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EXECUTIVE SUMMARY

Geosyntec Consultants, Inc. (Geosyntec), with support from URS Corporation (URS),
prepared this Feasibility Study Report (FS Report) for the former Kast Property (Site) in
Carson, California on behalf of Equilon Enterprises LLC, doing business as Shell Oil
Products US (Shell or SOPUS). This FS Report is being submitted concurrently with
two related and separate documents for the Site: Human Health Risk Assessment
(HHRA) [Geosyntec, 2014] and Remedial Action Plan (RAP) [URS and Geosyntec,
2014].

Shell submitted a Revised Site-Specific Cleanup Goal Report (Revised SSCG Report)
on October 21, 2013 [Geosyntec, 2013b] in response to a RWQCB directive dated
August 21, 2013. In the Revised SSCG Report, Shell conducted a Screening FS which
included a general evaluation of various alternatives for remediation of the Site. In a
letter from RWQCB dated January 23, 2014, RWQCB provided comments and
directives to Shell [LARWQCB, 2014]. The comments directed Shell to prepare a RAP
containing remedial alternatives, and that would be consistent with the following
directive:

“Consistent with State Water Board Resolution 92-49, the RAP shall
evaluate the alternatives with respect to effectiveness, feasibility, and
cost and propose a remedy or remedies that have a substantial likelihood
to achieve compliance, within a reasonable time frame, with the cleanup
goals and objectives.”

This FS Report, submitted concurrently with the RAP, fulfills this requirement with
respect to evaluation of alternatives for remediation of the former Kast Property. This
FS Report also meets the requirements set forth in CAO No. R4-2011-0046 issued to
Shell by RWQCB on March 11, 2011. This FS replaces and updates the Screening FS
included in the Revised SSCG Report, and contains a detailed evaluation of remedial
alternatives as requested by the RWQCB [LARWQCB, 2014]. This FS Report follows
the general form set forth in the Guidance for Conducting Remedial Investigations and
Feasibility Studies Under CERCLA (RI/FS Guidance) [USEPA, 1988].

The FS Report addresses remediation for constituents of concern (COCs) found to be
present at the Site. Based on the results of the HHRA, the primary Site COCs include
the petroleum hydrocarbons TPH-diesel and TPH-motor oil, and VOCs such as benzene
and naphthalene related to petroleum hydrocarbon impacts (Table 2-1).

SB0484\Kast FS Report.docx ES-1 3/7/2014



Geosyntec®

consultants

In the HHRA, remedial action objectives (RAOs), which are specific to a medium (i.e.,
soil, soil vapor, or groundwater), and which contain numerical target risk levels for the
Site COCs, are developed. RAOs also consider identified receptors at the Site and
regulatory requirements. The following RAOs are proposed for the Site based on the
above Site-specific considerations:

e Prevent human exposures to concentrations of COCs in soil, soil vapor, and
indoor air such that total (i.e., cumulative) lifetime incremental carcinogenic
risks are within the NCP risk range of 1x10® to 1x10™* and noncancer hazard
indices are less than 1 or concentrations are below background, whichever is
higher. Potential human exposures include onsite residents and construction
and utility maintenance workers. For onsite residents, the lower end of the
NCP risk range (i.e., 1x10®) and a noncancer hazard index less than 1 have
been used.

e Prevent fire/explosion risks in indoor air and/or enclosed spaces (e.g., utility
vaults) due to the accumulation of methane generated from the anaerobic
biodegradation of petroleum hydrocarbons in soils. Eliminate methane in the
subsurface to the extent technologically and economically feasible.

e Remove or treat LNAPL to the extent technologically and economically
feasible, and where a significant reduction in current and future risk to
groundwater will result.

e Reduce COCs in groundwater to the extent technologically and economically
feasible to achieve, at a minimum, the water quality objectives in the Basin
Plan to protect the designated beneficial uses, including municipal supply.

A further consideration is to maintain residential land use of the Site and avoid
displacing residents from their homes or physically dividing the established Carousel
community.

Following development of RAOs, the FS Report includes identification and screening
of a range of technologies, each of which can address a specific Site issue and
contribute to meeting a RAO. Screening of technologies is followed in the FS Report
by the identification, screening and detailed evaluation of a range of remedial
alternatives for the Site.

Technologies in the FS Report are identified in two categories: (1) technologies that
interrupt the human health exposure pathway; and (2) technologies that remove COC
mass in addition to interrupting the human health exposure pathway. In the first
category, the following technologies are identified:
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Potential sub-slab vapor intrusion mitigation, which may include the
installation of passive barriers, passive venting, or active sub-slab
depressurization;

Capping portions of the Site, which involves the placement of cover over
impacted media; and

Institutional controls, which restrict access to impacted media.

Technologies that remove COC mass in addition to interrupting the human health
exposure pathway include the following:

Excavation

Soil vapor extraction (SVE)

Bioventing

In-situ chemical oxidation (ISCO)

Light non-aqueous phase liquid (LNAPL) source removal
Supplemental remediation of groundwater

Groundwater monitored natural attenuation (MNA)

Three methods that may assist in mass removal, but do not themselves remove
COCs:

— Lifting and cribbing houses to allow excavation beneath houses
—  Temporarily moving houses to allow excavation beneath houses

— Removal of residual concrete reservoir slabs.

After screening (Table 4-1), three technologies are eliminated from further
consideration:  in-situ chemical oxidation, lifting and cribbing houses to allow
excavation beneath houses, and temporarily moving houses to allow excavation beneath

houses.

Groups of technologies are combined into preliminary remedial alternatives to develop
complete cleanup approaches. The following preliminary remedial alternatives are
developed:

Alternative 1 — No Action
Alternative 2 — Entire Site Excavation of Impacted Soils

Alternative 3 — Entire Site Excavation to 10 Feet
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Alternative 4 — Excavation of Site soils from both landscaped areas and
beneath residential hardscape; existing institutional controls; sub-slab vapor
intrusion mitigation; SVE/bioventing; LNAPL removal; groundwater MNA;
and supplemental groundwater remediation. Three separate excavation
alternatives in this category are evaluated in the FS Report:

— Alternative 4B — Excavation to 3 feet bgs

— Alternative 4C — Excavation to 5 feet bgs

— Alternative 4D — Excavation to 10 feet bgs

Alternative 5 — Excavation of Site soils from landscaped areas only; existing
institutional controls; sub-slab vapor intrusion mitigation; SVE/bioventing;
LNAPL removal; groundwater MNA; and supplemental groundwater

remediation. Three separate excavation alternatives in this category are
evaluated:

— Alternative 5B — Excavation to 3 feet bgs
— Alternative 5C — Excavation to 5 feet bgs

— Alternative 5D — Excavation to 10 feet bgs

Alternative 6 — Cap Site

Alternative 7 — Capping the landscaped areas of the Site; existing institutional
controls; sub-slab wvapor intrusion mitigation; SVE/bioventing; LNAPL
removal; groundwater MNA; and supplemental groundwater remediation

The preliminary remedial alternatives are screened to assess those which represent
realistic approaches to Site cleanup (Table 5-3). In this screening step, three
alternatives are eliminated: Alternatives 2, 3, and 6.

Remedial alternatives which are retained after screening (Table 5-4), and the specific
technologies employed as part of those alternatives, then are evaluated against the
following criteria (Table 7-1):

Overall protection of human health and the environment

Compliance with applicable or relevant and appropriate requirements
(ARARS)

Long-term effectiveness and permanence

Reduction of toxicity, mobility, and volume through treatment
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e Short-term effectiveness

e Implementability

e Cost

e Consistency with State Water Resources Control Board Resolution 92-49
e Social considerations

e Sustainability

Two additional criteria, State Acceptance and Community Acceptance, will be
considered following public comment on the FS Report and on the RAP.

After the evaluation of alternatives is complete, the alternatives are compared against
each other. This comparison, summarized below, leads to a recommended remedial
alternative.

Alternative 1 does not provide treatment of the COCs, and therefore does not meet the
requirement of overall protection of human health and the environment nor does it
comply with ARARSs.

Alternative 7 would have a very high social impact. A cap over all Site landscaped areas
would likely decrease the aesthetic appeal of the community. All planting would need to
be done above ground (such as in planters). This would likely have a more long-term
effect on the community than any of the alternatives involving excavation.

The difference among Alternatives 4B, 4C, 4D and among 5B, 5C, 5D is the depth of
excavation, which affects many of the evaluation criteria. Therefore, the comparative
evaluation of these alternatives is a balancing of the benefits of deeper excavation
versus the additional issues involved in deeper excavation. The City of Carson Building
Code Section 8105, which amends the L.A. County Building Code Section 7003.1 is an
existing institutional control that would limit, through permitting processes, contact
with impacted soils beneath a depth of 3 feet. Since Alternatives 4B and 5B both would
excavate impacted soils to a depth of 3 feet, the City of Carson Building Code is an
institutional control which provides a regulatory basis for the protectiveness of
excavation to 3 feet bgs.

Excavation to 5 or 10 feet bgs would require shoring of the excavation, setbacks from
structures, sloped excavation sidewalls, and/or slot trenching in accordance with
geotechnical requirements. These requirements may reduce the area of excavations and
reduce the effectiveness of the alternative. Additionally, deeper excavation to 5 feet bgs
or 10 feet bgs would result in more days when impacted soil would be exposed, and
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therefore a greater potential exposure to the community and workers for a longer period
than excavating to 3 feet bgs. This FS Report further shows that Alternatives 4D and
5D (excavation to 10 feet bgs) would not be implementable, for two key reasons. First,
at properties where it is impractical for the necessary excavation equipment to be
brought into residential back yards without removing the house; as a result, those yards
could not be excavated to 10 feet. Second, the shoring, setbacks, sloped excavation
sidewalls, and/or slot trenching requirements significantly reduce the effectiveness of
excavation to 10 feet, even if it were implementable. Based on these comparisons,
Alternatives 4B and 5B are preferred over the other alternatives with greater depths of
excavation.

Alternative 4B differs from Alternative 5B in the approach to residential hardscape. In
Alternative 4B, residential hardscape is removed and impacted soils are excavated to a
depth of 3 feet prior to backfilling the excavation and replacing the hardscape. In
Alternative 5B, no removal of residential hardscape occurs and no excavation is
conducted beneath residential hardscape. This is a critical distinction, because the City
of Carson does not require that homeowners obtain a permit or notify the City prior to
removing residential hardscape from their property. Because of the lack of a permitting
or notification requirement, Alternative 5B, which does not include excavation of
impacted soils beneath residential hardscape, is not expected to be as protective as
Alternative 4B which includes excavation beneath residential hardscape to 3 feet. For
Alternative 5B to be protective, an additional land use covenant (LUC) or a notification
system would be required to ensure notification to Shell for removal of residential
hardscape or digging beneath residential hardscape. Such a LUC would not be effective
absent homeowner agreement and cooperation.

Alternative 4B meets the threshold criterion of providing overall protection of human
health and the environment and it complies with ARARs. It best balances the
remaining evaluation criteria. Alternative 4B includes the following components:
excavation of Site soils to 3 feet bgs from both landscaped areas and beneath residential
hardscape; existing institutional controls; sub-slab wvapor intrusion mitigation;
SVE/bioventing; LNAPL removal; groundwater MNA; and supplemental groundwater
remediation. Based on the evaluation presented in the FS Report, Alternative 4B is
recommended and will be carried forward into the RAP, where more detail associated
with its implementation is developed.
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1. INTRODUCTION

1.1 Requlatory Basis

Geosyntec Consultants, Inc. (Geosyntec), with support from URS Corporation (URS),
prepared this Feasibility Study Report (FS Report) for the former Kast Property (Site) in
Carson, California on behalf of Equilon Enterprises LLC, doing business as Shell Oil
Products US (Shell or SOPUS).

This FS Report, and companion Human Health Risk Assessment (HHRA) [Geosyntec,
2014] and Remedial Action Plan (RAP) [URS and Geosyntec, 2014], are being
submitted concurrently as separate documents. Preparation of these documents follows
a series of environmental investigations performed by URS and Geosyntec on Shell’s
behalf in response to Section 13267 letters issued to SOPUS by the Los Angeles
Regional Water Quality Control Board (RWQCB or Regional Board) on May 8 and
October 1, 2008 and November 18, 2009, Section 13304 letter dated October 15, 2009,
and Cleanup and Abatement Order (CAO) R4-2011-0046 dated March 11, 2011.

Shell submitted a Revised Site-Specific Cleanup Goal Report (Revised SSCG Report)
on October 21, 2013 [Geosyntec, 2013b] in response to a RWQCB directive in a letter
of August 21, 2013. In the Revised SSCG Report, Shell conducted a Screening FS
which included a general evaluation of various alternatives for remediation of the Site.
In a letter from RWQCB dated January 23, 2014, RWQCB provided comments and
directives to Shell [LARWQCB, 2014a]. The comments directed Shell to prepare a
RAP including:

“Consistent with State Water Board Resolution 92-49, the RAP shall evaluate
the alternatives with respect to effectiveness, feasibility, and cost and propose a
remedy or remedies that have a substantial likelihood to achieve compliance,
within a reasonable time frame, with the cleanup goals and objectives.”

This FS Report, submitted concurrently with the RAP and HHRA, fulfills this
requirement with respect to evaluation of alternatives for remediation of the former Kast
property, and it also meets the requirements set forth in CAO No. R4-2011-0046 issued
to Shell by RWQCB on March 11, 2011. This FS replaces and updates the Screening
FS included in the Revised SSCG Report, and contains a detailed evaluation of remedial
alternatives as requested by RWQCB in their January 23, 2014 directive [LARWQCB,
2014a]. This FS Report is not required by RWQCB to be a CERCLA-compliant FS
Report, but it follows the general form of the Guidance for Conducting Remedial
Investigations and Feasibility Studies Under CERCLA (RI/FS Guidance) [USEPA,
1988].
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RWQCB also directed Shell to use RWQCB-revised SSCGs in preparing the RAP and
HHRA. The HHRA includes proposed modifications to certain of the soil SSCGs
proposed by RWQCB to protect groundwater based on RWQCB’s 1996 Interim Site
Assessment & Cleanup Guidebook [LARWQCB, 1996]. The directed and modified
SSCGs are presented in the HHRA and discussed in Section 3.2 of this FS Report. The
SSCGs shown in these tables support unrestricted residential land use for the Site.

Additionally, RWQCB directed Shell to address recommendations from the UCLA
Expert Panel, which was convened to provide input to RWQCB on Site cleanup. In its
development and structure, this FS Report considers comments from the Expert Panel
cautioning against eliminating remediation options prior to preparation of the RAP
[UCLA Expert Panel, 2013]. The specific example provided by the Expert Panel to
support this comment was that the Revised SSCG Report eliminated bioventing.
Bioventing is now included in the FS Report, and is incorporated into most of the
remedial alternatives. In addition to the inclusion of bioventing, this FS Report
provides a broader assessment of applicable technologies (see Section 5) than was
included in Screening FS included in the Revised SSCG Report.

1.2 Feasibility Study Report Objectives

The objective of this FS Report is to identify and screen remedial technologies capable
of contributing to the Site cleanup, then to identify, screen and evaluate remedial
alternatives capable of achieving the RAOs presented in the HHRA, leading to the
recommendation of a remedial alternative for further development in the RAP.

1.3 Feasibility Study Organization

The remainder of this FS Report is organized as follows:

e Section 2 provides Site background information;

e Section 3 contains a brief summary of the remedial action objectives (RAQs),
target risk levels, and identifies the resultant properties which require
remediation;

e Section 4 presents the identification and screening of technologies that may be
used to remediate the former Kast Property;

e Section 5 assembles the retained technologies into remedial alternatives, then
screens these alternatives;

e Section 6 presents the detailed evaluation of the retained remedial alternatives;
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e Section 7 provides a comparison of remedial alternatives to provide the basis
for selection of a recommended alternative;

e Section 8 summarizes the recommended alternative for further development in
the RAP.
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2. SITE BACKGROUND INFORMATION

2.1 Site History

The former Kast Property is a former petroleum storage facility that was operated by
Shell Company of California and then Shell Oil Company from the mid-1920s to the
mid-1960s. The property was sold to residential real estate developers who redeveloped
it as the Carousel Community residential housing tract in the late 1960s. The Site is
located in the City of Carson in the area inclusive of Marbella Avenue on the west side,
Panama Avenue on the east side, E. 244th Street on the north side, and E. 249th Street
on the south side (Figure 2-1). The Site is bordered by the Los Angeles County
Metropolitan Transportation Authority (MTA) railroad tracks to the north (formerly
owned by the BNSF Railway Company), Lomita Boulevard to the south, residential
properties of the Monterey Pines Community and industrial property of the former
Turco Products Facility to the west, and residential properties to the east (Figure 2-2).

Detailed Site background information, including information on historical Site
operations, onsite structures formerly present, and Site demolition and development by
the developers was provided in the Plume Delineation Report [URS, 2010a] and the Site
Conceptual Model [Geosyntec, 2010], included as Appendix A to the Plume
Delineation Report. The Site was undeveloped until 1923 when Shell Company of
California purchased the 44-acre property from Mary Kast and constructed three oil
storage reservoirs on the Site. Two of the reservoirs (the central and southern
Reservoirs No. 5 and 6) had capacities of 750,000 barrels, and the third (northern
Reservoir No. 7) had a capacity of 2 million barrels. The reservoirs were partially in-
ground and partially aboveground and with earthen berms constructed using soils
excavated from the below-ground portions of the reservoirs. The reservoirs had wire-
mesh reinforced concrete-lined floors and side walls, and were covered with wood
frame roofs supported by wooden posts on concrete pedestals [URS, 2010a]. The outer
berms were 15 to 20 feet above surrounding grade, and the outer walls of the berms are
believed to have been covered with asphalt. The oil storage reservoirs were primarily
used to store crude oil. Historical records cited in the Plume Delineation Report [URS,
2010a] indicate that bunker oil or heavier intermediate refinery streams may also have
been stored in the reservoirs at one time, but the time and quantity of bunker oil storage
is unknown. The reservoirs were not used to store refined finished hydrocarbon
products.

Site use remained as an active oil storage facility until approximately the late 1950s,
when the Site became used on a standby reserve basis. In October of 1965, Shell Oil
Company entered into a Purchase Option Agreement to sell the Site, with the oil storage
reservoirs intact, to Richard Barclay or his nominee. Richard Barclay was a principal in
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Barclay Hollander Curci, Inc., later renamed to Barclay Hollander Corporation (BHC),
and Lomita Development Company (Lomita Development). Lomita Development was
subsequently merged into Barclay Hollander Curci. BHC is now a wholly-owned
subsidiary of Dole Food Company, Inc. (Dole).

In December 1965, Richard Barclay designated Lomita Development as his nominee for
purchase of the Site. The property was evaluated for BHC and Lomita Development by
Pacific Soils Engineering, which performed soil borings and developed engineering
studies and grading plans for the Site. Beginning in 1966, BHC and its contractors
conducted these studies, removed the remaining residual oil and water from the
reservoirs, demolished the reservoirs and graded the Site. Lomita Development’s
request to rezone the Site from industrial to residential was approved by Los Angeles
County in October 1966, and in the same month, title was transferred to Lomita
Development under the Purchase Option Agreement. Construction of homes began in
1967 and was apparently completed in or around the early 1970s. The Site has
remained residential since that time. More detailed information on the Site background
is included in the Plume Delineation Report [URS, 2010a], in Appendix A [Geosyntec,
2010].

2.2 Requlatory Involvement

The Site came under the attention of the Regional Board in 2008 when environmental
investigations for the neighboring former Turco Products Facility, located directly west
of the Site, discovered contamination by petroleum hydrocarbons at sample locations
within the former Kast Property. The Department of Toxic Substances Control (DTSC)
communicated these findings to the Regional Board in March 2008, and in April 2008
the Regional Board sent an inquiry to Shell regarding the status of any environmental
investigations at the Site. This inquiry was followed by the Regional Board’s California
Water Code (CWC) Section 13267 Order to Conduct an Environmental Investigation at
the former Kast Property issued to Shell on May 8, 2008. Shell has conducted a series
of investigations, pilot studies, and other environmental evaluations of the Site in
response to that Order and subsequent 13267 Orders issued on October 1, 2008 and
November 18, 2009, Section 13304 Order dated October 15, 2009, and Cleanup and
Abatement Order (CAO) R4-2011-0046 dated March 11, 2011, as amended.

RWQCB’s letter dated January 23, 2014 required that the RAP and supporting
documents (including this FS) should address the comments by the Expert Panel,
included as an attachment to that letter. This FS Report is being submitted in response
to RWQCB’s recommendation that a separate FS Report be prepared for this project
[LARWQCB, 2014a]. This FS Report follows the general form of the Guidance for
Conducting Remedial Investigations and Feasibility Studies Under CERCLA (RI/FS
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Guidance) [USEPA, 1988]. The alternative recommended in this FS Report is further
developed in the RAP.

2.3 Site Setting, Geology and Hydrogeology

The Site consists of approximately 44 acres occupied by 285 single-family residential
properties and City streets collectively referred to as the Carousel Tract. It is located
within the West Coast Basin of the Los Angeles Coastal Plain, approximately 3 miles
northwest of Long Beach Harbor. The Site is relatively flat, with a gradual slope to the
northwest. The elevation across the Site ranges from approximately 30 to 40 feet above
mean sea level (msl). The Site is not located within a 100- or a 500-year Federal
Emergency Management Agency (FEMA) designated flood zone [URS, 2008].
Historically, the Site area has been an oil production area, and active oil production
wells are still present to the west and northwest of the Site. Due to historical oil
production, the area directly south of the Site across Lomita Boulevard is designated as
within the City of Los Angeles methane mitigation zone.

Geologically, the Basin consists of a very thick sequence of unconsolidated marine and
continental sediments overlying consolidated sedimentary rocks that range in age from
a few thousand years to tens of million years. Based on Site investigations, the upper
10 feet of soil beneath the Site generally is dominantly fine grained and consists of silt
with layers or lenses of silty fine sand. Soils between 10 and 15 feet bgs consist
primarily of silt and silty fine sand. From 15 to 85 feet bgs Site soils consist of fine
sands to silty fine sand. Soils encountered between 85 and approximately 180 feet bgs
consist of silt, silty sand, and fine to medium sand.

Shallowest groundwater encountered beneath the Site occurs within the Bellflower
aquitard, an overall fine-grained unit that locally has sandy intervals. First groundwater
occurs at a depth of approximately 53 feet beneath the Site, with a groundwater flow
direction to the northeast [URS, 2014].

The Gage aquifer occurs beneath the Bellflower aquitard and extends from
approximately 90 to 170 feet bgs. Groundwater flow direction in the Gage aquifer is to
the east-northeast. The Lynwood aquifer, also known as the “400-foot Gravel,” and the
deeper Silverado aquifer are located below the Gage aquifer and may be merged in the
Site vicinity [DWR, 1961]. The Lynwood aquifer is dominated by coarse sand and
gravel in the Site vicinity [Equilon, 2001]. These two aquifers extend from
approximately 200 feet bgs to at least 550 feet bgs in the Site vicinity. The Lynwood
and Silverado aquifers are major sources of groundwater for municipal drinking water
wells in the Los Angeles Basin [Equilon, 2001]. However, neither the Gage aquifer,
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nor the shallow Bellflower aquitard (in which the first regional unconfined groundwater
was encountered at the Site) is a known source for drinking water in the Site area.

The nearest drinking water well, CWS Well 275, is located 435 feet west of the western
Site boundary, upgradient of the Site and downgradient of the Former Fletcher Oil
Refinery (Figure 2-2). CWS Well 275 produces water from the Lynwood and
Silverado aquifers which are below 200 feet bgs in this area. Drinking water is supplied
to the Carousel neighborhood and surrounding communities by California Water
Services Company (Cal-Water), which regularly tests the drinking water to ensure that
it meets state and federal drinking water standards. Information on the quality of water
provided by Cal-Water is available from https://www.calwater.com/docs/ccr/2012/rd-
dom-2012.pdf.

A significant body of additional background information for the Site is contained in the
RAP [URS and Geosyntec, 2014].

2.4 Constituents of Concern

An initial step in the HHRA process is an evaluation of available data to identify media-
specific COCs [Geosyntec, 2014]. Chemicals that were detected in at least one sample
in a given media, were included in the COC selection process. A toxicity-concentration
screen using conservative risk-based screening levels was then used to focus the list of
COCs to those chemicals that have the potential to contribute significantly to potential
risk at the Site [Geosyntec, 2013b]. In addition, the COC screening process for metals
and carcinogenic PAHs (cPAHSs as benzo(a)pyrene equivalents) included a comparison
to background concentrations, with only those compounds exceeding background and
the conservative risk-based screening level being selected as COCs for evaluation in the
HHRA.

The COCs that have been identified for soil, sub-slab soil vapor, and soil vapor that
were carried forward into the HHRA are summarized in Table 2-1.

As discussed in the Revised SSCG Report [Geosyntec, 2013b], some COCs may have
migrated through the vadose zone to groundwater. However, based on groundwater
data collected at and adjacent to the Site, it appears that the extent of the COCs in
groundwater related to the Site is stable and decreasing. Furthermore, COC values in
the downgradient wells near the Site boundary are below or very close to the MCLs and
notification limits (NLs). Based on these facts and the age of the releases of COCs in
the vadose zone (>~45 years), it is unlikely that significant additional groundwater
impacts would result from the remaining soil impacts. However, COCs currently
present in the vadose zone at the Site, which are also present in Site groundwater, may
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theoretically represent a continuing source of potential groundwater contamination. To
address this potential, soil COCs for the leaching to groundwater pathway were selected
based on if the constituent was detected in groundwater above its respective maximum
contaminant level (MCL) or notification level (NL). Table 2-1 also includes the COCS
that were identified for evaluation of potential leaching to groundwater in the HHRA.

Based on the results of the HHRA primary COCs identified for the Site include the
petroleum hydrocarbons, TPH-diesel and TPH-motor oil, and petroleum related VOCs
such as benzene, ethylbenzene and naphthalene. The remedy is designed to address
these primary COCs and the other COCs identified in Table 2-1.
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3. CLEANUP OBJECTIVES AND GOALS

3.1 Remedial Action Objectives

Medium-specific (i.e., soil, soil vapor, and groundwater) RAOs have been developed
for the Site, and numerical target risk levels for the COCs have been developed to
achieve the medium-specific RAOs. These medium-specific RAOs and target risk
levels are included in the evaluation in this FS, including an analysis of economic and
technological feasibility in accordance with State Water Resources Control Board
Resolution 92-49 and other Applicable or Relevant and Appropriate Requirements
(ARARs). RAOs provide the basis to identify the recommended remedial alternative
that is then addressed in the RAP.

Various demarcations of acceptable risk have been established by regulatory agencies.
The National Oil and Hazardous Substances Pollution Contingency Plan [NCP,
40 CFR 300] indicates that lifetime incremental cancer risks posed by a site should not
exceed a range of one in one million (1x10®) to one hundred in one million (1x10)
and that noncarcinogenic chemicals should not be present at levels expected to cause
adverse health effects (i.e., a Hazard Quotient [HQ] greater than 1). In addition, other
relevant guidance [USEPA, 1991] states that sites posing a cumulative cancer risk of
less than 1x10™ and hazard indices less than unity (1) for noncancer endpoints are
generally not considered to pose a significant risk warranting remediation. The
California Hazardous Substances Account Act (HSAA) incorporates the NCP by
reference, and thus also incorporates the acceptable risk range set forth in the NCP. In
California, the Safe Drinking Water and Toxic Enforcement Act of 1986 (Proposition
65) regulates chemical exposures to the general population and is based on an
acceptable risk level of 1x10®°. The California Department of Toxic Substances Control
(DTSC) considers the 1x10°® risk level as the generally accepted point of departure for
risk management decisions for unrestricted land use. Cumulative cancer risks in the
range of 1x10° to 1x10™ may therefore be considered to be acceptable, with cancer
risks less than 1x10°® considered de minimis. The risk range and target hazard index has
been considered in developing RAOs based on human health exposures to soil and soil
vapor. For groundwater and the soil leaching to groundwater pathway, water quality
objectives in the Basin Plan to protect the designated beneficial uses, including
municipal supply, have been considered.

The following RAOs are proposed for the Site based on the above and site-specific
considerations:

e Prevent human exposures to concentrations of COCs in soil, soil vapor, and
indoor air such that total (i.e., cumulative) lifetime incremental carcinogenic
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risks are within the NCP risk range of 1x10® to 1x10™* and noncancer hazard
indices are less than 1 or concentrations are below background, whichever is
higher. Potential human exposures include onsite residents and construction
and utility maintenance workers. For onsite residents, the lower end of the
NCP risk range (i.e., 1x10®) and a noncancer hazard index less than 1 have
been used.

e Prevent fire/explosion risks in indoor air and/or enclosed spaces (e.g., utility
vaults) due to the accumulation of methane generated from the anaerobic
biodegradation of petroleum hydrocarbons in soils. Eliminate methane in the
subsurface to the extent technologically and economically feasible.

e Remove or treat LNAPL to the extent technologically and economically
feasible, and where a significant reduction in current and future risk to
groundwater will result.

e Reduce COCs in groundwater to the extent technologically and economically
feasible to achieve, at a minimum, the water quality objectives in the Basin
Plan to protect the designated beneficial uses, including municipal supply.

A further consideration is to maintain residential land-use of the Site and avoid
displacing residents from their homes or physically divide the established Carousel
community.

3.2 Site-Specific Cleanup Goals

Medium-specific SSCGs for soil, soil vapor, and groundwater have been designed along
with the results of the HHRA to achieve these RAOs. The SSCGs were developed
using the guidance documents and agency policies identified by the Regional Board, as
well as other applicable resources. The SSCGs for each medium are summarized
below.

3.2.1 Soil

SSCGs for soil were calculated considering human health exposure pathways (i.e., risk-
based SSCGs), and the leaching to groundwater pathway. Risk-based SSCGs were
developed using a methodology and approach similar to that used to conduct the
property-specific HHRSEs. Risk-based SSCGs for the residential scenario are based
on: (1) frequent exposure assumptions (350 days per year) for shallow soil (e.g., from 0
to 5 feet bgs), and (2) infrequent exposure assumptions (4 days per year) for soils at
depth that residents are unlikely to contact more than a few times per year (e.g., from 5
to 10 feet bgs). Risk-based SSCGs for the construction and utility maintenance worker
scenario are developed assuming exposures can occur to soil at depths from 0 to 10 feet

SB0484\Kast FS Report.docx 10 3/7/2014



Geosyntec®

consultants

below ground surface (bgs). Soil SSCGs for the leaching to groundwater pathway are
calculated following methods recommended in RWQCB’s “Interim Site Assessment &
Cleanup Guidebook” [LARWQCB, 1996].

e The Soil SSCGs for residential exposures are chemical-specific numerical
values for COCs assuming a target incremental cancer risk of 1x10° and a
hazard quotient of 1. These numerical target risk levels are calculated for both
frequent and infrequent exposure assumptions.

e The Soil SSCGs for construction and utility maintenance worker exposures are
chemical-specific numerical values for COCs assuming a target incremental
cancer risk of 1x107 and a hazard quotient of 1.

e The Soil SSCGs for the leaching to groundwater pathway are chemical-specific
numerical values for COCs based on protection of groundwater to California
Maximum Contaminant Levels (MCLs), Notification Levels (NLs), or risk-
based values for COCs with no published MCL or NL.

As described in the HHRA, the soil SSCGs for the leaching to groundwater pathway are
different than those listed in Table 1 of the January 23, 2014 RWQCB letter directing
Shell to submit this RAP. The soil SSCGs for the leaching to groundwater pathway
follow the methods presented in RWQCB’s “Interim Site Assessment & Cleanup
Guidebook” [LARWQCB, 1996]. Details of these soil SSCG calculations are provided
in the HHRA [Geosyntec, 2014] and the results are presented in Table 3-1.

3.2.2  Soil Vapor

As requested in the January 23, 2014 RWQCB letter soil vapor SSCGs for the
residential exposures have been calculated assuming a vapor intrusion attenuation factor
of 0.002. Odor-based screening levels also have been developed and were considered.
The odor-based screening levels for soil vapor published in the San Francisco Bay
Regional Water Quality Control Board Environmental Screening Level documentation
[SFBRWQCB, 2013] are used. Note that the risk-based SSCGs are lower than the
odor-based screening levels for all COCs. Consequently, remedial planning to address
risk-based SSCGs will also address odor concerns.

The SSCGs for construction and utility maintenance worker exposures are chemical-
specific numerical values for COCs assuming a target incremental cancer risk of 1x107
and a hazard quotient of 1. These numerical SSCGs will be applied to soil vapor from 0
to 10 feet bgs. The soil vapor SSCGs are presented in Table 3-2.

The SSCGs for methane are the same as those presented in the Data Evaluation and
Decision Matrix previously prepared for the Site. These SSCGs are consistent with
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California Environmental Protection Agency Department of Toxic Substances Control
[Cal-EPA DTSC, 2005] guidance for addressing methane detected at school sites.

Methane Level Response

>10%LEL (> 5,000 ppmv or 0.5%) Evaluate engineering controls

Soil vapor pressure > 13.9 in H,O

> 2% - 10%LEL (> 1,000 - 5,000 ppmv) | Perform follow-up sampling and

_ _ evaluate engineering controls
Soil vapor pressure > 2.8 in H,O

3.2.3 Soil Leaching to Groundwater

Because no current or future use of the Shallow Zone and Gage aquifer at or near the
Site is anticipated due to high total dissolved solids and other water quality issues, as
well as the restrictive controls on groundwater production associated with the
adjudication of the West Basin, the following groundwater SSCGs are proposed for the
Site (consistent with the RAOs):

e Remove or treat LNAPL to the extent technologically and economically
feasible, and where a significant reduction in current and future risk to
groundwater will result, and

e Reduce concentrations of COCs in groundwater to the extent technologically
and economically feasible to achieve, at a minimum, the water quality
objectives in the Basin Plan to protect the designated beneficial uses, including
municipal supply.

The SSCGs are shown in Table 3-1 (soil) and Table 3-2 (soil vapor).

3.24 Cumulative Risk and Potential Leaching to Groundwater Analysis using
SSCGs

To evaluate potential human health risk or potential for leaching to groundwater, the
SSCGs presented above were used. These values were used to calculate cumulative
incremental lifetime cancer risk (ILCR) and noncancer Hazard Indices estimates for
each property and the streets for the exposure pathways and media presented above.
For potential leaching to groundwater, the SSCGs were compared to the property-
specific and streets soil data as well.
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The results of the cumulative human health risk and noncancer evaluation as well as the
evaluation of potential leaching to groundwater were combined to form an overall risk
characterization of each property. Properties that did not meet the RAOs were
identified for further evaluation in the FS and RAP.

3.3 Properties Requiring Remediation

The results of the HHRA are presented on Figures 3-1, 3-2 and 3-3. Figure 3-1 shows
soils impacted above RAOs at depths of <5 feet bgs; Figure 3-2 shows soils impacted
above RAOs at depths of >5 to <10 feet bgs; and Figure 3-3 shows properties which
will receive vapor intrusion mitigation.

Table 3-3 presents the property addresses that exceeded the lower bound of the risk
management range for ILCR and a noncancer hazard index of 1 for soil and sub-slab
soil vapor, respectively. In addition, soil leaching to groundwater and metals present
above background are considered. These properties along with impacts in the Streets
are identified as not meeting the RAOs established for the Site and are considered
further in remedial planning.

The number of properties requiring remediation are as follows:

Medium Depth Number of Properties
with Exceedances
Soil <5 ft bgs 183
Soil <5 ft bgs and >5 to <10 ft bgs combined 214
Soil Vapor Sub-slab 27
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4. IDENTIFICATION AND SCREENING OF REMEDIAL
TECHNOLOGIES

4.1 Introduction

Remedial technologies that may be used to meet remedial action objectives (RAOSs)
presented in Section 3 of this FS Report are identified and screened in this section.
Technologies in remedial actions mitigate exposure either through elimination of
exposure pathways or through removal of COC mass in one or more of the affected
media (i.e., soil, soil vapor, or groundwater). In Section 4.2, a range of remedial
technologies is identified that have potential applicability to the Site. In Section 4.3,
these technologies are screened using three criteria: effectiveness, implementability, and
cost. Section 4.4 provides a list of retained remedial technologies that are assembled
into preliminary remedial alternatives in Section 5.

4.2 Identification of Remedial Technologies

4.2.1 Technologies that Interrupt the Human Health Exposure Pathway
The following technologies interrupt the human health exposure pathway:
e Sub-slab vapor intrusion mitigation, which may include the installation of
passive barriers, passive venting, or active sub-slab depressurization;

e Capping portions of the Site, which involves the placement of cover over the
impacted media;

e Removal of all Site features; and

e Institutional controls, which restrict access to impacted media.

Each of these technologies is discussed in the following subsections.
4.2.1.1 Sub-slab Vapor Intrusion Mitigation

Sub-slab vapor intrusion mitigation can take several forms. Passive barriers are
materials or structures installed below a building to physically block the entry of vapors.
Passive barriers ideally cause soil vapor that would otherwise enter an overlying
building under diffusion or pressure gradients to migrate laterally beyond the building
footprint.

Passive venting involves placing a venting layer below a building foundation to allow
soil vapor to move laterally beyond the building footprint under natural diffusion
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gradients (resulting from the buildup of soil vapor below the building) or pressure
(thermal or wind-created) gradients.

Sub-slab depressurization (SSD) is widely considered the most practical sub-slab vapor
intrusion mitigation strategy for most existing and new structures, including those with
basement slabs or slab-on-grade foundations [DTSC, 2011]. SSD systems function by
creating a pressure differential across the slab that favors movement of indoor air
downward into the subsurface. Vapor extraction points are placed beneath the slab and
vapors are extracted. This is accomplished by pulling soil vapors from beneath the slab
and venting them to the atmosphere at a height above the outdoor breathing zone and
away from windows and air supply intakes.

The use of sub-slab vapor intrusion mitigation technologies can be effective at
interrupting the human health exposure pathway to subsurface vapor sources. As noted
above, analysis of the vapor intrusion pathway presented in the Revised SSCG Report
indicated that vapor intrusion is not a significant pathway at the Site, and that observed
concentrations in indoor air are likely due to background sources. However, this
technology may be considered as a protective measure based on the analysis in the
HHRA.

4.2.1.2 Capping Portions of the Site

Capping involves placing a protective barrier, consisting of a cover, or “cap”, over
impacted material such as impacted soil. Caps do not destroy or remove contaminants.
Instead, they isolate COCs and keep them in place to avoid their spread and to prevent
human and ecological receptors from contacting them. Various types of caps may be
employed depending on Site-specific variables. Types of Site caps may include clean
soil, synthetic fibers, clay, asphalt, concrete, marker beds or layers, and chemical or
other types of sprays that can solidify a Site surface. Additionally, existing covers (e.g.,
clean soils, concrete foundations and floor slabs of houses, sidewalks, street pavement,
etc.) may provide a protective barrier to minimize the potential for exposure to impacted
soil below.

4.2.1.3 Removal of All Site Features

The removal of all Site features would include the removal of all houses, landscape,
hardscape, roads, and utilities though various demolition and excavation methods.
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4.2.1.4 Institutional Controls

Institutional controls consist of administrative steps that may be used, in conjunction
with other technologies or as a stand-alone approach, to minimize the potential for
exposure and/or protect the integrity of a response action. Institutional controls are
commonly utilized at sites to achieve cleanup objectives, and can take many forms
[USEPA, 2012b]. At the former Kast Property, institutional controls may include
reliance on existing LA County and City of Carson code provisions and permitting
processes so that current and future residents are made aware of residual impacts and
are restricted from exposure to residual impacts. Other land use covenants (LUC) also
may be appropriate for the Site. Under certain remedial scenarios, a new LUC would
be required to prohibit residential hardscape removal, but it would not be effective
absent homeowner agreement and cooperation.

In their January 23, 2014 letter, RWQCB states that excavation to a depth requiring a
grading permit under L.A. County Building Code *is supportive of unrestricted
residential use because institutional controls are already in place...” [LARWQCB,
2014a]. RWQCB notes that in the Carousel Tract, the L.A. County Building Code is
administered by the City of Carson. RWQCB states as follows: “Because the City of
Carson must be notified and approve excavations below five feet, the City could readily
inform residents and workers of other appropriate precautions necessary for excavations
below five feet through existing administrative processes.” The L.A. County Building
Code, therefore, acts as an applicable or relevant and appropriate requirement (ARAR)
for excavations deeper than five feet at the Site.

While the statements above refer to the County requirement of Grading Permits for
excavations 5 feet or deeper, the City of Carson has amended the L.A. County Building
Code Section 7003.1 to require a Grading Permit for excavations 3 feet or deeper. City
of Carson Building Code Section 8105 (amending the L.A. County Building Code)
states that:

“A Grading Permit shall not be required for:

“1. An excavation which (a) is less than three (3) feet in depth below natural
grade, or (b) does not create a cut slope greater than three (3) feet in height
and steeper than one and one-half (1-1/2) horizontal to one (1) vertical.

“2. A fill not intended to support structures and which does not obstruct a
drainage course if such fill is placed on natural grade that has a slope not
steeper than three (3) horizontal to one (1) vertical and (a) is less than one (1)
foot in depth at its deepest point, measured vertically upward from natural
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grade to the surface of the fill, or (b) does not exceed twenty (20) cubic yards
on any one (1) lot.”

Adopting RWQCB’s logic regarding notifications for excavations deeper than five feet,
it is logical to conclude that because the City must be notified and approve excavations
deeper than 3 feet, the City could readily inform residents and workers of other
appropriate precautions necessary for excavations below 3 feet through existing
administrative processes, and also notify Shell that monitoring and disposal may be
required.

Because an institutional control is already in place in the City of Carson requiring
grading permits in order to excavate at depths below 3 feet, these requirements would
not interfere with a homeowner’s unrestricted use and enjoyment of his or her property.

Although the existing institutional controls are fully protective, Shell and other
responsible parties have experience with an enhancement to an institutional controls
program that Shell would be willing to discuss with RWQCB. An example of such an
enhancement is in use at the Del Amo Soil and NAPL OU site.!

1 At the Del Amo Soil and NAPL OU site, the site remedy includes multiple layers of institutional
controls (ICs) used in conjunction to protect site workers and the public from potential exposure to site
contaminants. One of the layers of the ICs is called the “Permit Review IC”, which is currently active as a
pilot program. For this Permit Review IC, the responsible parties (including Shell), USEPA, and DTSC
worked together with the City of Los Angeles to place “flags” in the Los Angeles Department of
Planning’s Zoning Information and Map Access System (ZIMAS) database for the parcels that make up
the Del Amo site. Flags alert City staff and applicants of special conditions or restrictions that apply to a
specific parcel. These flags provide information and instructions to City employees and permit applicants
who propose development in identified locations that require grading/excavation or building permits. The
flag informs the user that the parcel’s location requires contact with EPA’s project team for an
environmental review. As building permit applications are reviewed by the City of Los Angeles Building
and Safety Department, applicants are be referred to EPA’s Environmental Review Team (ERT) to
review construction plans and determine whether contaminated soil or groundwater would be
encountered. The ERT is currently composed of EPA, DTSC, along with the responsible parties.

