reduces the velocity significantly. Under the assumption of a simple linear sorption
process, and using typical value for soil bulk density (1.6 gm/cm®) and the adsorption
coefficient (0.76 cm*/gm) (U.S.EPA, 2000), a retardation factor of 7 can be calculated, which
corresponds to an effective plume velocity of 0.032 foot/day and a travel time of approximately
35 years.

Based on assumptions described above, it is unlikely that PCE concentrations in groundwater
would increase over time (except for the unlikely scenario that the source is very distant and
the highest concentrations in groundwater have yet to reach the site). However, because the
source of PCE is not known, it cannot be definitively ascertained that concentrations of PCE in
groundwater migrating onto the site will not increase with time, and, if such increases occur,
concentrations of PCE and other VOCs in soil vapor likely also would increase. However, as
noted above, the vapor barrier/SSD system would be in place to effectively mitigate an
increase in vapor concentrations, should they occur.

6.2.2 Description

The vapor barrier system includes a reinforced concrete slab on the ground floor of each
building, with a geomembrane vapor barrier installed beneath the concrete slab. The
geomembrane vapor barrier will consist of a cold, spray-applied asphaltic emulsion membrane
installed between two protective high-density polyethylene/polypropylene bonded geotextiles
constructed beneath the new reinforced concrete building foundation slabs. The vapor barrier
will prevent impacted soil vapor from entering the building that might otherwise pass through
various pathways, such as expansion joints, utility penetrations, or cracks in the slab. The
spray-applied membrane has a thickness of approximately 60 to 80 dry mil (one dry mil is
approximately 0.001 inch).

In addition to the vapor barrier, a SSD system will be installed beneath the spray-applied
membrane to build negative pressure in the sub-slab zone (i.e., to create a slight vacuum in
the area beneath the building) and extract soil vapors for venting to the atmosphere. The U.S.
Environmental Protection Agency (EPA) has defined a passive SSD system as “a system
designed to achieve lower sub-slab air pressure relative to indoor air pressure by use of a vent
pipe routed through the conditioned space of a building and venting to the outdoor air, thereby
relying solely on the convective flow of air upward in the vent to draw air from beneath the
slab” (U.S. EPA, 2008). The passive SSD will consist of perforated pipe or pre-fabricated
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low-profile (flat), three-dimensional vent cores for sub-slab soil vapor collection laid within the

base rock beneath the building’s foundation. The collection piping will then connect to a series
of risers that direct extracted soil vapor to the outside of the building. The SSD vacuum will be
produced using passive wind turbines mounted on exhaust stacks located above the building

roof line, away from windows and air supply intakes. The resulting sub-slab negative pressure
inhibits soil vapor from flowing into the building, by creating a preferential pathway toward the

outside.

Based on the extent of VOC impacts in soil vapor and groundwater, the vapor barrier and SSD
system will be installed under approximately 50,100 square feet of building area. The
proposed extent of the vapor barrier and SSD system and conceptual designs are presented
on Figures 12a and 12b.

The results of sampling in the south parcel (i.e., south of St. Patrick Way) did not indicate a
significant impact to soil vapor (PCE concentrations in soil vapor were less than ESLs), and
VOCs were not detected in groundwater in this area. A vapor barrier/SSD system is not
proposed for buildings constructed on the south parcel.

6.2.3 Sampling and Operations and Maintenance

Performance monitoring to confirm the effectiveness of the vapor b