With this IC pilot program, the responsible parties serve as the point of contact for permit applicants. The
responsible parties conduct an initial review by obtaining information from the applicant regarding the
nature of the proposed construction project, proposed land use, and locations and depths of excavations.
If the proposed project involves applicable soil penetration, EPA issues a letter to the applicant that
outlines specifies actions to be taken prior to or during the construction process that are necessary to
protect human health and the environment, or that states that the project can proceed without further
evaluation.
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4.2.2 Technologies that Remove COC Mass and Interrupt the Human Health
Exposure Pathway

Technologies that remove COC mass in addition to interrupting the human health
exposure pathway can operate through physical removal processes, such as excavation,
as well as through chemical or biological processes. The following technologies have
been evaluated for their capacity to remove COC mass from the Site, or to assist with
implementation of another technology in removing COC mass from the Site.
e Excavation
— Lifting and cribbing houses (assists in removing mass)
—  Temporarily moving houses (assists in removing mass)
— Removal of residual concrete slabs (assists in removing mass)
e Soil vapor extraction (SVE)
e Bioventing
¢ In-situ chemical oxidation (ISCO)
e LNAPL/source removal
e Monitored natural attenuation (MNA)

e Supplemental groundwater remediation

Each of these technologies is discussed in the following subsections.
4.2.2.1 Excavation

Excavation involves digging up impacted soils and other buried debris for above-
ground treatment or for onsite or offsite disposal. Impacted soil may be excavated
using standard construction equipment such as backhoes, excavator trackhoes, and hand
tools. The equipment chosen depends on the areal extent and depth of excavation, and
whether access is limited by the presence of buildings or other structures that cannot
feasibly be moved. Removing impacted materials reduces COC mass at the Site and
interrupts the human health exposure pathway. After excavation, clean backfill
materials are emplaced and the impacted areas are restored.

A number of technologies closely related to excavation are discussed below.
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4.2.2.1.1 Lifting and Cribbing Houses

Houses can be detached from their foundations and floor slabs so they can be lifted and
cribbed to allow implementation of other technologies (e.g., excavation, installation of a
passive barrier and/or passive venting system) beneath the footprint of the house.
Cribbing to temporarily support the lifted structure would take place outside of the
house footprint to allow excavation below. Lifting of houses would include cutting and
capping utilities; demolition of drywall, cabinets, toilets, and tub/showers from ground
level to 4 feet high; demolition of fireplaces; installation of beams that attach to each
wall; unbolting walls from the building foundation; and lifting the house. The structure
would then be supported on cribbing to 4 feet high to allow excavation of impacted soil;
backfill with clean soil; form and pour new foundation; place the house back down on
new foundation and attach; remove cribbing materials; restore interior walls, cabinets,
toilets, tub/showers; replace fireplace; and reconnect utilities.

4.2.2.1.2 Temporarily Moving Houses

Houses could be temporarily moved to implement other technologies (e.g., excavation,
installation of a passive barrier and/or passive venting system). This involves similar
challenges to lifting and cribbing a house, except that instead of cribbing the house, the
house is loaded onto a trailer and moved off the lot.

Utilization of this technology would require identification of a vacant lot nearby and
procuring it for temporary house storage. Houses may need to be sectioned into pieces
small enough to be moved on City streets. Security would need to be obtained to
protect the house until it could be replaced on a new foundation and restored.

4.2.2.1.3 Removal of Residual Concrete Slabs

Residual concrete reservoir slabs and side walls from the former oil storage reservoirs
are present beneath portions of the Site. These could be removed, along with impacted
soils, when encountered during excavation.

4.2.2.2 Soil Vapor Extraction (SVE)

SVE systems extract impacted vapors from below ground for treatment above ground.
The vapors are removed from the unsaturated zone by applying a vacuum to soils to
volatilize VOCs and volatile hydrocarbons and remove impacted vapor. SVE involves
drilling one or more extraction wells into the impacted soil to a depth above the water
table, which must typically be deeper than about 3 feet below the ground surface
[USEPA, 2012a]. Attached to the wells is equipment (e.g., a blower or vacuum pump)
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that creates a vacuum. The vacuum pulls air and vapors through the soil and into the
well, then to an above-ground treatment system prior to discharge to the atmosphere.

4.2.2.3 Bioventing

Bioventing is an in-situ remediation technology that enhances the ability of existing
microorganisms in soil to biodegrade organic constituents adsorbed on soils in the
unsaturated zone. Bioventing enhances the activity of indigenous bacteria and
stimulates the natural in-situ biodegradation of contaminants in soil by supplying
oxygen into the subsurface. During bioventing, oxygen may be supplied through direct
air injection into impacted soil through wells, by drawing air into soils by vapor
extraction, or the process may proceed without added oxygen.

Bioventing primarily assists in the degradation of adsorbed fuel residuals, but also
assists in the degradation of VOCs as vapors move slowly through biologically active
soil. Bioventing can be used to treat all aerobically biodegradable constituents;
however, it has proven to be particularly effective by comparison with SVE in
remediating releases of petroleum products including gasoline, diesel fuel, kerosene,
and jet fuel. Lighter products such as gasoline tend to volatilize readily and can be
removed more rapidly using SVE. Heavier products such as lubricating oils generally
take longer to biodegrade.

4.2.2.4 In-Situ Chemical Oxidation (ISCO)

ISCO involves the introduction of a chemical oxidant into the subsurface for the
purpose of transforming groundwater or soil contaminants into less harmful chemical
species. ISCO can be used to reduce contaminant mass and concentrations in soil and
groundwater, reduce contaminant mass flux, and to reduce anticipated cleanup times
required for MNA and other remedial options. ISCO is typically performed by drilling
injection wells and directly injecting chemical oxidants into the affected soil or
groundwater.

4.2.2.5 Light Non-Aqueous Phase Liquid (LNAPL) Removal

LNAPL removal in localized areas, such as through pumping at or beneath the surface
of groundwater in monitoring wells, would likely reduce source mass/concentration
gradients and shorten the time over which COC concentrations would return to
background or MCL levels.
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4.2.2.6 Monitored Natural Attenuation (MNA)

MNA relies on naturally-occurring processes to decrease concentrations of chemical
constituents in groundwater. Natural processes include a variety of physical, chemical,
or biological processes which, under favorable conditions, act without human
intervention to reduce the mass, toxicity, mobility, volume, or concentration of
constituents in groundwater. Monitoring is performed to assess the decrease in
concentrations of COCs through time. Implementation of MNA is generally conducted
once sources have been reduced or eliminated. With respect to Site groundwater, MNA
would apply both to onsite and to offsite sources.

4.2.2.7 Supplemental Groundwater Remediation

There are several technologies that may be used to treat groundwater contaminants.
Many of them involve pumping groundwater to the surface to treat, which increases the
potential for exposure to identified receptors and requires either discharge or reinjection
of treated water. To limit exposure and management of treated water, the most likely
groundwater treatment remedy for these targeted source areas will involve in-situ
treatment. Should supplemental groundwater treatment be warranted (i.e.,
concentrations of Site-related COCs are not stable or declining), a pilot test of the most
appropriate in-situ technology using injection of chemical oxidants into the localized
areas would be conducted and the supplemental groundwater treatment implemented.

4.3 Screening of Remedial Technologies

In this section, potential remedial technologies are screened on the basis of
effectiveness, implementability, and cost. Table 4-1 shows identified remedial
technologies, screening criteria, and screening results.

4.3.1 Sub-Slab Vapor Intrusion Mitigation

Based on a multiple-lines-of-evidence evaluation, there does not appear to be a
measurable contribution of COCs from sub-slab vapor to indoor air. Nevertheless, sub-
slab vapor intrusion mitigation at a limited number of properties where sub-slab soil
vapor concentrations exceed soil vapor RAOs is technologically implementable,
effective as a protective measure, and cost-effective. It has been retained for inclusion
in remedial alternatives.

4.3.2 Capping Portions of the Site

As a technology, capping can be quite effective at interrupting the human health
exposure pathway. It would not reduce the mass of COCs present in Site soils, but
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capping would reduce infiltration and potential migration of COCs to groundwater.
Capping is technologically implementable, effective, and cost-effective. Capping has
been retained for inclusion in remedial alternatives.

4.3.3 Removal of All Site Features

The removal of all Site features to facilitate the use of other remedial technologies (e.g.,
excavation or capping) would be effective. This alternative would be very difficult to
implement. Every resident within the Site would have to agree to relocate and all 285
houses would be razed. If some homeowners declined to move, the presence of some
residents would make it untenable to remove all of the surrounding houses, streets and
utilities. Permits for this remedial alternative would be difficult to obtain. COC-
impacted and non-impacted soil, as well as other construction debris from the razed
structures (including asbestos), would be hauled to or from the Site by truck or by a
newly-constructed rail spur. It is very unlikely that this alternative would be selected
due to the need for complete participation from the all homeowners and residents, the
anticipated public reactions from residential and commercial areas proximate to the
Site, environmental effects, traffic impacts and permitting difficulties. The removal of
all Site features, however, has been retained for consideration in remedial alternatives to
assess feasibility associated with a potential change in end land use.

4.3.4 Institutional Controls

Institutional controls already are in place for excavations 3 feet or deeper at the Site.
The City of Carson Building Code Section 8105, which amends the L.A. County
Building Code Section 7003.1, is an existing institutional control that would limit,
through permitting processes, contact with impacted soils beneath a depth of 3 feet.
This existing institutional control support the planned 3-foot soil excavation remedy.
Because of this code provision, the City must be notified and approve excavations
deeper than 3 feet. The City could readily inform residents and workers of other
appropriate precautions necessary for excavations below 3 feet through existing
administrative processes, and also notify Shell that monitoring and disposal may be
required.

Shell would coordinate with the City of Carson to establish a process through existing
building and grading permit reviews, General Plan overlay or footnote, area plan, or
similar process, to ensure that if a property owner were to conduct activities involving
excavations greater than 3 feet deep (such as building renovation, installation of a pool
or deeper landscape alterations), Shell would be notified so that the company could
arrange for sampling and proper handling of impacted soils.
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Because an institutional control is already in place in the City of Carson requiring
grading permits in order to excavate at depths below 3 feet, these requirements would
not interfere with a homeowner’s unrestricted property use and enjoyment. Depending
on the selected remedy, LUCs (e.qg., restrictive covenants, easements), may also may be
appropriate to fully implement remedial alternatives for the Site. Under certain
remedial scenarios, a new LUC would be required to prohibit residential hardscape
removal, but it would not be effective absent homeowner agreement and cooperation.

Additionally, Shell’s contractors are, and would continue to be, set up within the
Underground Service Alert (USA) one-call system to receive notification of planned
excavation work in the Carousel Tract. Upon notification of planned excavations, the
Shell or their contractors would coordinate with the entity that contacted USA (whether
the homeowner or their representative, a homeowner’s contractor, or utility company
such as Cal-Water, Southern California Gas Company, or AT&T) to provide monitoring
and management and handling of residual soils during excavation activities.

If excavation of soil is necessary for residential or utility service provider construction
activities, it is likely that impacted soil would not suitable for reuse. If requested by the
property owner or utility service provider, Shell would arrange for the removal,
transportation, and offsite disposal of impacted soil by a qualified waste contractor. If
potentially impacted soil is observed during urgent or emergency construction activities
(e.g., a gas line repair), and an authorized representative is not onsite, Shell should be
notified as early as possible to allow the material to be profiled and properly disposed.
If Site soils are being excavated on an urgent basis, the property owner or contractor
should ensure that potentially impacted soil is segregated and stockpiled to allow for
proper soil profiling and management.

After receiving notification that potentially impacted soil could be encountered during
the course of construction activities, Shell would arrange for a contractor to collect
samples of the soil (either in-situ or from a segregated stockpile) for profiling purposes
if an updated waste profile is needed.

To the extent possible, impacted soil would be direct-loaded into approved waste
containers for transport to the appropriate recycling or disposal facility. With advance
notice, Shell would provide suitable containers based on the nature of the excavation
work being conducted. In the event that it is necessary to temporarily stockpile soil
onsite before loading, soils should be placed upon plastic sheeting and covered with
plastic until they could be loaded into approved waste containers to be provided by the
responsible party.
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Excavated impacted soil would be transported offsite to appropriately licensed
recycling/disposal facilities by a state-licensed waste hauler for appropriate recycling or
disposal. To the extent possible, soils would be pre-profiled, and approval would be
obtained from the recycling/disposal facilities before excavation activities begin.
Documentation pertaining to waste disposal profiles and waste disposal acceptance
would be in place prior to offsite shipments of waste.

Institutional controls are technologically implementable, effective, and cost-effective.
They have been retained for inclusion in remedial alternatives.

435 Excavation

Excavation of the entire Site would involve the removal of Site features, such as houses,
landscape, hardscape, roads, and utilities. While that may be technologically
implementable and effective in removing impacted soils, assuming that all of the
homeowners and residents agreed to permanently relocate, it could be accomplished
only at exceptionally high cost, and only a limited reduction of risk would be achieved
by razing of the houses and removal of the streets given that the data collected indicate
an incomplete pathway from soils beneath the houses and street. Moreover, any
marginal improvement to groundwater resulting from Site-wide removal of structures
would be greatly outweighed by the high economic and social costs involved. By
contrast, selective excavation of the Site around existing structures in combination with
institutional controls is effective and implementable. Selective excavation would
remove most of the impacted soils for which a human exposure pathway is complete.

During selective excavation, several considerations would minimize negative impacts.
Best practices would be utilized so that utilities would be safely located and avoided,
efficient equipment would be employed, materials would be handled safely, and dust,
vapor, and odors would be controlled. Noise impacts to the community could be
managed to below maximum allowable levels per the City noise ordinance for the
majority of excavation activities when conditions allow use of sound attenuation panels.
Noise levels may be exceeded when it would not be feasible to use sound attenuation
panels. After excavation, restoration of landscape and hardscape would be required.

Because selective excavation is potentially effective, implementable, and economically
feasible, it is retained for inclusion in remedial alternatives.

4.3.5.1 Lifting and Cribbing Houses
Lifting and cribbing houses, to allow for excavation beneath, is feasible in concept.

However, actual implementation would be very difficult. It would require relocating
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the residents, moving contents out of the houses, and as described in Section 4.2.2.8,
essentially demolishing the lower portion of the house to install beams that would be
used to lift the house. Based on the age of the construction and experience with other
houses in the community, this activity also would require asbestos and lead-based paint
surveys and, potentially, abatement of asbestos. After completion of remediation work,
a new foundation would be poured, the house would be replaced, and restoration would
begin, which would typically take a minimum of 4 weeks for concrete curing and an
additional 2 weeks for completion of utility restoration. The estimated cost to lift and
crib a single story house would be approximately $25,000 to $30,000 (add an additional
20% for a two-story house), not including the estimated cost of the new foundation. The
total estimated cost to restore a house would be in the range $75,000 to $100,000 or
higher. These costs do not include the estimated costs of excavation and backfill
beneath the house, which would need to be done by hand. Backfill materials alone
would cost about $21,000 per house. The hand-excavation and backfill work would be
extremely hazardous to personnel performing the labor and would not be consistent
with Shell’s EHS guidelines/rules.  This technology has not been retained for
consideration in remedial alternatives due to the safety concerns, long time for
completion, the extended period of resident relocation and inconvenience, and the lack
of clear benefit achieved.

4.3.5.2 Temporarily Moving Houses

Temporarily moving houses, in order to perform remediation work beneath them, is
technologically feasible. However, implementation would be very difficult. As with
lifting and cribbing a house, moving a house would require relocating the residents,
removing contents from the house, and essentially demolishing the lower portion of the
house to install beams that would be used to lift the house onto a trailer, possibly in
sections, and moving it to another lot. Based on the age of the construction and
experience with other houses in the community, this activity would also require
asbestos and lead-based paint surveys and, potentially, abatement of asbestos. After
completion of remediation work, a new foundation would be poured, the house would
be replaced, and restoration would begin, which would typically take a minimum of 4
weeks for concrete curing and an additional 2 weeks for completion of utility
restoration. There are not existing locations within the Carousel Tract to temporarily
relocate houses, and an offsite location would need to be identified and procured. The
estimated costs associated with temporarily moving houses are anticipated to be similar
to, or higher than, the estimated costs of lifting and cribbing houses, which are very
high relative to the estimated cost of the house; however, some safety concerns could be
mitigated. The time to completion and disruption to residents would be significant while
the additional benefit obtained would be minimal. This technology has not been

SB0484\Kast FS Report.docx 25 3/7/2014



Geosyntec®

consultants

retained for consideration in remedial alternatives due to the safety concerns, long time
for completion, the extended period of resident relocation and inconvenience, and the
lack of clear benefit achieved.

4.3.5.3 Removal of Residual Concrete Slabs Where Encountered in Excavations

Per requirements in the CAO, URS prepared an assessment of the environmental impact
and the feasibility of removal of residual concrete reservoir slabs [URS, 2013a]. This
assessment summarized historical information regarding activities of the developer
during demolition of the residual concrete slabs and reservoir sidewalls, and findings
from investigations that provide information on the location, depth and condition of the
slabs.

The concrete reservoir slab assessment concluded that nothing about the former
reservoir slabs would indicate a specific need for their removal [URS, 2013a]. During
one of the excavation pilot tests, portions of the concrete reservoir slab beneath the front
yard of a property were excavated, broken up and removed. Based on the need for
setbacks from existing structures, it was possible to remove the concrete reservoir base
only from approximately 5.3% of the yard of the residential property where the deep
pilot test excavation was conducted, and the area of slabs that could be removed from
most other lots would be considerably less. The report concluded that removal of slabs
beneath paved areas or houses would require the demolition of City streets and houses,
which would have significant social, economic and environmental impact on the
residents of the Carousel Tract and the local community. URS and Geosyntec
concluded that the concrete reservoir slabs do not require removal from an
environmental or human health perspective and the impacts associated with their
removal far outweigh the benefits of removal. Removal of residual concrete slabs
where/if they are encountered during excavation, should excavation be implemented,
would be feasible.

RWQCB commented on the reservoir slab assessment report in its letter dated January
8, 2014. RWQCB clarified its position and revised its comments on the reservoir slab
assessment in its letter of February 10, 2014 [LARWQCB, 2014b]. The reservoir slabs
are addressed in this FS based on RWQCB?’s clarification letter.

4.3.6 Soil Vapor Extraction (SVE)

SVE pilot tests were conducted to evaluate the potential effectiveness of using SVE to
remove vapor-phase VOCs from subsurface. Details of the SVE pilot test activities and
results are in the Soil Vapor Extraction Pilot Test Report [URS, 2010b] and Final Pilot
Test Summary Report — Part 1 [URS, 2013b], and Final Pilot Test Summary Report —
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Part 2 [URS and Geosyntec, 2013]. The SVE well configuration at the Site would be
based on the average effective ROVI from the pilot test results.

SVE could be operated with a bioventing system by cycling the extraction from the
SVE well field in sets of wells. Cycling of the system would promote oxygenation of
the subsurface which would enhance the biodegradation of residual petroleum
hydrocarbons. It is expected that recovered vapors from SVE system operation would
decline through time and SVE operation could be discontinued in some wells and
shifted to other parts of the Site. In this case, the wells would still need to be operated
periodically to introduce oxygen to the subsurface in a bioventing mode of operation.
SVE wells could be installed in City streets and on residential properties, as appropriate.
The use of SVE systems is retained for consideration in remedial alternatives.

4.3.7 Bioventing

Bioventing pilot tests were conducted to evaluate the potential effectiveness of
bioventing to reduce concentrations of petroleum hydrocarbon constituents at the Site.
Bioventing pilot tests were conducted at six locations, four with vertical bioventing
wells and two with horizontal bioventing wells installed in trenches. Results from the
bioventing pilot tests are summarized in the final Bioventing Pilot Test Summary
Report [Geosyntec, 2012b]. Evidence of degradation of petroleum hydrocarbons was
observed during the pilot tests, indicating that bioventing is a potentially effective
technology to remediate residual petroleum hydrocarbons.

Bioventing would likely work in conjunction with SVE. The most cost-effective way to
implement bioventing would be to couple it with SVE and use the same wells via
cyclical operation of the SVE system. Bioventing has been retained for consideration in
remedial alternatives.

4.3.8 In-Situ Chemical Oxidation (ISCO)

A preliminary feasibility evaluation for ISCO was conducted at the time the Pilot Test
Work Plan was prepared [URS and Geosyntec, 2011]. The preliminary feasibility
evaluation concluded that sodium persulfate and ozone had greater potential for
treatment of COCs than other oxidants considered. Based on this evaluation, ISCO
bench-scale testing was conducted in two phases. The first phase is documented in the
Technical Memorandum prepared by Geosyntec dated July 16, 2012 [Geosyntec,
2012a]. The second expanded bench-testing phase is documented in the Phase Il ISCO
Bench Scale Test Report [Geosyntec, 2013a].

Geosyntec concluded that effective field applications would require an excessive
quantity of ozone to treat a single injection location, and that full-scale treatment would
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require an excessive quantity of ozone to achieve greater than 50% reduction in
hydrocarbon mass. Therefore, field pilot testing of ISCO using ozone was not
recommended based on both Phase | and Phase Il findings. As a result, the use of ISCO
is not retained for consideration in remedial alternatives.

4.3.9 Light Non-Aqgueous Phase Liquid (LNAPL) Removal

Periodic LNAPL removal where LNAPL has accumulated in monitoring wells can be
effective at reducing source zone mass/concentration gradients and may reduce the time
over which concentrations would return to background or MCL levels. Periodic
LNAPL recovery would continue from monitoring wells MW-3 and MW-12, and, if
LNAPL is detected in other wells with thicknesses greater than % foot in the future,
LNAPL recovery may be initiated on these wells. LNAPL removal is easily
implementable and has a relatively low cost at monitoring wells already in place.

LNAPL removal is retained for inclusion in remedial alternatives.
4.3.10 Groundwater Monitored Natural Attenuation (MNA)

MNA is easily implementable at a relatively low cost. It can be an effective technology
on its own, or it can be paired with other technologies such as groundwater source
removal and supplemental groundwater remediation.

MNA is an appropriate remedy for Site-related COCs in groundwater because:

e The benzene plume at the Site is stable or declining due to natural processes.

e Benzene and TPH are well-defined and generally limited to the Site (i.e., they
do not extend significantly downgradient of the Site boundary) nor into the
underlying Gage aquifer.

e Groundwater at the Site will not be used in the foreseeable future due to high
total dissolved solids and other water quality issues unrelated to Site
conditions.

e Significant reduction of sources of Site-related COCs could be achieved in the
shallow zone (excavation), vadose zone (SVE and bioventing), and LNAPL
reduction.

MNA is retained for inclusion in remedial alternatives because of its anticipated
effectiveness, ease of implementation, and relatively low estimated cost.
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4.3.11 Supplemental Groundwater Remediation

Supplemental groundwater remediation of certain COCs in localized Site areas (i.e.,
where COCs exceed 100x MCLs) is considered because of its potential effectiveness at
shortening the time over which COC concentrations would return to background or
MCL levels. Supplemental groundwater remediation can be implemented with relative
ease in some Site areas, but may be more difficult in others due to the location of the
remediation with respect to houses at the Site. The estimated costs of supplemental
groundwater remediation would likely be moderate up front, with high O&M estimated
costs.

It is unlikely that widespread active remediation of compounds in groundwater can be
achieved effectively because significant sources of the COCs are located offsite. Even
assuming active remediation could remove all COCs in Site groundwater, the
groundwater would likely become “re-contaminated” in time unless upgradient sources
and sources in the vadose zone were removed. Given that natural degradation of the
petroleum hydrocarbon COCs is occurring and would continue to occur through time,
supplemental groundwater remediation of certain Site-related COCs in localized areas
of groundwater (i.e., where COCs exceed 100x MCLs) where feasible would potentially
shorten the time over which the concentrations of COCs would return to background or
MCL levels.

If after five years of semi-annual MNA monitoring the concentrations of Site-related
COCs are not stable or decreasing based on statistical analysis, supplemental
groundwater remediation would be considered. However, if the concentrations of Site-
related COCs are stable or decreasing, the MNA program would continue and would be
re-assessed after five additional years of annual groundwater monitoring.

Supplemental groundwater remediation is retained for consideration in remedial
alternatives.

4.4 Retained Remedial Technologies

Following the screening assessment above, these technologies are retained for inclusion
in preliminary remedial alternatives:

e Sub-slab vapor intrusion mitigation
e Capping

e Institutional controls

e [Excavation

— Removal of residual concrete slabs where encountered in excavations
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— Removal of all Site features.

e Soil vapor extraction (SVE)

e Bioventing

e LNAPL/source removal

e Groundwater Monitored natural attenuation (MNA)
e Supplemental groundwater remediation

SB0484\Kast FS Report.docx 30 3/7/2014



Geosyntec®

consultants
5. REMEDIAL ALTERNATIVES IDENTIFICATION AND SCREENING

51 Identification of Preliminary Alternatives

Each technology that was retained after screening would be capable of addressing a
specific Site issue, but none of the technologies alone would constitute a complete
approach to Site cleanup. It is necessary to combine groups of technologies to comprise
a complete approach.  Remedial alternatives represent such combinations of
technologies. After preliminary remedial alternatives are defined, they are screened to
assess which represent realistic approaches to Site cleanup.

The step of combining technologies into complete preliminary remedial alternatives,
and then screening those alternatives, is conducted in this section. Following this
screening step, retained remedial alternatives are subjected to detailed evaluation, which
is conducted in Section 6 of this FS Report.

5.2 Depth of Excavation Considerations

Alternatives 2 and 3 include excavation to a specific depth, while Alternatives 4 and 5
each include four excavation depths: 2, 3, 5, and 10 feet bgs. Table 5-1 focuses on
various considerations associated with excavation to these four depths for Alternatives 4
and 5. Excavation to each depth presents various property management considerations
that are outlined in this table.

The basic excavation protocols would be altered as excavations are conducted to
address previously unknown utilities, or concrete debris or foundations unearthed. For
excavations less than 5 feet in depth, depending on the depth of excavation, and as
approved by the Los Angeles County Department of Public Works (LACDPW) and
City of Carson, excavations would have vertical sidewalls to maximize removal of
impacted soils to the depth of excavation. Excavation sidewalls likely would be back-
sloped below foundation footings of structures and block wall footings. The alternate
technique of slot trenching also could apply to shallower excavations. Excavations to 5
feet or deeper would use engineered shoring systems, slot trenching, or side slopes at
the horizontal-to-vertical ratio recommended by the project geotechnical engineer and
approved by the LACDPW and City of Carson in the Grading Permit for the particular
property being excavated.

Excavation of VOC-impacted and volatile TPH-impacted soils within the geographic
area encompassed by the SCAQMD must be conducted and managed in accordance
with the requirements of SCAQMD Rule 1166, Volatile Organic Compound Emissions
from Decontamination Soil. The Rule 1166 Plan would set notification, monitoring and
enforcement requirements on the work. The Rule 1166 Mitigation Plan would be
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obtained by the contractor selected to perform the excavation work. Additionally, the
contractor retained to perform the excavation work shall have a valid OSHA Trenching
Permit per 29 CFR 1926.650, 29 CFR 1926.651, and 29 CFR 1926.652 and Cal/OSHA
Trenching Permit CCR Title 8 Section 341.

The following permits may be needed for excavation work:

5.3

Excavation and Encroachment Permits from the City of Carson for equipment
staging and operations, lane closures in public streets, and for removal of
sidewalks and excavation beneath the sidewalks in City property/easements.
The City Engineering Department would require a Traffic Management Plan
as part of the Encroachment Permit Application. A Trash Bin/Containers
Permit also would be needed along with the Excavation and Encroachment
Permit for roll-off bins if they were placed on the street.

Excavations around existing buildings would be made with side slopes at the
horizontal to vertical ratio recommended by the Geotechnical Engineer and
approved by the LACDPW and City of Carson in the Grading Permit for the
particular property being excavated. The excavation sidewalls would be back-
sloped below foundation footings of structures.

Asbestos Notifications/Abatement Permits. For properties where a house may
be altered (e.g., lifting/cribbing, SSD, SVE infrastructure added), an asbestos
assessment would be needed: alterations >100 sq ft trigger this requirement.

Plumbing and Electrical Permits would be needed if plumbing or electrical
service is removed and replaced.

A Masonry Permit may be required for construction of replacement block
walls.

A Landscaping Permit may be required for restoration of property
landscaping.

Technologies Common to Each Alternative

Alternatives 2 through 7 include some of the same technologies and one or more
technologies unique to that alternative. Technologies below common to many
alternatives are described once, rather than describing them within each alternative:

Institutional Controls
Sub-slab Vapor Intrusion Mitigation (not used in Alternatives 2, 3, or 6)
SVE/Bioventing
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e LNAPL Removal
e Groundwater MNA
e Supplemental Groundwater Remediation

5.3.1 Institutional Controls

Alternatives 3 through 7 would employ institutional controls as described in Section
4.2.1.3 to restrict contact with untreated soils.

Remedial alternatives include a Surface Containment and Soil Management Plan to
address notifications, management, and handling of residual soils below the depth of
excavation which are impacted by COCs at concentrations greater than risk-based levels
or soils beneath covered areas that are not excavated. This plan is included as an
appendix to the RAP [URS and Geosyntec, 2014].

5.3.2 Sub-slab Vapor Intrusion Mitigation

Alternatives 4, 5 and 7 employ sub-slab vapor intrusion (VI) mitigation. Sub-slab
mitigation would be implemented at properties where sub-slab soil vapor risk exceeds
the corresponding RAO as identified in the HHRA.

Sub-slab depressurization (SSD) systems would be used to mitigate potential vapor
intrusion at the Site. A SSD system creates a negative pressure beneath the slab of the
building using a fan or similar device to remove vapor beneath the slab and exhausting
the vapor above the building. This process keeps vapors emanating from soil beneath a
building from entering the building.

5.3.3 SVE/Bioventing

Alternatives 3 through 7 include the addition of a combination of SVE and bioventing
technologies, as described in Sections 4.2.2.2 and 4.2.2.3, to address impacted areas
beneath existing hardscape, below the depth of excavation, and/or under concrete
foundations of houses.

Based on the estimated quantity of extraction wells (63 nested wells), it would be
impractical to construct a SVE system to extract simultaneously from all of the
proposed wells. As a result, multiple systems would be planned. Cyclic use of these
systems would be the most cost-effective way of implementing bioventing.
SVE/bioventing could address petroleum hydrocarbons, VOCs, and methane in soil
vapor. The technology would be used where appropriate based on Site investigation
data to promote degradation of residual hydrocarbon concentrations where RAOs are
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not met. SVE/bioventing infrastructure would be installed on an estimated 214
properties.

Bioventing, in concert with SVE, would be used to increase oxygen levels in subsurface
soils and to promote microbial activity and degradation of longer-chain petroleum
hydrocarbons. Bioventing would be integral with SVE via cyclical operation of SVE
wells. During periods of vapor extraction from a subset of wells, the SVE system
would not only remove hydrocarbon vapors, but would also draw oxygen into the
subsurface to enhance the biodegradation of residual petroleum hydrocarbons in soil.
During periods when no extraction is occurring for this set of wells, remediation would
be achieved through biodegradation alone (i.e., bioventing). The system would be
designed to use the same infrastructure (i.e., extraction wells) for both SVE and
bioventing, and the cyclic operating conditions would be used to implement both
remedial actions. The SVE/bioventing system would be operated in manner to achieve
the soil oxygen demand estimated from the bioventing pilot tests [Geosyntec, 2012b].

The potential operating time for the SVE/bioventing system has been estimated based
on data collected during the SVE and bioventing pilot tests [URS, 2010b; Geosyntec,
2012b]:

e SVE: The estimated SVE operating time is approximately 5 years. Note,
however, that areas of the Site with higher VOC concentrations may require
longer SVE system operation than areas of average or lower concentrations.

e Bioventing: The bioventing pilot test found that relatively low air flow rates
(i.e., less than 1 SCFM) would be necessary to deliver sufficient oxygen to
meet the bioventing oxygen demand. Sufficient oxygen to remediate soils
with TPHd concentrations of 10,000 mg/kg would be delivered by the
bioventing system within approximately 30 years.

These times should be considered preliminary. Operation of the SVE/bioventing
system would be optimized during implementation of the remedial action as monitoring
data are collected (e.g., increase cycle time for areas with higher concentrations).
Improved estimates of the potential operating time for the SVE/bioventing system could
be made after analysis of these monitoring data.

The SVE/bioventing infrastructure would consist of a system of extraction/inlet wells,
belowground conveyance piping, aboveground manifolds treatment compound(s), vapor
treatment system(s), and various system controls and instrumentation. Shallow zone
wells would be installed at properties requiring remediation of the shallow zone soil to
meet RAOs by SVE/bioventing.
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The addition of SVE would add some short-term disruption to the community during
system installation due to well drilling and trenching for pipe installation. Potential
noise impacts from SVE operation would need to be addressed. A permit from
SCAQMD would be required to install SVE/bioventing systems.

The addition of SVE and bioventing would add moderate cost to Alternatives 3 through
1.

5.3.4 LNAPL Removal

For Alternatives 2 through 7, LNAPL removal would occur where LNAPL has
accumulated in monitoring wells and from areas where a significant reduction in current
and future risk to groundwater would result. Monitoring wells MW-3 and MW-12 are
examples of wells in which LNAPL accumulation has occurred. LNAPL would take
place to the extent technologically and economically feasible.

5.3.5 Groundwater MNA

For Alternatives 2 through 7, COCs in groundwater would be reduced to the extent
technologically and economically feasible using source reduction in the shallow soils
and/or vadose zone, LNAPL removal (as discussed above), and MNA.

5.3.6 Supplemental Groundwater Remediation

The annual MNA program will commence during implementation of the RAP,
specifically startup of the SVE system. If warranted by the results of the statistical
analyses conducted on the initial five years of annual MNA data, supplemental
remediation of certain Site-related COCs in localized areas of groundwater (i.e., where
COCs exceed 100x MCLs) may be implemented. The purpose of this supplemental
remediation would be to further shorten the time over which the concentrations of
COCs will return to background or MCL levels if SVE/bioventing and natural processes
are insufficient.

There are several technologies that may be used to treat the groundwater contaminants.
Many of them involve pumping the groundwater to the surface to treat, which increases
the potential for exposure and requires either discharge or reinjection of treated water.
To limit exposure and management of treated water, the most likely groundwater
treatment remedy for these targeted source areas will involve in-situ treatment. Should
such supplemental groundwater treatment be warranted (concentrations of Site-related
COCs are not stable or declining), a pilot test of the most appropriate in-situ technology
using injection of chemical oxidants into the localized areas will be conducted and the
supplemental groundwater treatment implemented.
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54 Assembly of Preliminary Remedial Alternatives

Technologies retained from the screening process in Section 4 were combined into
preliminary remedial alternatives, as shown in Table 5-2. Based on the preceding
evaluation of technologies that are retained for application to the Site, the following
preliminary remedial alternatives are assembled.

5.4.1 Alternative 1 — No Action Alternative

A no-action alternative would consist of no remedial actions, no institutional controls,
no engineering controls, and no further monitoring of the Site. None of the technologies
identified in Section 4 would be included in Alternative 1. This alternative (essentially
current conditions) is included for baseline comparison against alternatives that include
remedial actions.

5.4.2 Alternative 2 — Entire Site Excavation of Impacted Soils

Alternative 2 includes the removal of all Site features and the excavation of impacted
soils over the entire Site. Figure 5-1 depicts the remedial actions and technologies that
would be applied on a given property for Alternative 2. The term “Site features”
includes houses, residential hardscape, sidewalks and roads. “Residential hardscape”
includes walkways, driveways, uncovered patio areas, and hardscape associated with
landscaping. Alternative 2 would require all of the residents within the Carousel Tract
to relocate.

Prior to demolition of the houses, asbestos surveys and asbestos abatement would be
conducted. After the Site has been razed, impacted soils would be removed from the
Site. Impacted soils are identified based on the RAOs for protection of groundwater.
The previous soil samples taken at all depths would be used to identify properties where
RAOs are not met and therefore require excavation, although additional sampling may
be required to more thoroughly classify the Site and to determine where to excavate.
Excavation likely would proceed to or near groundwater over some portions of the Site,
but to at least 10 feet bgs over the entire Site. Depth of excavation would be dependent
upon an assessment of remaining potential impacts to groundwater. Excavated soil,
residual reservoir slabs, and materials from the demolition of the houses and hardscape
would be removed from the Site using either trucks or a newly-constructed rail spur.
Excavated soil could not be treated onsite, because treatment of soils would
significantly impact residents in properties proximate to the Site. Additionally, it would
be difficult to achieve proper recompaction of soils, once treated, for reuse as Site fill.
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Hardscape demolition materials would be recycled offsite, and excavated soil and debris
would be disposed of off ite or treated off site and recycled.

Approximately 250,000 truckloads of COC-impacted and non-impacted soil, as well as
other construction debris from the razed structures (including asbestos), would be
hauled to or from the Site.

Alternative 2 also includes each of the technologies below:

Removal of Reservoir Slabs if encountered in the excavation
LNAPL Removal

Groundwater MNA

Supplemental Groundwater Remediation

The permits required for any excavation depth, identified in Section 5.2, would be
required for this work. The provisions discussed in Section 4.3.3 regarding the USA
one-call system would be applicable to this alternative.

5.4.3 Alternative 3 — Entire Site Excavation of Impacted Soils to 10 Feet

Alternative 3 includes the removal of all Site features and the excavation to a depth of
10 feet bgs over the entire Site. As a result of this action, RAOs would be met in the
upper 10 feet of Site soils. Figure 5-2 depicts the remedial actions and technologies that
would be applied on a given property for Alternative 3. Site features includes houses,
residential hardscape, sidewalks and roads. Alternative 3 would require all of the
residents within the Carousel Tract to relocate.

After the Site has been razed, the Site would be excavated to a depth of 10 feet bgs.
Excavated soil, residual reservoir slabs, and materials from the demolition of the houses
and hardscape would be removed from the Site using either trucks or a newly-
constructed rail spur. Excavated soil could not be treated onsite, because treatment of
soils would significantly impact residents in properties proximate to the Site.
Additionally, it would be difficult to achieve proper recompaction of soils, once treated,
for reuse as Site fill. Hardscape demolition materials would be recycled offsite, and
excavated soil and debris would be disposed offsite or treated offsite and recycled.

Approximately 120,000 truckloads of COC-impacted and non-impacted soil, as well as
other construction debris from the razed structures (including asbestos), would be
hauled to or from the Site. Institutional controls would still be required for post-
remediation excavations beneath 10 feet.
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Alternative 3 also includes each of the technologies below:

e Institutional Controls

e Removal of Reservoir Slabs if encountered in the excavation
e LNAPL Removal

e Groundwater MNA

e Supplemental Groundwater Remediation

The permits required for any excavation depth, identified in Section 5.2, would be
required for this work. The provisions discussed in Section 4.3.3 regarding the USA
one-call system would be applicable to this alternative.

5.4.4 Alternative 4 — Excavation beneath Landscape and Hardscape

Alternative 4 consists of four sub-alternatives and includes excavation under both
landscaped and residential hardscape areas as the key remedial element. Figure 5-3
depicts the remedial actions and technologies that would be applied on a given property.
The sub-alternatives include soil excavation to a depth of 2, 3, 5 or 10 feet below
existing grade (Alternatives 4A, 4B, 4C, and 4D, respectively) at residential properties
where RAOs are not met. Table 5-1 portrays differences in excavation details for the
various excavation depths.

Removal of fences and block walls also may be necessary because the depth of
excavation likely would exceed fencepost and footing depths. Exceptions to excavation
beneath hardscape include patios covered by structures and roofs and pool decking
surrounding swimming pools to avoid structural demolition and potential damage to
swimming pools and appurtenant equipment. No excavation would occur beneath City
streets, City sidewalks, or beneath houses. City sidewalks have been eliminated from
the definition of residential hardscape because, among other issues, a separate permit
would be required from the City to remove these features, and because AT&T has cable
vaults beneath the City sidewalks; disrupting the vaults could disrupt
telecommunication in the neighborhood. In addition, because residents may not remove
sidewalks without City approval, sidewalks serve as an institutional control that
prevents exposure to sidewalk-covered soils.

Hardscape and landscape would be removed during the initial stage of excavation and
restored to like conditions following completion of excavation. Hardscape and
landscape restoration expectations would be discussed and agreed upon with the
homeowner and documented before demolition takes place. Excavated soil, residual
concrete slabs (where encountered during excavation), and materials from the
demolition of hardscape would be removed from the Site using dump trucks.
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Hardscape demolition materials would be recycled offsite, and excavated soil and debris
would be disposed offsite or treated offsite and recycled. As part of remedial design, an
individual remediation plan would be prepared for each property.

During the Site investigation, soil samples were collected at 0.5, 2, 5 and 10 feet bgs or
the depth of boring refusal. Samples were collected at other depths only if field
observations indicated the presence of staining or odors in a specific boring. Analytical
data from these samples would be used to identify which properties do not meet RAOs
and the number of properties that would require excavation.

Alternative 4 also includes each of the technologies below, common to each alternative:

e Institutional Controls

e Removal of Reservoir Slabs if encountered in the excavation
e Sub-slab Vapor Intrusion Mitigation

e SVE/Bioventing

e LNAPL Removal

e Groundwater MNA

e Supplemental Groundwater Remediation

The permits that are identified in Section 5.2 that are required for any excavation depth
and for selective excavation would be required for this work. A permit from SCAQMD
would be required to install SVE/bioventing systems. The provisions discussed in
Section 4.3.3 regarding the USA one-call system would be applicable to this alternative.

The general information discussed within Alternative 4 applies to Alternatives 4A, 4B,
4C and 4D; the differences among these alternatives is associated with the depth of
excavation, which is addressed in the following sections.

5.4.4.1 Alternative 4A — Excavation to 2 Feet bgs

Alternative 4A consists of an excavation of shallow soils to a depth of 2 feet bgs from
both landscaped areas and areas covered by residential hardscape where human health
or groundwater goals are exceeded. Data from samples collected at depths of <5 feet
bgs would be used to identify properties for excavation. The technologies common to
Alternative 4 shown in Section 5.4.4 would be included in this alternative.

Table 5-1 summarizes issues that may arise based on depth of excavation and
highlights differences among the effect on utilities, permitting, shoring and excavated
volume. Excavating to 2 feet would require the smallest volume of soil to be removed
from the Site, which would decrease the volume of soil excavated, recycled, disposed,
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and the amount of clean soil replaced on the Site. Shoring of the excavation would not
be required for Alternative 4A.

Excavating to 2 feet also would decrease the likelihood of coming into contact with
utilities such as gas service lines and telecommunications lines. California Water
Service Company (Cal-Water) mains are located 3 to 3.5 feet below ground surface, so
Alternative 4A would not disturb water lines. For each property, the utilities would be
mapped and may require capping, removal and/or replacement, depending on the depth
of excavation and the type of utility. Decreasing the amount of soil excavated and the
number of utilities affected would decrease estimated cost and increase
implementability compared to Alternatives 4B, 4C and 4D. However, excavating to a
depth of 2 feet may be less effective at protection of human health and the environment.
A resident who excavated below 2 feet could potentially come into contact with residual
impacted soils. Given that the City of Carson Building Code requires a permit for
excavations below 3 feet, an additional LUC or a notification system would be required
to ensure notification to Shell for residential excavations between 2 and 3 feet, but it
would not be effective absent homeowner agreement and cooperation.

5.4.4.2 Alternative 4B — Excavation to 3 Feet bgs

Alternative 4B consists of an excavation of shallow soils to a depth of 3 feet bgs from
landscaped areas and from areas covered by residential hardscape where human health
or groundwater goals are exceeded. The technologies common to Alternative 4 shown
in Section 5.4.4 would be included in this alternative.

Data from samples collected at <5 feet bgs would be used to identify properties for
excavation. This is a conservative approach, as it may include properties that currently
meet RAOs at 3 feet bgs.

For properties that would meet RAOs based on data collected at 0.5 and 2 feet bgs but
are identified for excavation based on <5-foot bgs data, with homeowner concurrence,
additional samples may be collected at 3 feet bgs as part of remedial design to identify
whether remedial excavation of these properties is needed.

Table 5-1 summarizes issues that may arise based on depth of excavation and
highlights differences between the effect on utilities, permitting, shoring and volume.
At a depth of 3 feet, it is likely that setbacks would need to be maintained from Cal-
Water service mains. These water mains would be located through potholing, then they
would be protected in an excavation. Suitable setbacks would need to be established in
consultation with Cal-Water. It is likely that excavation would avoid the water mains 2
feet laterally and 1 foot vertically. Track/wheel loads would have to avoid damaging
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the pipe. As excavation becomes deeper, there is a higher likelihood of coming into
contact with utilities such as gas service lines, and telecommunications lines. For each
property, the utilities would be mapped and may require capping, removal and/or
replacement, depending on the depth of excavation and the type of utility. Shoring of
the excavation would not be required for Alternative 4B.

Existing institutional controls would provide protection to residents against exposures to
soils below the 3-foot depth of excavation. As described in Section 4.2.1.3, the City of
Carson Building Code Section 8105, which amends the L.A. County Building Code
Section 7003.1, is an existing institutional control that would limit, through permitting
processes, contact with impacted soils beneath a depth of 3 feet.

5.4.4.3 Alternative 4C — Excavation to 5 Feet bgs

Alternative 4C consists of an excavation of shallow soils to a depth of 5 feet bgs from
both landscaped areas and areas covered by residential hardscape where human health
or groundwater goals are exceeded. Data from the samples collected at <5 feet bgs
would be used to identify properties for excavation. If sample data indicate that RAOs
are not met at that depth, the residential hardscape of the property would be removed
and excavation would occur on the exposed soils to a depth of 5 feet. The technologies
common to alternatives shown in Section 5.3 would be included in this alternative.

Table 5-1 summarizes issues that may arise based on depth of excavation and
highlights differences between the effect on utilities, permitting, shoring and volume.
The same utility protection issues would apply as for Alternative 4B. This adds a level
of cost as well as risk to the project. As the depth increases, so does the estimated cost
associated with excavation, disposal of the impacted soil and replacement with new soil.
Even with careful planning and execution, work in soils where utility lines are located
increases the chance that an unintentional interruption of utilities may occur, which
could temporarily impact multiple properties. Excavation to 5 feet bgs would also
require removal and replacement of fences and block walls between properties, adding
to estimated cost and complexity.

Shoring, slot trenching, or sloped excavation sidewalls would be required for the 5-foot
excavation depth of Alternative 4C. If sidewalls are sloped, residual impacted soil
within the 5-foot excavation depth interval but outside the lower footprint of the
excavation would need to be left in place.

Existing institutional controls would provide protection to residents against exposures to
soils below the 3-foot depth of excavation. As described in Section 4.2.1.3, the City of
Carson Building Code Section 8105, which amends the L.A. County Building Code
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Section 7003.1, is an existing institutional control that would limit, through permitting
processes, contact with impacted soils beneath a depth of 3 feet.

5.4.4.4 Alternative 4D — Excavation to 10 Feet bgs

Alternative 4D consists of an excavation of shallow soils to a depth of 10 feet bgs from
both landscaped areas and areas covered by hardscape where human health or
groundwater goals are exceeded.? Data from the sampling that occurred at <10 feet bgs
would be used to identify properties for excavation. If sample data indicate that soils on
a given property do not meet RAOs, the residential hardscape of the property would be
removed and excavation would occur to remove exposed soils to the depth where the
deepest detection took place. The technologies common to alternatives shown in
Section 5.3 would be included in this alternative. SVE and bioventing infrastructure
may be modified for a 10-foot excavation depth.

Table 5-1 summarizes issues that may arise based on depth of excavation and
highlights differences between the effect on utilities, permitting, shoring and volume.
Excavations to 10 feet bgs would require geotechnical investigations to support
excavation design and establishment of necessary setbacks from buildings. Depending
on required setback distances, it may not be possible to achieve the intended 10-foot
excavation depth throughout the area of planned excavations. For instance, during one
of the excavation pilot tests, the excavation to 10 feet bgs represented only 40-45% of
the surface area of the yard due primarily to the need for setbacks, and it is likely that
the percentage would be less at most other properties. Also, at an excavation depth of
10 feet, utilities on each property would have to be capped or removed and replaced
after excavation. This adds a very significant level of estimated cost as well as risk to
the project, and disruption to the residents of the community. As the depth increases, so
does the estimated cost associated with excavation, recycle, and disposal of the
impacted soil and replacement with new soil.

Excavations either could be shored or done by slot trenches with vertical sidewalls. The
shoring requirements would be very complex and expensive for an excavation depth of
10 feet. It is possible that vertical sidewalls would not be permitted at 10 feet. For the
excavation pilot test, the County required backfill the same day, which would greatly
complicate logistics of excavation. Excavation to 10 feet bgs could be accomplished
only with sufficiently large equipment. The width of side yards would not provide

? Alternative 4D in this FS Report is equivalent to Alternative 3B in the Revised SSCG Screening FS, which
RWQCB directed that Shell evaluate [LARWQCB, 2014a].
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sufficient access for larger excavators that would be needed, and small excavating
equipment capable of getting into back yards would not be feasible for excavation to 10
feet and remove the residual concrete reservoir slabs.

Existing institutional controls would provide protection to residents against exposures to
soils below the 3-foot depth of excavation. As described in Section 4.2.1.3, the City of
Carson Building Code Section 8105, which amends the L.A. County Building Code
Section 7003.1, is an existing institutional control that would limit, through permitting
processes, contact with impacted soils beneath a depth of 3 feet.

5.45 Alternative 5 — Excavation beneath Landscape

Alternative 5 includes excavation beneath residential landscaped areas as the key
remedial element. Figure 5-4 depicts the remedial actions and technologies that would
be applied on a given property for Alternative 5. There would be no excavation under
residential hardscape, which differentiates Alternative 5 from Alternative 4. The
possibility of residential exposure to impacted soils therefore is greater for Alternative 5
than Alternative 4 in instances where a resident removes the hardscape and excavates
potentially impacted soil. Soils would be excavated to a depth of 2, 3, 5 or 10 feet
below existing grade at residential properties (Alternatives 5A, 5B, 5C, and 5D
respectively) where RAOs are not met. Table 5-1 portrays differences in excavation
details for the various excavation depths. Excavated soil and residual concrete slabs
(where encountered during excavation) would be removed from the Site using dump
trucks and recycled or disposed offsite. The technologies common to alternatives shown
in Section 5.3 would be included in this alternative. As part of remedial design, an
individual remediation plan would be prepared for each property.

For properties that would meet RAOs based on data collected at 0.5 and 2 feet bgs but
are identified for excavation based on <5-foot bgs data, with homeowner concurrence,
additional samples may be collected at 3 feet bgs as part of remedy design to identify
whether remedial excavation of these properties is needed.

The permits identified in Section 5.2 that are required for any excavation depth and for
selective excavation would be required for this work. However, unlike Alternatives
4A-4D, a resident who removes hardscape at their property after completion of the
remedial action could potentially come into contact with impacted soils. Given that the

* Alternative 5D in this FS Report is equivalent to Alternative 4B in the Revised SSCG Screening FS, which
RWQCB directed that Shell evaluate [LARWQCB, 2014a].
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City of Carson Building Code requires a permit for excavations below 3 feet, an
additional LUC or a notification system would be required to ensure notification to
Shell for residential excavations between 2 and 3 feet, but it would not be effective
absent homeowner agreement and cooperation. The provisions discussed in Section
4.3.3 regarding the USA one-call system would be applicable to this alternative.

The general information discussed within Alternative 5 would apply to Alternatives 5A
— 5D; the difference between these four alternatives is the depth of excavation. The
issues discussed for the different depths of excavation for Alternatives 4A — 4D also
would apply to Alternatives 5A — 5D, respectively, and so the discussion regarding
Alternatives 5A — 5D is not repeated.

5.4.6 Alternative 6 — Cap Site

Alternative 6 would involve the removal of all Site features, including houses, roads,
and utilities, in order to cap the entire Site. Figure 5-5 depicts the remedial actions and
technologies that would be applied on a given property for Alternative 6. This
alternative would meet RAOs by limiting contact with soil, but would not achieve the
other soil goals. However, the exposure pathway would be eliminated because residents
would be removed. Assuming sources of COCs are successfully addressed through
LNAPL removal and groundwater remediation, LNAPL goals would be achieved.
Groundwater goals (MCLs) would be met in the long term, and background levels for
groundwater would be achieved in the longer term, both through MNA. Supplemental
groundwater remediation (i.e., where COCs exceed 100x MCLs) would reduce the time
to achieve the cleanup goals.

Alternative 6 also includes each of the technologies below:

e Institutional Controls

e SVE/Bioventing

e LNAPL Removal

e Groundwater MNA

e Supplemental Groundwater Remediation

In addition to the permits required for any excavation depth, identified in Section 5.2,
the following permits would be required for this work:

e SCAQMD permit to install the SVE/bioventing system
e Asbestos Notifications/Abatement Permits
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5.4.7 Alternative 7 — Cap Exposed Soils

Alternative 7 would involve the capping of exposed soils and landscaped areas of the
Site with hardscape or equivalent to prevent access to impacted soils. Capping
approaches could include concrete or other impervious materials. Figure 5-6 depicts the
remedial actions and technologies that would be applied on a given property for
Alternative 7. The soil vapor goals would be addressed by installation of a sub-slab
depressurization system for houses where RAOs are not met for sub-slab soil vapor.
Assuming sources of COCs are successfully addressed through LNAPL removal,
LNAPL goals would be achieved. Groundwater goals (MCLs) would be met in the long
term, and background levels for groundwater would be achieved in the longer term,
both through MNA. Supplemental groundwater remediation (i.e., where concentrations
exceed 100x MCLs) would reduce the time to achieve the cleanup goals.

The intent of this alternative would be to allow residents to remain at the Site in the
long-term (following capping). The cap would be intended to prevent residential
exposure to soils at the Site. Hardscape, roads and houses would remain in place during
and following the capping process.

Alternative 7 also includes each of the technologies below, common to each alternative:

e Institutional Controls

e Sub-slab Vapor Intrusion Mitigation

e SVE/Bioventing

e LNAPL Removal

e Groundwater MNA

e Supplemental Groundwater Remediation

Due to the nature of the proposed work, the same permits outlined for Alternative 6
would be necessary for Alternative 7.

55 Screening of Preliminary Remedial Alternatives

Preliminary remedial alternatives assembled in Section 5.4 are screened in this section.
Three screening criteria are used. Both the short- and long-term aspects of these criteria
are used to screen alternatives to determine which should continue to the detailed
evaluation in Section 6:

a) Implementability
b)  Effectiveness
c) Estimated cost
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Implementability includes both the technical and administrative feasibility of an
alternative. Technical feasibility indicates that an alternative can be designed,
constructed, operated and maintained. Administrative feasibility indicates that the
alternative can obtain the necessary permits, staff, storage and disposal services, and
equipment. Alternatives will be classified as easy, moderate, difficult or very difficult to
implement based on their technical and administrative feasibility.

Effectiveness will be evaluated based on the relative ability of an alternative to protect
human health and the environment and to meet the RAOs. An alternative is considered
effective if it is able to reduce the toxicity, mobility or volume of the COCs, or to
mitigate exposure by eliminating a pathway. Effectiveness will be considered both
during the construction/implementation phase and after remedial action is complete,
which shall be termed the short-term and long-term, respectively. Alternatives would be
classified as having low, moderate or high effectiveness based on their ability to protect
human health and the environment and ability to meet the RAOs.

Estimated cost would be identified as none, low, moderate, high, or very high, based on
a relative comparison between the alternatives. Both operation and maintenance (O&M)
and capital costs would be considered. The costs are estimated based on past projects,
vendor information, cost guides and other available information.

The considerations associated with the various screening criteria for each of the
alternatives are summarized in Table 5-3, which also indicates the areas and depths for
which each cleanup goal is achieved. Conceptual costs for each alternative were
roughly estimated for the purposes of comparison between the alternatives and are
provided in Table 5-3. Proposed remedial actions and estimated costs for alternatives
which remain after this screening step are evaluated in more detail in Section 6.

5.5.1 Alternative 1

Alternative 1 is the no-action alternative which includes no remedial actions, no
institutional controls, no engineering controls, and no further monitoring of the Site.

Alternative 1 would be very easy to implement. There would be no engineering
involved, no permits to obtain, and residents would not be disturbed. The no action
alternative would not take any time to implement. Alternative 1 would not be effective
at achieving any of the RAOs. Without source reduction in shallow soils, RAOs would
not be met. No monitoring would be conducted to assess whether MNA was
progressing. In the short-term, human health and the environment would not be
protected from the COCs. The no-action approach would be ineffective and would not
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result in risk reduction for residents. It also would not be in compliance with the CAO.
There is no cost associated with Alternative 1.

Although this alternative does not achieve the RAOs, it is nevertheless retained for
detailed evaluation to provide a baseline for comparison against other remedial
approaches, which is consistent with the National Contingency Plan (NCP).

5.5.2 Screening of Alternative 2

Alternative 2 would involve the removal of all Site features, including houses,
hardscape, roads, and utilities in order to remove impacted soils through excavation.
Soil would not be excavated in areas where soil concentrations are below background
levels and where human health risk criteria or groundwater protection RAOs are not
met.

Implementability — very difficult. Every resident would have to agree to relocate and all
285 houses would be razed. If some homeowners declined to move, the presence of
some residents would make it untenable to remove all of the surrounding houses, streets
and utilities. Residents in the surrounding neighborhoods would also experience the
disruption of the community. Approximately 250,000 truckloads of COC-impacted and
non-impacted soil, construction debris from the razed structures (including asbestos),
and clean backfill to fill the excavation, would be hauled to or from the Site by truck or
by a new rail spur. The volume of soil and debris removed from the Site would
consume a large amount of available landfill resources in the local region. It is very
unlikely that this alternative could be implemented due to the need for complete
participation from the all homeowners and residents, the anticipated public reactions
from residential and commercial areas proximate to the Site, environmental effects,
traffic impacts and permitting difficulties. In the short term, significant and possibly
unmitigatable air quality, noise, and traffic impacts would occur. It is very unlikely that
this remedial action would be permitted by SCAQMD or under CEQA.

Effectiveness — low. The active remedial action is estimated to take approximately 4-%
years. Alternative 2 would achieve soil goals, soil vapor goals, and nuisance goals.
Groundwater impacts would be addressed through LNAPL removal, MNA, and
possibly supplemental groundwater remediation. If warranted by the results of the
statistical analyses conducted on the initial five years of annual MNA data,
supplemental remediation of certain Site-related COCs in localized areas of
groundwater (i.e., where COCs exceed 100x MCLs) may be implemented. However, if
the concentrations of Site-related COCs are stable or decreasing, the MNA program will
continue and will be re-assessed after five additional years of annual groundwater
monitoring.
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The removal of the Carousel Tract and razing houses also would have significant long-
term impacts to the City of Carson, including the loss of an established neighborhood
community and a loss of tax revenue. Typically, a decrease in population leads to a
decrease in tax revenues within a city; this can either be countered by increasing the tax
burden placed on the remaining residents using increased tax rates, or by decreasing the
quality of services provided to the community. Either of these solutions makes the City
a less attractive place to live and could create a financial burden on the City of Carson.
The loss of 285 households also will adversely impact nearby businesses and schools.

Estimated Cost — very high. This alternative would be the most costly of the remedial
alternatives.

Conclusion — not retained. Alternative 2 is not considered technologically and
economically feasible due to impractical implementability issues, and very high social,
environmental, and economic costs. The decrease in risks and potential additional
groundwater protection benefits from the reduction of COC mass in soils are strongly
outweighed by the extremely high social, environmental, and economic costs of this
alternative. Consequently, Alternative 2 is not retained for detailed evaluation.

5.5.3 Screening of Alternative 3

Alternative 3 would involve the removal of all Site features, including houses,
hardscape, roads, and utilities, in order to excavate the upper 10 feet of Site soils.
Unlike in Alternative 2, in Alternative 3 excavation is restricted to 10 feet across the
entire Site. Soil would not be excavated in areas where soil concentrations are below
background levels and where human health risk criteria or groundwater protection
RAOs are not met.

Implementability — very difficult. The same considerations as for Alternative 2 apply to
Alternative 3. Approximately 120,000 truckloads of COC-impacted and non-impacted
soil, as well as other construction debris from the razed structures (including asbestos),
would be hauled to or from the Site by truck or by a newly-constructed rail spur.

Effectiveness — low. The same considerations as for Alternative 2 apply here. The
active remedial action is estimated to take approximately 2.5 years.

Estimated Cost — very high.  Alternative 3 estimated costs are anticipated to be very
high; it is the second most expensive alternative.

Conclusion — not retained. Like Alternative 2, Alternative 3 is not considered
technologically and economically feasible due to impractical implementability issues,
and very high social, environmental, and economic costs. The decrease in risks and
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potential additional groundwater protection benefits from the reduction of COC mass in
soils are strongly outweighed by the extremely high social, environmental, and
economic costs of this alternative. Consequently, Alternative 3 is not retained for
detailed evaluation.

5.5.4 Screening of Alternative 4A

Alternative 4A would involve excavation of exposed soils and areas beneath residential
hardscape to 2 feet bgs at properties where RAOs are not met. Excavated areas and
residential hardscape would be replaced to like conditions with clean soils and new
hardscape.

Implementability — high. Although this alternative would not displace the existing
community, it would result in short-term inconvenience to the affected residents to
excavate landscape and hardscape areas. Permission from property owners and tenants
would have to be obtained to excavate all or parts of their property. Approximately
7,000 truckloads of impacted and non-impacted soil would be hauled to or from the
Site. Other construction debris from the residential hardscape would also be hauled to
and/or from the Site by truck. Each of the other common technologies identified in
Section 5.3 would be included in this alternative.

Effectiveness — low (long term); high (short term). Alternative 4A would remove a high
volume of COCs from the upper 2 feet of soils. Excavation activities may have a short-
term impact on the affected residents, as their landscaping, driveways, and other
hardscape would be removed. Because those features would be replaced to like
conditions following excavation and fill placement, those impacts would not be long
term. Air quality, noise, and traffic impacts would be anticipated during excavation and
restoration activity. Based on pilot testing, these impacts would be expected to be
mitigated. The surrounding area would be impacted to a lesser extent by heavy truck
traffic.

Excavation to 2 feet bgs is generally considered by the USEPA to be adequate to protect
residents, as noted by the UCLA expert panel [UCLA Expert Panel, 2014]. However,
currently there are no existing institutional controls to address residual COCs beneath
houses, and to limit access to soils between 2 feet and 3 feet bgs. Soil cleanup levels for
groundwater protection (leaching to groundwater) would be met through
implementation of SVE/bioventing.

The soil vapor goals would be addressed in the short-term by installation of a sub-slab
depressurization system for houses where RAOs are not met for sub-slab soil vapor and
in the long-term through the use of a SVE/bioventing system. There would be a
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moderate to high reduction in the mobility of soil vapor, with VI potential reduced
through sub-slab mitigation (although the data collected do not indicate a measurable
impact to indoor air from sub-slab soil vapor).

Groundwater impacts would be addressed through LNAPL removal, MNA, and
possibly supplemental groundwater remediation. If warranted by the results of the
statistical analyses conducted on the initial five years of annual MNA data,
supplemental remediation of certain Site-related COCs in localized areas of
groundwater (i.e., where COCs exceed 100x MCLs) may be implemented. However, if
the concentrations of Site-related COCs are stable or decreasing, the MNA program will
continue and will be re-assessed after five additional years of annual groundwater
monitoring. In the long term, the RAOs for groundwater would be met for the Site.

The residential remedial construction activities including excavation, on-property
SVE/bioventing well and piping installation, backfill, sub-slab vapor mitigation, and
Site restoration is estimated to take approximately 1.5 years to complete. Based on
preliminary estimates of the duration of remediation system operation to achieve
cleanup goals, the SVE system may operate for a period of approximately 5 years; the
bioventing system may operate for a period of approximately 30 years.

Estimated Cost — moderate.  Alternative 4A estimated costs are anticipated to be
relatively moderate.

Conclusion — not retained. Alternative 4A is considered potentially technologically and
economically feasible due to the moderate degree of implementability, and moderate
(primarily short term) social, environmental, and economic costs. However, residents
would not be protected against potential exposure to impacted soils in the 2-to-3-foot
depth zone unless homeowners agreed to additional LUCs (such as the recording of an
environmental covenant). Consequently, Alternative 4A is not retained for detailed
evaluation.

5.5.5 Screening of Alternative 4B

Alternative 4B would involve excavation to 3 feet bgs of exposed soils and beneath
residential hardscape at properties where RAOs are not met. The excavation will also
remove residual concrete slabs if encountered in excavations. Excavated areas and
residential hardscape would be replaced to like conditions with clean soils and new
hardscape. Each of the other common technologies identified in Section 5.3 would be
included in this alternative.

Implementability — relatively high. Considerations are similar to Alternative 4A;
differences are discussed below. Alternative 4B has the added difficulty of excavating
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an additional foot. Permission from property owners and residents at 183 residences
would have to be obtained. On the order of 10,000 truckloads of impacted and non-
impacted soil would be hauled to or from the Site. Other construction debris from the
residential hardscape would also be hauled from the Site by truck. Sub-slab mitigation
would be installed at approximately 27 houses.

Effectiveness — relatively high.  Considerations are similar to Alternative 4A;
differences are discussed below. Impacts to the community would be higher for this
alternative than for Alternative 4A because a larger soil volume would be excavated and
the remedy would take longer to implement.

Alternative 4B, which includes excavation of soil to 3 feet bgs, is fully protective
because of the current institutional controls in the City of Carson building code which
require permits for excavation beneath 3 feet bgs. Alternative 4A, by comparison, lacks
protectiveness because while excavation to 2 feet bgs is generally considered by the
USEPA to be adequate to protect residents, as noted by the UCLA expert panel [UCLA
Expert Panel, 2014], there are currently no existing institutional controls to address
residual COCs beneath houses, and to limit access to soils between 2 feet and 3 feet bgs.

The residential remedial construction activities including excavation, on-property
SVE/bioventing well and piping installation, backfill, sub-slab vapor mitigation, and
site restoration is estimated to take approximately two years to complete. Based on
preliminary estimates of the duration of remediation system operation to achieve
cleanup goals, the SVE system may operate for a period of approximately 5 years; the
bioventing system may operate for a period of approximately 30 years.

Estimated Cost — moderate to high. Alternative 4B estimated costs are anticipated to
be moderate to high, relative to other alternatives.

Conclusion — retained. Alternative 4B is considered potentially technologically and
economically feasible due to the moderately difficult degree of implementability, high
effectiveness, and moderate (primarily short term) social and environmental
considerations, and moderately high economic costs. Consequently, Alternative 4B is
retained for detailed evaluation.

5.5.6 Screening of Alternative 4C

Alternative 4C would involve excavation to 5 feet bgs of exposed soils and under
residential hardscape at properties where RAOs are not met. Excavated areas and
residential hardscape would be replaced to like conditions with clean soils and new
hardscape. Each of the other common technologies identified in Section 5.3 would be
included in this alternative.
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Implementability — moderate. Considerations are similar to Alternatives 4A and 4B;
differences are discussed below. Alternative 4C has the added difficulty of excavating
an additional two feet compared with Alternative 4B. Permission from property owners
and residents at 183 residences would have to be obtained. On the order of 17,000
truckloads of impacted and non-impacted soil would be hauled to or from the Site.
Other construction debris from the residential hardscape would also be hauled to and/or
from the Site by truck. Sub-slab mitigation would be installed at approximately 27
houses.

Not all soils would be removed to 5 feet bgs due to shoring, setback and sloping
requirements, and the need to avoid and protect in place certain utilities (water mains).
Excavation would be conducted around public water supply lines which are located
about 3 to 3% feet from the sidewalks in the front yards of approximately one-half of
the properties in the Carousel Tract. These water pipes are of asbestos-cement (transite)
construction. Implementation of excavation to depths of 5 feet or greater in the vicinity
of the transite water main piping would be very difficult to achieve without damaging
the pipes, potentially resulting in interruption of water supply to the community.

Effectiveness — high (long term:; moderate (short term). Considerations are similar to
Alternatives 4A and 4B; differences are discussed below. Impacts to the community
would be higher for Alternative 4C than for Alternatives 4A and 4B because a larger
soil volume would be excavated and the remedy would take longer to implement.

Alternative 4C, which includes excavation of soil to 3 feet bgs, is fully protective
because of the current institutional controls in the City of Carson building code which
require permits for excavation beneath 3 feet bgs.

The residential remedial construction activities including excavation, on-property
SVE/bioventing well and piping installation, backfill, sub-slab vapor mitigation, and
site restoration is estimated to take approximately 2.8 years to complete. Based on
preliminary estimates of the duration of remediation system operation to achieve
cleanup goals, the SVE system may operate for a period of approximately 5 years; the
bioventing system may operate for a period of approximately 30 years.

Estimated Cost — high.  Alternative 4C estimated costs are anticipated to be high by
comparison with other alternatives.

Conclusion — retained. Alternative 4C is considered potentially technologically and
economically feasible, even with the difficult degree of implementability. It has a high
level of effectiveness (although not significantly greater than Alternative 4B), and
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moderate (primarily short term) social and environmental costs, but has high economic
costs. Alternative 4C is retained for detailed evaluation.

5.5.7 Screening of Alternative 4D

Alternative 4D would involve the excavation to 10 feet bgs of exposed soils and from
beneath residential hardscape in areas where RAOs are not met. Excavated areas and
residential hardscape would be replaced to like conditions with clean soils and new
hardscape. Each of the other common technologies identified in Section 5.3 would be
included in this alternative.

Implementability — infeasible. Alternative 4D would not be technically feasible.
Excavation to 10 feet would require larger setbacks to protect structures than shallower
excavations, resulting in a significantly smaller area of each property being available for
excavation. As demonstrated in the pilot test excavation to 10 feet, excavation to 10
feet could be accomplished over less than 40% of the front yard area of the property due
to required setbacks, and only about 5% of the total area of the property. It requires a
larger excavator to reach the depth of 10 feet. The excavator that is required would be
too large to access a property backyard via the side yard, limiting that area that could be
excavated to 10 feet to front yards of most properties. In addition, the very significant
shoring, setback and other protections required would limit the ability to reach a depth
of 10 feet throughout the Site. On the order of 38,000 truckloads of impacted and non-
impacted soil would be hauled to or from the Site.

Effectiveness — high (long term); very low (short term). Impacts to the community
would be much higher for this alternative than for Alternative 4A, 4B and 4C because a
much larger soil volume would be excavated, the remedy would be quite onerous, and it
would take significantly longer to implement at each property and throughout the
neighborhood. Excavation would need to be conducted around public water supply
lines, which are located about 3 to 3% feet inside the sidewalks in the front yards of
approximately one-half of the properties in the Carousel Tract. These water pipes are of
asbestos-cement (transite) construction. Implementation of excavation to depths of 5
feet or greater in the vicinity of the transite water main piping would be very difficult to
achieve without damaging the pipes, potentially resulting in interruption of water supply
to the community.

The residential remedial construction activities including excavation, on-property
SVE/bioventing well and piping installation, backfill, sub-slab vapor mitigation, and
site restoration is estimated to take approximately 6.7 years to complete. Based on
preliminary estimates of the duration of remediation system operation to achieve
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cleanup goals the SVE system may operate for a period of approximately 5 years; the
bioventing system may operate for a period of approximately 30 years.

Alternative 4D, which includes excavation of soil to 3 feet bgs, is fully protective
because of the current institutional controls in the City of Carson building code which
require permits for excavation beneath 3 feet bgs.

Estimated Cost — very high Alternative 4D estimated costs are anticipated to be very
high relative to the estimated costs of other alternatives.

Conclusion — retained. Although the alternative is infeasible to implement and has
significant effectiveness drawbacks, Alternative 4D will be retained for detailed
evaluation, as directed by RWQCB because it includes an excavation to a depth of 10
feet.

5.5.8 Screening of Alternative 5A

Alternative 5A screening would mirror Alternative 4A screening, except that residential
hardscape would not be removed, nor would excavation take place beneath it. Below
are other differences between Alternative 4A and 5A screening.

Implementability — high. Under Alternative 5A, on the order of 2,900 truckloads of
impacted and non-impacted soil would be hauled to or from the Site. Compared with
Alternative 4A, there would be less disruption to the community, less time required for
implementation, less coordination on issues associated with excavation, backfill and
restoration of the property.

Effectiveness — low (long term); relatively high (short term). Under Alternative 5A,
there are no administrative or institutional controls restricting removal of residential
hardscape after remedial action is complete. The City of Carson does not require that
homeowners obtain a permit or notify the City prior to removing residential hardscape
from their property. Because of the lack of a permitting or notification requirement,
Alternative 5A, which does not include excavation of impacted soils beneath residential
hardscape, is not expected to be as protective as Alternative 4A, which includes
excavation beneath residential hardscape to 2 feet. For Alternative 5A to be protective,
an additional LUC or a notification system would be required to ensure notification to
Shell for residential hardscape removal or digging in the 2-to-3-foot depth zone, but it
would not be effective absent homeowner agreement and cooperation.

There are, however, short-term benefits to Alternative 5A compared with Alternative
4A. Alternative 5A would pose less disruption to the residents, less time to implement,
lower impacts associated with trucks and other equipment. There would be less

SB0484\Kast FS Report.docx 54 3/7/2014



Geosyntec®

consultants

noise/vibration without breaking up hardscape, and reduced traffic due to volume
reductions without hardscape debris. It is estimated that this alternative could be
implemented over approximately 1.2 years, followed by an estimated 30-year O&M
period. Based on preliminary estimates of the duration of remediation system operation
to achieve cleanup goals the SVE system may operate for a period of approximately 5
years; the bioventing system may operate for a period of approximately 30 years.

Estimated Cost — moderate.  Alternative 5A estimated costs are anticipated to be
moderate relative to the estimated costs of other alternatives.

Conclusion — retained. Alternative 5A is considered potentially technologically and
economically feasible due to the moderate degree of implementability, and moderate
(primarily short term) social, environmental, and economic costs. However, residents
would not be protected against potential exposure to impacted soils in the 2-to-3-foot
depth zone, nor from exposure to impacted soils beneath residential hardscape.
Consequently, Alternative 5A is not retained for detailed evaluation.

5.5.9 Screening of Alternative 5B

Alternative 5B screening would mirror Alternative 4B screening, except that residential
hardscape would not be removed, nor would excavation take place beneath it. Below
are other differences between Alternative 4B and 5B screening.

Implementability — relatively high. Under Alternative 5B, on the order of 4,300
truckloads of impacted and non-impacted soil would be hauled to or from the Site.
Compared with Alternative 4B, there would be less disruption to the community, less
time required for implementation, less coordination required on issues associated with
excavation, backfill and restoration of the property.

Effectiveness — moderate. Alternative 5B would not be as protective as Alternative 4B,
which includes excavation beneath residential hardscape to 3 feet. As with other
alternatives in the Alternative 5 group, additional LUC or a notification system would
be required to ensure notification to Shell regarding cautions against residential
hardscape removal, but it would not be effective absent homeowner agreement and
cooperation.

The residential remedial construction activities including excavation, on-property
SVE/bioventing well and piping installation, backfill, sub-slab vapor mitigation, and
site restoration is estimated to take approximately 1.5 years to complete. Based on
preliminary estimates of the duration of remediation system operation to achieve
cleanup goals the SVE system may operate for a period of approximately 5 years; the
bioventing system may operate for a period of approximately 30 years.

SB0484\Kast FS Report.docx 55 3/7/2014



Geosyntec®

consultants

Estimated Cost — moderate.  Alternative 5A estimated costs are anticipated to be
moderate relative to the estimated costs of other alternatives.

Conclusion — retained. Alternative 5B is considered potentially technologically and
economically feasible due to the moderately difficult degree of implementability, high
effectiveness, and moderate (primarily short term) social and environmental costs and
moderate economic costs. Residents would not be protected from exposure to impacted
soils beneath residential hardscape. However, Alternative 5B is retained for detailed
evaluation.

5.5.10 Screening of Alternative 5C

Alternative 5C screening would mirror Alternative 4C screening, except that residential
hardscape would not be removed, nor would excavation take place beneath it. Below
are other differences between Alternative 4C and 5C screening.

Implementability — moderate. Under Alternative 5C, on the order of 6,900 truckloads of
impacted and non-impacted soil would be hauled to or from the Site. Compared with
Alternative 4C, there would be less disruption to the community, less time required for
implementation, less coordination on issues associated with excavation, backfill and
restoration of the property. Like Alternative 4C, not all soils would be removed to 5
feet bgs due to shoring, setback and sloping requirements and the need to avoid and
protect in place certain underground utilities (water mains). Excavation would be
conducted around public water supply lines which are located about 3 to 3% feet from
the sidewalks in the front yards of approximately one-half of the properties in the
Carousel Tract. These water pipes are of asbestos-cement (transite) construction.
Implementation of excavation to depths of 5 feet or greater in the vicinity of the transite
water main piping would be very difficult to achieve without damaging the pipes,
potentially resulting in interruption of water supply to the community.

Effectiveness — moderate long term, very low short term. Alternative 5C would not be
as protective as Alternative 4C, which includes excavation beneath residential
hardscape to 3 feet. Because of the lack of a permitting or notification requirement,
Alternative 5C, which does not include excavation of impacted soils beneath residential
hardscape, is not expected to be as protective as Alternative 4C, which includes
excavation beneath residential hardscape to 5 feet. As with other alternatives in the
Alternative 5 group, an additional LUC or a notification system would be required to
ensure notification to Shell regarding cautions against residential hardscape removal,
but it would not be effective absent homeowner agreement and cooperation.
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The residential remedial construction activities including excavation, on-property
SVE/bioventing well and piping installation, backfill, sub-slab vapor mitigation, and
site restoration is estimated to take approximately 2.8 years to complete. Based on
preliminary estimates of the duration of remediation system operation to achieve
cleanup goals the SVE system may operate for a period of approximately 5 years; the
bioventing system may operate for a period of approximately 30 years.

Estimated Cost — high. Alternative 5C estimated costs are anticipated to be high
relative to the estimated costs of other alternatives.

Conclusion — retained. Alternative 5C is considered potentially technologically and
economically feasible, even with the difficult degree of implementability. Residents
would not be protected from exposure to impacted soils beneath residential hardscape.
Alternative 5C has a low level of effectiveness, and moderate (primarily short term)
social and environmental costs, but has high economic costs. Alternative 5C is retained
for detailed evaluation.

5.5.11 Screening of Alternative 5D

Alternative 5D screening would mirror Alternative 4D screening, except that residential
hardscape would not be removed, nor would excavation take place beneath it. Below
are other differences between Alternative 4D and 5D screening.

Implementability — infeasible. Implementation of Alternative 5D would not be
technically feasible. Excavation to 10 feet would require larger setbacks to protect
structures than shallower excavations, resulting in less area of each property being
available for excavation. As demonstrated in the pilot test excavation to 10 feet,
excavation to 10 feet could be accomplished over less than 40% of the front yard area of
the property due to the required setbacks, and only about 5% of the total area of the
property. It requires a larger excavator to reach the depth of 10 feet. The excavator that
is required would be too large to access a property backyard via the side yard in most
instances, limiting the area that could be excavated to 10 feet to front yards of most
properties. In addition, very significant shoring, setback and other protections required
would limit the ability to reach a depth of 10 feet throughout the Site. On the order of
16,000 truckloads of impacted and non-impacted soil would be hauled to or from the
Site.

Effectiveness — moderate (long term); very low (short term). Impacts to the community
would be much higher for this alternative than for Alternative 5A, 5B and 5C because a
much larger soil volume would be excavated, the remedy would be quite onerous, and it
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would take significantly longer to implement at each property and throughout the
neighborhood. Excavation would need to be conducted around public water supply
lines, which are located about 3 to 3% feet inside the sidewalks in the front yards of
approximately one-half of the properties in the Carousel Tract. These water pipes are of
asbestos-cement (transite) construction. Implementation of excavation to depths of 5
feet or greater in the vicinity of the transite water main piping would be very difficult to
achieve without damaging the pipes, potentially resulting in interruption of water supply
to the community.

The residential remedial construction activities including excavation, on-property
SVE/bioventing well and piping installation, backfill, sub-slab vapor mitigation, and
site restoration is estimated to take approximately 4.5 years to complete. Based on
preliminary estimates of the duration of remediation system operation to achieve
cleanup goals the SVE system may operate for a period of approximately 5 years; the
bioventing system may operate for a period of approximately 30 years.

Estimated Cost — high. Alternative 5D estimated costs are anticipated to be high
relative to the estimated costs of other alternatives.

Conclusion — retained. Although the alternative is infeasible to implement and has
significant effectiveness drawbacks, Alternative 5D will be retained for detailed
evaluation, as directed by RWQCB because it includes an excavation to a depth of 10
feet.

5.5.12 Screening of Alternative 6

Alternative 6 would involve the removal of all Site features, and a cap over the entire
Site with hardscape or equivalent. Each of the other common technologies identified in
Section 5.3 would be included in this alternative, except for sub-slab vapor intrusion
mitigation (not necessary because houses are removed).

Implementability — very difficult. This alternative would be very difficult to implement.
Every resident would have to agree to relocate; all 285 houses would be razed. All
current Site residents would be displaced. If some homeowners declined to move, the
presence of some residents would make it untenable to remove all of the surrounding
houses, streets and utilities. Residents in the surrounding neighborhoods would also
experience the disruption of the community. Permits for this remedial action would be
difficult to obtain, given the need for complete cooperation from homeowners.
Approximately 12,500 truckloads of import fill and construction debris from the razed
structures (including asbestos) would be hauled to or from the Site by truck or newly-
constructed rail spur. This alternative also would result in generation of large quantities
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of stormwater that would need to be managed. The County may require stormwater
captured to be percolated, which would exacerbate groundwater contamination issues.

It is very unlikely that this alternative would be allowed to proceed due to anticipated
public reactions, reactions from residential and commercial areas proximate to the Site,
environmental effects, traffic impacts and permitting difficulties. In the short term,
significant and possibly unmitigatable air quality, noise, and traffic impacts would
occur. It is very unlikely that this remedial action would be permitted by SCAQMD and
under CEQA.

Effectiveness — low. Alternative 6 would result in removal of COCs from the Site
through SVE/bioventing, LNAPL removal, groundwater MNA and supplemental
groundwater remediation. COCs would be less likely to leach into groundwater due to
the large reduction in stormwater and irrigation water passing through the soil. The
limited additional reduction in risk and minimal impact to groundwater quality when
compared with other alternatives is substantially outweighed by the very high additional
economic and social (including environmental) costs it would impose on the City, the
surrounding residents and business owners, schools and others, as well as the
difficulties associated with implementation and the substantial costs required for
implementation.

The removal of the Carousel Tract and razing houses also would have significant long-
term impacts to the City of Carson, including the loss of an established neighborhood
community and a loss of tax revenue. Typically, a decrease in population leads to a
decrease in tax revenues within a city; this can either be countered by increasing the tax
burden placed on the remaining residents using increased tax rates, or by decreasing the
quality of services provided to the community. Either of these solutions makes the City
a less attractive place to live and could create a financial burden on the City of Carson.
The loss of 285 households also would adversely impact nearby businesses and schools.

Estimated Cost — very high. The estimated cost of Alternative 6 would be very high
relative to the other alternatives.

Conclusion — not retained. Alternative 6 is not considered technologically and
economically feasible due to a very difficult degree of implementability, very high
social and economic costs, and moderate environmental costs. Consequently, this
remedial alternative is not retained for additional evaluation.
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5.5.13 Screening of Alternative 7

Alternative 7 would involve the capping of exposed soils and landscaped areas of the
Site with hardscape or equivalent. Each of the other common technologies identified in
Section 5.3 would be included in this alternative.

Implementability — moderate. Implementation of Alternative 7 would be moderately
difficult. The remedial activities may have a significant impact on the community in
the short term during landscape removal and hardscape placement. Residents would
lose existing landscaping, and future landscaping would have to be done above the cap
in planter boxes. It is expected that this requirement may not be agreeable to many (or
most) residents due to the permanent loss of landscaping and open yards. During
construction, air quality, noise, and traffic impacts would be anticipated.

Effectiveness — high.  Alternative 7 would result in removal of COCs from the Site
through SVE/bioventing, LNAPL removal, groundwater MNA, and supplemental
groundwater remediation. COCs would be less likely to leach into groundwater due to
the large reduction in stormwater and irrigation water passing through the soil. In the
long term, RAOs would be met for the Site. A new LUC would be required to prohibit
residential hardscape removal, but it would not be effective absent homeowner
agreement and cooperation. This alternative would also result in generation of large
quantities of stormwater that would need to be managed. The County may require
stormwater captured to be percolated, which would exacerbate groundwater
contamination issues. This alternative is estimated to take approximately 1.4 years to
implement, followed by an estimated 30-year O&M period. Based on preliminary
estimates of the duration of remediation system operation to achieve cleanup goals the
SVE system may operate for a period of approximately 5 years; the bioventing system
may operate for a period of approximately 30 years.

Estimated Cost — moderate. Alternative 7 estimated costs are anticipated to be low
relative to the estimated costs of other alternatives.

Conclusion — retained. Alternative 7 is considered potentially technologically and
economically feasible due to the moderately difficult degree of implementability and
moderate social, environmental, and economic costs. Consequently, Alternative 7 is
retained for additional evaluation.

5.6 Retained Alternatives

The following alternatives were retained based on evaluation of effectiveness,
implementability and cost:
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Alternative 4B
Alternative 4C
Alternative 4D
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The retained alternatives, shown in Table 5-4, will undergo detailed evaluation in
Section 6.
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6. DETAILED EVALUATION OF ALTERNATIVES
6.1 General

This section includes a detailed evaluation of the retained remedial alternatives for the
Site. An overview of the criteria used for the detailed evaluation is presented below.

6.2 Detailed Evaluation Criteria

For the detailed evaluation, this FS uses as guidance the nine criteria that are identified
in the Guidance for Conducting Remedial Investigations and Feasibility Studies Under
CERCLA [USEPA, 1988]. In addition, this FS uses three criteria that address key Site-
specific issues of importance to alternative evaluation: Consistency with Resolution 92-
49, Social Considerations, and Sustainability.

The first two CERCLA criteria relate directly to findings that must be made in the
remedy decision for the Site. These are categorized as threshold criteria that a selected
remedy must meet. Each of these criteria is outlined below.

1) Overall Protection of Human Health and the Environment — This
criterion requires evaluation of how the alternative achieves and maintains
protection of human health and the environment. The overall assessment of
protectiveness draws on the assessments conducted under other evaluation
criteria, especially long-term effectiveness and permanence, short-term
effectiveness, and compliance with ARARs. Evaluation of the overall
protectiveness of an alternative focuses on whether an alternative achieves
adequate protection and describes how risks posed through each pathway are
eliminated, reduced, or controlled through treatment and institutional
controls. This evaluation also considers whether an alternative poses any
unacceptable short-term or cross-media impacts.

2) Compliance with ARARs — This criterion requires an evaluation of how the
alternative complies with identified ARARs and applicable advisories or
guidance that are “to be considered.” ARARs are generally categorized as
action-specific, location-specific, or chemical-specific Federal or state-
promulgated requirements. A list of potential Federal and state action-
specific, location-specific, or chemical-specific ARARs have been identified
for the Site and are included in Tables 6-1 and 6-2, respectively.

The following five CERCLA criteria are “balancing” criteria. They represent the
primary criteria upon which the detailed evaluation is based and that are used to
distinguish among alternatives that meet the threshold requirements above. The
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alternative that strikes the best balance among these five criteria and that meets the
threshold criteria generally is the preferred alternative.

3)

4)

5)

6)

7)

Long-term Effectiveness and Permanence — Requires evaluation of the
long-term effectiveness of the remedial alternative in maintaining protection
of human health and the environment following implementation of the
alternative.

Reduction of Toxicity, Mobility, and Volume through Treatment — The
assessment against this criterion evaluates the anticipated performance of the
treatment technologies that the alternative comprises, and assesses their
ability to reduce the toxicity, mobility and volume of impacted materials
through the use of treatment.

Short-term Effectiveness — Requires an assessment of the protection of
human health and the environment during construction and implementation
of the remedial alternative until RAOs are met. The following factors are
addressed as appropriate for each alternative: protection of the community
during remedial actions; protection of workers during remedial actions;
environmental impacts; and time until remedial response objectives are
achieved.

Implementability — This criterion requires an assessment of the technical
and administrative feasibility of an alternative, including the availability of
required services and materials to execute the alternative.

Estimated cost — Requires evaluation of the anticipated capital costs and
operation and maintenance (O&M) costs of an alternative. For this FS
Report, O&M costs are presented in 2014 dollars without a discount rate
being applied.

The following two CERCLA criteria will be considered following comment on this FS
Report and on the RAP. They are not further considered in this FS Report:

8)

9)

State Acceptance — Allows for consideration of preferences or apparent
concerns by RWQCB.

Community Acceptance — Allows for consideration of the community’s
preferences or concerns regarding remedial alternatives. RWQCB will
consider the community’s preferences or concerns after this FS Report and
RAP are prepared.
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The three additional criteria that are important for Site-specific concerns are discussed

below:

10)

11)

Consistency with Resolution 92-49 — The RWQCB letter of January 23,
2014 places particular emphasis on the provisions of State Water Resources
Control Board Resolution 92-49. In part, Resolution 92-49 requires that
RWQCB assure that the cleanup promotes attainment of background water
quality or the best water quality that is reasonable. An alternative cleanup
level, other than background, must take into account the criteria set forth in
Section 2550.4 of Title 23, CCR, which include, among other factors,
criteria to protect human health and the environment; must address nuisance
conditions, and must be consistent with the maximum benefit to the people
of the state.

The focus in Resolution No. 92-49 with respect to remedial activity is on
water quality and not on all media. Waste in non-water media (such as soil)
should be addressed through remediation to promote the attainment of
background water quality (not, for example, background levels in soil) or the
best water quality that is reasonably feasible given the considerations listed.

Resolution 92-49 also includes the concept of technical and economic
feasibility, in a manner that is distinct from the criteria of implementability
or cost. Technological feasibility is determined by assessing available
technologies which have shown to be effective under similar hydrogeologic
conditions in reducing the concentration of the constituents of concern.

Economic feasibility is an objective balancing of the incremental benefit of
attaining further reductions in the concentrations of constituents of concern
as compared with the incremental cost of achieving those reductions. The
evaluation of economic feasibility will include consideration of current,
planned, or future land use, social, and economic impacts to the surrounding
community including property owners other than the discharger. As per
Resolution 92-49, economic feasibility does not refer to the discharger’s
ability to finance cleanup. Availability of financial resources should be
considered in the establishment of reasonable compliance schedules.

Social Considerations — For this FS Report, an especially important
evaluation criterion is the social impact of the remedial action on the
community. Considerations associated with social impact include disruption
of the ability of individual homeowners to enjoy the use of their property,
community disruption during and after remediation, environmental factors
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such as traffic, dust and noise, and effects on the integrity and preservation
of the neighborhood.

12) Sustainability — Sustainability, or green remediation, involves employing
technologies and cleanup approaches to reduce a project’s environmental
footprint. The environmental footprint of a remediation activity exceeds the
Site physical boundary because the materials used and the energy consumed
create impacts elsewhere. Typically, these offsite impacts have not been
fully incorporated into the decision-making process, but their cost ultimately
affects all of society. Sustainability assessments identify potential impacts
that may have been discounted, or not included, in traditional assessments.
These assessments can illustrate impacts that occur on local, regional, and
global scales, including the direct and indirect releases of contaminants; the
consumption of raw materials; and the production, collection, and disposal
of wastes. Sustainability concepts recognize a holistic assessment in a
broader scope and time horizon. In addition to looking beyond project Site
physical boundaries, sustainability includes the social and economic impacts
of remedial decisions. Sustainability integrates many different and
sometimes competing factors in planning for the future and incorporates
consideration of factors that may be intangible and unquantifiable.

6.3 Retained Remedial Alternatives — Detailed Evaluation

6.3.1 General

This section includes the detailed evaluation of the retained remedial alternatives
presented in Table 5-4. Each alternative is evaluated separately according to the
criteria listed above. The common elements of the final remedial alternatives are not
evaluated as they are the same for each alternative. A summary of the detailed
evaluation of the final remedial alternatives is shown in Table 6-10.

6.3.2 Detailed Evaluation of Remedial Alternative 1

6.3.2.1 Overall Protection of Human Health and the Environment

The no action alternative does not effectively mitigate potential future risks associated
with the exposure pathways of ingestion, inhalation, or direct contact with Site soils,
soil vapor, or leaching to groundwater. It does not provide any means for source zone
mass removal and would not be protective of human health and protection of
groundwater under the hypothetical future scenario use. It does not meet RAOs. It is
included as required by the NCP, and for a baseline against which other alternatives are
compared.
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6.3.2.2 No Further Evaluation

Because the no action alternative does not meet the threshold requirement of providing
overall protection of human health and the environment, no further evaluation of this
alternative is performed.

6.3.3 Detailed Evaluation of Alternative 4B

Sub-slab Excavate Groundwater Remove
Alt Existing Vapor Excavate Beneath MNA and LNAPL SVE/
ICs Intrusion to 3 ft Residential Supplemental as Bioventing
Mitigation Hardscape Groundwater Feasible
Remediation
4B X X X X X X X

6.3.3.1 Overall Protection of Human Health and the Environment

Alternative 4B would effectively mitigate potential future risks associated with the
ingestion, inhalation, or direct contact with Site soils, soil vapor, or groundwater.

Excavation of the upper 3 feet of soil and residential hardscape and replacement with
clean soil beneath landscaped areas and residential hardscape areas would mitigate
incidental contact with impacted soils. This alternative would therefore meet RAOs for
exposure to soils in the upper 3 feet. Contact with underlying impacted soils below 3
feet bgs would be limited by the permitting process associated with the City of Carson
Building Code Section 8105, which amends the L.A. County Building Code Section
7003.1. This is an existing institutional control that would limit exposure to soils below
3 feet, and through a notification system that will be developed and established
following approval of the RAP.

Vapor intrusion mitigation through sub-slab depressurization (SSD) would mitigate the
potential vapor intrusion pathway at properties where sub-slab soil vapor RAOs are not
met.

SVE/bioventing would address remaining impacted areas not addressed through
excavation beneath landscape and residential hardscape, under concrete foundations of
houses, and soils deeper in the vadose zone. The technologies would be used where
appropriate, based on Site investigation data, to promote degradation of residual
hydrocarbon concentrations that do not meet RAOs. The addition of SVE would
decrease the concentrations of VOCs and more volatile fractions of TPH in soil vapor
and soil in the areas where it is applied. SVE/bioventing, combined with MNA, will
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achieve cleanup goals for COCs in the long term. The mass reduction of VOCs and
TPH through SVE and bioventing would likely reduce the time required for
groundwater restoration.

LNAPL removal would occur where LNAPL has accumulated in monitoring wells and
from areas where a significant reduction in current and future risk to groundwater
would result. LNAPL removal would take place to the extent technologically and
economically feasible.

The shallow Bellflower aquitard, in which the uppermost groundwater occurs beneath
the Site, and the underlying Gage aquifer are not known sources of drinking water in the
Site area, so there is not currently a known groundwater ingestion pathway. As a result
of this remedial action, however, groundwater would be protected for designated future
beneficial uses such as municipal supply. In addition, COCs in groundwater would be
reduced using source reduction and MNA. The annual MNA program would
commence during implementation of the remedy, specifically startup of the SVE
system. If after five years of semi-annual MNA monitoring the concentrations of Site-
related COCs are not stable or decreasing based on statistical analysis, supplemental
groundwater remediation would be considered. However, if the concentrations of Site-
related COCs are stable or decreasing, the MNA program would continue and would be
re-assessed after five additional years of annual groundwater monitoring.

6.3.3.2 Compliance with ARARs

Alternative 4B would meet the identified ARARs. The ARARs that may be applicable
for one or more of the technologies that this alternative comprises are identified in
Tables 6-1 and 6-2. A separate assessment of this alternative’s consistency with State
Water Resources Control Board Resolution 92-49 is set forth in Section 6.3.3.8.

6.3.3.3 Long-term Effectiveness and Permanence

The combination of technologies used for Alternative 4B is anticipated to be highly
effective at reducing the toxicity, mobility and volume of the COCs in the long-term. It
would be a permanent, effective, long-term remedy.

Removal of soils to a depth of 3 feet would remove the impacted soils for which a
human exposure pathway potentially is complete, and replace them with clean soils.

SVE/bioventing is anticipated to be effective at the long-term remediation of VOCs and
more volatile fractions of TPH. Sub-slab mitigation is an effective measure for vapor
intrusion mitigation until no longer needed.
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Groundwater goals would be achieved in the long term through the combination of
LNAPL removal, MNA, and supplemental groundwater remediation.

6.3.3.4 Reduction of Toxicity, Mobility and VVolume through Treatment

The following technologies included in this alternative involve treatment of impacted
media: SVE/bioventing, LNAPL removal, groundwater MNA, and supplemental
groundwater remediation. These treatment technologies would result in a high degree
of reduction of toxicity, mobility, and volume of COCs from the Site.

6.3.3.5 Short-term Effectiveness

The implementation of Alternative 4B would be effective at removing COCs in the
short term. Excavation beneath residential hardscape and landscape would remove
impacted soils in the top 3 feet of soil, and do so relatively quickly, while at the same
time temporarily increasing the possibility of negative impacts for the community and
for Site workers.  During excavation, several mitigation measures would be
implemented to minimize negative impacts. Best practices would be utilized so that
utilities would be identified and provisions made to protect them in place or remove and
reinstall, efficient equipment would be employed for implementing the remediation,
materials would be handled safely, and dust, vapor, and odors would be controlled.

As described in the Draft Relocation Plan (an Appendix to the RAP), residents of
properties where remedial excavations are being conducted would be relocated for the
duration of the remedial excavation, backfill, and hardscape restoration operations.
Following backfill and utility and hardscape restoration, residents would move back
into their homes during landscape restoration and fence/block wall construction, or, at
their option, wait to return until after the landscape restoration work is completed. For
properties on the perimeter of the tract where excavation work is being conducted,
residents of adjacent properties would be offered relocation as necessary.

Sub-slab vapor intrusion mitigation at a limited number of properties where sub-slab
soil vapor concentrations do not meet RAOs is a short-term measure to mitigate
potential indoor exposure to vapor. Additionally, SVE/bioventing would be effective in
the short term at removal of volatile COCs from the subsurface. The degradation of
volatile fractions of TPH through bioventing would take somewhat longer to complete.

Based on the short-term benefits and risks, short-term effectiveness through careful
planning and execution is relatively high.
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6.3.3.6 Implementability

Implementability of Alternative 4B would be relatively high.

Alternative 4B would be more easily implemented than alternatives that involve deeper
excavations because of the lower number of properties affected, decreased volume of
soils, the lack of shoring requirements, and the lack of a need to remove and replace
utility lines. Alternative 4B would require the excavation of an estimated 183
properties, the same number of properties as Alternatives 4C, 5B and 5C. Alternative
4D and 5D require the excavation of 214 properties.

Alternative 4B requires a smaller volume of soil removed than Alternatives 4C, 4D, 5C
and 5D. Excavation to 3 feet is more implementable than excavation to 5 or 10 feet
because the excavation can be accomplished more easily with potentially no shoring,
sloping or setback of the excavation. In addition, some utility lines are likely to be
below 3 feet and those that are within the upper 3 feet can be more readily protected
than with deeper excavation. The water mains are located at 3 to 3.5 feet, so
Alternatives 4B and 5B would present lower risk of damaging the water mains, whereas
Alternatives 4C, 4D, 5C and 5D may require the capping, excavation and replacement
of water mains, as well as gas pipes, and telecommunication lines, which would be
disruptive to a very large part of the community. Alternative 4B would pose less of a
disturbance to utilities than Alternative 7 because capping the entire Site may require
removal or re-routing of utilities to retain access.

Alternatives 4B, 4C, and 4D are more difficult to implement than Alternatives 5B, 5C,
5D or Alternative 7 because of the additional technical, administrative and design
considerations associated with removal and replacement of residential hardscape.
Residents would be relocated for a longer period of time to allow for hardscape
restoration. There would be greater community disruption due to the greater number of
truck trips. Removal of the hardscape significantly increases the amount of waste that
must be transported and disposed or recycled. Administrative feasibility is more
complex for the Alternative 4 set because the contractor must discuss hardscape
restoration in addition to landscape restoration. Alternative hardscape and landscaping
may be considered if requested by the owner and if it does not result in significant
schedule or cost impacts.

These added implementability issues make Alternative 4B somewhat more difficult to
implement compared with Alternative 5B.
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6.3.3.7 Estimated Cost

The cost estimate for Alternative 4B is contained in Table 6-4 and summarized below.
Alternative 4B is less costly than Alternatives 4C, 4D, and 5D, but more costly than
Alternatives 5B, 5C and 7. A cost estimate summary follows:

Alternative 4B Remedial Cost Estimate

Category Estimated Cost ($ millions)
Demolition $1.4

Excavate, Backfill, and Associated Costs $33.9

Other Direct Costs $19.6

Post-Excavation Construction and Long-Term O&M | $24.1

TOTAL ESTIMATED COST $79

COST ESTIMATE RANGE (-20%/+30%) $63 - $103

6.3.3.8 Consistency with Resolution 92-49

Resolution 92-49 requires RWQCB to assure that the cleanup promotes attainment of
background water quality or the best water quality that is reasonable. In addition, any
alternative cleanup level must take into account criteria to protect human health, must
address nuisance conditions, and must be consistent with the maximum benefit to the
people of the state. Resolution 92-49 also requires that RAOs must be based, in part, on
technological and economic feasibility.

In its January 23, 2014 letter, RWQCB commented that in the Revised SSCG Report,
Shell had not provided a basis for estimating remedial costs, and that cleanup metrics
such as mass of wastes removed or risks abated was not provided. Further, RWQCB
stated that the range of accuracy of estimated costs in the Revised SSCG Report was
overly broad. To address this statement, the accuracy of cost estimates, which normally
IS expected to be -30%/+50% at the FS-level of project development, is now estimated
to be -20%+30% at the current level of project development. RWQCB also commented
that Shell asserted that certain alternatives might affect the tax basis of the City of
Carson; those are the alternatives that included permanent destruction of houses as part
of the remedy (Alternatives 2, 3, and 6). Each of these alternatives has been eliminated
in the alternatives screening step as set forth in Section 5.

In Resolution 92-49, economic feasibility is defined as follows:

“Economic feasibility is an objective balancing of the incremental benefit of
attaining further reductions in the concentrations of contaminants of concern
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as compared with the incremental cost of achieving those reductions. The
evaluation of economic feasibility would include consideration of current,
planned, or future land use, social, and economic impacts to the surrounding
community including property owners other than the discharger. Economic
feasibility, in this Policy, does not refer to the discharger’s ability to finance
cleanup. Availability of financial resources should be considered in the
establishment of reasonable compliance schedules.”

Alternative 4B proposes a cleanup of impacted soils on residential properties to a depth
of 3 feet. Existing institutional controls, combined with notification procedures and the
Surface Containment and Soil Management Plan, provide adequate protection of
homeowners against exposure to deeper impacted soils. Other remedial elements of
Alternative 4B include additional protections against exposures to Site contaminants,
and these other elements also result in RAOs being met for groundwater beneath the
Site.

An objective balancing of incremental benefits shows that Alternative 4B meets the
threshold criterion of protectiveness of human health and the environment, and it also
complies with ARARs. Alternative 4B also results in the safe continued use of the Site
for its current residential purpose, and it minimizes social impacts — and therefore
economic impacts — associated with Site COCs by removing those COCs and achieving
the RAOs while preserving the neighborhood and resulting primarily in only short-term
inconvenience to the residents. By balancing the other evaluation criteria against added
cost, Shell finds no incremental benefit associated with excavation beyond that
contemplated under Alternative 4B that would justify the incremental social,
environmental and economic costs of such excavation. Alternative 4B therefore, is
fully compliant with Resolution 92-49.

6.3.3.9 Social Considerations

Alternative 4B would have a relatively low-to-moderate social impact. An estimated
183 properties would be affected. Excavation and backfill would take approximately 3
weeks per property, plus an additional approximately 3 to 4 weeks for restoration, for
Alternative 4B. This is a shorter duration than it would take to implement Alternatives
4C, 4D, 5C and 5D.

The removal and replacement of landscape and hardscape to like conditions may
slightly alter the property of the homeowner. During construction, potentially
significant air quality, noise, and traffic impacts would be anticipated. Because of the
disruption, residents of properties where remedial excavations are being conducted
would be relocated for the duration of the remedial excavation, backfill, and hardscape

SB0484\Kast FS Report.docx 71 3/7/2014



Geosyntec®

consultants

restoration operations. Surrounding areas would be impacted by heavy truck traffic.
Similar impacts are anticipated for any of the excavation Alternatives (4C, 4D, 5B, 5C,
and 5D) but would occur over a lesser duration for Alternative 4B than for any others
but 5B. In addition, based on the results of the excavation pilot testing, the construction
impacts associated with traffic, noise, dust, odors can be mitigated.

6.3.3.10 Sustainability

Alternative 4B would require the use of excavation equipment and trucks that would
create emissions affecting air quality. As the time for remediation, the number of
properties and the number of truckloads increases, so would the emissions and effect on
air quality. Alternative 4B would have less of an impact on air quality than Alternatives
4C, 4D, 5C and 5D, but it is not as sustainable as Alternatives 5B or 7.

Each alternative requires the disposal of some impacted materials in landfills, along
with recycle of most soils. Landfill space is finite and an increased volume of materials
being disposed of in landfills reduces the availability of a valuable resource. Alternative
4B is more sustainable in this regard than Alternatives 4C, 4D, 5C, and 5D but not as
sustainable as Alternatives 5B or 7.

Alternatives 4B, 4C, and 4D create additional waste as opposed to Alternatives 5B, 5C,
and 5D because of the removal of residential hardscape.

During construction, removal of landscaping could impact water quality should a storm
event occur. Removal of hardscape for Alternatives 4B, 4C and 4D would expose a
larger area of soil to potential short-term erosion and water quality issues, although
these effects would be mitigated through use of a stormwater pollution protection plan
(SWPPP).

6.3.4 Detailed Evaluation of Alternative 4C

Sub-slab Excavate Groundwater Remove
Alt Existing Vapor Excavate Beneath MNA and LNAPL SVE /
ICs Intrusion to 5 ft Residential Supplemental as Bioventing
Mitigation Hardscape Groundwater Feasible
Remediation
4C X X X X X X X
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6.3.4.1 Overall Protection of Human Health and the Environment

Similar to Alternative 4B, Alternative 4C would effectively mitigate potential future
risks associated with the ingestion, inhalation, or direct contact of Site soils, soil vapor,
or groundwater.

Excavation of the upper 5 feet of soil and replacement with clean soil would prevent
most contact with impacted soils, with the possible exception of excavation for
swimming pool installation. The City of Carson Building Code Section 8105, which
amends the L.A. County Building Code Section 7003.1, is an existing institutional
control that would limit exposure to soils below 3 feet.

Mitigation of vapor intrusion pathways, SVE/bioventing use, LNAPL removal, and
groundwater remediation would be the same as for Alternative 4B, and so would be
equally protective.

6.3.4.2 Compliance with ARARs

Alternative 4C would meet the identified ARARs. The ARARs that may be applicable
for one or more of the technologies that this alternative comprises are identified in
Tables 6-1 and 6-2. A separate assessment of this alternative’s consistency with State
Water Resources Control Board Resolution 92-49 is set forth in Section 6.3.4.8.

6.3.4.3 Long-term Effectiveness and Permanence

This alternative would be highly effective in the long-term based on the same
considerations as Alternative 4B.

6.3.4.4 Reduction of Toxicity, Mobility and VVolume through Treatment

The following technologies included in this alternative involve treatment of the media:
SVE/bioventing, groundwater treatment through supplemental groundwater
remediation, and LNAPL removal. These treatment technologies would result in the
same degree of reduction of toxicity, mobility, and volume through treatment as
Alternative 4B.

6.3.4.5 Short-term Effectiveness
In Alternative 4C, excavating an additional 2 feet of soil relative to Alternative 4B

would result in a longer period of exposure to potentially impacted soil, and therefore
would pose potentially greater negative impacts to the community and workers than for

SB0484\Kast FS Report.docx 73 3/7/2014



Geosyntec®

consultants

Alternative 4B. The short-term effectiveness of sub-slab vapor intrusion mitigation,
SVE/bioventing, and LNAPL removal and supplemental groundwater remediation
would be similar to Alternative 4B.

Based on the short-term benefits and risks, short-term effectiveness through careful
planning and execution is moderate.

6.3.4.6 Implementability

Alternative 4C is less implementable than Alternatives 4B, 5B, and 5C, and more
implementable than 4D and 5D because of the volume of soils, the number of properties
affected, the necessity for shoring or slot trenching, the need to protect water mains, and
the potential impacts on utility lines. Alternative 4C would require the excavation of
183 properties. This is the same number of properties as Alternatives 4B, 5B and 5C.
Alternative 4D and 5D require the excavation of 214 properties.

Alternative 4C requires a smaller volume of soil removed than Alternatives 4D and 5D,
but a larger volume than Alternatives 4B, 5B and 5C. Deeper excavation increases the
soil excavated and recycled or disposed, and the amount of clean soil brought back to
the Site. Alternative 4C has increased permitting requirements from Alternatives 4B and
5B since shoring or slot trenching would be required by OSHA for trenching at or
below 5 feet in depth, and greater setbacks from structures would be required for
stability.

Excavation to 5 feet for Alternative 4C has low implementability because utility lines
would be encountered at this depth. Alternative 4C requires the protection of water
mains and avoiding removal of some impacted soil around them, addressing gas pipes,
and telecommunication lines. Alternative 4C is less implementable than Alternatives 4B
and 5B, for which utility impacts would be more readily addressed due to the lesser
depth of excavation.

Alternative 4C would rely upon existing institutional controls to prevent contact with
soils below the depth of excavation.

The set of Alternatives 4B, 4C, and 4D is more difficult to implement than the set of
Alternatives 5B, 5C, and 5D or Alternative 7 because of the additional technical,
administrative and design considerations associated with removal and replacement of
residential hardscape. Removal of the hardscape increases the amount of waste that
must be transported and disposed or recycled. Administrative feasibility is more
complex for the Alternative 4 set because Shell’s contractor must also meet with
property owners and address hardscape and landscape restoration.  Alternative
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hardscape and landscaping may be considered if requested by the owner and if it does
not result in significant schedule or cost impacts.

These added implementability issues make Alternative 4C more difficult to implement
than Alternatives 4B, 5B and 5C.

6.3.4.7 Estimated Cost

The cost estimate for Alternative 4C is contained in Table 6-5. A cost estimate
summary follows:

Alternative 4C Remedial Cost Estimate

Category Estimated Cost ($ millions)
Demolition $1.4

Excavate, Backfill, and Associated Costs $49.3

Other Direct Costs $28.8

Post-Excavation Construction and Long-Term O&M | $24.1

TOTAL ESTIMATED COST $104

COST ESTIMATE RANGE (-20%/+30%0) $83 - $135

6.3.4.8 Consistency with Resolution 92-49

The discussion in Section 6.3.3.8 explains how Alternative 4B complies with
Resolution 92-49. Because Alternative 4B provides adequate human health and
environmental protection, meets ARARS, and objectively balances the incremental
benefit of attaining further reductions in the concentrations of contaminants of concern
compared with the incremental cost of achieving those reductions, then by logical
extension Alternative 4C, which is more costly without adding protectiveness to human
health and groundwater protection, cannot be judged to be as compliant with Resolution
92-49 as is Alternative 4B.

6.3.4.9 Social Considerations

The range of social impacts and disruption for Alternative 4C would be similar as for
Alternative 4B, but the duration of the alternative would be about a year longer, so that
Alternative 4C would have a moderately high social impact. Residents would be
relocated for a longer period of time than in Alternative 4B due to the additional time
and difficulty involved with the deeper excavations.
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6.3.4.10 Sustainability

Alternative 4C has the same sustainability issues as discussed for 4B. Alternative 4C
would create more greenhouse gas emissions from equipment since more soil would
need to be transported and excavated, and there would be greater greenhouse gas
emissions associated with the larger volume of impacted soil excavated. Alternative 4C
would also use more landfill space because of the larger volume of soil excavated.
There may also be increased waste when due to excavating and replacing utilities.

6.3.5 Detailed Evaluation of Alternative 4D

Sub-slab Excavate Groundwater Remove
Alt Existing Vapor Excavate Beneath MNA and LNAPL SVE /
ICs Intrusion to 10 ft Residential Supplemental as Bioventing
Mitigation Hardscape Groundwater Feasible
Remediation
4D X X X X X X X

Alternative 4D is not capable of being implemented as contemplated. Although there is
a discussion of each evaluation criterion below, the basic lack of implementability
overshadows the evaluation and the conclusions that may be reached regarding each
criterion.

6.3.5.1 Overall Protection of Human Health and the Environment

Similar to Alternatives 4B and 4C, Alternative 4D would effectively mitigate potential
future risks associated with the ingestion, inhalation, or direct contact of Site soils, soil
vapor, or groundwater.

Excavation of the upper 10 feet of soil and replacement with clean soil would prevent
contact with impacted soils for all but extensive construction. However, due to setback
and shoring requirements, and also due to the presence of the transite water mains, some
impacted soil beneath landscaping and hardscape in the upper 10 feet would be left in
place. Also, at properties where it is impractical for the necessary equipment to be
brought into back yards, those yards would not be excavated to 10 feet. The City of
Carson Building Code Section 8105, which amends the L.A. County Building Code
Section 7003.1, is an existing institutional control that would limit exposure to soils
below 3 feet. Mitigation of vapor intrusion pathways and groundwater remediation
would be the same as for Alternative 4B, and so would be equally protective.
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6.3.5.2 Compliance with ARARs

If it were implementable, Alternative 4D would meet the identified ARARs. The
ARARs that may be applicable for one or more of the technologies that comprise this
alternative are described in Tables 6-1 and 6-2. A separate assessment of this
alternative’s consistency with State Water Resources Control Board Resolution 92-49 is
set forth in Section 6.3.5.8.

6.3.5.3 Long-term Effectiveness and Permanence

Alternative 4D would be highly effective in the long-term based on the same
considerations as Alternative 4B. Due to the additional volume of soil that would be
excavated, the RAOs would be met in soil faster than in Alternative 4B and 4C.

6.3.5.4 Reduction of Toxicity, Mobility and VVolume through Treatment

The following technologies involved in this alternative involve treatment of the media:
SVE/bioventing, groundwater treatment through supplemental groundwater
remediation, and LNAPL removal. These treatment technologies would result in a high
degree of reduction of toxicity, mobility, and volume from the Site.

6.3.5.5 Short-term Effectiveness

For Alternative 4D, excavating an additional 5 feet of depth relative to Alternative 4C
would result in significantly more days when impacted soil would be exposed, much
more disruption of the community, and therefore pose much greater negative impacts to
the community and workers than for Alternative 4C. The short-term effectiveness of
sub-slab vapor intrusion mitigation, SVE/bioventing, and LNAPL removal and
supplemental groundwater remediation of groundwater would be similar to Alternative
4B and 4C. A larger number of houses would be affected by excavation: 214 for
Alternative 4D as compared with 183 for Alternatives 4B and 4C. Because there would
be additional very significant negative impacts without significant additional benefits,
short-term effectiveness is very low.

6.3.5.6 Implementability

Alternative 4D is not implementable. Excavation to 10 feet would require larger
setbacks and more shoring to protect structures than shallower excavations, resulting in
less area of each property being available for excavation. As demonstrated in the pilot
test excavation to 10 feet, excavation to 10 feet could be accomplished over less than
40% of the front yard area of a property due to the required setbacks, and only about 5%
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of the total area of the property. The excavator that would be required to reach a depth
of 10 feet would be too large to access most, if not all, backyards via the side yard,
limiting the area that could be excavated to 10 feet to parts of the front yards of most
properties.  Also, excavation to 10 feet would require extensive shoring or slot
trenching to protect structures. For the pilot test excavation, the County Department of
Public Works required that excavation slots be backfilled the same day as they were
excavated. For full-scale implementation, there would not be sufficient time in a given
work day to excavate a slot, load and transport excavated soils, particularly for back
yards which would require transferring soils to the street for loading, and backfill the
slot. This onerous constraint would further reduce the feasibility of Alternatives 4D and
5D.

When compared with Alternatives 4B, 4C, 5B, 5C and 5D, Alternative 4D involves the
greatest volume of soils, the greatest number of properties affected, the longest period
of remediation per property, the greatest amount of shoring, increased equipment
requirements, and the greatest difficulty posed by the presence of utility lines.
Alternative 4D would require the excavation of 214 properties, whereas Alternatives 4B
and 4C require the excavation of 183 properties.

Alternative 4D requires the largest volume of soil to be excavated and disposed and the
largest amount of clean soil brought back the Site. Alternative 4D has increased
permitting requirements compared with Alternatives 4B and 5B since shoring or slot
trenching is required by OSHA for trenching at or below 5 feet in depth and greater
setbacks from structures would be required for stability

Where it is possible to excavate to 10 feet in back yards, a further complication arises
because of the presence of overhead utility lines. Worker protection from electrocution
hazard due to the excavator encountering overhead power lines likely would require
removal of power lines during excavation and restoration, which would have further
impacts to the resident’s property and possibly to other properties. Alternative 4D
would require removal and replacement of utility lines on each property, and either
protection of water mains gas pipes, and telecommunication lines in place, which would
leave impacted soil in place, or manual excavation around pipes. Either approach would
be very difficult. Accordingly Alternative 4D is less implementable than Alternatives
4B and 5B for which utility work is more manageable.

Alternative 4D is able to rely on existing institutional controls to prevent contact with
significant impacted soils which would remain below 3 feet bgs, due to setback
requirements and potential utility protection.
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6.3.5.7 Estimated Cost

The cost estimate for Alternative 4D is contained in Table 6-5. Alternative 4D has an
extraordinarily high cost. It is the highest cost alternative of the final remedial
alternatives. A cost summary follows:

Alternative 4D Remedial Cost Estimate

Category Estimated Cost ($ millions)
Demolition $1.7

Excavate, Backfill, and Associated Costs $104.5

Other Direct Costs $56.2

Post-Excavation Construction and Long-Term O&M | $24.1

TOTAL ESTIMATED COST $187

COST ESTIMATE RANGE (-20%/+30%) $150 — $243

6.3.5.8 Consistency with Resolution 92-49

The discussion in Section 6.3.3.8 explains how Alternative 4B complies with
Resolution 92-49. Because Alternative 4B provides adequate human health and
environmental protection, meets ARARs, and objectively balances the incremental
benefit of attaining further reductions in the concentrations of contaminants of concern
compared with the incremental cost of achieving those reductions, then by logical
extension Alternative 4D, which is more costly without adding protectiveness to human
health and groundwater protection, along with not being implementable, cannot be
judged to be as compliant with Resolution 92-49 as is Alternative 4B.

6.3.5.9 Social Considerations

Apart from being non-implementable, Alternative 4D would have a high level of social
impact.

Alternative 4D has the same impacts that were discussed in 4C and 4B. 4D has an
added social impact because the excavation and soil replacement, were it
implementable, would take many days longer than Alternatives 4B or 4C because of
additional soil, shoring, and work with utilities. There would be increased truck traffic
from Alternative 4D due to more soil and hardscape being removed from a greater
number of properties than for any other alternative, and due to the extensive lengthy
disruption of the community.
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6.3.5.10 Sustainability

Alternative 4D has more significant negative sustainability effects than discussed for 4B
or 4C. Alternative 4D would create more greenhouse gas emissions from equipment
since more soil would need to be transported and excavated. Alternative 4D would
release more methane to the atmosphere. While fire and explosion hazards have not
been identified at any residence due to methane concentrations from degradation of
hydrocarbons in soil vapor, this would be considered a greenhouse gas emission and
therefore a detrimental impact to air quality. The amount of greenhouse gases released
would be far less with excavation to 3 feet under Alternative 4B than to 5 feet or
especially 10 feet.

Each alternative requires the treatment and recycling or disposal of some impacted soil
in landfills, along with some recycled materials. Landfill space and recycling capacity
are finite and an increased volume of soil being disposed of in landfills reduces the
availability of these valuable resources. Alternative 4D would use more landfill space or
recycling capacity because of the larger volume of soil excavated.

6.3.6 Detailed Evaluation of Alternative 5B

o Sub-slab Excavate Groundwater Remove
At | EXISUNg | vapor Excavate Beneath MNA and LNAPL SVE/
ICs Intrusion to3ft Residential supplemental as Bioventing
Mitigation Hardscape groundwater Feasible
Pomadiatinn
oB X X X N/A X X X

6.3.6.1 Overall Protection of Human Health and the Environment

Alternative 5B would effectively mitigate potential future risks associated with the
ingestion, inhalation, or direct contact of Site soils, soil vapor, or groundwater, except
that future risks for soil exposure beneath residential hardscape would not be mitigated.
Excavation of the upper 3 feet of soil in landscaped areas and replacement with clean
soil would mitigate incidental contact with impacted soils. Alternative 4B differs from
Alternative 5B in the approach to residential hardscape. In Alternative 4B, residential
hardscape is removed and impacted soils are excavated to a depth of 3 feet prior to
backfilling the excavation and replacing the hardscape. In Alternative 5B, no removal
of residential hardscape occurs and no excavation is conducted beneath residential
hardscape. The City of Carson does not require that homeowners obtain a permit or
notify the City prior to removing residential hardscape from their property. Because of
the lack of a permitting or notification requirement, Alternative 5B, which does not
include excavation of impacted soils beneath residential hardscape, is not expected to be
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as protective as Alternative 4B which include excavation beneath residential hardscape
to 3 feet. For Alternative 5B to be protective, an additional LUC or a notification
system would be required to ensure notification to Shell for removal of residential
hardscape or digging beneath residential hardscape in the 2-to-3-foot depth zone, but it
would not be effective absent homeowner agreement and cooperation. Mitigation of
vapor intrusion pathways, SVE/bioventing, LNAPL removal, and groundwater
remediation would be the same as for Alternative 4B, and so Alternative 5B would be
equally protective in those respects.

6.3.6.2 Compliance with ARARs

Alternative 5B would meet the identified ARARs. The ARARs that may be applicable
for one or more of the technologies that this alternative comprises are identified in
Tables 6-1 and 6-2. A separate assessment of this alternative’s consistency with State
Water Resources Control Board Resolution 92-49 is set forth in Section 6.3.6.8.

6.3.6.3 Long-term Effectiveness and Permanence

Without an additional LUC or a notification system required to ensure notification to
Shell for removal of residential hardscape or digging beneath landscape in the 2-to-3-
foot depth zone, Alternative 5B would not be as effective or permanent in the long term
as Alternative 4B.

6.3.6.4 Reduction of Toxicity, Mobility and VVolume through Treatment

The following technologies included in this alternative involve treatment of the media:
SVE/bioventing, groundwater treatment through supplemental groundwater
remediation, and LNAPL removal. These treatment technologies would result in a high
degree of reduction of toxicity, mobility, and volume from the Site, similar to
Alternatives 4B, 4C and 4D.

6.3.6.5 Short-term Effectiveness

Alternative 5B would have somewhat fewer short-term effectiveness considerations
relative to Alternative 4B (e.g., less material to remove from the Site), so the short-term
effectiveness is relatively high.

6.3.6.6 Implementability

Implementability of Alternative 5B is relatively high.
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Alternative 5B would be more easily implemented than alternatives that excavate
deeper because of the decreased volume of soils, number of properties affected, and
lack of shoring or setbacks to protect houses or utility lines. It would also be easier to
implement than Alternative 4B, which would require excavation of residential
hardscape. Alternative 5B would require the excavation of a maximum of 183
properties. This is the same number of properties as Alternatives 4B, 4C and 5C.
Alternatives 4D and 5D require the excavation of 214 properties.

Other implementability considerations are similar to Alternative 4B, except that no
residential hardscape is removed in Alternative 5B.

6.3.6.7 Estimated Cost

The cost estimate for Alternative 5B is contained in Table 6-6. Alternative 5B is
moderately costly, but it is the least expensive of the excavation alternatives (4B-D and
5B-D). A cost estimate summary follows:

Alternative 5B Remedial Cost Estimate

Category Estimated Cost ($ millions)
Demolition

Excavate, Backfill, and Associated Costs $22.8

Other Direct Costs $16.8

Post-Excavation Construction and Long-Term O&M | $24.1

TOTAL ESTIMATED COST $64

COST ESTIMATE RANGE (-20%/+30%0) $51 — $83

6.3.6.8 Consistency with Resolution 92-49

The discussion in Section 6.3.3.8 explains how Alternative 4B complies with
Resolution 92-49. Alternative 5B would be as protective of water quality as Alternative
4B through SVE/bioventing, LNAPL removal, groundwater MNA and supplemental
groundwater remediation. Alternative 5B, which is less costly than Alternative 4B,
would be as compliant with Resolution 92-49 as Alternative 4B.

6.3.6.9 Social Considerations

Alternative 5B would have a relatively low-to-moderate social impact. An estimated
183 properties would be affected by excavation and 214 by SVE/bioventing.
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Excavation and backfill would take less time than for Alternative 4B due to elimination
of removal, excavation beneath, and replacement of residential hardscape.

6.3.6.10 Sustainability

Alternative 5B would create fewer greenhouse gas emissions from equipment than 4B
since less soil and hardscape would need to be transported and excavated. Alternative
5B would also use less landfill space than 4B because of the smaller volume of soil
excavated.

6.3.7 Detailed Evaluation of Alternative 5C

o Sub-slab Excavate Groundwater | Remove
Ale | EXisting Vapor Excavate Beneath MNA and LNAPL SVE/
ICs Intrusion to5ft Residential | supplemental as Bioventing
Mitigation Hardscape groundwater Feasible
sC X X X N/A X X X

6.3.7.1 Overall Protection of Human Health and the Environment

Alternative 5C would have similar issues as Alternative 5B. No removal of residential
hardscape would occur and no excavation would be conducted beneath residential
hardscape in either alternative. The City of Carson does not require that homeowners
obtain a permit or notify the City prior to removing residential hardscape from their
property. Because of the lack of a permitting or notification requirement, Alternative
5C, which does not include excavation of impacted soils beneath residential hardscape,
is not expected to be as protective as alternatives which includes excavation beneath
residential hardscape to 2 feet. For Alternative 5C to be protective, an additional LUC
or a notification system would be required to ensure notification to Shell for residential
hardscape removal or digging in the 2-to-3-foot depth zone, but it would not be
effective absent homeowner agreement and cooperation.

Excavation of the upper 5 feet of soil and replacement with clean soil would prevent
most contact with impacted soils, with the possible exception of excavation for
swimming pool installation. The institutional controls discussed previously would also
apply to this alternative.

Mitigation of vapor intrusion pathways, SVE/bioventing use, and groundwater
remediation would be the same as for Alternative 5B, and so would be equally
protective.
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6.3.7.2 Compliance with ARARs

Alternative 5C would meet the identified ARARs. The ARARs that may be applicable
for one or more of the technologies that this alternative comprises are identified in
Tables 6-1 and 6-2. A separate assessment of this alternative’s consistency with State
Water Resources Control Board Resolution 92-49 is set forth in Section 6.3.7.8.

6.3.7.3 Long-term Effectiveness and Permanence

Because of the lack of a permitting or notification requirement, Alternative 5C, which
does not include excavation of impacted soils beneath residential hardscape, is not
expected to be as effective or permanent in the long term as alternatives which include
excavation of impacted soil beneath residential hardscape.

6.3.7.4 Reduction of Toxicity, Mobility and VVolume through Treatment

The following technologies included in this alternative involve treatment of the media:
SVE, bioventing, groundwater treatment through supplemental groundwater
remediation, and LNAPL removal. These treatment technologies would result in a
moderate-to-high degree of reduction of toxicity, mobility, and volume from the Site.

6.3.7.5 Short-term Effectiveness

Excavating an additional 2 feet of soil relative to Alternative 5B would result in a
longer period of potential soil exposure impacted, and therefore greater exposure to the
community and workers than for Alternative 5B. The short-term effectiveness of sub-
slab vapor intrusion mitigation, SVE/bioventing, and LNAPL removal and
supplemental groundwater remediation would be similar to Alternative 5B.

Based on the short-term benefits and risks, short-term effectiveness through careful
planning and execution is moderate.

6.3.7.6 Implementability

Implementability of Alternative 5C is moderate. The same implementability issues that
were discussed for Alternative 4C apply to Alternative 5C.

6.3.7.7 Estimated Cost

The cost estimate for Alternative 5C is contained in Table 6-7. Alternative 5C has a
moderately high cost. A cost estimate summary follows:
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Alternative 5C Remedial Cost Estimate
Category Estimated Cost ($ millions)
Demolition
Excavate, Backfill, and Associated Costs $32.5
Other Direct Costs $27.1

Post-Excavation Construction and Long-Term O&M | $24.1

TOTAL ESTIMATED COST $84

COST ESTIMATE RANGE (-20%/+30%) $67 — $109

6.3.7.8 Consistency with Resolution 92-49

The discussion in Section 6.3.3.8 explains how Alternative 4B complies with
Resolution 92-49. Alternative 5C would be as protective of water quality as Alternative
4B through SVE/bioventing, LNAPL removal, groundwater MNA and supplemental
groundwater remediation. Alternative 5C would likely be as compliant with Resolution
92-49 as Alternative 4B.

6.3.7.9 Social Considerations

Alternative 5C would have the same social impacts as Alternative 4C, except there
would be none of the issues associated with the removal of residential hardscape. Not
removing residential hardscape decreases the number of truck trips and the
inconvenience of not having a driveway or walkways, and the residents could return to
their homes sooner. An estimated 183 properties would be affected by excavation and
214 by SVE/bioventing.

6.3.7.10 Sustainability

Alternative 5C would have the sustainability considerations as Alternative 4C.
Alternative 5C would not require the removal or disposal of residential hardscape or the
soil below residential hardscape and there would be fewer greenhouse gas emissions
associated with the larger volume of impacted soil excavated. Alternative 5C would
require less than half the number of truckloads compared with Alternative 4C.
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6.3.8 Detailed Evaluation of Alternative 5D

Sub-slab Excavate Groundwater Remove
Alt Existing Vapor Excavate Beneath MNA and LNAPL SVE/

ICs Intrusion to 10 ft Residential Supplemental as Bioventing
Mitigation Hardscape Groundwater Feasible
Remediation

5D X X X N/A X X X

Like Alternative 4D, Alternative 5D is not capable of being implemented as
contemplated. Although there is a discussion of each evaluation criterion below, the
basic lack of implementability overshadows the evaluation and the conclusions that may
be reached regarding each criterion.

6.3.8.1 Overall Protection of Human Health and the Environment

Alternative 5D would have similar protectiveness considerations as Alternatives 5B and
5C. No removal of residential hardscape would occur and no excavation would be
conducted beneath residential hardscape in either alternative. The City of Carson does
not require that homeowners obtain a permit or notify the City prior to removing
residential hardscape from their property. Because of the lack of a permitting or
notification requirement, Alternative 5D, which does not include excavation of
impacted soils beneath residential hardscape, is not expected to be as protective as
alternatives which includes excavation beneath residential hardscape to 2 feet. For
Alternative 5D to be protective, an additional LUC or a notification system would be
required to ensure notification to Shell for residential hardscape removal or digging in
the 2-to-3-foot depth zone, but it would not be effective absent homeowner agreement
and cooperation.

Excavation of the upper 10 feet of soil and replacement with clean soil would mitigate
contact with impacted soils in exposed areas.  The institutional controls discussed
under Alternative 5B and 5C would also apply to this alternative.

Mitigation of vapor intrusion pathways, SVE/bioventing use, and groundwater
remediation would be the same as for Alternative 4D, and so would be equally
protective.

6.3.8.2 Compliance with ARARs
If it were implementable, Alternative 5D would meet the identified ARARs. The

ARARs that may be applicable for one or more of the technologies that this alternative
comprises are identified in Tables 6-1 and 6-2. A separate assessment of this
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alternative’s consistency with State Water Resources Control Board Resolution 92-49 is
set forth in Section 6.3.8.8.

6.3.8.3 Long-term Effectiveness and Permanence

Because of the lack of a permitting or notification requirement, Alternative 5D, which
does not include excavation of impacted soils beneath residential hardscape, is not
expected to be as effective or permanent in the long term as alternatives which include
excavation of impacted soil beneath residential hardscape.

6.3.8.4 Reduction of Toxicity, Mobility and VVolume through Treatment

The following technologies included in this alternative involve treatment of the media:
SVE/bioventing, groundwater treatment, and LNAPL removal. These treatment
technologies would result in a high degree of reduction of toxicity, mobility, and
volume from the Site.

6.3.8.5 Short-term Effectiveness

Based on the short-term benefits and risks, which are similar to Alternative 4D, the
short-term effectiveness is very low.

6.3.8.6 Implementability

Alternative 5D is not implementable, for the same reasons discussed under Alternative
4D.

6.3.8.7 Cost

The cost estimate for Alternative 5D is contained in Table 6-8. Alternative 5D has an
extraordinarily high cost. It is the second highest cost alternative. A cost estimate
summary follows:

Alternative 5D Remedial Cost Estimate

Category Estimated Cost ($ millions)
Demolition

Excavate, Backfill, and Associated Costs $66.1

Other Direct Costs $41.7

Post-Excavation Construction and Long-Term O&M | $24.1

TOTAL ESTIMATED COST $132

COST ESTIMATE RANGE (-20%/+30%) $106 — $172
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6.3.8.8 Consistency with Resolution 92-49

The discussion in Section 6.3.3.8 explains how Alternative 4B complies with
Resolution 92-49. Because Alternative 4B provides adequate human health and
environmental protection, meets ARARs, and objectively balances the incremental
benefit of attaining further reductions in the concentrations of contaminants of concern
compared with the incremental cost of achieving those reductions, then by logical
extension Alternative 5D, which is more costly without adding commensurate
increments of protectiveness to human health and groundwater quality, along with not
being implementable, cannot be judged to be as compliant with Resolution 92-49 as is
Alternative 4B.

6.3.8.9 Social Considerations

Apart from being non-implementable, Alternative 5D would have a high level of social
impact.

Alternative 5D has the same impacts that were discussed for Alternatives 5B and 5C.
Alternative 5D has an added social impact because the excavation and soil replacement,
were it implementable, would take many days longer than Alternatives 5B or 5C
because of additional soil, shoring, and work with utilities. There would be increased
truck traffic from Alternative 5D due to more soil and hardscape being removed from a
greater number of properties than for any other alternative, and due to the extensive
lengthy disruption of the community.

6.3.8.10 Sustainability

Alternative 5D would release more greenhouse gases to the atmosphere than
Alternatives 5B or 5C. While fire and explosion hazards have not been identified at any
residence due to methane concentrations from degradation of hydrocarbons in soil
vapor, this would be considered a greenhouse gas emission and therefore a detrimental
impact to air quality. Such emissions would be far less with excavation to 3 feet under
Alternative 5B than to 5 feet or especially 10 feet.

Each alternative requires the treatment and recycling or disposal of some impacted soil
in landfills, along with some recycled materials. Landfill space and treatment capacity
are finite and an increased volume of soil being disposed of in landfills or recycled
reduces the availability of these valuable resources. Alternative 5D would use more
landfill space or recycling capacity because of the larger volume of soil excavated.
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6.3.9 Detailed Evaluation of Alternative 7
o Sub-slab Vapor Groundwater Remove
Alt Exllét;ng Intrusion Cap Site Excavate MNA and LNAPL Bi(?\)gﬁtén
Mitigation supplemental aSbI g
Feasi
groundwater | o€
7 X X X N/A X X X

6.3.9.1 Overall Protection of Human Health and the Environment

Alternative 7 would achieve the human health goal for infrequent exposure to deep soils
and for nuisance, but would not achieve the other soil goals in the short-term.
Implementation of this alternative would take longer to meet groundwater RAOs, as
less impacted soils would be removed by excavation than any other alternatives
considered.

Sub-slab depressurization would mitigate the potential vapor intrusion pathway at
properties where sub-slab soil vapor does not meet the RAO as developed in the
HHRA. A SSD system would keep soil vapors beneath a building from entering the
building.

COCs would be less likely to leach into groundwater due to the large reduction in
stormwater and irrigation water passing through the soil. In order to protect
groundwater for designated beneficial uses, such as municipal supply, COCs in soil and
groundwater would be reduced through SVE/bioventing, LNAPL removal, groundwater
MNA, and supplemental groundwater remediation.

6.3.9.2 Compliance with ARARs

Alternative 7 would meet the identified ARARs. The ARARs that may be applicable
for one or more of the technologies that this alternative comprises are identified in
Tables 6-1 and 6-2. A separate assessment of this alternative’s consistency with State
Water Resources Control Board Resolution 92-49 is set forth in Section 6.3.9.8.

6.3.9.3 Long-term Effectiveness and Permanence

The combination of technologies used for Alternative 7 are anticipated to be highly
effective at reducing exposure to COCs in the long-term. The difference compared to
the excavation alternatives (4B-D and 5B-D) is the method of exposure reduction.
Excavation alternatives remove COCs directly from the Site, while for Alternative 7
those COCs would be removed through longer-term SVE/bioventing. Additionally,
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COCs would be less likely to leach into groundwater in this alternative than in
Alternative 4B due to the reduction in stormwater and irrigation water passing through
the soil. In the long term, RAOs would be met for the Site.

6.3.9.4 Reduction of Toxicity, Mobility and VVolume through Treatment

The following technologies included in this alternative involve treatment of the media:
SVE/bioventing, groundwater treatment, and LNAPL removal. These treatment
technologies would result in a significant degree of reduction of toxicity, mobility, and
volume from the Site over the long term.

6.3.9.5 Short-term Effectiveness

Alternative 7 would interrupt the exposure pathway for Site soils through capping
exposed soils. It would remove COCs in the upper 6 inches of soil to prepare for Site
capping, which is less excavation than for the other retained alternatives. As a result,
this alternative would cause less of the short-term effects associated with excavating 3
or more feet impacted soil.

The short-term effectiveness of sub-slab vapor intrusion mitigation, SVE/bioventing,
LNAPL removal and supplemental groundwater remediation is relatively high.

6.3.9.6 Implementability

Implementability of Alternative 7 is moderate.

Alternative 7 would involve capping exposed soil on all 285 properties, whereas
Alternative 4D and 5D would require excavation on 214 and Alternatives 4B, 4C, 5B
and 5C would include excavation on 183 properties. SVE/bioventing would be
conduction on 214 properties.

Excavation would be minimal for Alternative 7, primarily for clearing and grubbing.
Utility lines would be below the excavation depth.

Alternative 7 also would require an institutional control so that the residents do not
come into contact with the COCs contained below the cap. Adoption of new
institutional controls would increase the administrative requirements, and
implementation would depend upon homeowner agreement to record a restrictive
covenant at each property. A SWPPP would be required for Alternative 7 due to the
increase in runoff caused by the impermeable cap.
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6.3.9.7 Estimated Cost

The cost estimate for Alternative 7 is contained in Table 6-9. Alternative 7 has the
lowest cost of the final alternatives. A cost estimate summary is shown below:

Alternative 7 Remedial Cost Estimate

Category Estimated Cost ($ millions)
Demolition

Excavate, Backfill, and Associated Costs $21.5

Other Direct Costs $5.9

Post-Excavation Construction and Long-Term O&M | $24.1

TOTAL ESTIMATED COST $51

COST ESTIMATE RANGE (-20%/+30%) $41 — $66

6.3.9.8 Consistency with Resolution 92-49

Alternative 7 would be judged to be less consistent with Resolution 92-49 than
Alternative 4B due to the longer period of time to achieve remedial objectives, and due
to the modification in land use, which could not accommodate normal residential
landscape.

6.3.9.9 Social Considerations

Alternative 7 would have a very high social impact. A cap over all Site landscaped
areas would impact the residents’ enjoyment of their homes. All planting would need to
be done above ground such as in planter boxes. No landscaped areas would remain after
implementation. This would have a more long-term effect on the community than any
of the alternatives involving excavation.

During construction, significant air quality, noise, and traffic impacts would be
anticipated. These impacts are expected to be able to be mitigated. Surrounding
neighborhoods would be impacted to a lesser extent by heavy truck traffic. It is
anticipated that installation of a cap would take about 1.4 years for implementation on
the entire Site.

SB0484\Kast FS Report.docx 91 3/7/2014




Geosyntec®

consultants

6.3.9.10 Sustainability

Because it involves only minimal excavation, Alternative 7 would be the most green
remediation alternative as compared to Alternatives 4 and Alternatives 5. Alternative 7
requires less use of trucks, excavators or landfill space than other alternatives.

Alternative 7 may affect stormwater quality or runoff in the long term, which would
also reduce groundwater recharge, due to the inability for stormwater to infiltrate into
the cap. This sustainability issue is unique to Alternative 7.

SB0484\Kast FS Report.docx 92 3/7/2014



Geosyntec®

consultants
7. COMPARATIVE EVALUATION OF ALTERNATIVES

In this section, the retained remedial alternatives are compared by using the detailed
analysis criteria. The purpose of this comparative analysis is to identify the relative
advantages and disadvantages of each final remedial alternative (Alternatives 4B-D,
5B-D and 7) and to provide a basis for recommending a preferred remedial alternative.

In Table 7-1, each final remedial alternative is assigned a ranking for each detailed
analysis criterion, except that the two threshold criteria of Overall Protection of Human
Health and the Environment and Compliance with ARARs are not provided with a
numeric ranking because the threshold of protectiveness or compliance must be met,
and is met, by each remaining alternative (except for the no action alternative).

Rankings range from “low” to “high” and are accompanied with a numeric ranking
from 1 to 5*. At the conclusion of the comparative analysis, the recommended remedial
alternative is identified.

7.1 Overall Protection of Human Health and the Environment

Alternative 1, No Action, does not provide adequate protection of human health and the
environment. No further assessment or comparison with this alternative is provided.

With respect to overall protection of human health and the environment, comparison
points for retained alternatives follow:

e Alternatives 4B, 4C and 7 protect human health and the environment through
impacted soil removal, treatment, and existing institutional controls. The
majority of these benefits occur under Alternative 4B; Alternatives 4C and 7
provide essentially negligible additional protection. RAOs are met equally in
the long term.

e Alternatives 4D and 5D are not implementable, and therefore would not
provide adequate protection.

e Alternatives 4B and 4C are more protective than Alternatives 5B and 5C,
which leave impacted soil beneath residential hardscape without controls on
hardscape removal by a homeowner to access to such soils.

* A numeric ranking of “1” is lowest, or worst; “5” is highest, or best. With respect to cost, “1”
is most expensive; “5” is least expensive.
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e Since SVE/bioventing, LNAPL removal, groundwater MNA and supplemental
groundwater treatment all are part of Alternatives 4B and 4C, the removal of
more impacted soil under Alternative 4C would not be more protective of
groundwater in the long term. Groundwater RAOs would be met by either
alternative.

7.2 Compliance with ARARs

Each alternative is capable of complying with ARARs. The excavation alternatives
perform equally well with respect to compliance, although as noted Alternatives 4D and
5D are not implementable. Alternative 7 would pose significant issues associated with
capping of the entire Site, but ARARs could be met.

7.3 Long-term Effectiveness and Permanence

Each alternative would be effective and permanent in the long-term. Comparison points
follow:

e Alternatives 4B and 4C remove more impacted soil than Alternatives 5B and
5C, which leave impacted soil beneath residential hardscape.

e Alternatives 5B and 5C would not be effective in preventing residential
contact with impacted soils beneath residential hardscape. With supplemental
institutional controls, which could be difficult to implement, Alternatives 5B
and 5C would not be as effective in the long term.

e Alternative 7 removes the least amount of impacted soil initially but also will
eventually meet remedial goals.

e Although Alternatives 4D and 5D would appear to provide for a greater degree
of initial reduction in impacted soil through excavation, neither is
implementable.  Also, due to shoring and setback requirements, utility
protection requirements, and the infeasibility of excavating back yards to 10
feet, Alternatives 4D and 5D, were they implementable, would still leave a
substantial amount of impacted soil in place.

7.4 Reduction of Toxicity, Mobility, and VVolume through Treatment

Each alternative would provide for significant reduction of toxicity, mobility and
volume through treatment. Each alternative would employ the following technologies
in treatment of the media: SVE/bioventing, LNAPL removal, groundwater MNA, and
supplemental groundwater remediation. Comparison points follow:
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e In the short term, Alternatives 4C and 5C would provide for a slightly greater
degree of reduction in impacted soil because of the extra 2 feet of excavation
compared with Alternatives 4B and 5B.

e Alternatives 4B, 5B and 7 would provide for the same degree of reduction in
toxicity, mobility and volume through treatment as Alternatives 4C and 5C in
the long term.

75 Short-term Effectiveness

Alternatives 4 and 5 would perform equally well with respect to short-term
effectiveness and present few short-term effectiveness issues. Both alternatives are
rated “High” for this category and assigned a numeric rating of 5. Specific comparative
points follow:

e Alternatives 4B and 5B would require excavation of 3 feet of soil from
affected residential properties.

e Alternatives 4C and 5C would require excavation of 5 feet of soil from
affected residential properties, but would require shoring of the excavation,
setbacks from structures, sloped excavation sidewalls, and/or slot trenching in
accordance with geotechnical requirements. These would reduce the area of
excavations and reduce the effectiveness of the alternative, as would the need
to avoid excavating near the water mains and other utilities that are located in
the front yards at approximately 50% of the properties.

e The excavation of an additional 2 feet of soil in Alternatives 4C and 5C would
result in more days when impacted soil would be exposed, and therefore a
greater potential exposure to the community and workers and overall longer
period of implementation than for Alternatives 4B or 5B.

e Alternatives 4B and 5B can be implemented in much less time than
Alternatives 4C and 5C; Alternative 7 could be implemented in the least
amount of time, although similar to 5B:°

— Alternative 4B: 1.9 years
— Alternative 4C: 2.8 years

> The timeframes presented include the active excavation and backfill portion of the remedy. Additional
time would be required up-front for preparation and approval of remedial design, permitting, and other
pre-construction activities. Additional time would be required after active remedial action is complete
for SVE installation and startup.
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— Alternative 5B: 1.5 years
— Alternative 5C: 2.8 years
— Alternative 7: 1.4 years

Alternatives 4B and 4C require removal and disposal of residential hardscape,
whereas Alternatives 5B and 5C do not require removal of hardscape.
Alternatives 4B and 4C would therefore be more disruptive and take longer to
implement.

Alternative 7 would remove COCs in the upper 6 inches of soil to prepare for
Site capping. As a result, this alternative would cause less of the short-term
effects associated with excavating 3 feet or 5 feet, and the capping would
provide immediate disruption of exposure pathways.

As noted, Alternatives 4D and 5D would require the most time to complete,
would result in the most disruption of the Site and of the community, and are
not implementable.

Implementability

There are significant differences in implementability of the alternatives. Comparison
points follow:

Alternatives 4B, 4C, 5B and 5C would include excavation at 183 properties.
Alternative 4D and 5D would require excavation at 214 properties, and
Alternative 7 would involve excavation and capping at all 285 properties.
Each alternative would require SVE/bioventing at 214 properties

Alternatives 4B and 5B, with excavation to 3 feet, would not be expected to
encounter water mains and other utilities, as opposed to deeper excavations
which would encounter these utilities.

Excavation would be minimal for Alternative 7. Utility lines would likely not
be affected.

Alternatives 4C and 5C would require shoring, slot trenching, or other means
to excavate to a depth of 5 feet. Excavation to 5 feet would involve significant
utility disruption, potentially including disruption of water supply to large
parts of the community due to the presence of asbestos-cement (transite) water
main pipelines at a depth of approximately 3 to 3% feet in yards of
approximately half of the properties in the tract.

Alternative 7 would also require additional institutional controls including the
recording of restrictive covenants so that the residents do not come into
contact with the COCs contained below the impervious cap. Adoption of new
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institutional controls would increase the administrative infeasibility compared
with the excavation alternatives. Special runoff measures, including a SWPPP,
would likely be required for Alternative 7 due to the increase in runoff and
potential degradation in stormwater quality caused by the impermeable cap.

e For all the reasons stated in Section 6.3.5.6, Alternatives 4D and 5D are not
implementable.

e Comparatively, Alternative 4D involves the longest overall time to implement,
greatest volume of soils excavated, the largest amount of clean soil brought
back the Site, the greatest number of properties affected, the longest period of
remediation per property, the greatest amount of shoring, increased equipment
requirements, and the most likely chance of significantly affecting utility lines.

7.7 Estimated Cost

The estimated costs of the alternatives are presented in Table 6-4 through 6-9 with
capital and 30-year O&M costs identified. A summary of estimated costs follows:

e Alternative 4B: $63 million - $103 million
e Alternative 4C: $83 million - $135 million
e Alternative 4D: $150 million - $243 million
e Alternative 5B: $51 million - $83 million

e Alternative 5C: $67 million - $109 million
e Alternative 5D: $106 million - $172 million
e Alternative 7: $41 million - $66 million

Estimated costs are calculated for Alternatives 4D and 5D even though these
alternatives are not implementable.

7.8 Consistency with Resolution 92-49

The discussion in Section 6 explains how Alternative 4B complies with Resolution 92-
49. If Alternative 4B provides adequate human health and environmental protection,
meets ARARs, and objectively balances the incremental benefit of attaining further
reductions in the concentrations of contaminants of concern compared with the
incremental cost of achieving those reductions, then by logical extension Alternatives
4C, 4D, 5C and 5D which are more costly without adding a significant increment of
protectiveness, cannot be judged to be as compliant with Resolution 92-49 as is
Alternative 4B. Alternative 5B, although less expensive than Alternative 4B, does not
offer the same degree of protectiveness as Alternative 4B absent homeowner agreement
to a restrictive covenant being recorded that would ensure notification prior to
hardscape removal.
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Alternative 7 would be judged to be less consistent with Resolution 92-49 than
Alternative 4B due to the much longer period of time to achieve remedial objectives,
and due to the change in land use, which could not accommodate normal residential
landscape activities.

7.9

Social Considerations

There are significant differences in social considerations associated with the various
alternatives. Comparison points follow:

7.10

Alternative 4B and 5B would have the lowest (low-to-moderate) social
impact. An estimated 183 properties would be affected by soil excavation,
and an estimated 214 properties would be affected by SVE/bioventing.
Excavation and backfill would take approximately 1.9 years and 1.5 years,
respectively, for Alternative 4B and 5B.

Alternative 4C and 5C would have a higher (moderately high) social impact
compared with 4B and 5B. The same 183 properties would be affected by
excavation, and the same 214 properties would be affected by
SVE/bioventing. Excavation, shoring and backfill would take approximately
2.8 years for each of Alternatives 4C and 5C.

Alternative 7 would have a very high social impact. A cap over all Site
landscaped areas would likely decrease the aesthetic appeal of the community.
All planting would need to be done above ground (such as in planters). This
would likely have a more long-term effect on the community than any of the
alternatives involving excavation.

Alternatives 4D and 5D would have a very high social impact, but neither is
implementable.

Sustainability

There are significant differences in sustainability associated with the various
alternatives. Comparison points follow:

Excavation alternatives require the use of excavation equipment and trucks
that would create greenhouse gas emissions affecting air quality. As the time
for remediation, the number of properties, and the number of truckloads
increase, so do the greenhouse gas emissions and effects on air quality.
Alternative 4B would have less of an impact on air quality than Alternatives
4C, 4D, 5C and 5D, but it is not as sustainable as Alternatives 5B or 7.
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e Each alternative requires the treatment and recycling of impacted soil and
some disposal of materials in landfills. Landfill space is finite and an
increased volume of soil being disposed of in landfills reduces the availability
of a valuable resource. Alternative 4B is more sustainable in this regard than
Alternatives 4C, 4D, and 5D but not as sustainable as Alternatives 5B, 5C, or
7.

e Alternatives 4B — 4D create additional waste, much of it recyclable, as
opposed to Alternatives 5B — 5D because of the removal of residential
hardscape.

e Alternative 7 would be the most green remediation alternative as compared to
Alternatives 4 and Alternatives 5. Alternative 7 requires minimal use of
equipment, the least time to implement, and the lowest potential use of landfill
space or recycling capacity.

e Alternative 7 may affect stormwater quality, groundwater recharge, or runoff
in the long term due to the inability for stormwater to infiltrate into the cap.
This sustainability issue is unique to Alternative 7.

7.11 State Acceptance

In accordance with RI/FS Guidance, this criterion will be addressed when RWQCB
makes its remedial decision after public comment is received on the RAP.

7.12 Community Acceptance

In accordance with RI/FS Guidance, this criterion will be addressed when RWQCB
makes its remedial decision after public comment is received on the RAP.
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8. PREFERRED REMEDIAL ALTERNATIVE

Based on the comparative evaluation of the remedial alternatives presented in Section 7,
there is a clear difference between Alternatives 4B and 5B, which both are superior to
Alternatives 4C, 5C and 7. Alternatives 4D and 5D are not implementable and are not
considered further.

Alternative 4B differs from Alternative 5B in the approach to residential hardscape. In
Alternative 4B, residential hardscape is removed and impacted soils are excavated to a
depth of 3 feet prior to backfilling the excavation and replacing the hardscape. In
Alternative 5B, no removal of residential hardscape occurs and no excavation is
conducted beneath residential hardscape. It is the practice of the City of Carson that
homeowners may remove residential hardscape from their property without first
obtaining a permit or notifying the City. Because of the lack of a permitting or
notification requirement, Alternative 5B, which does not include excavation of
impacted soils beneath residential hardscape, is not assumed to be as protective to
homeowners absent homeowner agreement to the recording of a restrictive covenant
that would ensure notification prior to hardscape removal.

As a result of the evaluation conducted in this FS Report, and the specific
considerations above, Alternative 4B is the alternative recommended for inclusion in
the RAP.

A recapitulation of Alternative 4B follows. Alternative 4B includes these elements:

e Excavation to 3 feet bgs beneath landscaped areas and beneath residential
hardscape in areas where RAOs for the direct contact pathway or protection of
groundwater are not met. Soil would not be excavated in areas where soil
concentrations meet RAOs. Excavations would be made with vertical walls
with no side slopes at the horizontal to vertical ratio recommended by the
Geotechnical Engineer and approved by the LACDPW and City of Carson in
the Grading Permit for the particular property being excavated. The
excavation sidewalls would be back-sloped below foundation footings of
structures.

e Excavated areas and residential hardscape would be replaced to like conditions
with clean imported soils, new hardscape, and new landscape.

e Reservoir slabs would be removed if they are encountered during excavations
to 3 feet bgs. They would not be removed if they lie outside the boundaries of
an excavation or below the depth of excavation, because they do not require
removal to meet RAOs.
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e Sub-slab mitigation through a sub-slab depressurization (SSD) system would
be used to mitigate the potential vapor intrusion pathway at the Site. A SSD
system creates a negative pressure below the slab of the building using a fan or
similar device to remove vapor from beneath the slab and exhausting the vapor
above the building. This process keeps vapors emanating from soil beneath a
building from entering the building.

e SVE/bioventing would be included to address volatile petroleum
hydrocarbons, VOCs and methane in soil vapor where appropriate and to
promote degradation of residual hydrocarbons in the vadose zone soils. SVE
wells would be installed in City streets and on residential properties, as
appropriate. Bioventing would work in conjunction with SVE and would use
the same wells via cyclical operation of the SVE/bioventing system.

e LNAPL recovery would continue from monitoring wells MW-3 and MW-12
on a periodic basis, and, if LNAPL is detected in other wells with thicknesses
greater than 0.5 foot in the future, monthly LNAPL recovery may be initiated
on these wells.

e Monitored natural attenuation (MNA) would be implemented to meet RAOs
for groundwater. MNA could be paired with supplemental groundwater
remediation (i.e., where COCs exceed 100x MCL) if, after a five-year review
following start of SVE/bioventing operations, the groundwater plume is not
stable or decreasing.  In addition, upgradient sources would need to be
addressed by Shell.

e Institutional controls may include reliance on existing LA County and City of
Carson code provisions and permitting processes such that current and future
residents are made aware of residual impacts and are restricted from exposure
to residual impacts below a depth of 3 feet. The City of Carson has amended
L.A. County Building Code Section 7003.1 (City of Carson Building Code
88105) to require a Grading Permit for excavations 3 feet or deeper. Because
the City would be notified and approve excavations deeper than 3 feet via the
permitting process, the City could readily inform residents and workers of
other appropriate precautions necessary for excavations below 3 feet through
this existing administrative processes, and also notify Shell that monitoring
and disposal may be required.
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e A number of permits would be required. Significant permits are as follows:

Grading Permit for each property excavated.

Excavation and Encroachment Permits from the City of Carson for
equipment staging and operations, lane closures in public streets and
sidewalks.

Traffic Management Plan as part of the Encroachment Permit
Application.

Rule 1166 Permit from South Coast Air Quality Management District
(SCAQMD) for excavation of VOC-impacted soils.

Permit to Construct/Operate for the SVE/bioventing system from
SCAQMD.

Permit(s) for the Sub-slab Depressurization Systems from SCAQMD.

Plumbing and Electrical Permits would be needed if plumbing or
electrical service is removed and replaced.

Permits for reconstruction of property features.

Alternative 4B will be carried forward into the RAP, where more detail associated with
its implementation is included.
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Table2-1
Summary of Constituents of Concern

Geosyntec®
consultants

Soil Soil Vapor, Sub-Slab Soil Vapor, Non-Sub-Slab
Nﬁrﬁk?er Chermica® coc Rzéfed coc Rz;:d coc Raged
coc' coc! coc'
Metals
7440-36-0 Antimony Yes No - - - -
7440-38-2 Arsenic Yes Yes - - - -
7440-43-9 Cadmium No’ No -- - -- -
18540-29-9 Chromium, Hexavalent Yes? No - - - -
7440-48-4 Cobalt No? No - - - N
7440-50-8 Copper No? No - - - -
7439-92-1 Lead Yes Yes -- - -- -
7440-28-0 Thallium Yes No - - - -
7440-62-2 Vanadium No? No - - - -
7440-66-6 Zinc No? No - - - -
PAHs
56-55-3 Benzo (a) Anthracene Yes Yes - - - --
50-32-8 Benzo (a) Pyrene Yes Yes - - - -
205-99-2 Benzo (b) Fluoranthene Yes Yes -- - - -
207-08-9 Benzo (k) Fluoranthene Yes Yes - - - -
218-01-9 Chrysene Yes Yes -- - - -
53-70-3 Dibenz (a,h) Anthracene Yes Yes - - - --
193-39-5 Indeno (1,2,3-c,d) Pyrene Yes Yes - - - -
90-12-0 1-Methylnaphthalene Yes Yes - - - -
91-57-6 2-Methylnaphthalene Yes Yes - - - -
129-00-0 Pyrene Yes Yes - - - -
SVOCs
121-14-2 2,4-Dinitrotoluene Yes No - - - -
117-81-7 Bis(2-Ethylhexyl) Phthalate Yes No - - - -
TPH
68334-30-5 TPH as Diesel Yes Yes - - - -
PHCG TPH as Gasoline Yes Yes - - - -
TPHMOIL TPH as Motor Oil Yes Yes - - - -
VOCs
79-34-5 1,1,2,2-Tetrachloroethane Yes No -- - Yes No
79-00-5 1,1,2-Trichloroethane No No - - Yes No
75-34-3 1,1-Dichloroethane - - - - Yes No
96-18-4 1,2,3-Trichloropropane Yes No - - - -
120-82-1 1,2,4-Trichlorobenzene No No Yes No - -
95-63-6 1,2,4-Trimethylbenzene Yes Yes Yes Yes Yes Yes
107-06-2 1,2-Dichloroethane Yes No Yes No Yes No
78-87-5 1,2-Dichloropropane Yes No Yes No - --
108-67-8 1,3,5-Trimethylbenzene Yes Yes Yes Yes Yes Yes
106-99-0 1,3-Butadiene - - Yes No - -
106-46-7 1,4-Dichlorobenzene Yes No Yes No Yes No
123-91-1 1,4-Dioxane - -- Yes No -- -
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Table2-1
Summary of Constituents of Concern

Geosyntec®
consultants

Soil Soil Vapor, Sub-Slab Soil Vapor, Non-Sub-Slab
Nﬁrﬁk?er Chermica® coc Rj ;?ed coc Rz ;}ed coc Rj ;?ed
coc' coc! coc'
540-84-1 2,2,4-Trimethylpentane - -- Yes No No No
78-93-3 2-Butanone (Methyl Ethyl Ketone) No No No No Yes No
591-78-6 2-Hexanone No No Yes No Yes No
622-96-8 4-Ethyltoluene -- - No Yes Yes Yes
71-43-2 Benzene Yes Yes Yes Yes Yes Yes
75-27-4 Bromodichloromethane Yes No Yes No Yes No
74-83-9 Bromomethane Yes No Yes No No No
75-15-0 Carbon Disulfide No No No No Yes No
56-23-5 Carbon Tetrachloride - - Yes No - -
67-66-3 Chloroform No No Yes No Yes No
110-82-7 Cyclohexane -- - No Yes Yes Yes
124-48-1 Dibromochloromethane No No Yes No - -
156-59-2 Dichloroethene, cis-1,2- Yes No No No Yes No
156-60-5 Dichloroethene, trans-1,2- - -- No No Yes No
10061-02-6 Dichloropropene, trans-1,3- -- - Yes No Yes No
64-17-5 Ethanol No No No No Yes No
100-41-4 Ethylbenzene Yes Yes Yes Yes Yes Yes
142-82-5 Heptane - -- No Yes Yes Yes
87-68-3 Hexachloro-1,3-Butadiene - - - - Yes No
110-54-3 Hexane - -- No Yes Yes Yes
67-63-0 Isopropanol -- - No No Yes No
98-82-8 |sopropylbenzene (cumene) No No No Yes Yes Yes
75-09-2 Methylene Chloride Yes No Yes No Yes No
1634-04-4 Methyl-tert-Butyl Ether No No Yes No Yes No
91-20-3 Naphthalene Yes Yes Yes Yes Yes Yes
103-65-1 Propylbenzene No No No Yes Yes Yes
75-65-0 tert-Butyl Alcohol (TBA) Yes No -- -- Yes No
127-18-4 Tetrachloroethene Yes No Yes No Yes No
109-99-9 Tetrahydrofuran -- - Yes No No No
108-88-3 Toluene Yes' Yes Yes* Yes Yes' Yes
79-01-6 Trichloroethene Yes No Yes No Yes No
75-01-4 Vinyl Chloride Yes No Yes No Yes No
95-47-6 o-Xylene Yes' Yes Yes' Yes Yes' Yes
1330-20-7-1  |p/m-Xylene Yes' Yes Yes! Yes Yes' Yes
1330-20-7 Xylenes, Total Yes! Yes Yes' Yes Yes' Yes
Notes:
-- not available or not applicable
COC: Constituent of Concern
! Site-Related COCs may be related to Site activities associated with crude oil storage prior to redevelopment.
2 Additional background analysis (one-sample proportion test) indicated this metal to be within background for all properties.
Dueto change in oral cancer assessment not reflected in RBSLs from HHSRE Work Plan, hexavalent chromium included as a COC.
“ Although not selected as COCs through the screening process, the RWQCB has requested these VOCs to be evaluated as COCs.
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Table 3-1
Site-Specific Cleanup Goalsfor Sail

Soil Site-Specific Cleanup Goals (mg/kg)
cAS Contituents SSCOwadt | (BTVY Onsite Resident C't\)/lngtructi on anvt\jl Utkility
Number Cor?f:ern (mg/kg) (mg/kg) EF =350 dly EF=4dly aintenance Worker
SSCG Basis SSCG Basis SSCG Basis
(mg/kg) (mg/kg) (mg/kg)
Inorganics
7440-36-0 Antimony 2.7E-01 7.4E-01 3.1E+01 nc 2.7E+03 nc 3.1E+03 nc
7440-38-2 Arsenic 2.9-01 1.2E+01 6.1E-02 c 5.4E+00 c 1.5E+01 c
7440-43-9 Cadmium - 3.8E+00 7.0E+01 nc 6.2E+03 nc 2.4E+02 c
18540-29-9  |Chromium VI - - 1.3E+00 c 1.1E+02 c 6.7E+00 c
7440-48-4 Cobalt - 1.1E+01 2.3E+01 nc 2.1E+03 nc 1.1E+02 c
7440-50-8 Copper -- 5.9E+01 3.1E+03 nc 2.7E+05 nc* 3.1E+05 nc*
7439-92-1 Lead - 6.1E+01 8.0E+01° - 8.2E+02° - 8.2E+02° -
7440-28-0 Thallium 1.4E-01 2.3E-01 7.8E-01 nc 6.8E+01 nc 7.7E+01 nc
7440-62-2 Vanadium -- 4.6E+01 3.9E+02 nc 3.4E+04 nc 3.3E+03 nc
7440-66-6 Zinc - 2.9E+02 2.3E+04 nc 2.1E+06 nc* 2.3E+06 nc*
PAHs
56-55-3 Benz[a]anthracene -- -- 1.6E+00 c 1.4E+02 c 2.6E+02 c
50-32-8 Benzo[a]pyrene - 9.0E-01 1.6E-01 c 1.4E+01 c 2.6E+01 c
205-99-2 Benzo[b]fluoranthene -- -- 1.6E+00 c 1.4E+02 c 2.6E+02 c
207-08-9 Benzo[k]fluoranthene -- -- 1.6E+00 c 1.4E+02 c 2.6E+02 c
218-01-9 Chrysene - - 1.6E+01 c 1.4E+03 c 2.6E+03 c
53-70-3 Dibenz[ah]anthracene - - 1.1E-01 c 9.7E+00 c 1.9E+01 c
193-39-5 Indeno[1,2,3-cd] pyrene -- -- 1.6E+00 c 1.4E+02 c 2.6E+02 c
90-12-0 Methylnaphthalene, 1- -- -- 1.6E+01 c 1.4E+03 c 2.7E+03 c
91-57-6 Methylnaphthalene, 2- -- -- 2.3E+02 nc 2.0E+04 nc 1.1E+04 nc
91-20-3 Naphthalene 5.2E-01 - 4.0E+00 c 3.5E+02 c 3.9e+01 c
129-00-0 Pyrene -- -- 1.7E+03 nc 1.5E+05 nc* 6.7E+04 nc
TPH®
TPHg 5.0E+02 - 7.6E+02 nc 6.6E+04 nc* 8.6E+02 nc
TPHd 1.0E+03 - 1.3E+03 nc 1.1E+05 nc* 1.9e+03 nc
TPHmMoO 1.0E+04 - 3.3E+03 nc 2.9E+05 nc* 1.6E+05 nc*
SVOCs
121-14-2 2,4-Dinitrotoluene - - 1.6E+00 c 1.4E+02 c 2.8E+02 c
117-81-7 Bis(2-Ethylhexyl) Phthalate - - 3.5E+01 c 3.0E+03 c 6.4E+03 c
VOCs
79-34-5 1,1,2,2-Tetrachloroethane - - 4.7E-01 c 4.1E+01 c 5.7E+00 c
96-18-4 1,2,3-Trichloropropane 1.2E-05 - 2.1E-02 c 1.9E+00 c 2.0E+00 nc
95-63-6 1,2,4-Trimethylbenzene - - 8.3E+01 nc 7.2E+03 nc 7.5E+01 nc
107-06-2 1,2-Dichloroethane 5.0E-04 - - - -
156-59-2 cis-1,2-Dichloroethene 7.3E-03 - - - -
78-87-5 1,2-Dichloropropane -- -- 8.3E-01 c 7.2E+01 c 8.5E+00 c
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Table 3-1
Site-Specific Cleanup Goalsfor Sail

Soil Site-Specific Cleanup Goals (mg/kg)
cAS Contituents SSCOwadt | (BTVY Onsite Resident Construction and Utility
Number of ke | (moke) EF=350dly EF = 4dy Maintenance Worker
s SSCG Basis SSCG Basis SSCG Basis
(mg/kg) (mg/kg) (mg/kg)
108-67-8 1,3,5-Trimethylbenzene - - 8.5E+01 nc 7.4E+03 nc 7.7E+01 nc
106-46-7 1,4-Dichlorobenzene 3.8E-02 -- 2.8E+00 c 2.4E+02 c 2.8E+01 ¢
71-43-2 Benzene 1.5E-02 - 2.2E-01 c 1.9E+01 c 2.2E+00 c
75-27-4 Bromodichloromethane - - 4.9E-01 c 4.2E+01 c 5.3E+00 c
74-83-9 Bromomethane -- -- 8.8E+00 nc 7.7E+02 nc 7.8E+00 nc
100-41-4 Ethylbenzene - - 4.8E+00 c 4.2E+02 c 5.1E+01 c
75-09-2 Methylene chloride -- -- 5.3E+00 c 4.7E+02 c 5.9E+01 c
75-65-0 tert-Butyl Alcohol 1.2E-02 -- -- -- --
127-18-4 Tetrachloroethene 6.6E-02 - 5.5E-01 c 4.9E+01 c 1.0E+01 c
108-88-3 Toluene - - 4.8E+03 nc 4.2E+05 nc* 1.6E+04 nc
79-01-6 Trichloroethene 1.3E-02 - 1.2E+00 c 1.0E+02 c 5.5E+00 nc
75-01-4 Vinyl chloride 1.5E-03 -- 3.2E-02 c 2.8E+00 c 3.1E-01 c
1330-20-7 Xylene, total - - 5.6E+02 nc 4.9E+04 nc 4.7E+02 nc
Notes:
" --" not applicable or not available
EF = exposure frequency; dly = days per year
TPHg = Total Petroleum Hydrocarbons- gasoline range
TPHd = Total Petroleum Hydrocarbons- diesel range
TPHmMo = Total Petroleum Hydrocarbons- motor oil range
nc = SSCG based on noncancer effects; ¢ = SSCG based on cancer effects
* Values are above Csat, 1E+05 or Cres
1 A SSCGg,.cw Value was only listed for those COCs identified for potential soil leaching to groundwater. These SSCGy;i.cw Were
modified from the January 23, 2014 |etter from the Regional Board on the Revised SSCG Report to be consistent with the Regional
Board’'s 1996 Interim Site Assessment & Cleanup Guidebook (RWQCB, 1996).
2 To evaluate potential human health exposures, the higher value between the health-based SSCG and Background Threshold Value
(BTV) will be selected as the cleanup goal. To evaluate potential leaching to groundwater, the higher between SSCGy;\.qw and
BTV will bewill be selected as the cleanup goal.
% Cal-EPA 2009b. Revised California Human Health Screening Levels for Lead. September 2009.
“ Based on USEPA adult lead model, similar parameters used for the residential CHHSL, and alower exposure frequency.
® Based on USEPA adult lead model, similar parameters used for the industrial worker CHHSL, and alower exposure frequency.
® The SSCGyy.w for TPH is based on Regional Board's 1996 I nterim Site Assessment & Cleanup Guidebook (LARWQCB, 1996).
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Table 3-2
Site-Specific Cleanup Goalsfor Soil Vapor
Sub-Slab Soil Vapor® Soil Vapor
cAS Constituents Odor—Ba?ed Onsite Resident N Cons.tructi onand
Number Cor?(f:er ] (iz(/:n(i) Utility Maintenance Worker
SSCG Basis SSCG Basis
(Hg/m?) (Hg/m?)
79-34-5 1,1,2,2-Tetrachloroethane 5.2E+06 2.1E+01 c 1.2E+05 c
79-00-5 1,1,2-Trichloroethane -- 7.5E+01 c 1.0E+05 nc
75-34-3 1,1-Dichloroethane 6.3E+07 7.6E+02 c 2.5E+07 c
120-82-1 1,2,4-Trichlorobenzene 1.1E+07 1.0E+03 nc 3.9E+05 nc
95-63-6 1,2,4-Trimethylbenzene - 3.7E+03 nc 2.3E+06 nc
107-06-2 1,2-Dichloroethane 1.2E+06 5.9E+01 [ 8.5E+05 [
78-87-5 1,2-Dichloropropane 6.0E+05 1.2E+02 c 2.5E+06 c
108-67-8 1,3,5-Trimethylbenzene - 3.7E+03 nc 2.3E+06 nc
106-99-0 1,3-Butadiene -- 7.2E+00 c 3.0E+05 [
106-46-7 1,4-Dichlorobenzene 5.5E+05 1.1E+02 c 7.2E+05 c
123-91-1 1,4-Dioxane 3.1E+08 1.6E+02 c 1.6E+05 c
540-84-1 2,2,4-Trimethylpentane - 5.2E+05 nc 6.5E+08 nc
591-78-6 2-Hexanone - 1.6E+04 nc 7.9E+06 nc
622-96-8 4-Ethyltoluene - 5.2E+04 nc 2.5E+07 nc
71-43-2 Benzene 2.4E+06 4.2E+01 c 1.0E+06 c
75-27-4 Bromodichloromethane 5.5E+09 3.3E+01 c 7.8E+05 c
74-83-9 Bromomethane 4.0E+07 2.6E+03 nc 9.5E+06 nc
75-15-0 Carbon disulfide - 3.7E+05 nc 1.4E+09 nc
56-23-5 Carbon tetrachloride 3.2E+07 2.9E+01 c 1.1E+06 c
67-66-3 Chloroform 2.1E+08 2.3E+02 c 4.9E+06 c
110-82-7 Cyclohexane -- 3.1E+06 nc 1.8E+10 nc
124-48-1 Dibromochloromethane - 4.5E+01 c 8.8E+05 c
156-59-2 Dichloroethene, cis-1,2- 3.4E+07 3.7E+03 nc 8.3E+06 nc
156-60-5 Dichloroethene, trans-1,2- 3.4E+07 3.1E+04 nc 9.3E+07 nc
10061-02-6 Dichloropropene, trans-1,3- 2.1E+06 7.6E+01 c 3.9E+06 c
64-17-5 Ethanol - 2.1E+06 nc 1.9E+08 nc
100-41-4 Ethylbenzene 1.0E+06 4.9E+02 [ 7.0E+06 [
142-82-5 Heptane - 3.7E+05 nc 2.3E+09 nc
87-68-3 Hexachloro-1,3-butadiene 6.0E+06 5.5E+01 c 8.0E+04 c
110-54-3 Hexane -- 3.7E+05 nc 1.7E+09 nc
67-63-0 Isopropanol - 3.7E+06 nc 5.7E+08 nc
98-82-8 |sopropylbenzene (cumene) -- 2.1E+05 nc 1.5E+09 nc
78-93-3 Methyl ethyl ketone (2-butanone) 1.6E+07 2.6E+06 nc 1.1E+09 nc
75-09-2 Methylene chloride 2.8E+08 1.2E+03 c 2.8E+07 c
1634-04-4 Methyl-tert-butyl ether 2.7E+05 4.7E+03 [ 6.5E+07 c
91-20-3 Naphthalene 2.2E+05 3.6E+01 c 6.3E+04 c
103-65-1 Propylbenzene -- 5.2E+05 nc 6.6E+08 nc
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Table 3-2
Site-Specific Cleanup Goalsfor Soil Vapor
Sub-Slab Soil Vapor® Soil Vapor
cAS Constituents Odor—Ba?ed Onsite Resident N Cons.tructi onand
Number Cor?(f:er ] (iz(/:n(i) Utility Maintenance Worker
SSCG Basis SSCG Basis
(Hg/m?) (Hg/m?)
75-65-0 tert-Butyl Alcohol (TBA) - 5.5E+05 nc 2.6E+08 nc
127-18-4 Tetrachloroethene 1.6E+07 2.1E+02 c 6.6E+06 c
109-99-9 Tetrahydrofuran - 1.0E+06 nc 4.9E+08 nc
108-88-3 Toluene 1.5E+07 2.6E+06 nc 3.7E+09 nc
79-01-6 Trichloroethene 6.8E+08 2.2E+02 c 2.0E+06 nc
75-01-4 Vinyl chloride 3.9E+08 1.6E+01 c 8.3E+05 c
1330-20-7 Xylene, total 2.2E+05 5.2E+04 nc 5.9+07 nc
TPH
Aliphatic: C5-C8 - 3.7E+05 nc 1.2E+09 nc
Aliphatic: C9-C18 - 1.6E+05 nc 1.2E+08 nc
Aliphatic: C19-C32 - - - - -
Aromatic: C6-C8 - - - - -
Aromatic: C9-C16 - 2.6E+04 nc 6.7E+06 nc
Aromatic: C17-C32 - - - - -
TPHg 5.0E+04 7.2E+04 nc 2.2E+07 nc
TPHd 5.0E+05 8.1E+04 nc 2.3E+07 nc
TPHmMoO - -- -- -- --
Notes:
" --" not applicable or not available
* Odor-based SSCGs for soil vapor based on SFRWCQB 2013 ESL as directed by RWQCB (RWQCB, 2014)
2 As directed by the RWQCB (RWQCB, 2014), a vapor intrusion attenuation factor of 0.002 was used to derive sub-slab soil vapor SSCGs.
nc = SSCG based on noncancer effects; ¢ = SSCG based on cancer effects
FS_Tables3 03-2014.xIsx Page 2 of 2 3/10/2014




Geosyntec®
consultants

Table 3-3
Property Addresses for Consideration in Remedial Planning

Soil Excavation Sub-?\?t{ So%l Vapor SVE/Bioventing
Address ftigation
<3 >3 to <10
ft bgs ft bgs

24401 MARBELLA AVE

24402 NEPTUNE AVE X
24402 PANAMA AVE

24402 RAVENNA AVE X X
24403 NEPTUNE AVE X X
24403 RAVENNA AVE X
24405 MARBELLA AVE

24406 MARBELLA AVE X X
24406 NEPTUNE AVE X X
24406 PANAMA AVE X X
24406 RAVENNA AVE X X
24409 NEPTUNE AVE X X
24409 RAVENNA AVE X
24410 PANAMA AVE

24411 MARBELLA AVE X X
24411 PANAMA AVE X X
24412 MARBELLA AVE X X X
24412 RAVENNA AVE X X
24413 NEPTUNE AVE X X
24413 RAVENNA AVE X
24416 MARBELLA AVE X X
24416 NEPTUNE AVE X X
24416 PANAMA AVE

24416 RAVENNA AVE X X X
24417 MARBELLA AVE

24417 PANAMA AVE X
24419 NEPTUNE AVE X X
24419 RAVENNA AVE X
24420 PANAMA AVE X X
24421 PANAMA AVE X X
24422 MARBELLA AVE X X
24422 NEPTUNE AVE X
24422 RAVENNA AVE X X
24423 MARBELLA AVE

24423 NEPTUNE AVE X X X
24423 RAVENNA AVE X X
24426 MARBELLA AVE X X
24426 NEPTUNE AVE X
24426 PANAMA AVE X X
24426 RAVENNA AVE X X
24427 MARBELLA AVE

24427 PANAMA AVE X
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Table 3-3
Property Addresses for Consideration in Remedial Planning

Soil Excavation Sub-?\?t{ So%l Vapor SVE/Bioventing
Address ftigation
<3 >3 to <10
ft bgs ft bgs
24429 NEPTUNE AVE X X X
24429 RAVENNA AVE X
24430 PANAMA AVE
24431 PANAMA AVE X X
24432 MARBELLA AVE X X
24433 MARBELLA AVE X X X
24436 PANAMA AVE X X
24502 MARBELLA AVE X X
24502 NEPTUNE AVE X
24502 PANAMA AVE
24502 RAVENNA AVE X X
24503 MARBELLA AVE
24503 NEPTUNE AVE X X
24503 PANAMA AVE X X
24503 RAVENNA AVE X
24506 MARBELLA AVE X X X
24507 MARBELLA AVE
24508 NEPTUNE AVE X X
24508 PANAMA AVE X
24508 RAVENNA AVE X X
24509 NEPTUNE AVE X X
24509 PANAMA AVE X X
24509 RAVENNA AVE X X
24512 MARBELLA AVE X X
24512 NEPTUNE AVE X X
24512 PANAMA AVE
24512 RAVENNA AVE X X
24513 NEPTUNE AVE X
24513 PANAMA AVE X X
24513 RAVENNA AVE X X
24516 MARBELLA AVE X X
24517 MARBELLA AVE X X
24518 NEPTUNE AVE X X
24518 PANAMA AVE
24518 RAVENNA AVE X X
24519 NEPTUNE AVE X X
24519 PANAMA AVE X X
24522 MARBELLA AVE X X
24522 NEPTUNE AVE X X
24522 PANAMA AVE
24522 RAVENNA AVE X X
24523 MARBELLA AVE
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Table 3-3
Property Addresses for Consideration in Remedial Planning

Sub-Slab Soil Vapor

Soil Excavation e .
Mitigation

SVE/Bioventing
Address

|A
w

>3 t0 <10
ft bgs
X

=2

=3
o

7]

24523 NEPTUNE AVE
24523 RAVENNA AVE

24526 MARBELLA AVE
24528 NEPTUNE AVE
24528 PANAMA AVE

R R R =

X
X
X

24529 NEPTUNE AVE X X

24529 PANAMA AVE
24529 RAVENNA AVE X X
24532 MARBELLA AVE X X

24532 NEPTUNE AVE

24532 PANAMA AVE X
24532 RAVENNA AVE
24533 MARBELLA AVE

24533 PANAMA AVE

24533 RAVENNA AVE
24602 MARBELLA AVE X
24602 NEPTUNE AVE

24602 PANAMA AVE X

24602 RAVENNA AVE
24603 MARBELLA AVE
24603 NEPTUNE AVE

24603 PANAMA AVE

24603 RAVENNA AVE
24606 MARBELLA AVE
24607 MARBELLA AVE

A R A

24608 NEPTUNE AVE

24608 PANAMA AVE
24608 RAVENNA AVE
24609 NEPTUNE AVE

SRR R R R S e A R

B A A

24609 PANAMA AVE

24609 RAVENNA AVE
24612 MARBELLA AVE
24612 NEPTUNE AVE

24612 PANAMA AVE

24612 RAVENNA AVE
24613 MARBELLA AVE
24613 NEPTUNE AVE

24613 PANAMA AVE

24613 RAVENNA AVE
24616 MARBELLA AVE
24617 MARBELLA AVE

R R R R R S e R R
R R R R R S e A R

24618 NEPTUNE AVE
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Table 3-3
Property Addresses for Consideration in Remedial Planning

Sub-Slab Soil Vapor

Soil Excavation e .
Mitigation

SVE/Bioventing
Address

<3 >3 to <10
ft bgs ft bgs
24618 PANAMA AVE X X

24618 RAVENNA AVE

24619 NEPTUNE AVE X
24619 PANAMA AVE
24619 RAVENNA AVE

=

24622 MARBELLA AVE

24622 NEPTUNE AVE
24623 MARBELLA AVE
24623 NEPTUNE AVE

24627 MARBELLA AVE

S ol T R e
>~

24628 MARBELLA AVE
24628 NEPTUNE AVE
24629 NEPTUNE AVE

24632 NEPTUNE AVE*

24633 MARBELLA AVE
24700 MARBELLA AVE
24700 RAVENNA AVE

R R R R R R e R B R e R A s

R R R =

24702 NEPTUNE AVE

24702 PANAMA AVE
24703 MARBELLA AVE
24703 NEPTUNE AVE

24703 RAVENNA AVE

24706 MARBELLA AVE
24706 RAVENNA AVE
24707 MARBELLA AVE

IR R R A
IR R R A

24708 PANAMA AVE

24709 NEPTUNE AVE
24709 PANAMA AVE
24709 RAVENNA AVE

24710 MARBELLA AVE

24712 NEPTUNE AVE
24712 PANAMA AVE
24712 RAVENNA AVE

24713 MARBELLA AVE

24713 PANAMA AVE
24713 RAVENNA AVE
24715 NEPTUNE AVE

24716 MARBELLA AVE

24716 RAVENNA AVE
24717 MARBELLA AVE
24718 NEPTUNE AVE

S R e o B R B B e A R R R R R
S B o o B R B B e R e R R R R

24718 PANAMA AVE
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Table 3-3
Property Addresses for Consideration in Remedial Planning

Sub-Slab Soil Vapor

Soil Excavation e .
Mitigation

SVE/Bioventing
Address

|A
w

>3 t0 <10
ft bgs
X

=2

=3
o

7]

24719 NEPTUNE AVE
24719 PANAMA AVE

24719 RAVENNA AVE
24722 MARBELLA AVE
24722 NEPTUNE AVE X

XK R R =
ol ol

24722 PANAMA AVE

24722 RAVENNA AVE
24723 MARBELLA AVE
24723 RAVENNA AVE

A A
A A

24725 NEPTUNE AVE

24726 MARBELLA AVE
24726 RAVENNA AVE
24727 MARBELLA AVE X X

24728 NEPTUNE AVE X X

24728 PANAMA AVE X X
24729 NEPTUNE AVE
24729 PANAMA AVE

24729 RAVENNA AVE

24732 MARBELLA AVE X X
24732 NEPTUNE AVE X X
24732 PANAMA AVE

24732 RAVENNA AVE X X

24733 MARBELLA AVE X X
24733 PANAMA AVE
24733 RAVENNA AVE X X

24735 NEPTUNE AVE

>
o

24736 MARBELLA AVE
24736 RAVENNA AVE
24737 MARBELLA AVE

24738 NEPTUNE AVE

24738 PANAMA AVE
24739 NEPTUNE AVE
24739 PANAMA AVE

24739 RAVENNA AVE

Sl R R R o R s
Sl R R R R R s

24740 MARBELLA AVE
24741 MARBELLA AVE X
24743 RAVENNA AVE

24744 MARBELLA AVE

24748 RAVENNA AVE
24749 RAVENNA AVE
24752 RAVENNA AVE

S R R e
S R R e

24802 PANAMA AVE
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Table 3-3
Property Addresses for Consideration in Remedial Planning

Soil Excavation Sub-?\?t{ So%l Vapor SVE/Bioventing
Address ftigation
<3 >3 to <10
ft bgs ft bgs

24803 NEPTUNE AVE X X
24803 PANAMA AVE X X
24809 NEPTUNE AVE X X
24809 PANAMA AVE X X
24812 PANAMA AVE

24813 PANAMA AVE X X
24815 NEPTUNE AVE X X
24818 PANAMA AVE X X
24819 PANAMA AVE X X
24822 PANAMA AVE X X
24823 PANAMA AVE X X
24825 NEPTUNE AVE

24828 PANAMA AVE X X
24829 PANAMA AVE X
24832 PANAMA AVE

24833 PANAMA AVE X
24838 PANAMA AVE X X
24904 NEPTUNE AVE X
24912 NEPTUNE AVE X
301 244TH ST

305 244TH ST X X
311 244TH ST X X
317 244TH ST X X
321 244TH ST X X
327 244TH ST

331 244TH ST X X
337 244TH ST

341 244TH ST

344 249TH ST X X
345 249TH ST X
347 244TH ST

348 248TH ST X X X
348 249TH ST X
351 244TH ST X X
352 249TH ST X X
353 249TH ST X X
354 248TH ST X X
357 244TH ST

357 249TH ST X
358 249TH ST X X
360 248TH ST X X
361 244TH ST
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Table 3-3
Property Addresses for Consideration in Remedial Planning

Soil Excavation Sub-?\?t{ So%l Vapor SVE/Bioventing
Address ftigation
<3 >3 to <10
ft bgs ft bgs

362 249TH ST

363 249TH ST X
364 248TH ST X X
367 244TH ST X X
367 249TH ST X
368 249TH ST X X
373 249TH ST X X
374 248TH ST X X
374 249TH ST X X
377 244TH ST

377 249TH ST X X
378 249TH ST X X X
383 249TH ST X X X
402 249TH ST X X
408 249TH ST

412 249TH ST X X
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TABLE 4-1
SCREENING OF REMEDIAL TECHNOLOGIES
SCREENING CRITERIA
TECHNOLOGY DESCRIPTION COMMENTS
EFFECTIVENESS IMPLEMENTABILITY cosT
Sub-Slab Vapor Intrusion Install subsurface barriers and/or vapor control systemsto mitigate Effective for VOCs. Sub-dab depressurization systems are implementable at Low-to-moderate | Installation of sub-slab depressurization
Mitigation soil vapor migration into buildings. existing building locations. capitd toingtall | systemsisretained for consideration in
sub-dab remedia aternatives.
depressurization
system; low-to-
moderate O& M.

Capping Portions of the Site | Mitigate contact with impacted soils, mitigate rainwater infiltration; | Effective for all COCs. Implementable over portions of the Site. May require Moderate capital, | Retained for consideration in remedial
reduce vapor migration to surface by constructing alow permeability restriction on future land use. low O&M cost. | aternatives. Could possibly be used in
cover or “cap” over the areas of impacted soils. conjunction with excavation.

Removal of All Site Features | The removal of al Site features would include the removal of al The removal of al sitefeaturesin order to Very difficult to implement. Every resident within the Site | Very highcost. | Retained for consideration in remedial
houses, landscape, hardscape, roads, and utilities. facilitate the use of other remedial technologies | would have to agree to relocate and all 285 houses would alternatives.

(e.g., excavation or capping) could be effective | berazed. If some homeowners declined to move, the

at the Site. presence of some residents would make it untenable to
remove al of the surrounding homes, streets and utilities.
Permitting would be very difficult to alow thiswork to
move forward.

Ingtitutional Controls Rely upon City of Carson Building Code provisions requiring Effectivefor al COCs. Implementable; building code provisions aready arein Minimal cost. Retained for consideration in remedial
permitting for excavations 3 feet bgs or deeper. Establish aprocess place. May be implemented in combination with other aternatives.
whereby Shell isnotified if aresident appliesfor a permit to excavate technologies.
so that arrangements can be made for sampling and proper handling
of impacted soils that may be present.

Excavation Excavate impacted soils. Backfill excavation with imported clean Effectivefor al COCs. Implementability dependent on depth. Volume of Moderate-to- Retained for consideration in remedial
soil. A widerange of excavation optionsis available, including excavated soil, disruption to community, loss of residential | exceptionally alternatives because of effectivenessin
different areas of excavation and different depths. tax base, sustainability concernsal factor into high capital, removing impacted materials and

implementability. Potential mgjor difficulties dueto traffic | depending upon | interrupting the human health exposure
and dust. Mgjor difficulties dueto VOC emissionsiif depth. Minimal | pathway.
excavation is performed prior to remediation of VOCs. O&M.
Excavation to 2 or 3 feet would be implementable;
concerns and difficulties rise significantly with deeper
excavations.
Excavation: Cribbing would take place outside of the house footprint to alow Ineffective because of lack of clear benefit. Very difficult to implement. Would require relocating Very high capital | Not retained for consideration in

Lifting and Cribbing of
Housesto Assist in
Excavation

excavation below. It would include cutting and capping utilities;
demolition of drywall, cabinets, toilets, and tub/showers from ground
level to 4 feet high; demoalition of fireplaces; installation of beams
that attach to every wall; unbolting walls from foundation; lifting
house and cribbing to 4 feet high; excavating impacted sails;
backfilling with clean soil; forming and pouring a new foundation;
placing the house back down on new foundation and attaching to
foundation; removing cribbing materials; restoring interior walls,
cabinets, toilets, tub/showers; replacing fireplaces; and reconnecting
utilities.

residents for asignificant period of time and result in
considerable disruption to households. Shell’s
Environmental Health and Safety guiddlines/rules would
not allow workers to implement other technologies (i.e.,
excavation) beneath a cribbed house.

cost.

remedial aternatives dueto
ineffectiveness, difficulty of
implementation, and cost.
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TABLE 4-1
SCREENING OF REMEDIAL TECHNOLOGIES
SCREENING CRITERIA
TECHNOLOGY DESCRIPTION COMMENTS
EFFECTIVENESS IMPLEMENTABILITY cosT
Excavation: This technology would require similar processes as lifting and I neffective because of lack of clear benefit. Very difficult to implement. Would require relocating Very high capital | Not retained for consideration in
Temporarily Moving cribbing a house, except the house would be loaded onto atrailer and residents for asignificant period of time and result in cost. remedia aternatives dueto
Housesto Assigt in moved to another location instead of being cribbed. extensive disruption to houses. ineffectiveness, difficulty of
Excavation implementation, and cost.
Excavation: Residual concrete slabs, which are former tank farm reservoir side The concrete reservoir slab assessment Implementability dependent on scope of removal. Moderate cost to | Removal of residua concrete slabs
Removal of Residual walls and/or floors, are present beneath portions of the Site. concluded that nothing about the former Removal of residua concrete slabs when encountered remove dabs when encountered within excavation
Concrete Sabsto Assst | Removal would involve excavation. Removal of slabs beneath reservoir dabswould indicate a specific need for | within the boundaries of excavationsisrelatively easily when boundariesisretained for consideration
in Excavation buildings, hardscape, or streets would require the removal of those their removal. Therefore, removal of al residual | implemented. Removal beneath paved areas or houses encountered in remedial alternatives.
Site features and excavation. concrete dabs is considered unnecessary. would be very difficult to implement. within
excavation
boundaries.
Sail Vapor Extraction (SVE) | Vadose zone vacuum wells are used to remove volatile COCsfrom | Effective for methane, VOCs, and lighter-range | Implementable. SVE wells could beinstalled in City Moderate-to-high | Retained for consideration in remedial

soil. Extracted vapors are treated and discharged.

petroleum hydrocarbons. Not effective for non-
volatile COCs.

streets and on residentia properties, as appropriate.

capital; moderate
O&M.

dternatives.

Bioventing Enhances the activity of indigenous bacteria and stimulates the Potentially more effective than SVE for mid- Implementable. Can be used in conjunction with SVE Moderate capital, | Retained for consideration in remedial
natural in-situ biodegradation of organic COCsin soil by inducing air | weight petroleum products on a reasonable systems. moderate O& M. | dternatives. Could be used in
and oxygen flow into the unsaturated zone. timescale. conjunction with SVE system/wdlls.
In-Situ Chemical Oxidation | Introduction of achemical oxidant into the subsurface for the Bench-scale pilot testing using representative Implementable for saturated zone and groundwater. Moderate capital, | Not retained for consideration in
(ISCO) purpose of transforming groundwater or soil COCsinto less harmful | Site soils indicated that sodium persulfate was moderate O& M. | remedial alternatives dueto
chemical species. not effective and that an excessive quantity of demonstrated lack of effectiveness.
ozone would be required for treatment.
Light Non-Aqueous Phase Direct LNAPL source removal, likely through pumping, asis Effective for reducing source zone Currently implemented at SitewellsMW-3 and MW-12; | Low capital, Retained for consideration in remedial

Liquid (LNAPL) Source
Removal

currently done at Site monitoring wells that accumulate %2 foot or
more LNAPL on top of groundwater.

mass/concentration gradients and may reduce
time over which concentrations will return to
background or MCL levels.

can be implemented in other monitoring wellsif LNAPL is
discovered on top of groundwater with a depth of ¥ foot
or gredter.

moderate O& M.

dternatives.

Groundwater Monitored
Natural Attenuation (MNA)

Naturaly occurring processes decrease concentrations of COCsin
soil and groundwater. Monitoring is performed to confirm that COC
concentrations are decreasing.

Potentially effective for reduction of COC
concentrations. Does not mitigate the immediate
potential for exposure to impacted materials.

Easily implementable with minimal disruption to current
residents.

Minimal cost,
associated mainly
with monitoring.

Retained. Can be used in conjunction
with other remedia technologies.

Supplemental Groundwater
Remediation

Supplemental groundwater remediation of certain COCsin localized
Site areas with relatively high concentrations would likely be through
pump and treat systems (removed water is then treated ex-situ) or
through in-situ methods.

Potentially effective for reducing groundwater
COCs and may reduce time over which
groundwater will return to background or MCL
levels.

Differing degrees of difficulty in implementation
depending on location of impacted materials with respect
to exigting infrastructure and method selected. In-situ
methods may be preferred to avoid exposure to impacted
materials at the surface.

Moderate-to-high
capital depending
on method; high
O&M.

Retained for consideration in remedia
aternatives.
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Issue Excavation to 2 Feet Excavation to 3 Feet Excavation to 5 Feet Excavation to 10 Feet
e Gas service laterals .
o e Gas service laterals
e Telecommunication . .
lines e Telecommunication lines
Utilities e Landscape irrigation * Landscape irrigation
e None e None systems
Encountered systems . . .
. . . o California Water Service
e California Water Service .
. Company water mains
Company water mains
e Sewer laterals
o Sewer laterals
Removal for Alternative Removal for Alternative Removal for Alternative Removal for Alternative
Residential 4A. 4B. 4C. 4D.
Hardscape | No removal for No removal for No removal for No removal for Alternative
Alternative 5A. Alternative 5B. Alternative 5C. 5D.
e Post-excavation, . .
. . . . . ¢ Post-excavation, grading
. . . grading permit required | ® Post-excavation, grading . .
e Grading permit required . . . permit required for
for excavation to >3 permit required for .
for removal > 50 CY. . excavation to >3 feet.
SCAQMD Rule 1166 feet. excavation to >3 feet. SCAQMD Rule 1166
. . ule ,
S RWe 100 o SCAQMD Rule 1166, |  SCAQMD Rule 1166, o
VOC Emissions from L. o VOC Emissions from
. . VOC Emissions from VOC Emissions from .. .
Decontamination Soil L. . L . Decontamination Soil
. Decontamination Soil Decontamination Soil .
e Excavation and . . e Excavation and
. e Excavation and e Excavation and .
Encroachment Permits . . Encroachment Permits
. . . Encroachment Permits Encroachment Permits . .
Permitting | e Asbestos Notifications/ . . . . ¢ Asbestos Notification/
. e Asbestos Notifications/ | e Asbestos Notifications/ .
Abatement Permits . . Abatement Permits
OSHA T hine Permit Abatement Permits Abatement Permits « OSHA T hine Permit
. renching Permi
29 Clzilcl 912115’ 6 Se(;ml e OSHA Trenching e OSHA Trenching Permit er 29 CFR 1 926g 650
e . .
g i Blcnisy | Permit per29 CFR per 20 CFR 1926650 | _ 1111 e Bl
. umbing and Electrica
Hmbing and Blectrica 1926.650 ¢ Plumbing and Electrical ome
Permits . . . Permits
) e Plumbing and Electrical Permits .
e Masonry Permit . . e Masonry Permit
Land 1o Permit Permits e Masonry Permit Land 10 Permit
[ ] [ ]
andscaping Permi « Masonry Permit  Landscaping Permit andscaping Permi
e Landscaping Permit
e Shoring systems; ¢ Shoring systems;
e Slot trenching; e Slot trenching;

Shoring e None e None o Sidewalls back-sloped o Sidewalls back-sloped
below foundation below foundation
footings of structures footings of structures

Properties 91 Properties Excavated,; 183 Properties Excavated; | 183 Properties Excavated; | 214 Properties Excavated;
Requiring SVE/Bioventing on 214 SVE/Bioventing on 214 SVE/Bioventing on 214 SVE/Bioventing on 214
Remediation | Properties Properties Properties Properties
Volume per | Alternative 4A: 7,600 f© | Alternative 4B: 10,800 ft' | Alternative 4C: 17,400 ft* | Alternative 4D: 33,900 ft’
property (281 CY) (401 CY) (646 CY) (1,260 CY)

(vertical Alternative 5A: 2,950 ft° Alternative 5B: 4,430 ft* | Alternative 5C: 7,150 ft® Alternative 5D: 14,300 ft*

sidewalls) (109 CY) (164 CY) (265 CY) (530 CY)

SB0484\Table 5-1 Depth of Excavation Considerations.docx

3/10/2014




Geosyntec®

consultants
TABLE 5-2
Preliminary Remedial Alternatives
ECs(Sub- | R Excavate | b oo at Glr\leilrfwaéer
Existing S : emove Cap | Excavate | Excavate | Excavate | Excavate Beneath xcavale SVE/ an LNAPL
Al ICs Mi tisgl;g?i on) Feztjeres Site to 2 ft to 3 ft to5 ft to 10 ft E?; gentiatla Egitt';e Bioventing g%ﬂlr:e?wegtt:rl Removal
ap Remediation
1*
2 X X X X X
X X X X X X
4A X X X X X X X
4B X X X X X X X
4C X X X X X X X
4D X X X X X X X
5A X X X X X X
5B X X X X X X
5C X X X X X X
5D X X X X X X
6 X X X X X X
7 X X X X X X
*Alt 1: No Action Alternative
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SCREENING OF REMEDIAL ALTERNATIVES
SCREENING CRITERIA STATUS
ALT DESCRIPTION
EFFECTIVENESS IMPLEMENTABILITY CosT
1 No Action Not effective at achieving RAOs. Easy to implement. No costinshort | Retained as a baseline to compare to the
No remedial actions, no institutional controls, no or long term. remaining alternatives.
engineering controls, and no further monitoring of
the site.
2 Removal of all site features and the excavation of | Low effectiveness. Very difficult. Very High. Not retained due to very difficult
impacted soils over the entire Site. Effectively meets RAOsin the long term. Relocate all residents. Highest of all implementability, very high cost, and
) ) ] o dternatives. long lasting effects on the community.
Soil, soil vapor and nuisance goa's met. 285 homes and all roads/utilities removed.
LNAPL effectively addressed through LNAPL removal. ~250,000 truckloads of soil, exported and imported to the Site
Groundwater goals achieved in long term through MNA. Possibly not be permitted under CEQA.
Relocation would have long-term negative impacts on the community. | 4 %2 years active remediation
3 Removal of all site features and _the e_xcavation toa | Low effectiveness. Very difficult. Very High. Not retained qge tovery _difficult
depth of 10 feet bgs over the entire Site. Effectively meets RAOsin the long term. Relocate all residents. Second highest | implementability, very high cost, and
) ) o of all long lasting effects on the community.
Soil goals met in upper 10 feet. 285 homes and all roadg/utilities removed. altornatives.
Remaining soils meet health goals for infrequent exposure. ~120,000 truckloads of soil
Soil vapor and nuisance goals met. Possibly not be permitted under CEQA.
LNAPL effectively addressed through LNAPL removal. 2%, years active remediation
Groundwater goals achieved in long term through MNA.
Relocation would have long-term negative impacts on the community.
4A Excavation of shallow soils to a depth of 2 feet bgs | High short-term effectiveness, low long-term effectiveness. High. Moderate. Not retained due to lack of

from both landscaped areas and areas covered by
hardscape at properties where human health or
groundwater goals are exceeded.

Effectively meets RAOsin the long term.
Soil goals met in upper 2 feet, but not in 2-to-3-foot zone.

No existing ingtitutional controls preventing contact with soil from
below 2 feet to 3 feet.

Soil vapor and nuisance goals met.
LNAPL effectively addressed through LNAPL removal.
Groundwater goals achieved in long term through MNA.

106 properties require excavation.

27 homes would have sub-dab mitigation installed.
~7,000 truckloads of soil

Removal of hardscape isinconvenient for residents.

Short-term disturbances of community including air quality, noise, and
traffic impacts.

1Y% years active remediation

protectiveness.
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SCREENING OF REMEDIAL ALTERNATIVES
SCREENING CRITERIA STATUS
ALT DESCRIPTION
EFFECTIVENESS IMPLEMENTABILITY CosT
4B Excavation of shallow soils to a depth of 3 feet bgs | Effectively meets RAOsin the long term. Relatively high. Moderate-High. | Retained astechnically and
from both landscaped areas and areas covered by | peigively high effectivenessin the short term. 183 properties require excavation. economicaly feasible.
hardscape at properties where human health or , . e
groundwater goal's are exceeded. Soil goals met in upper 3 feet. 27 homes would have sub-dlab mitigation installed.
Remaining soils meet health goals for infrequent exposure. 214 properties would have SV E/bioventing infrastructure.
Soil vapor and nuisance goals met. ~10,000 truckloads of soil
LNAPL effectively addressed through LNAPL removal. Removal of hardscape isinconvenient for residents.
Groundwater goals achieved in long term through MNA. Short-term disturbances of community including air quality, noise, and
traffic impacts.
1.9 years active remediation
4C Excavation of shallow soilsto adepth of 5 feet bgs | Effectively meets RAOsin the long term. Moderate. High. Retained astechnically and
from both landscaped areas and areas covered by | \ oderate effectivenessin the short term. 183 properties require excavation. economically feasible.
hardscape at properties where human health or , . e
groundwater goals are exceeded. Soil goals met in upper 5 feet. 27 homes would have sub-slab mitigation installed.
Remaining soils meet health goals for infrequent exposure. 214 properties would have SV E/bioventing infrastructure.
Soil vapor and nuisance goals met. ~17,000 truckloads of soil
LNAPL effectively addressed through LNAPL removal. Utilities capped, removed and replaced.
Groundwater goals achieved in long term through MNA. Removal of hardscape isinconvenient for residents.
Short-term disturbances of community including air quality, noise, and
traffic impacts.
2.8 years active remediation
4D Excavation of shallow soilsto a maximum depth of | Effectively meets RAOsin the long term. Infeasible. Very high. Retained as directed by RWQCB.
10 feet bgs from both landscaped areasand areas | \/gry |ouy effectivenessin the short term. 214 properties require excavation.
covered by hardscape at properties where human ] ) o
health or groundwater goals are exceeded. Soil goals met in upper 10 feet. 27 homes would have sub-slab mitigation installed.
Remaining soils meet health goals for infrequent exposure. 214 properties would have SV E/bioventing infrastructure.
Soil vapor and nuisance goals met. ~38,000 truckloads of soil
LNAPL effectively addressed through LNAPL removal. Utilities capped, removed and replaced.
Groundwater goals achieved in long term through MNA. May comein contact with reservoir dabs.
Removal of hardscape isinconvenient for residents.
Short-term disturbances of community including air quality, noise, and
traffic impacts.
6.7 years active remediation
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SCREENING OF REMEDIAL ALTERNATIVES
SCREENING CRITERIA STATUS
ALT DESCRIPTION
EFFECTIVENESS IMPLEMENTABILITY CosT
5A Excavation of shallow soils to a depth of 2 feet bgs | Low effectiveness at meeting RAOsin the long term. High. Moderate. Not retained due to lack of
from landscaped areas at propertieswhere human | peigrively high effectivenessin the short term 106 properties require excavation protectiveness.
health or groundwater goal's are exceeded. , ey hig _ v ! , ' properties requ I L
Soil goals met in upper 2 feet, but not in 2-to-3-foot zone. 27 homes would have sub-dab mitigation installed.
No existing institutional controls preventing contact with soil from 214 properties would have SV E/bioventing infrastructure.
below 2 feet to 3 feet. ~2,900 truckloads of soil
Soil vapor and nuisance goals me. Short-term disturbances of community including air quality, noise, and
LNAPL effectively addressed through LNAPL removal. traffic impacts.
Groundwater goals achieved in long term through MNA. 1.2 years active remediation
5B Excavation of shallow soilsto adepth of 3feet bgs | Moderately effective at meeting RAOs in the long term. Relatively high. Moderate. Retai nec_i astechnipaily and
Lré’al”:rlla(;‘rdgfgﬁﬁgﬁra‘f? gz)glrsgreertleiéveg%? human |\ (?derate effec_ti veness in the short term. 183 properties require excavati on. economically feasible.
Soil goals met in upper 3 feet. 27 homes would have sub-dab mitigation installed.
Remaining soils meet health goals for infrequent exposure. 214 properties would have SV E/bioventing infrastructure.
Soil vapor and nuisance goals met. ~4,300 truckloads of soil
LNAPL effectively addressed through LNAPL removal. Shorﬁ-t_erm disturbances of community including air quality, noise, and
Groundwater goals achieved in long term through MNA. traffic impacts.
1.5 years active remediation
5C Excavation of shallow soils to a depth of 5 feet bgs | Moderately effective at meeting RAOs in the long term. Moderate High. Retained as technically and

from landscaped areas at properties where human
health or groundwater goals are exceeded.

Moderate effectiveness in the short term.
Soil goals met in upper 5 feet.

Remaining soils meet health goals for infrequent exposure.

Soil vapor and nuisance goals met.
LNAPL effectively addressed through LNAPL removal.
Groundwater goals achieved in long term through MNA.

183 properties require excavation.

27 homes would have sub-dab mitigation installed.

214 properties would have SV E/bioventing infrastructure.
~6,900 truckloads of soil

Utilities capped, removed and replaced.

Short-term disturbances of community including air quality, noise, and
traffic impacts.

2.8 years active remediation

economically feasible.
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TABLE 5-3
SCREENING OF REMEDIAL ALTERNATIVES
SCREENING CRITERIA STATUS
ALT DESCRIPTION
EFFECTIVENESS IMPLEMENTABILITY CosT
5D Excavation of shallow soils to a maximum depth of | Effectively meets RAOsin the long term. Infeasible. High. Retained as directed by RWQCB.
i%;fh%ﬁgoﬁe;ﬁd:fﬁgg r?c;\?\/a:tg gcr)glp:gri? Vgry low effec.tiveness in the short term. 214 properties require excavation: -
exceeded. Soil goals met in upper 10 feet. 27 homes would have sub-dlab mitigation installed.

Remaining soils meet health goals for infrequent exposure. 214 properties would have SV E/bioventing infrastructure.
Soil vapor and nuisance goals met. ~16,000 truckloads of soil
LNAPL effectively addressed through LNAPL removal. Utilities capped, removed and replaced.
Groundwater goals achieved in long term through MNA. May comein contact with reservoir dabs.

Short-term disturbances of community including air quality, noise, and

traffic impacts.

4.5 years active remediation

6 Removal of all site features and cap entire site. Effectively meets RAOsin thelong term. Very Difficult Very high. Not retained due to very difficult
Low effectivenessin the short term. Relocate all residents. implementability and very high cost.
Meet human health goal for infrequent exposure to soils 285 homes and all roads/utilities removed.
Meet nuisance goals by limiting contact with soil and soil vapor ~12,500 truckloads of import fill and construction debris
Limited removal of COCs from soils. Possibly not be permitted under CEQA.
Soil vapor goals for methane and vapor intrusion may not be met in | 4.5 years at minimum active remediation
some areas but no receptors.
LNAPL effectively addressed through LNAPL removal.
Groundwater goals achieved in long term through MNA.
7 Cap al exposed soils on-site. Effectively meets RAOsin the long term. Moderate Moderate. Retained as technicaly and

High effectiveness in the short term. 285 properties require capping economically feasible.

Meet human health goal for infrequent exposure to soils
Meet nuisance goals by limiting contact with soil and soil vapor
Limited remova of COCs from sails.

Soil vapor goals for methane and vapor intrusion addressed using
sub-slab mitigation

LNAPL effectively addressed through LNAPL removal.
Groundwater goals achieved in long term through MNA.

27 homes require sub-dab mitigation.
214 properties would have SV E/bioventing infrastructure.

Short-term disturbances of community including air quality, noise, and
traffic impacts.

All landscaping above cap in long-term
Potentially significant increases in stormwater runoff could occur
1.4 years

SB0484\Table 5-3 Screening of Remedia Alternatives.doc

Page 4 of 4

3/10/2014




TABLE 5-4
Retained Remedial Alternatives

Geosyntec®

o ECs (Sub- Excavate | Groundwater | Remove
Alt Existing dab C_ap Excavate | Excavate | Excavate Bgneath Hot S_po_t LNAPL _ SVE /
ICs Mitigation) Site to 3ft to5ft to10ft | Residential | Remediation as Bioventing
Har dscape and MNA Feasible
1*
4B X X X X X X X
4C X X X X X X X
4D X X X X X X X
5B X X X X X X
5C X X X X X X
sD X X X X X X
7 X X X X X X
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FEDERAL ARARs
Potentially
Applicable or
Standard or Relevant and
Citation Requirement Description Appropriate Comment

Safe Drinking Water Act (40 USC Section 300)

40 CFR Part 141
Subpart B

National Primary
Drinking Water
Standards

Establishes maximum contaminant levels (MCLs) which are health based
standards for public water systems. EPA has promulgated MCLs for inorganic
chemicals (41 CFR 141.11), organic chemicals (41 CFR 141.12), turbidity (41
CFR 141.13) and radioactivity (41 CFR 141.15).

The SDWA also establishes secondary standards for sources of public drinking
water. These Maximum Contaminant Level Goals (MCLGs) are non-
promulgated and generally non-enforceable standards. They are, however,
intended to provide guidance as to levels of contamination that are protective of
human health; and pursuant to CERCLA & 121(d)(2)(A) remedial actions selected
at CERCLA sites must require alevel or standard of control which at least attains
M CL Gs established under the SDWA and water quality criteria established under
sections 304 or 303 of the Clean Water Act, where such goals or criteriaare
relevant and appropriate under the circumstances of the release or threatened
release.

In determining the relevance and appropriateness of MCL Gs, the most important
factors to consider are the designated uses of the water and the purpose for which
the potential requirements are intended. Regulations promulgated by EPA require
that MCL Gsthat are set at non-zero levels "shall be attained by remedia actions
for groundwater or surface water that are current or potential sources of drinking
water, where the MCLGs are relevant and appropriate to the circumstances of the
release based on the factorsin [40 CFR] § 300.400(g)(2). If an MCLG s
determined not to be relevant and appropriate, the corresponding MCL shall be
attained where relevant and appropriate to the circumstances of the release.” 40
CFR § 300.430(e)(2)(B). Thus, MCLGs are potential ARARSs even though not
generally enforceable.

Yes

Applicable if affected
groundwater is a drinking water

source.
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FEDERAL ARARs
Potentially
Applicable or
Standard or Relevant and
Citation Requirement Description Appropriate Comment

Safe Drinking Water Act (40 USC Section 300) (Cont.)

40 CFR Part 143 | National The SDWA established National Secondary Drinking Water Regulations Yes Applicable if affected
Secondary consisting of Secondary Maximum Contaminant Levels (SMCLSs). These groundwater is adrinking water
Drinking Water standards are set to regulate aesthetic qualities of drinking water (e.g., odor, source.
Standards color). SMCLs are non-enforceable guidance and are therefore TBCs for the Site.

Injection Control
(UIC) Program

and operation of underground injection wells. The technical and procedural
reguirements vary according to the class of well installed. These include
construction, operating, monitoring, and closure requirements.

Since reinjection of extracted groundwater is not within 1/4 mile of an
underground drinking water source, the injection wells would be classified as
either aClass |V well or aClass V well depending on the nature of the material
injected. Class|V wellsalow injection of nonhazardous wastewater into an
aquifer as part of a CERCLA remedial action (40 CFR 144.13). No construction,
operation, monitoring or closure criteria are established for Class IV wells (40
CFR 146, Subpart E). ClassV wellsinject non-hazardous materials.

SDWA also authorized the UIC permit program (40 CFR 144). This program
requires owners and operators of certain classes of underground injection wellsto
obtain permitsin order to operate the wells. The permit applicant must show that
the underground injection will not endanger drinking water sources.

Any wells constructed off Site would be required to be permitted by the
appropriate state agency or EPA and to comply with the UIC permit program. All
Classl, 1, 1V, and V wells under the UIC program are administered by EPA. 40
CFR § 147.251. Only Class |l wells are administered by the State of California

that areinstalled entirely on Site,
no UIC permits would be
required, but the substantive
provisions of the program would
be applicable. Alternatively, if
some reinjection wells discharge
into areas of groundwater units
that are not part of the Site, both
the substantive and administrative
portions of the UIC would be
applicable.
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FEDERAL ARARs
Potentially
Applicable or
Standard or Relevant and
Citation Requirement Description Appropriate Comment
Safe Drinking Water Act (40 USC Section 300) (Cont.)
The permitting provisions of 40 CFR Part 144 contain only afew specific
requirements for Class IV wells (which are otherwise generally prohibited but are
granted an exception for CERCLA corrective actions). These provisions would
not be fully applicable for off-site wells if the wells are determined to be Class V
wells. Other permit conditions that relate to all classes of injection wells under
the UIC would be applicable for injection wells located off-site. Seee.g., 40 CFR
Subpart E.
40 CFR Part 131 | Ambient Water CERCLA § 121 requires that aremedial action attain Water Quality Criteria Yes Ambient WQC for some of the
Quality Criteria (WQC) where such releases are relevant and appropriate under the circumstances. organic and inorganic
(WQC) WQC are non-enforceabl e guidance devel oped under the CWA and are used by contaminants in the groundwater
the state, in conjunction with a designated use of a surface water segment, to at the Site have been devel oped.
establish water quality standards under CWA 8§ 303. WQC established under Substantive requirements would
Section 304 of CWA (51 FR 43665), are non-promulgated guidance values based apply if contaminated or treated
on effects on human health and aquatic life that do not reflect technological or groundwater is discharged to
economic considerations. surface water during aremedial
CWA WQCs would pertain to water discharged to, or site runoff directed to, a action.
water body (including a storm drain or flood channel) and surface water
containing contaminated sediments from the Site with or without treatment.
40 CRF Parts National Requires permits for the discharge of pollutants from any point source into waters Yes A permit is not required for on-
122 and 125 Pollutant of the United States (U.S.). site CERCLA response actions,
Discharge Both on-site and off-site storm water discharges from CERCLA sites to surface but the substantive requirements
Elimination waters are required to meet the substantive CWA NPDES requirements, including would apply if treated
System Permit discharge limitations, monitoring requirements, and best management practices. groundwater is discharged to
Regulations Off-site stormwater or process discharges to surface waters must be NPDES- surface water during a remedial
permitted. Stormwater runoff from the site does not need an NPDES permit (40 action.
CFR 122.26). Surface water discharge requirements (except permitting) are
applicable regulations for stormwater discharges.
Safe Drinking Water Act (40 USC Section 300) (Cont.)
40 CFR Parts National Standards control the introduction of pollutants which pass through or interfere Yes If an alternative involves
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FEDERAL ARARs
Potentially
Applicable or
Standard or Relevant and
Citation Requirement Description Appropriate Comment
403 and 414 Pretreatment with treatment processes in publicly owned treatment works (POTWSs). This discharge to publicly owned
Standards prevents interference with the operation of a POTW, prevents pass through of treatment works, these substantive
pollutants through the treatment works, and improves opportunities to recycle and standards would be applicable.
reclaim municipal and industrial wastewater and sludges.
CWA § 402 Water Quality Effluent limitations are required to achieve all appropriate state water quality Yes To be considered for reinjection of
@) Standards standards. EPA "Policy for the Development of Water Quality-Based Permit groundwater in absence of other
Limitations for Toxic Pollutants' (49 FR 9016, March 9, 1984) states that toxic ARARs.
pollutants contained in direct discharges will be controlled beyond Best Available
Technology (BCT/BAT) equivalents in order to meet applicable state water
quality standards. Section 303 of the CWA requires states to promulgate water
quality standards. Discharges to the storm drain pertain here, such as site
rainwater runoff. TBC for reinjection of groundwater in absence of direct
discharge.
CWA 402(p) Storm Water The Water Quality Act of 1987 added Section 402(p) to the CWA. See 33 U.S.C. No Remedial activitiesthat result in a
Discharge § 1342(p). Section 402(p) establishes aframework for regulating industrial storm surface water discharge are
Requirements water discharges under the NPDES program. Of the five types of stormwater expected to be conducted entirely
discharges required to have permits under Section 402(p), only oneisrelevant to on-site; it will not be required to
the Site -- Section 402(p) prohibits any discharge that EPA or the state determines meet the administrative or
"contributes to aviolation of awater quality standard or is asignificant permitting requirements of this
contributor of pollutants to the waters of the United States." CWA § provision.
402(p)(2)(E).
California has been authorized to implement the NPDES program for the state and
the State Water Resources Control Board (SWRCB) has issued regulations
governing storm water permitting under the CWA. See 40 CFR § 122.26(b)(14)
(industries covered by the SWRCB's general permit requirements are coextensive
with those covered by the federal permit program). A discussion of the
substantive regquirements of the SWRCB's storm water discharge requirements are
discussed below under the state ARARS.
Clean Air Act (CCA)
40 CFR Part 50 | National Ambient | National primary and secondary ambient air quality standards are defined under Yes These specific requirements are
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Applicable or
Standard or Relevant and
Citation Requirement Description Appropriate Comment
Air Quality Section 109 of the CAA and are listed in 40 CFR 50. discussed in the table below
Standards ) ] ) o relating to State and L ocal
(NAAQS) CERCLA sites are not considered major sources under the CAA unless emissions ARARS.
equal or exceed 100 tons per year of the pollutants for which the area is
designated non-attainment. State implementation plans contain the specific
regulations which govern the emission rates for such areas.
40 CFR Part 61 | National NESHAPs are process and industry specific. The NESHAP standards were No Since benzene is not anticipated to
Emission promulgated to protect public health and the environment but are specific to be present at levels regulated
Standards for industrial emissions. NESHAP standards are currently limited to very few under NESHAPs, these standards
Hazardous Air chemicals for specific sources of those contaminants (40 CFR 61). The standard are not applicable. Nor are
Pollutants for benzene, the only chemical found at the Site for which a NESHAP standard NESHAPs relevant and
(NESHAPS) exists varies depending upon the industrial process. appropriate for the remedial

The Fugitive Emission Source regulations of 40 CFR Subpart V (8§ 61.240 to §
61.247) apply to equipment that is used in volatile hazardous air pollutant
(VHAP) service. The VHAPs regulated under this subpart are benzene and vinyl
chloride. This subpart only appliesif VHAP equipment comes into contact with a
VHAP in excess of 10% by weight.

The overall concentration of benzene in extracted groundwater from the Site
would be present at only a small fraction of the level of contamination intended to
be regulated by this subpart. Consequently, these fugitive emission regulations
are not appropriate for the major processes

activities anticipated since the
"fugitive leaks" regulations apply
to equipment contacting benzene
at concentrations greater than 10%
by weight.
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Other Applicable Acts

19 CFR 1910

Occupational
Safety and Health
Act (OSHA)

The application of OSHA is controlled by the National Contingency Plan (NCP)
40 CFR § 300.150. OSHA requirements under 19 CFR 1910.120 are applicable
to worker exposures during response actions at CERCLA sites, except in states
that enforce equivalent or more stringent requirements. Response actions under
the NCP must comply with the provisions for response action worker safety and
health in 29 CFR 1910.120. Federal OSHA requirements include: Construction
Standards (29 CFR Part 1926), General Industry Standards (29 CFR Part 1926),
General Industry Standards (29 CFR Part 1910), and the general duty
requirements of OSHA § 5(a)(1) (29 USC § 654(2)(1).

OSHA exposure limits are developed for 8-hour worker exposures; these
standards however could be considered in the protection of people in their homes.
Exceeding OSHA standards in a home is likely to be more hazardous than on-site
worker exposures.

Yes

Isrelevant and appropriate in
order to maintain worker safety
and health while working on the
Site.

40 CFR 204,
205, 211

Noise Control
Act of 1972 as
amended by the
Quiet
Communities Act
of 1978

Construction and Transportation equipment noise levels (e.g., portable air
compressors, and medium and heavy trucks), process equipment noise levels and
noise levels at the property boundaries of the project are regulated under this act
State or local agencies typically enforce these levels.

Yes

Applicable to process equipment
noise levels and noise levels at the
properties boundaries.
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I Standard or I Applicable or
Citation Requir ement Description Relevant and Comment

Appropriate

Hazar dous Waste Control Act under

the California Code of Regulations Title 22

H&SC §§ 25100- | Standards for The HWCA has many elements that are intended to control hazardous Yes Since there are no landfills
25395 under 22 Management of | wastes from their point of generation through accumulation, transportation, in any groundwater remedial
CCR 66300 Hazardous treatment, storage, and ultimate disposal. It is implemented largely alternative, these regulations
Wastes through regulations under the California Code of Regulations (CCR), Title will only be TBC.
22, Section 66300 et seq.
All surface impoundments, waste piles, and land treatment facilities must
be designed, constructed, and maintained to withstand the maximum
credible earthquake. The level of public health and environmental
protection incorporated in the original design should not be decreased
(67108(a) and (b)).
22 CCR §§ Criteria for If a chemical is either listed or tested and found to possess characteristics Yes If a chemical is either listed
66261.21 to Identifying that are hazardous, then remedial actions must comply with the hazardous or tested and found
66261.24 Hazardous waste requirements under Title 22. hazardous, then remedial
Wastes Total Threshold Limit Concentrations (TTLCs) and Soluble Threshold ?ﬁgﬁgi;ﬁi&:;ﬂf tley with
Limit Concentrations (STLCs) have been established for selected toxics to . .
. . . requirements under Title 22.
be used in establishing whether waste is hazardous.
22 CCR §§ Standards An owner or operator who initiates a shipment of hazardous waste from a Yes This regulation is applicable
66262.10- Applicable to Transport, Storage, or Disposal (TSD) facility must comply with the to hazardous waste resulting
66262.70 Generators of generator standards established under Title 22, Chapter 12. These from treatment of
Hazardous standards include keeping of manifests (66262.20), pre-transport groundwater that
Waste requirements (66262.30), record keeping and reporting requirements accumulates on-site and is

(66262.00). This regulation is applicable to hazardous waste resulting
from treatment of groundwater that accumulates on-site and is shipped off-
site for disposal. This regulation is TBC for site activities which do not
result in generation or disposal of hazardous waste. This regulation is
TBC for site activities which do not result in generation or disposal of
hazardous waste.

shipped off-site for disposal.
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Citation Requirement Description Relevant and Comment

Appropriate

Hazar dous Waste Control Act under

the California Code of Regulations Title 22 (Cont.)

22 CCR §§ Standards If hazardous wastes are generated through the treatment process and then Yes Only transportation of
66263.10 to Applicable to must be transported off-site the substantive portions of these regulations hazardous waste off-site is
66263.18 Transporters of | would be applicable. The regulations require that transporters of required to meet these
Hazardous hazardous waste; be registered, have the appropriate kinds of containers, requirements.
Waste adhere to mandated monitoring procedures, meet record keeping
requirements, and take appropriate action in the even of a discharge.
22 CCR §§ Standards For General facility standards (Article 2), Preparedness and Prevention No These provisions are not
66264.10- Owners and Requirements (Article 3), Contingency Plan and Emergency Procedures applicable to the Site itself,
66264.708 Operators of (Article 4), and Manifest System (Article 5) are generally applicable for since it is not a TSDF, but
Hazardous those treatment processes involved in soil remediation. Reinjection could would apply to those
Waste Transfer, | be considered "disposal" if the "contained-in" rule is not applicable. processes that treat, store or
Treatment, dispose of hazardous wastes.
Storage, and
Disposal
Facilities
22 CCR §§ Closure and Requires closure plans and general closure requirements for disposal and Yes Relevant and appropriate for
66264.110- Post-Closure decontamination of equipment at closure. decontamination of
66264.120 equipment at the Site.
22 CCR §§ Use and Containers used to transfer or store hazardous wastes must be compatible Yes Applicable for those
66264.170- Management of | with wastes stored, managed appropriately, inspected, and designed and alternatives which
*66264.199 Containers and | operated appropriately. Tank systems must meet design standards and contemplate the usage of

Tank Systems

provide for: containment and detection/monitoring of leaks, monitoring
and inspection, and proper closure procedures.

tanks and/or containers as
part of the remedial
alternative.
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Appropriate

Hazar dous Waste Control Act under

the California Code of Regulations Title 22 (Cont.)

22 CCR §§ Recyclable The substantive provisions of Chapter 16 of Title 22 pertain to recycling No These regulations while
66266.1- Materials materials that are both economically and technologically feasible to be relevant to minimization of
66266.120 recycled. It is not expected that any waste streams from the remedial disposal or waste products
alternatives at the Site will be capable of being recycled as described in the from ongoing plant
regulations. The waste streams are expected to produce materials that are operations are no
insufficient purity for resale or recycling. Consequently, this Chapter is appropriate to the Site
not applicable. The intent of this Chapter is to utilize recycling to remedial activities since
minimize the amount of hazardous waste that must ultimately be disposed. facilities associated with the
These regulations are also intended generally to apply to ongoing remedial action are generally
manufacturing operations and processes that are capable of recycling or not capable of reusing the
reusing materials in the manufacturing process. The intent is to either waste stream from the
destroy or safely dispose of these waste streams. The substantive process.
provisions of this chapter are TBCs.
22 CCR §§ Land Disposal Specifies the restrictions that apply to the land disposal of certain kinds of Yes Compounds prohibiting land
66268.1- Restrictions wastes. The soil or debris variance from the land ban restrictions of disposal were detected in
66268.124 Chapter 18 of Title 22 CCR § 66268.30 to § 66268.35 (exception for groundwater at the Site. The

CERCLA corrective actions) expired in November 1990.

The land disposal restrictions generally will apply as follows to
groundwater or treatment residuals:

e [fthe groundwater is itself and F002 RCRA-listed waste -- then the
groundwater is banned from land disposal. 22 CCR § 66268.30(a).

e [fthe groundwater itself is not a RCRA-listed waste -- then the
groundwater is banned from land disposal if it contains greater than
100 mg/kg HOCs. 22 CCR § 66268.32.

provisions of Chapter 18
will be applicable for
remedial alternatives that
anticipate the treatment and
disposal of wastes
containing contaminants in
concentrations in excess of
those allowed under this
chapter
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Citation Requirement Description Relevant and Comment

Hazar dous Waste Control Act under

the California Code of Regulations Title 22 (Cont.)

Chapter 18 specifies treatment requirements for HOCs that are present in
concentrations greater than or equal to 1,000 mg/kg. 22 CCR § 66268.42.
These treatment requirements will apply if the groundwater contains such
concentrations of HOCs. Liquid wastes containing such concentration are
required to be incinerated. Chapter 18 also specifies the residual
concentration of a contaminant that can be contained in a liquid waste in
order for that liquid to be land disposed.

e If the groundwater contains (or is itself) the RCRA-listed waste
"F002" then the maximum allowable concentration for land disposal
of the waste or treatment residual is 0.15 mg/l (22 CCR §
66268.41(a)) (Table CCWE) (wastewater concentration).

e Liquid wastes containing less than 1,000 mg/kg of HOCs (which are
not otherwise RCRA-listed) may be land disposed. 22 CCR §
66238.32(e).

19 CCR Ch. 3,
Subch. 3

Hazardous
Materials
Release
Response Plans
and Inventory

Requires businesses that handle hazardous materials to establish a plan for
emergency response to a release or threatened release of hazardous
material. A handler would be required to report certain releases or
threatened releases.

Yes

Applicable to disposal of

hazardous materials

resulting from treatment

processes.
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Appropriate

Porter-Cologne Water Quality Contr

ol Act

23 CCR 2200 to

2714

Water Code
(WO)

Porter-Cologne delegates standard-setting authority to the RWQCBs.
RWQCB will not dictate specific treatment alternatives but will require
that the alternative meet minimum actions levels and perform at a level
near the Best Available Technology (BAT) for the chosen alternative,
RWQCB emission standards are set on a case-by-case basis and apply to
treated wastewater and stormwater runoff.

Regulations pertain to land disposal unit design and construction standards
that minimize dangers to the waters of the State. Wastes are classified as
hazardous, designated, non-hazardous, or inert and must be disposed of
accordingly. Regulations regarding water quality protection standards are
left to the Regional Water Quality Control Boards (2552). Standards are
determined by the RWQCBs on a case-by-case basis based on federal
Water Quality Standards and state action levels. Actions taken by public
agencies to clean up pollution are exempt from the requirements of Title
23, provided that redisposal and containment meet applicable standards.

Yes

If met, these standards are
not considered applicable
but will remain relevant.

Los Angeles
RWQCB

Regional Boards may prescribe individual or general waste discharge
requirements for discharges of site-specific, contaminant-specific, or inert
wastes. The RWQCB often references and uses the DTSC action level
(AL) standards when the RWQCB determines wastewater discharge
standards for site-specific discharges. The RWQCB does not have their
own list of ALs. The DTSC ALs is guidance and therefore to be
considered (TBC).

Yes

Although the RWQCB
applies and enforces the
DTSC ALs, the discharge
standards are still guidance
and are not promulgated so
are considered to be TBC.
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Appropriate

Porter-Cologne Water Quality Contr

ol Act (Cont.)

LACSD No person shall discharge to the Los Angeles County Sanitation District No TBC because remedial
Wastewater (LACSD) facilities wastewater containing constituents in excess of alternatives do not include
Ordinance, effluent limitations defined by the LACSD in its wastewater ordinances. discharges to LACSD sewer
April 1, 1972 Total Identifiable Chlorinated Hydrocarbons (TICH) allowed: "Essentially systems.
(as amended None." Additional criteria include maintaining temperature less than
November 1, 140°F; pH between 6.0 and 12.0; a flow of material that will not settle or
1989 cause an obstruction; and not discharging materials that cause problems in

sewer facilities including ammonia, biochemical oxygen demand (BOD),

chemical oxygen demand (COD), total organic carbon (TOC), priority

pollutants, suspended solids, and phenolic compounds. In addition,

LACSD may set case by case effluent limitations on certain constituents,

including toxic organics, to protect the public health or the LACSD's

sewerage facilities.

Discharges to Publicly Owned Treatment Works (POTWs) are considered

off-site discharges and must meet both the substantive and procedural

requirements for any remedial alternatives that include discharges to

LACSD sewer system. Regulations for use of LACSD Sewerage Facilities

require detailed plans and operating procedures for pretreatment facilities

including accidental discharge procedures are submitted to the CSDOC for

review.

Resolution 68-16 | State Water The Antidegradation Policy states in part that: Whenever the existing Yes The policy states a goal for
Resources quality of water is better than the quality established in policies as of the the nondegradation of
Control Board date on which such policies become effective, such existing high quality groundwaters of the state
(SWRCB) will be maintained until it had been demonstrated to the State that any and because the soil
Antidegradation | change will be consistent with maximum benefit to the people of the State, remediation at the Site may
Policy will not unreasonably affect present and anticipated use of such water and impact the groundwater

will not result in water quality less than that prescribed in the policies.

quality of aquifers underling
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Geosyntec®

consultants
TABLE 6-2 (cont.)
STATE AND LOCAL ARARs
Potentially
o Standard or I Applicable or
Citation Requirement Description Relevant and Comment

Appropriate

Porter-Cologne Water Quality Contr

ol Act (Cont.)

Resolution No. 68-16 has not been formally promulgated as a rule or
regulation pursuant to the established policy making procedures of the
California Water Code § 13147, so the resolution is not fully "applicable"
as a rule or regulation. However, the Antidegradation Policy has been
adopted by the SWRCB and the LARWQCB as a narrative standard of a
water quality objective. The Antidegradation Policy states as a narrative
standard the goal that "disposal of wastes into the water of the State shall
be so regulated as to achieve the highest water quality consistent with
maximum benefit to the people of the State ..." Because the
Antidegradation Policy states a goal for the nondegradation of
groundwaters of the state, and because the soil remediation at the Site may
impact the groundwater quality of aquifers underling the Site the
Antidegradation Policy is relevant to the Site remedial activities

The Antidegradation Policy is also appropriate for the various remedial
alternatives for groundwater since the purpose of the policy is to preserve
the quality of groundwater, and since the remedial alternatives for
groundwater will have an impact on the groundwater aquifers underlying
the Site.

the Site, the Antidegradation
Policy is relevant to the
Site's remedial activities.

Waiver of the
Antidegradation Policy at
the Site may be appropriate
if the attainment is
impracticable for several
reasons, including the
difficulty, excessive time
frame and cost for removing
of DNAPL.
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Geosyntec®

consultants
TABLE 6-2 (cont.)
STATE AND LOCAL ARARs
Potentially
o Standard or I Applicable or
Citation Requirement Description Relevant and Comment

Appropriate

Porter-Cologne Water Quality Control Act (Cont.)

CERCLA § 121(d) provides that, under certain circumstances, ARARs
may be waived. The NCP provides for a waiver of ARARs for remedial
actions if achievement of the ARAR is technically impracticable. The
waiver can be used if either of two criteria are met: (1) engineering
feasibility, in which current engineering methods necessary to construct
and maintain an alternative that will meet the ARAR cannot reasonably be
implemented; and (2) reliability, in which the potential for the alternative
to continue to be protective into the future is low, either because the
continued reliability of technical and institutional controls is doubtful, or
because of inordinate maintenance costs. A remedial alternative that is
feasible might be deemed technically impracticable if it could only be
accomplished at inordinate cost. See CERCLA Compliance With Other
Laws Manual: Interim Final (Part I), EPA/540/G-89/006 (August 1989),
and Overview of ARARSs, Focus on ARAR Waivers, EPA Publication
9234.2-03/FS (December 1989).

California Safe Drinking Water Act (Cal-SDWA)

State Water Policies and Provides policy and procedures for cleanup and abatement of a discharge,
Resources Control | Procedures for including determining cleanup values. Cleanup shall be to background
Board Resolution | "Investigation water quality, or best water quality that is reasonable if background cannot
No. 92-49 and Cleanup be attained. Requires the application of Title 23 CCR Section 2550.4

and Abatement | Requirements to Cleanups. Considers technological and economic

of Discharges" feasibility in determining applicability of cleanup standards.

California Water
Code Section
13000, 13140,
13240, 13260,
13263, 13267,
13300, 13304,
13307
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Geosyntec®

consultants
TABLE 6-2 (cont.)
STATE AND LOCAL ARARs
Potentially
o Standard or I Applicable or
Citation Requirement Description Relevant and Comment

Appropriate

California Safe Drinking Water Act (Cal-SDWA)

22 CCR 64435, Maximum The Cal-SDWA establishes three criteria for evaluating drinking water Yes These standards will be
64444.5 Containment quality: drinking water standards (MCLs), advisory drinking water action ARARs at the Site where
Levels (MCLs) | levels (Als), and advisory applied action levels (AALs). The Cal-SDWA they set limits more
establishes limits fonr substanc?vs that may affect health or aesthetic q}lalities stringent than federal MCLs
of water and apply . at .the tap." The UBA, Gage, and Lyl}wpod aquifers for aquifers that are potential
are not currently drinking water sources, therefore these limits are not L
applicable since they apply to drinking water and not groundwater itself. source.s of (.1r1nk1ng water
for which risk-based
exposure limits are not
appropriate.
MCLs are promulgated to provide safe drinking water. Where the
RWQCB has promulgated regulations that classify particular aquifers as
potential sources of drinking water, these limits are relevant and
appropriate to establish standards for remediation.
Advisory ALs are health base concentration limits established by the California No ALs are TBCs because they
Drinking Water | Department of Health Services (DHS) to aid in limiting public exposure to are intended to be protective
Action Levels substances not yet formally regulated. These standards are non- of human health and the
(ALs) promulgated advisory standards, and are therefore not ARARs. environment.
H&SC §25249.5 | Toxic Proposition 65 regulates discharges and exposures of chemicals known to Yes This Act is potentially
under 22 CCR § Enforcement the State of California to be carcinogenic or reproductive toxins. DTSC applicable because
12000 Act (Proposition | has adopted regulations regarding no observable effect levels (NOELSs) for chemicals detected in

65)

reproductive toxins and no significant risk levels (NSRLs) for carcinogens.

groundwater at the Site are
listed in Proposition 65, and
because individuals may
come into contact with these
chemicals listed above.
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Geosyntec®

consultants
TABLE 6-2 (cont.)
STATE AND LOCAL ARARs
Potentially
o Standard or I Applicable or
Citation Requirement Description Relevant and Comment

Appropriate

California Safe Drinking Water Act (Cal-SDWA) (Cont.)

"

However, Proposition 65 exempts from its warning requirements: "an
exposure for which the person responsible can show that the exposure
poses no significant risk assuming lifetime exposure at the level in
question for substances known to the state to cause cancer, and that the
exposure will have no observable effect assuming the exposure at one
thousand (1,000) times the level in question for substances known to the
state to cause reproductive toxicity..." H&S Code § 25249.10(c). An
analysis would need to be performed to determine whether the risk levels
expected to emanate from the groundwater treatment processes would
release any of the above listed chemicals in concentration that would
trigger Proposition 65, or whether the level of exposure would pose no
significant risk for carcinogens or if the exposure is 1,000 times the NOEL
for reproductive toxins.

Mulford-Carrell Air Resources Act

H&SC §§ 3900- Implemented by | Ambient Air Quality Standards listed under Title 17, Sections Yes Although it sets no
44563 under 17 the local Air 70200/70200.5. standards, this code
CCR 70200 Quality Ozone (1-hour) 0.09 ppm requirement is applicable
Management CO (8-hour) 9.0 ppm because it gives authority to
Districts and (1-hour) 20 ppm local agencies. These
overseen by the NO, (1-hour) 0.25ppm standards had intended to be
Air Resources SO, (24-hour) 0.04ppm protective of human health
Board (1-hour) 0.25ppm and consist of spec.iﬁc
PMy, (particulate matter <10 microns) compou nds they will be
3 TBCs in the absence of
(24 hour annual mean) 30 pg/m ther ARAR
Sulfates (24-hour) 50 pg/m’ othe s
Lead (30-day) 25 pg/m’
H,S (1-hour) 1.5 pg/m’
Vinyl Chloride (24-hour) 0.010 ppm
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consultants
TABLE 6-2 (cont.)
STATE AND LOCAL ARARs
Potentially
o Standard or I Applicable or
Citation Requirement Description Relevant and Comment

Appropriate

Mulford-Carrell A

ir Resources Act (Cont.)

Title 17, Section 93000 also identifies benzene and hexavalent chromium
as toxic air contaminants at specific industrial locations not applicable to
remedial alternatives considered here.

South Coast Air
Quality
Management
District
(SCAQMD)
Rules and
Regulations

Regulation IV -- Prohibitions. This Act assigns responsibility for the
identification of air pollutants to the CDHS and ARB. The ARB and local
air pollution control districts must then develop control measures reducing
emissions of the identified pollutants.

Rule 401 - Visible Emissions. Limits visible emissions from any point
source to Ringelmann No. 1, or 20 percent opacity for 3 minutes in any
hour.

Rule 402 - Nuisance. Prohibits the discharge of any material (including
odorous compounds) that causes injury, or annoyance to the public,
property, or businesses or endangers human health, comfort, repose, or
safety.

Rule 403 - Fugitive Dust. Limits on-site activities so that the
concentrations of fugitive dust at the property line shall not be visible at
the downwind particulate concentration shall not be more than 100
micrograms per cubic meter, averaged over 5 hours, above the upwind
particulate concentration. These requirements do not apply if the wind
speed, averaged over 15 minutes, is above 15 miles per hour. The rule also
requires every reasonable precaution to minimize fugitive dust and the
prevention and cleanup of any material accidentally deposited on paved
streets.

Depending on the remedial
alternative selected, these
rules may be relevant and
appropriate. With the
exception of Rule 430 which
is TBC.
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TABLE 6-2 (cont.)
STATE AND LOCAL ARARs

Geosyntec®

consultants

Citation

Standard or
Requirement

Description

Potentially
Applicable or
Relevant and
Appropriate

Comment

Mulford-Carrell A

ir Resources Act (Cont.)

Rule 430 - Breakdown Provisions. Rule 430 requires reporting of any
breakdown which results in a violation of any rule in Regulations IV or XI
within one hour after any such breakdown. The report must identify the
time, specific location, equipment involved and the extent known, the
cause of the breakdown. The estimated time of repairs must be reported as
soon as possible thereafter. Within one week of the breakdown which
causes a violation of any rule in Regulations IV or XI has been corrected,
the operator shall submit a written report to the SCAQMD Director.
Because this is an administrative rule, and because the operation of
equipment is expected to be entirely on-site, this rule is a TBC.

Rule 431.1, 431.2, 431.3 - Sulfur Content of Combustible Fuels.
Establishes allowable sulfur contents for combustion fuels.

Rule 473 - Disposal of Solid and Liquid Wastes. Incinerators designed to
dispose of combustible refuse at burning rates greater than 50 kilograms
per hour shall not release particulate matter in excess of 0.23 grams per
cubic meter of gas calculated to 12 percent of carbon dioxide (472(b) and

(©)).

Rule 474 - Fuel-Burning Equipment Oxides of Nitrogen. Limits the
concentration of oxides of nitrogen (as NO,) to a range of 125 to 300 ppm
for gaseous fuels and 225 to 400 ppm for solid and liquid fuels depending
on equipment size.

Rule 476 - Steam Generating Equipment. Prohibits discharge into the
atmosphere of certain combustion contaminants from equipment having a
heat input rate of more than 50 million BTU. May be applicable
depending upon final size of steam generating equipment used for carbon
reactivation.
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TABLE 6-2 (cont.)
STATE AND LOCAL ARARs

Geosyntec®

consultants

Citation

Standard or
Requirement

Description

Potentially
Applicable or
Relevant and
Appropriate

Comment

Mulford-Carrell A

ir Resources Act (Cont.)

Regulation X -- National Emission Standards for Hazardous Air
Pollutants. Implements the provisions of Part 61, Chapter I, Title 40, of
the CFR under the supervision of SCAQMD executive Officer, if
contaminants identified at the Site are listed.

Regulation XI -- Source Specific Sandards

Rules 1146 and 1146.1 - Emission of Oxides of Nitrogen from Industrial,
Institutional and Commercial Boilers, Steam Generators, and Process
Heaters and Emissions of Oxides of Nitrogen for Small Industrial,
Institutional and Commercial Boilers, Steam Generators, and Process
Heaters. Prohibits boilers, steam generators, and process heaters rated
greater than 5 million BTU/hour (or between 2 million and 5 million for
small operators) from discharging in excess of certain limits of nitrogen
dioxide (NO,). Requires emission compliance plan, compliance schedule
and compliance determination.

Rule 1166 — Volatile Organic Compound Emissions from the
Decontamination of Soils

This rule sets requirements to control the emission of Volatile Organic
Compounds (VOC) from excavating, grading, handling and treating VOC-
contaminated soil as a result of leakage from storage or transfer operations,
spillage, or other deposition.

Rule 1176 - Fugitive Emissions of Volatile Organic Compounds (VOCs).
Limits leaks of VOCs from valves, fittings, pumps, compressors and other
equipment at refineries, chemical plants and similar processing facilities.
While not applicable to the Site, this rule may be relevant and appropriate
depending on the remedial alternative selected and the contents of the
treatment process pipelines.
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TABLE 6-2 (cont.)
STATE AND LOCAL ARARs
Potentially
o Standard or I Applicable or
Citation Requirement Description Relevant and Comment

Appropriate

Mulford-Carrell A

ir Resources Act (Cont.)

Regulation XIII -- New Source Review. This regulation sets forth
preconstruction review requirements for new or modified stationary
sources, to ensure that the operation of such stationary sources does not
interfere with progress in attainment of the national and state ambient air
quality standards, without unnecessarily restricting the future economic
growth within the district. NAAQS guidelines and emissions limits are on
a case-by-case basis. The regulations include requirements for offsets and
usage of BACT for certain types of discharges.

Regulation X1V -- Toxics and Other Non-Criteria Pollutants

Rule 1401 - New Source Review of Carcinogenic Air Contaminants. The
rule specifies limits for cancer risk and excess cancer cases from new
stationary sources and modifications to existing stationary sources that
emit carcinogenic air contaminants. The rule establishes allowable
emission impacts for all such stationary sources requiring new permits
pursuant to SCAQMD Rules 201 or 203. Best Available Control
Technology for Toxics (T-BACT) will be required for any system where a
lifetime (70 year) maximum individual cancer risk of one is one mission or
greater is estimated to occur. Limits are calculated using unit risk factors
for specific contaminants. Groundwater contaminants identified at the Site
that have identified unit risk factors include BHC, benzene, carbon
tetrachloride, chloroform, methylene chloride, trichloroethylene, and 2,4,6-
trichlorophenol.

California Coastal

Act of 1976

14 CCR §§
13001-13600

Public
Resources Code
(PRC)

Regulates activities within, or that could discharge to the coastal zone.

TBC since the remedial
activities will not take place
within the "coastal zone" as
defined by PRC § 30103
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TABLE 6-2 (cont.)
STATE AND LOCAL ARARs
Potentially
o Standard or I Applicable or
Citation Requirement Description Relevant and Comment

Appropriate

Other Applicable Acts

Labor Code, California Establishes the requirements for worker safety and responsibility of Yes Is relevant and appropriate

Sections 6300 et Occupational employers. Cal-OSHA also establishes exposure limits that are more in order to maintain worker

seq. Health and stringent if not equal to OSHA exposure limits. safety and health while
Safety Act working on the Site.

16 USC, Section National Alteration of terrain that threatens significant scientific or historical data

469; 36 CFR Part | Archaeological | may require actions to remove or preserve artifacts.

65

and Historical
Preservation Act

Endangered Endangered Requires action to conserve endangered species.

Species Act 1973 | Species Act

50 CFR Part 200;

50 CFR Part 402

Native Native Plant Requires consultation with CDFG if species are affected by the project.
Plant Protection Act

Protection

Act
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TABLE 6-3

Geosyntec®

Preliminary Cost Estimate for Alternative 4B considnnts
ALTERNATIVE 4B
* Excavate exposed soils and soils under residential hardscape[A] to 3 feet where SSCGs are exceeded.
* No excavation beneath streets.
* Install subslab mitigation at homes where subslab VOC and methane concentrations exceed screening value.
* MNA remedy for GW. Could add limited hot spot remediation to reduce time to achieve cleanup goals.
* Remove LNAPL asfeasible.
* SVE/Bioventing
Item |Description Quantity Unit Rate Amount Comments
1.0 Property Purchase Cost (285 properties) of LS NA $ -
2.0 Demolition Costs $ 1,437,282 |Includes 5% handling on outside services
2.1|Asbestos Surveys O LS [$% 3200 | $ - |URSEst.
2.2|Asbestos Abatement of LS [$ 18,000 | $ - |URSEst.
2.3|D & D of Homes of LS [$ 35,000 | $ - |AISEst.
2.4|D & D of Hardscape 342210 SF |$ 418 1,368,840 |AISEst.
3.0 Excavate, Backfill, & Assoc. Costs $ 33,963,014 |Includes 5% handling on outside services
3.1|Excavate and Load Impacted Soil 67,0000 CY |[$ 50 | $ 3,350,000 183 homes; 1870 sf hardscape, 1430 sf landscape on average, 3' deep
3.2|Remove and Dispose Concrete Bases Of TONS | $ 80|$ - |AISEst. (No city sidewalk)
3.3|Shoring (H pile/lagging or sheet pile) 0] SF $ 40| $ -
3.4|Vapor Mitigation 183 EA |$ 1,500 | $ 274,500 |AIS Est.
3.5|T&D Non Haz Soil (Recycle) 100% 113,900( TON |$ 60| $ 6,834,000 |Soil Safe, Adelanto AISEst.
3.6|T&D RCRA Haz Soil (Out of State) 0% Of TON |$ 215 $ - Beaty, NV AISEst.
3.7|Groundwater Remediation of LS |$%$ . $ - |Assume NMA, no active treatment
3.8|Import Clean Soil 67,0000 CY |$ 201|$%$ 1,340,000 |URS Est.
3.9|Backfill and Compact 67,0000 CY |$ 9% 603,000 |AISEst.
3.10(Fine Grade 13.8| ACRES| $ 30,000 | $ 415,289 (AIS Est.
3.11{SWPPBMPs 1] LS [$ 150,000 | $ 150,000 (URS Est.
3.12[Subslab Vapor Mitigation 271 EA |$ 20,000 | $ 540,000 |URS Est.
3.13|Utilities Restoration 183 EA |$ 1500 | $ 274,500 |URS Est.
3.14|Landscape/Hardscape 183 EA | $ 45,000 | $ 8,235,000 [URS Est. Includes $15K block walls
3.15|SVE/Bioventing 1] LS |$ 10814410 $ 10,814,410 (URSEst.
3.16(Soil Waste Profiling 1] LS [$ 30,000 | $ 30,000 [URS Est.
4.0 Other Direct Costs $ 19,567,105 |Includes 5% handling on outside services
4.1|Contingency for Treatment of Rainwater 1] LS [$ 1,000,000 |$ 1,000,000 |AISEst.
4.2|PM, Planning, Permitting, Coordination, Reporting 1] LS |$ 4460437 |$ 4,460,437 12.6%  of Construction $ 24,374 per home
4.3|Field Mgmt, Monitoring, Oversight 1] LS |[$ 3894033($ 3,894,033 11% of Construction $ 40,775 per week
4.4|Relocation 183 EA |$ 24,500 | $ 4,483,500 [Assume $700 per day, 35 days per home
4.5 Security 96| WEEKS| $ 54,400 | $ 5,195,200 |5 guards - 16 hours per day/24 hours weekend
5.0 |Post Excavation Construction and Long Term O&M $ 24,099,956 |Includes 5% handling on outside services
5.1|Groundwater Monitoring 30 YEAR | $ 80,000 | $ 2,400,000 [URS Est. Assume semi-annual monitoring plus MNA parameters
5.2|LNAPL Recovery 112| Events | $ 4571 | $ 511,952 |URS Est. $4.6K / event: monthly for 4 years, quarterly for next 6 years and semi-annualy for next 20 years
5.3|SVE/Bioventing O& M 30| YEAR | $ 684,942 | $ 20,548,254 |URS Est.
5.4|Asphalt Capping of Streets (1" grind and overlay) 33,0000 SY [$ 15| % 495,000 [URS Est.
Subtotal Estimate Alter native 4B without Contingency $ 79,000,000
Total Estimate Alternative 4B with Contingency Range -20% to +30% $ 63,000,000 $ 103,000,000
Low High
Estimated Duration 96 Weeks 1.9 Years
Estimated Truck Loads/Day 11 Loads/Day Export 23 Loads/Day Import
Estimated Total Loads 5,238 Loads Export 4,786 Loads |Import 10,024 Tota Loads
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ALTERNATIVE 4C
Same as Alt 4B except excavate to 5 feet

TABLE 6-4
Preliminary Cost Estimate for Alternative 4C

Item [Description Quantity | Unit Rate Amount Comments
1.0 Property Purchase Cost (285 properties) 0| LS NA $ -
2.0 Demolition Costs $ 1,437,282 |Includes 5% handling on outside services
2.1|Asbestos Surveys 0| LS $ 3200 $ - |URSEst.
2.2|Asbestos Abatement 0 LS $ 18,000 | $ - URSEst.
2.3|D & D of Homes 0 LS $ 35,000 | $ - |AISEst.
2.4|D & D of Hardscape 342,210 SF $ 4% 1,368,840 |AISEst.
3.0 Excavate, Backfill, & Assoc. Costs $ 49,293,840 |Includes 5% handling on outside services
3.1|Excavate and Load Impacted Soil 111,833 CY $ 60 | $ 6,710,000 183 homes; 1870 sf hardscape, 1430 sf landscape on average, 5' deep
3.2|Remove and Dispose Concrete Bases Of TONS | $ 80 |$ - |AISEst.
3.3|Shoring (H pile/lagging or sheet pile) 173,850 SF $ 30($ 5,215,500 |AIS Est. around each house
3.4|Vapor Mitigation 183 EA $ 1500 | $ 274,500 (AISEst.
3.5[T&D Non Haz Soil (Recycle) 100% 190,117 TON | $ 60 | $ 11,407,000 |Soil Safe, Adelantc AISEst.
3.6|T&D RCRA Haz Soil (Out of State) 0% of TON |$ 215 | $ - |Beaty, NV AISESt.
3.7|Groundwater Remediation of LS |$ - $ - |Assume NMA, no active treatment
3.8|Import Clean Soil 111,833 CY $ 20($ 2,236,667 |URS Est.
3.9(Backfill and Compact 111,833 CY $ 9% 1,006,500 |AISEst.
3.10|Fine Grade 139 ACRES | $ 30,000 | $ 415,909 |AISEst.
3.11|SWPP BMPs 1 LS $ 200,000 | $ 200,000 (URS Est.
3.12|Subslab VVapor Mitigation 271 EA $ 20,000 | $ 540,000 (URS Est.
3.13|Utilities Restoration 183 EA $ 2,000 | $ 366,000 (URS Est.
3.14|Landscape/Hardscape 183 EA $ 45,000 | $ 8,235,000 |URSEst.  Includes $15K block walls
3.15|SVE/Bioventing 1 LS $ 10,814,410 | $ 10,814,410 |URS Est.
3.16|Soil Waste Profiling 1 LS $ 40,000 | $ 40,000 ([URS Est.
4.0 Other Direct Costs $ 28,825,949 |Includes 5% handling on outside services
4.1|Contingency for Treatment of Rainwater 1l LS |$ 1,000,000 | $ 1,000,000 (AISEst.
4.2|PM, Planning, Permitting, Coordination, Reporting 1| LS $ 6,087,735 | $ 6,087,735 12% of Constructior $ 33,266 per home
4.3[Field Mgmt, Monitoring, Oversight 1 LS $ 6,087,735 | $ 6,087,735 12% of Constructior $ 43,099 per week
4.4|Relocation 183 EA $ 39,200 | $ 7,173,600 |Assume $700 per day, 56 days per home
4.5|Security 141| WEEKS| $ 54,400 | $ 7,684,000 (5 guards - 16 hours per day/24 hours weekend
5.0 |[Post Excavation Construction and Long Term O& M $ 24,099,956 |Includes 5% handling on outside services
5.1|Groundwater Monitoring 30| YEAR [ $ 80,000 | $ 2,400,000 [URSEst.  Assume semi-annual monitoring plus MNA parameters
5.2|LNAPL Recovery 112 Events | $ 4571 | $ 511,952 [URSEst.  $4.6K / event: monthly for 4 years, quarterly for next 6 years and semi-annualy for next 20 years
5.3|SVE/Bioventing O&M 30 YEAR | $ 684,942 | $ 20,548,254 (URS Est.
5.4|Asphalt Capping of Streets (1" grind and overlay) 33,000 SY $ 15| $ 495,000 |URS Est.
Subtotal Estimate Alter native 4C without Contingency $ 104,000,000
Total Estimate Alternative 4C with Contingency Range -20% to +30% $ 83,000,000 $ 135,000,000
Low High
Estimated Duration 141 Weeks 2.8 Years

Estimated Truck Loads/Day
Estimated Total Loads

12 Loads/Day Export
8,441 Loads Export

25 Loads/Day Import
7,988 Loads Import

16,429 Total Loads
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ALTERNATIVE 4D
Same as Alt 4B except excavate to 10 feet

Preliminary Cost Estimate for Alternative 4D

TABLE6-5

Estimated Truck Loads/Day
Estimated Total Loads

12 Loads/Day Export
19,212 Loads Export

Item |Description Quantity Unit Rate Amount Comments
1.0 Property Purchase Cost (285 properties) 0] LS NA $ -
2.0 Demolition Costs $ 1,680,756 |Includes 5% handling on outside service:
2.1|Asbestos Surveys 0 LS $ 3,200 | $ - URS Est.
2.2|Asbestos Abatement 0 LS $ 18,000 | $ - URS Est.
2.3|D & D of Homes 0 LS $ 35,000 | $ - AISEst.
2.4|D & D of Hardscape 400,180 SF $ 41$ 1,600,720 |AIS Est.
3.0 Excavate, Backfill, & Assoc. Costs $ 104,534,523 |Includes 5% handling on outside service:
3.1|Excavate and Load Impacted Soil 261,556 CY $ 80 (% 20,924,444 214 homes; 1870 sf hardscape, 1430 sf landscape on average, 10' deey
3.2|Remove and Dispose Concrete Bases 166| TONS | $ 80 ($ 13,266 |AIS Est.
3.3|Shoring (H pile/lagging or sheet pile) 406,600 SF $ 50| $ 20,330,000 (AISEst. around each house
3.4|Vapor Mitigation 214 EA $ 1500 | $ 321,000 |AISEst.
3.5|T&D Non Haz Soil (Recycle) 98% 435,752| TON [ $ 60| $ 26,145,093 |Soil Safe, Adelantc AIS Est.
3.6|T&D RCRA Haz Soil (Out of State) 2% 8,893 TON |$ 215 | $ 1,911,971 |Beaty, NV AIS Est.
3.7|Groundwater Remediation 0] LS $ - $ - |Assume NMA, no active treatmen
3.8|Import Clean Soil 261,556 CY $ 20| $ 5,231,111 (URSEst.
3.9|Backfill and Compact 261,556| CY $ 9($ 2,354,000 |AISEst.
3.10|Fine Grade 16.2| ACRES| $ 30,000 | $ 486,364 |AISEst.
3.11|SWPP BMPs 1 LS $ 250,000 | $ 250,000 (URSEst.
3.12|Subslab Vapor Mitigation 271 EA $ 20,000 | $ 540,000 (URSEst.
3.13|Utilities Restoration 214 EA $ 5,000 | $ 1,070,000 |URS Est.
3.14|Landscape/Hardscape 214 EA $ 45,000 | $ 9,630,000 (URSEst. Includes $15K block walls
3.15|SVE/Bioventing 1 LS $ 10,814,410 $ 10,814,410 (URSEst.
3.16|Soil Waste Profiling 1 LS $ 50,000 | $ 50,000 (URSEst.
4.0 Other Direct Costs $ 56,232,598 (Includes 5% handling on outside services
4.1|Contingency for Treatment of Rainwatel 1 LS $ 1,000,000 | $ 1,000,000 |AISEst.
4.2|PM, Planning, Permitting, Coordination, Reporting 1] LS [$ 8,497,222 | $ 8,497,222 8% of Construction $ 39,707 per home
4.3|Field Mgmt, Monitoring, Oversigh 1 LS $ 13,807,986 | $ 13,807,986 13% of Construction $ 42,486 per week
4.4|Relocation 214] EA |$ 63,700 | $ 13,631,800 |Assume $700 per day, 91 days per home
4.5|Security 325| WEEKS| $ 54,400 | $ 17,680,000 |5 guards - 16 hours per day/24 hours weekenc
5.0 |Post Excavation Construction and Long Term O&M $ 24,099,956 |Includes 5% handling on outside services
5.1|Groundwater Monitoring 30[ YEAR | $ 80,000 | $ 2,400,000 [URSEst.  Assume semi-annual monitoring plus MNA parameter
5.2|LNAPL Recovery 112| Events | $ 4571 | $ 511,952 |[URSEst. $4.6K / event: monthly for 4 years, quarterly for next 6 years and semi-annualy for next 20 year
5.3|SVE/Bioventing O&M 30[ YEAR | $ 684,942 | $ 20,548,254 |URS Est.
5.4|Asphalt Capping of Streets (1" grind and overlay’ 33,000 SY $ 15(% 495,000 [URSEst.
Subtotal Estimate Alternative 4D without Contingency $ 187,000,000
Total Estimate Alter native 4D with Contingency Range -20% to +30% $ 150,000,000 $ 243,000,000
Low High
Estimated Duration 325 Weeks 6.5 Years

24 Loads/Day Import

18,683 Loads Import 37,894 Total Loads
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ALTERNATIVE 5B

TABLE 6-6

Preliminary Cost Estimate for Alternative 5B

Excavate exposed site soils from O to 3 feet where SSCGs are exceeded at residential properties.

* No excavation beneath residential hardscape[A], streets and sidewalks.

*

* MNA remedy for GW. Could add limited hot spot remediation to reduce time to achieve cleanup goals.

* Remove LNAPL asfeasible.
* SVE/Bioventing

Install subslab mitigation at homes where subslab VOC and methane concentrations exceed screening value.

Geosyntec®

Item |Description Quantity Unit Rate Amount Comments
1.0 Property Purchase Cost (285 properties) 0] LS NA $ -
2.0 Demolition Costs $ - |Includes 5% handling on outside services
2.1|Asbestos Surveys 0O LS [$ 3200 | $ - |URSEst.
2.2|Asbestos Abatement of LS |$ 18,000 | $ - |URSEst.
2.3|D & D of Homes of LS [$ 35,000 | $ - |AISEst.
2.4|D & D of Hardscape of SF |$ 41 - |AISEst.
3.0 Excavate, Backfill, & Assoc. Costs $ 22,847,358 |Includes 5% handling on outside services
3.1|Excavate and Load Impacted Soil 30,0000 CY |$ 50 | $ 1,500,000 183 homes; 1430 sf landscape on average, 3' deep
3.2|Remove and Dispose Concrete Bases Of TONS | $ 80 |$ - |AISEst.
3.3|Shoring (H pile/lagging or sheet pile) of SF |$ 30($ - |AISEst.  around each house
3.4|Vapor Mitigation 183 EA |[$ 1500 | $ 274,500 |AISEst.
3.5|T&D Non Haz Soil (Recycle) 100% 51,0000 TON | $ 60| $ 3,060,000 |Soil Safe, Adelantc  AISEst.
3.6|T&D RCRA Haz Soil (Out of State) 0% Of TON |$ 215 $ - |Beaty, NV URS Est.
3.7|Groundwater Remediation of LS |$ - $ - |Assume NMA, no active treatment
3.8|Import Clean Soil 30,0000 CY ([$ 201|$% 600,000 |URS Est.
3.9|Backfill and Compact 30,0000 CY ([$ 9% 270,000 |AISEst.
3.10(Fine Grade 6| ACRES| $ 30,000 | $ 185,950 |AISEst.
3.11{SWPPBMPs 1] LS [|$ 150,000 | $ 150,000 (URS Est.
3.12|Subslab Vapor Mitigation 271 EA |$ 20,000 | $ 540,000 |URS Est.
3.13|Utilities Restoration 183 EA |[$ 1500 | $ 274,500 |URS Est.
3.14|Landscape 183 EA |[$ 25,000 | $ 4,575,000 ([URSEst.  Includes $15K block walls
3.15|SVE/Bioventing 1] LS [|$ 10,814,410 | $ 10,814,410 (URSEst.
3.16(Soil Waste Profiling 1] LS [|$ 30,000 | $ 30,000 [URSEst.
4.0 Other Direct Costs $ 16,781,649 |Includes 5% handling on outside services
4.1|Contingency for Treatment of Rainwater 1] LS |$ 1,000,000 | $ 1,000,000 |AISEst.
4.2|PM, Planning, Permitting, Coordination, Reporting 1| LS |$ 3,655,577 | $ 3,655,577 16%  of Construction $19,976 per home
4.3|Field Mgmt, Monitoring, Oversight 1| LS |$ 2,970,157 | $ 2,970,157 13%  of Construction $ 38,573 per week
4.4|Relocation 183 EA |$ 24,500 | $ 4,483,500 [Assume $700 per day, 35 days per home
4.5 Security T7|\WEEKS $ 54,400 | $ 4,188,800 |5 guards - 16 hours per day/24 hours weekend
5.0 |Post Excavation Construction and Long Term O&M $ 24,099,956 |Includes 5% handling on outside services
5.1|Groundwater Monitoring 30| YEAR | $ 80,000 | $ 2,400,000 ([URSEst.  Assume semi-annual monitoring plus MNA parameters
5.2|LNAPL Recovery 112| Events | $ 4571 | $ 511,952 |URSEst. $4.6K / event: monthly for 4 years, quarterly for next 6 years and semi-annualy for next 20 years
5.3|SVE/Bioventing O&M 30| YEAR | $ 684,942 | $ 20,548,254 |URS Est.
5.4|Asphalt Capping of Streets (1" grind and overlay) 33,0000 SY |$ 15|% 495,000 [URS Est.
Subtotal Estimate Alter native 5B without Contingency $ 64,000,000
Total Estimate Alternative 5B with Contingency Range -20% to +30% $ 51,000,000 $ 83,000,000
Low High
Estimated Duration 77 Weeks 15 Years

Estimated Truck Loads/Day
Estimated Total Loads

5 Loads/Day Export
2,143 Loads Export

9 Loads/Day Import
2,143 Loads Import

4,286 Tota Loads
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ALTERNATIVE5C
Same as Alt 5B except excavate exposed soilsto 5 feet.

TABLE 6-7
Preliminary Cost Estimate for Alternative 5C

Item [Description Quantity [ Unit Rate Amount Comments
1.0 Property Purchase Cost (285 properties) 0] LS NA $ -
2.0 Demolition Costs $ - |Includes 5% handling on outside services
2.1|Asbestos Surveys of LS |3 3200 | $ - |URSEst.
2.2|Asbestos Abatement 0 LS [$ 18,000 | $ -  |URSEst.
2.3[D & D of Homes 0 LS |$ 35,000 | $ - |AISEst.
2.4|D & D of Hardscape of SF |$ 419 - |AISEst.
3.0 Excavate, Backfill, & Assoc. Costs $ 32,488,825 |Includes 5% handling on outside services
3.1|Excavate and Load Impacted Soil 48461 CY |$ 60 (% 2,907,667 183 homes; 1430 sf landscape on average, 5' deep
3.2|Remove and Dispose Concrete Bases Of TONS| $ 80| $ - |AISEst.
3.3|Shoring (H pile/lagging or sheet pile) 173850 SF | $ 30|$ 5,215,500 |AISEst.  around each house
3.4|Vapor Mitigation 183 EA | $ 1500 | $ 274,500 |AISEst.
3.5{T&D Non Haz Soil (Recycle) 100% 82,384 TON | $ 60| $ 4,943,033 [Soil Safe, Adelantc AISEst.
3.6/T&D RCRA Haz Soil (Out of State) 0% Of TON |$ 215 $ - |Beaty, NV AISEst.
3.7|Groundwater Remediation 0 LS [$ - $ - |Assume NMA, no active treatment
3.8|Import Clean Soil 48461 CY |$ 20| $ 969,222 |URS Est.
3.9|Backfill and Compact 48461 CY |$ 9% 436,150 |AISEst.
3.10|Fine Grade 6|ACRES| $ 30,000 | $ 180,227 (AISEst.
3.11|SWPP BMPs 1] LS |$ 200,000 | $ 200,000 {URSEst.
3.12|Subslab Vapor Mitigation 271 EA |$ 20,000 | $ 540,000 |URS Est.
3.13|Utilities Restoration 183 EA | $ 2,000 | $ 366,000 |URS Est.
3.14|Landscape 183 EA | $ 25,000 | $ 4,575,000 [URSEst.  Includes $15K block walls
3.15|SVE/Bioventing 1l LS |$ 10,814,410 | $ 10,814,410 |URSEst.
3.16|Soil Waste Profiling 1l LS |$ 35,000 | $ 35,000 (URS Est.
4.0 Other Direct Costs $ 27,080,034 (Includes 5% handling on outside services
4.1|Contingency for Treatment of Rainwater 1l LS |$ 1,000,000 | $ 1,000,000 |AISEst.
4.2|PM, Planning, Permitting, Coordination, Reporting 1l LS |$ 5,847,988 | $ 5,847,988 18%  of Construction $ 31,956 per home
4.3|Field Mgmt, Monitoring, Oversight 1l LS |$ 5,523,100 | $ 5,523,100 17%  of Construction $ 39,102 per week
4.4|Relocation 183 EA | $ 34,300 | $ 6,276,900 |Assume $700 per day, 49 days per home
4.5|Security 141|WEEKY $ 54,400 | $ 7,684,000 |5 guards - 16 hours per day/24 hours weekend
5.0 [Post Excavation Construction and Long Term O&M $ 24,099,956 |Includes 5% handling on outside services
5.1|Groundwater Monitoring 30| YEAR| $ 80,000 | $ 2,400,000 |URSEst.  Assume semi-annual monitoring plus MNA parameters
5.2|LNAPL Recovery 112| Events| $ 4571 | $ 511,952 [URSEst. $4.6K / event: monthly for 4 years, quarterly for next 6 years and semi-annualy for next 20 years
5.3|SVE/Bioventing O& M 30| YEAR| $ 684,942 | $ 20,548,254 (URS Est.
5.4|Asphalt Capping of Streets (1" grind and overlay) 33000 SY |$ 15| % 495,000 [URSEst.
Subtotal Estimate Alter native 5C without Contingency $ 84,000,000
Total Estimate Alter native 5C with Contingency Range -20% to +30% $ 67,000,000 $ 109,000,000
Low High
Estimated Duration 141 Weeks 2.8 Years

Estimated Truck Loads/Day
Estimated Total Loads

5 Loads/Day Export
3,462 Loads Export

10 Loads/Day Import

3,462 Loads Import 6,923 Total Loads
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ALTERNATIVE 5D
Same as Alt 5B except excavate exposed soils to 10 feet.

TABLE 6-8
Preliminary Cost Estimate for Alternative 5D

Item |Description Quantity [ Unit Rate Amount Comments
1.0 Property Purchase Cost (285 properties) 0l LS NA $ -
20 Demolition Costs $ - |Includes 5% handling on outside services
2.1|Asbestos Surveys of LS |$ 3,200 | $ - |URSEst.
2.2|Asbestos Abatement of LS |$ 18,000 | $ - |URSEst.
2.3|D & D of Homes of LS |$ 35,000 | $ - |AISEst.
2.4|D & D of Hardscape of SF |$ 413 - |AISEst.
3.0 Excavate, Backfill, & Assoc. Costs $ 66,080,854 |Includes 5% handling on outside services
3.1|Excavate and Load Impacted Soil 113341 CY |$ 80| $ 9,067,259 214 homes; 1550 sf landscape on average, 10' deep
3.2|Remove and Dispose Concrete Bases 72| TONS| $ 80($ 5,749 |AISEst.
3.3|Shoring (H pile/lagging or sheet pile) 406,600 SF |$ 50 | $ 20,330,000 |AISEst. around each house
3.4{Vapor Mitigation 214 EA | $ 1,500 | $ 321,000 (AIS Est.
3.5|T&D Non Haz Soil (Recycle) 98% 188,826/ TON | $ 60 | $ 11,329,540 |Soil Safe, Adelantc AISEst.
3.6{T&D RCRA Haz Soil (Out of State) 2% 3,854 TON | $ 215 $ 828,521 (Beaty, NV AISEst.
3.7|Groundwater Remediation o LS |$ - $ - |Assume NMA, no active treatment
3.8{Import Clean Soil 113341 CY |$ 20($ 2,266,815 |URS Est.
3.9|Backfill and Compact 113341 CY |$ 9% 1,020,067 |AISEst.
3.10|Fine Grade 7|ACRES| $ 30,000 | $ 210,758 |AIS Est.
3.11|SWPP BMPs 1 LS [$ 250,000 | $ 250,000 (URS Est.
3.12|Subslab Vapor Mitigation 271 EA |$ 20,000 | $ 540,000 (URS Est.
3.13|Utilities Restoration 214 EA | $ 5,000 | $ 1,070,000 |URSEst.
3.14|Landscape 214 EA | $ 25,000 | $ 5,350,000 (URS Est. Includes $15K block walls
3.15|SVE/Bioventing 1] LS [$ 10,814,410 | $ 10,814,410 |URS Est.
3.16|Soil Waste Profiling 1] LS [$ 45,000 | $ 45,000 ([URS Est.
4.0 Other Direct Costs $ 41,693,482 |Includes 5% handling on outside services
4.1|Contingency for Treatment of Rainwater 1 LS |$ 1,000,000 | $ 1,000,000 |AISEst.
4.2|PM, Planning, Permitting, Coordination, Reporting 1 LS |$ 8,590,511 | $ 8,590,511 13% of Construction $ 40,143 per home
4.3|Field Mgmt, Monitoring, Oversight 1 LS |$ 8,590,511 | $ 8,590,511 13% of Construction $ 39,406 per week
4.4|Relocation 214 EA |'$ 49,000 | $ 10,486,000 |Assume $700 per day, 70 days per home
4.5Security 218|WEEKY $ 54,400 | $ 11,859,200 |5 guards - 16 hours per day/24 hours weekend
5.0 |[Post Excavation Construction and Long Term O& M $ 24,099,956 |Includes 5% handling on outside services
5.1|Groundwater Monitoring 30| YEAR| $ 80,000 | $ 2,400,000 [URSEst.  Assume semi-annua monitoring plus MNA parameters
5.2|LNAPL Recovery 112| Events| $ 4571 | $ 511,952 [URSEst.  $4.6K / event: monthly for 4 years, quarterly for next 6 years and semi-annualy for next 20 years
5.3|SVE/Bioventing O&M 30[ YEAR| $ 684,942 | $ 20,548,254 (URS Est.
5.4|Asphalt Capping of Streets (1" grind and overlay) 33,0000 SY [|$ 15| $ 495,000 |[URS Est.
Subtotal Estimate Alter native 5D without Contingency $ 132,000,000
Total Estimate Alternative 5D with Contingency Range -20% to +30% $ 106,000,000 $ 172,000,000
Low High
Estimated Duration 218 Weeks 4.4 Years

Estimated Truck Loads/Day
Estimated Total Loads

8 Loads/Day Export
8,096 Loads Export

15 Loads/Day Import

8,096 LoadsImport 16,192 Total Loads
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ALTERNATIVE 7
* Cap al areas of exposed soil at the site.

* Install subslab mitigation at homes where subslab VOC and methane concentrations exceed screening values.

* Remove LNAPL asfeasible.
* MNA remedy for GW. Could add limited hot spot remediation to reduce time to achieve cleanup goals.
* SVE/Bioventing

TABLE 6-9

Preliminary Cost Estimate for Alternative 7

Item [Description Quantity [ Unit Rate Amount Comments
1.0 Property Purchase Cost (285 properties) o LS NA $ -
20 Demolition Costs $ -
2.1|Asbestos Surveys of LS [$ 3,200 | $ - |Includes 5% handling on outside service:
2.2|Asbestos Abatement of LS [$ 18,000 | $ - URS Est.
2.3|D & D of Homes 0 LS [$ 35,000 | $ - AIS Est.
2.4|D & D of Hardscape of SF [$ 419 - |AISEst.
3.0 Excavate, Backfill, & Assoc. Costs $ 21,498,960 (Includes 5% handling on outside services
3.1|Excavate and Load Impacted Soil 75471 CY [$ 2 (% 150,944 |Clear and grub surface to 6"
3.2|Remove and Dispose Concrete Bases O[ TONS| $ 80 ($ - |AISEst.
3.3|Shoring (H pile/lagging or sheet pile) o SF [$ 30|%$ - |AISEst.
3.4|Vapor Mitigatior of Ls |$ 500,000 | $ - |AISEs.
3.5|T&D Non Haz Soil (Recycle) 100% 12,830| TON | $ 60 | $ 769,817 [Soil Safe, Adelantc  AISEst.
3.6/T&D RCRA Haz Soil (Out of State) 10% O TON | $ 215 $ - |Beaty, NV AISESt.
3.7|Groundwater Remediation O LS |$ - $ - |Assume NMA, no active treatmen
3.8|Import Clean Soil of CY [$ 20($ - |URSEst.
3.9|Backfill and Compact 0 Cy [$ 9% - |AISEst.
3.10|Fine Grade O|ACREY $ 30,000 | $ - AIS Est.
3.11|SWPP BMPs 1l LS |'$ 150,000 | $ 150,000 |URS Est.
3.12|Subslab Vapor Mitigation 27| EA |$ 20,000 | $ 540,000 (URSEst.
3.13|Landscape with Artificial Turf/Pavers etc 285 EA |$ 30,000 | $ 8,550,000 |URS Est.
3.15|SVE/Bioventing 1l LS |$ 10,814,410 | $ 10,814,410 (URSEst.
3.16|Soil Waste Profiling 1l LS |$ 15,000 | $ 15,000 |URS Est.
4.0 Other Direct Costs $ 5,899,740 |Includes 5% handling on outside services
4.1|Contingency for Treatment of Rainwater 1l LS |$ 500,000 | $ 500,000 |AIS Est.
4.2|PM, Planning, Coordination, Reporting 1l LS |$ 3224844 | $ 3,224,844 15%  of Construction $ 11,315 per home
4.3|Field Mgmt, Monitoring, Oversight, Security 1l LS |$ 2,149,8% | $ 2,149,896 10%  of Construction $ 30,174 per week
5.0 |Post Excavation Construction and Long Term O&M $ 24,099,956 |Includes 5% handling on outside services
5.1|Groundwater Monitoring 30| YEAR| $ 80,000 | $ 2,400,000 [URSEst. Assume semi-annual monitoring plus MNA parameters
5.2|LNAPL Recovery 112| Events| $ 4571 | $ 511,952 |URSEst. $4.6K / event: monthly for 4 years, quarterly for next 6 years and semi-annualy for next 20 years
5.3|SVE/Bioventing O&M 30 YEAR| $ 684,942 | $ 20,548,254 |URS Est.
5.4|Asphalt Capping of Streets (1" grind and overlay) 33,000 SY |$ 15|%$ 495,000 [URSEst.
Subtotal Estimate Alternative 7 without Contingency $ 51,000,000
Total Estimate Alternative 7 with Contingency Range -20% to +30% $ 41,000,000 $ 66,000,000
Low High
|Estimated Duration | 71 Weeks 14 Yeas |
SB0484\Tables 9-1_9-5 Screening FS Matrix 10-20-13 mds031014.xIsx lof1 3/10/2014



Geosyntec®

consultants
TABLE 6-10
Detailed Evaluation of Remedial Alternatives
Detailed Evaluation Criteria’
. Reduction of
Alternative L
Overall Protection of Human i e Ellzfoelggi-\fgr?g]ss M(-)rl;)i)l(ilf It>zlaan Cost CBEEng)
. with Y, Short-Term Effectiveness Implementability . with Resolution Social Considerations Sustainability
Health and the Environment ARARS and Volume Estimate 92-49
Permanence Through
Treatment
- No action taken. Not protective. N/A N/A N/A N/A N/A N/A N/A N/A N/A
No Action
High degree of Moderate
Highly protective. Planned reduc_tl_on of . sustamabl_llty.
; . toxicity, . . e . Low-to-moderate social Excavation
excavation would mitigate o Short-term effectiveness is Implementability is relatively . .
L o . mobility and - - . A impact. Landscape and equipment, truck
incidental contact with impacted | High degree relatively high through careful high because utility lines are .
soils. SSD would mitigate of . volume planning and execution likely to be below this depth hardscape would be emissions and
" . . - Highly through - oo . o . temporarily removed. greenhouse gas
Alt 4B potential for vapor intrusion. compliance. : Potential for community and shoring would not be required, $63MM Fully compliant : e
o effective and treatment : . - . Neighborhoods would be emissions would
Excavate Institutional controls, ARARs are ermanent in (SVE/ worker exposure during and there would be a relatively to $103 with Resolution impacted by traffic. noise affect air qualit
To 3 Feet SVE/bioventing, LNAPL met through P . - excavation would be mitigated. small volume of soils. MM 92-49, P y ' ' r quality.
. the long term. bioventing, - - . dust, and odors. 183 The disposal of
removal, groundwater MNA and remedial SVE/bioventing and SSD Permission from property . .
; LNAPL I properties would be affected some impacted
supplemental groundwater action. would be effective in the short- owners must be granted to . .
removal, - by excavation; 214 by materials would
treatment as needed would be | | term. implement remedy. SVE/bi - landfill
rotective supplemental VE/bioventing. occupy landfi
P ' groundwater space, affecting a
Excavate Beneath treatment). future resource.
Residential Moderate-to-significant
Landscape and Highly protective. Planned Implementability is moderate social impact due to potential
Hz_ardsca_pe;_SVE/ _ excavation would_ mitigate _ High de_gree of Short-term effectiveness is becquse shoring or slo_t Not as compliant utility dl_sruptlon, truck
Bioventing; Sub- incidental contact with impacted | High degree reduction of moderate. While trenching would be required with Resolution traffic, remedy
slab Mitigation; soils. SSD would mitigate of . toxicity, g " where utilities would be i implementation time. Low-to-moderate
. . . . . Highly o SVE/bioventing and SSD ; . 92-49, because - L Lo
LNAPL Recovery; Alt 4C potential for vapor intrusion. compliance. : mobility and . . encountered during excavation. | $83MM Excavation and soil import | sustainability. More
L effective and would be as effective as in Alt o the same level of - .
Groundwater Excavate Institutional controls, ARARs are : volume Utility lines would have to be to $135 . : would take multiple days excavation would
. - - permanent in 4B, there would be more protectiveness is - . . .
Monitored Natural | To5 Feet SVE/bioventing, LNAPL met through through . : . removed and replaced, or MM - because of additional soil, increase the impacts
. . the long term. disruption of Site features and achieved as Alt : ; :
Attenuation and removal, groundwater MNA and remedial treatment - protected and manually . shoring, and work with listed for Alt 4B.
- ; - community and worker 2 4B, but at higher L .
Treatment; supplemental groundwater action. technologies exDOoSUre excavated around. Permission cost utilities. 183 properties
Existing treatment as needed would be listed above. P ' from property owners must be ' would be affected by
Institutional protective. granted to implement remedy. excavation; 214 by
Controls. SVE/bioventing.
Highly protective. Planned
excavation would mitigate . i . . Very significant social
incidental contact with impacted .If it could be High degree of Short-term _eﬁectlveqess IS very Not implementable. An . impact due to utility
. ; implemented . low. While SVE/bioventing Not as compliant | . : .
soils for uses other than extensive : reduction of . excavator large enough to reach . . disruption, truck traffic, long
- - it would - and SSD would be as effective - with Resolution . : L
construction. SSD would mitigate - . toxicity, ; this depth would not be able to remedy implementation Low sustainability.
- . . have a high Highly o as in Alt 4B, there would be : . 92-49, because : . . .
Alt 4D potential for vapor intrusion. dearee of effective and mobility and extensive disruption of Site access the backyard via the side | $150 MM the same level of time. Excavation and soil More excavation
Excavate Institutional controls, gre - volume P yard. Large setbacks would be to $243 - - import would take several would roughly triple
. - compliance. | permanentin features, exposures to - L . protectiveness is o . .
To 10 Feet SVE/bioventing, LNAPL through - . required, resulting in only being MM - days because of additional | the impacts listed for
ARARs are | the long term. community, and higher worker achieved as Alt - . L
removal, groundwater MNA and treatment able to excavate 40% of the soil, shoring, and utility Alt 4B.
met through - exposures due to longer - 4B, but at much .
supplemental groundwater - technologies - - front yard. Shoring and . work. 214 properties would
remedial - excavation periods and more . . higher cost. .
treatment as needed would be - listed above. . . setbacks required not feasible. be affected by excavation
- action. properties being affected. ) .
protective. and by SVE/bioventing.
' Note: State Acceptance and Community Acceptance will be evaluated after public comment on the FS and RAP.
SB0484\Table 6-10 Detailed Evaluation of Alternatives.docx Page 1 of 3 3/10/2014




Geosyntec®

consultants
TABLE 6-10
Detailed Evaluation of Remedial Alternatives
Detailed Evaluation Criterial
. Reduction of
Alternative n Long-term Toxicity, .
Overall Protection of Human i [EES Effectiveness | Mobility, and Cost (I
Health and the Environment with and Volume Short-Term Effectiveness Implementability Estimate with Resolution Social Considerations Sustainability
ARARs 92-49
Permanence Through
Treatment
Moderately protective. It is less
than 4B because hardscape could . Moderate-to-high
A Relatively low-to-moderate o
be removed and contact with Moderately . . L sustainability.
. . . : High degree of . . A - Not as compliant | social impact. Landscape -
impacted soils possible. Planned . effective and : Short-term effectiveness is Implementability is relatively . . . Excavation
. o High degree . reduction of - - . A with Resolution would be temporarily .
excavation would mitigate permanent in - relatively high through careful high because utility lines are . equipment and truck
L s of toxicity, g . . - 92-49, because a removed. Neighborhoods -
incidental contact with impacted - the long term. - planning and execution. likely to be below this depth, - emissions would
Alt 5B X Iy compliance. mobility and - . . : $51MM lesser level of would be impacted by . -
soils. SSD would mitigate Hardscape Potential for community and and this alternative . . . . affect air quality.
Excavate . . . ARARs are volume : . PR to $83 protectiveness is traffic, noise, dust, and .
potential for vapor intrusion. could be worker exposure during relies on existing institutional - . The disposal of
To 3 Feet L met through through . L - MM achieved odors. Would likely be able : .
Institutional controls, . removed and excavation would be mitigated. controls. Permission from . . contaminated soil
. . remedial . treatment compared with to complete excavation and
SVE/bioventing, LNAPL ; contact with - SVE and SSD would be property owners must be - S would occupy
action. . - technologies A . Alt 4B. soil replacement within a day :
removal, groundwater MNA and impacted soils - effective in the short-term. granted to implement remedy. landfill space, and
; listed above. for each property. 183
supplemental groundwater possible. - could be a future
properties would be affected. .
Excavate Beneath treatment as needed would be issue.
Residential protective.
Landscape; SVE / Moderately protective, less than Moderatel Moderate-to-significant
Bioventing; Sub- 4C. Planned excavation would ; y High degree of . . Implementability is moderate Not as compliant | social impact due to potential
aroh S . . effective and : Short-term effectiveness is e . . - L .
slab Mitigation; prevent most contact with High degree - reduction of ; because utilities would be with Resolution utility service disruption,
. . ; permanent in - moderate. While - : .
LNAPL Recovery; impacted soils. SSD would of toxicity, : ; encountered during excavation. 92-49, because a truck traffic, and remedy Low-to-moderate
L . - the long term. o SVE/bioventing and SSD e : Lo Lo
Groundwater Alt 5C mitigate potential for vapor compliance. mobility and . - Utility lines would have to be $67MM lesser level of implementation time. sustainability. More
. . - o Hardscape would be as effective as in Alt . . - . .
Monitored Natural Excavate intrusion. Institutional controls, | ARARs are volume removed and replaced, or to $109 protectiveness is Excavation and soil excavation would
- . : could be 4B, there would be more - . .
Attenuation and To5 Feet SVE/bioventing, LNAPL met through through . - X manually excavated around. MM achieved replacement would take increase the impacts
- . removed and disruption of site features and .7 . . :
Treatment; removal, groundwater MNA and remedial - treatment - Permission from property compared with multiple days because of listed for Alt 5B.
. ; contact with - community and worker . : .
Existing supplemental groundwater action. . - technologies owners must be granted to Alt 4B. additional soil, shoring, and
A impacted soils - exposure. - . e
Institutional treatment as needed would be : listed above. implement remedy. work with utilities. 183
- possible. .
Contraols. protective. properties would be affected.
Moderately protective, less than Very significant level of
4D. Planned excavation would If it could be Moderately . Short-term effectiveness is very . social impact due to utility
o . ; High degree of . . . Not as compliant I .
prevent contact with impacted implemented | effective and ; low. While SVE/bioventing ; ; service disruption, truck
- : ! - reduction of : . with Resolution :
soils for uses other than extensive it would permanent in .- and SSD would be as effective | Not implementable because an traffic, and long remedy -
: o . toxicity, ; 92-49, because a . 2 Low sustainability.
construction. SSD would mitigate | have a high | the long term. e as in Alt 4B, there would be | excavator large enough to reach implementation time. .
Alt 5D . . . mobility and . . : ; $106 MM lesser level of . . More excavation
potential for vapor intrusion. degree of Hardscape much more of disruption of site | this depth would not be able to . . Excavation and soil .
Excavate o ; volume : : to $172 | protectiveness is would roughly triple
To 10 Feet Institutional controls, compliance. could be throuah features, exposures to access the backyard via the side MM achieved replacement would take the impacts listed for
SVE/bioventing, LNAPL ARARs are | removed and g community, and higher worker yard. Shoring and setbacks . several days because of P
. treatment . . compared with " . : Alt 5B.
removal, groundwater MNA and | met through contact with - exposures due to longer required not feasible. additional soil, shoring, and
. . - technologies . - Alt 4B. . e
supplemental groundwater remedial impacted soils listed above excavation periods and more work with utilities. 219
treatment as needed would be action. possible. ' properties being affected. properties would be affected.
protective..
! Note: State Acceptance and Community Acceptance will be evaluated after public comment on the FS and RAP.
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TABLE 6-10
Detailed Evaluation of Remedial Alternatives
Detailed Evaluation Criterial
. Reduction of
Alternative I Long-term Toxicity, .
Overall Protection of Human Comp_ 'ance | Etfectiveness Mobility, and . - Cost C LIEREIG) . . . L
. with ' Short-Term Effectiveness Implementability . with Resolution Social Considerations Sustainability
Health and the Environment and Volume Estimate
ARARs 92-49
Permanence Through
Treatment
Hiahl Moderate-to- Not as compliant Sianificant social impact Moderate-to-high
Moderate-to-highly protective. . gnty high degree of Implementability is moderate with Resolution g p sustainability.
L : . High degree | effective and : 2 because of the removal and . .
Combination of capping the Site, - reduction of . . because excavation is expected 92-49, because Relatively little use
L of permanent in - Short-term effectiveness is O A o cover of landscape. May
institutional controls, - toxicity, . . to be minimal, so utility lines of modified land of trucks, excavators
- - compliance. | the long term. o relatively high, due to only $41 MM affect long-term property .
Alt 7 SVE/bioventing, LNAPL mobility and ? ) would not be encountered. use. Current land - or landfill space.
. ARARs are moderate disruption and s : to $66 values. Would likely be able .
Cap Site removal, groundwater MNA and volume . Additional permits and use could not : . Capping may affect
met through exposure to community and L MM to complete installation of .
supplemental groundwater - through institutional controls would be accommodate o stormwater quality,
remedial worker exposure. - - cap within a day for each
treatment as needed would be - treatment required to prevent residents normal . and groundwater
- action. - o : N property. 183 properties
protective. technologies from contacting impacted soil. residential would be affected recharge would be
listed above. landscape. ' reduced.
! Note: State Acceptance and Community Acceptance will be evaluated after public comment on the FS and RAP.
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TABLE 7-1
Compar ative Evaluation of Remedial Alternatives

Geosyntec®

consultants

Detailed Evaluation Criteria®
Overall Reduction of
I i Protection of Long-term Toxicity, Consistency
Alternative Human Compliance | Effectiveness | Mobility,and | Short-Term | | . ... o with Social Sustainabilit OVERALL
Health and with ARARs and Volume Effectiveness P y Resolution 92- | Considerations y SCORE
the Permanence Through 49
Environment Treatment
Alternative 1 Does not meet
: threshold N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
No Action .
requirement.
Alternative 4: | Altas $63 million to
Excavate Beneat Meets threshold | Complieswith _— . _— . $103 million — High: Fully Low-Moderate _
Residential EX%a\ge? requirement. ARARs. High: 5 High: 5 High: 5 High: 4 Moderate-to- compliant: 5 Impact: 4 Moderate: 3 33
L andscape and 0 High Cost: 2
Hardscape; SVE /
Bioventing; Sub-
slab Mitigation; Alt 4C : . $83 million to Moderate-to- Moderate-
LNAPL Recovery; | Excavate Mreetjitrr;ne?n?ld Co?g):é;wth High: 5 High: 5 Moderate: 3 Moderate: 3 $135 million — High: Less Significant M;gg;‘; 5 25
Monitored Natural | To5 Feet € ' ' High Cost: 1 compliant: 4 Impact: 2 '
Attenuation and
Groundwater -
Treatment; Alt 4D $150 million to Moderate-to-
Existing Excavate | Meetsthreshold | Complieswith High: 5 High: 5 Verv low: 1 $243 million — High: Less Very Significant Low: 1 Not
I nstitutional To10 requirement. ARARs. gn: gn: y low: Not Implementable: 0 | Very High Cost: on- . Impact: 1 ' Implementable
compliant: 4
Controls. Feet 1
Alternative 5: Alt 5B o $51 million to Moderate-to-
ExcavateBeneath | Excavate | ™ eets.thresh?ld Co?g::wnh Moderate: 3 High: 5 High: 5 High: 4 $83 million — High: Less LO\IN'M ogelrlate Mol_c|i_er fﬁito' 32
Residential To3Fegt | roduirement S Moderate Cost: 3 | compliant: 4 mpact. 'gh:
Landscape; SVE/
Bioventing; Sub-
dlab Mitigation; -
T Alt 5C . . $67 million to Moderate-to- Moderate-
L NA.PL Recovery; Excavate Meets.threshold Complies with Moderate: 3 High: 5 Moderate: 3 Moderate: 3 $109 million — High: Less Significant Low—to-. 25
Monitored Natural requirement. ARARs. . — : Moderate: 2
. Tob5 Feet Moderate Cost: 3 compliant: 4 Impact: 2
Attenuation and
Groundwater
g Alt D $106 mill Mod
Existing Excavate | Meetsthreshold | Complieswith : miltion to oderatet0- | v/ery significant Not
Ingtitutional To10 requirement. ARARSs. Moderate: 3 High: 5 VeryLow:1 | Not implementable: 0 $172 million : High: Less Impact: 1 Low: 1 I mplementable
Controls. Feet High Cost: 1 compliant: 4
Alternative 7 Meets threshold Complieswith iah: Moderate-to- iah: d 3 $éé%m|.llll|.on to Mc_)dg ate-to- Significant Moderate-High:
Cap Site requirement ARARs High: 5 High: 4 High: 5 Moderate: $66 million — Hig . Less Impact: 1 4 29
' ) ' Moderate Cost: 3 compliant: 4 '

! Note: State Acceptance and Community Acceptance will be evaluated after public comment on the RAP.

SB0484\Table 7-1 Comparative Evaluation of Alternatives.docx

Page 1 of 1

3/10/2014



Geosyntec®

consultants

FIGURES

SB0484\Kast FS Report.docx 3/7/2014



Q ®
z sI
m CARMEL DR
AYVIEW AV % FORMER TURCO PRODUGTS FACILITY
I - = == - - - - - - - -_—-— _—— -_— P— P —
! H
| FORMER OIL
PETALUMA LN PUMP HOUSE |
\
| MARBELLA AV
| \ (
\
m I
NEPTUNE AV 2
3
g FORMER RESERVOIR #7
it {CRUDE OIL) |
I
m
5 J J
= NEPTUNE AV I
>
2 ‘ 2
S 2
0 i £
B FORMER RESERVOIR #5 | ;
RAVENNA AV S (CRUDE OIL) X | 8
w 2 o
s
= w
_|
I
m / |
2 RAVENNA AV
3
T ~
oz ( .
FORMER RESERVOIR #6 |
(CRUDE OIL) m
R
~
LAGOON AV | 4 |
! 4 |
\ )L
‘ PANAMA AV I
! |
ISLAND AV
EXPLANATION
FORMER KAST PROPERTY
—--—-—— APPROXIMATE PROPERTY LINE Site Location Map
— EEE—
_— CARSON, CA,
Source: URS Corporation 0 160 o
N Geosyntec FIGURE
SCALE IN FEET
consultants 2-1
PROJECT NO: SB0484 FEBRUARY 2014
S:\GIS\SB0484\PDF\Figure 2-1_Site Location Map.pdf




&

g

20|
By

3
N

900

H|30P

9

g
ER L

JODY LN ygpice

1S

_,
AV

NT A

AV

QE%J‘ BROADVELL
AV

RIGATEAV = DR

F

ARCH BALD AV

W231ST ST

S,
D-&I:»V %
LE
N

W 233RD ST

DOBL

SR

234TH ST

E
<

] &
=| 234TH PL |o
5 I
g G

23500

IRRIAGE CREST PARK

| H o . e
> u o L
“lz a‘?(E 222ND g‘ "/_5 £ o =
E JOEL | ST T
P
100 700 900 g 1300
CARSON HS 3 B
23 2 S
. £¢ E PP Y M S T S
5
T
RD
VWTSONCENTER 13004
< 900 g -
= 0

22800
@
UTILI

E 230TH

BLVD

j/
[~ <
oy

SEE A B1

JERENE LN
GRAYMOUTH LN
MOUNTAI NEERI NG LN
H LLCASTLE LN
LONDRI NA LN

REDONDA LN BNSF

SEE C A3

W245TH ST
W 246TH ST
W247TH ST
WLLONTER
SYCAMORE W
MAGNQLI A PL
MPLE LN

NouUAWwN -

248TH | ST |

E 249TH

MCCOY AV

i BUSSTA ]

W MAURET

W M

“Reproduction with permission granted by THOMAS BROS. MAPS. This map is
copyrighted by THOMAS BROS. MAPS, 2001. It is unlawful to copy or reproduce
all or any thereof, whether for personal use or resale, without permission”.

FORMER KAST PROPERTY
Site Vicinity Map

Z

CARSON, CA
Geosyntec® | rioure
consultants 2.2
PROJECT NO: SB0484 FEBRUARY 2014




P:\GIS\Kast\Projects\2014-03_FS\Fig3-1_Soil_Lte5ft Kast_Residential. mxd 20140309

7 v
/] /) 2| 373 377
317(321) 327)/331 337' 341| 347/ 351 357, 361| 36
/ )
E 244TH ST
24403 24402 | 24403 24402 [ 24411
G 24412 | 24409 24406 | 24409 24406 | 24417 24416
24417 24416 | 24413 24412 | 24413 244121 | 24421 24420
24423 24422 | 24419 24416 | 24419 24416 | 24427 24426
4 W | 54400 | 24431 04430 \
24427 24426/ | 24423 | Z 24422 | 24423 | =
| 24433 04432 | paspg| T | 24426 | 24429 %’: 24426 | 24437 24436 /——
-)
24503 24502 | 24503 | h | 24502 | 24503 g 245028824503 24502
L
24507 04506 | 24509 Z | 24508 24509 L 24508 24509 24508
| 24513 24512 | 24513 24512 | 24513 24512 | 24513 24512
24517 24516 24519 24518 24519 24518 24519 24518
24523 24522 | 24523 24522 | 24523 24522 | 24523 24522
24529 2452
24527 24526 | 24529 24528 | 24529 24528 I%:J 528
24533 24532 24533 24532 72% 24532 | 24533 <§( 24532
: / 24602 | 24 <
24603 24602 | 24603 24602 4603/ 60 603 s ;4/6/02
/| L
24607 24606 | 24609 24608 | 24609 24608 | 24609 0O- 724608/ >
7 .
‘2£/3/// 24612 | 24613 24612 | 24613 24612, 24613 24612 %
/,
/2464'/72 724/61 6 | 24619 24618 | 24619 \.24618 | 24619/ 24618 ¥ e
E 247TH ST
{LAND WA 24623 4142/ 24623 24622 | 24623 24622
0\ AT ]
24627 \_ 24628 | 24629/ 24628 | 24703 24700 | 24703 24702
24633 E 247TH ST 24632 | 24709 24706 | 24709 24708 L
p
24703 24700 | 24703 24702 | 24713 24712 | 24713 24712 ~
24707 24706 | 24709 24708 | 24719 24716 | 24719 24718
04713 | W | 24710 | 24715 24712 24723 24722 | 24723 24722
< W// 24728
04717 | < | 24716 | 24719 /247»1;8//24729 24726 | 24729
- /
24723 o | 24700 | 24725 24722 4473-3/ 24732 24733 24732 _
T 24738
oa707 | T | 24706 | 24729 24728 | 24739 24736 | 24739 ~
T =
- 24803 24802
— 24733 24732 | 24735 24732 | 24743 24742 :
'§ \ 24738 | 24749 24809 24808 !
< i 24812
S E 248TH ST S
24752
24741 | 54744 24819 24818 \_
354| 360 364 370 \ 374 24823 54800 ~
—
<
= 373
- 353 357| 363 367
= /
L 1
MONTEREY DR _9/\.
I! ’J "
150 75 0 150 Feet
}_A ™ —
w | L Properties Exceeding Human Health and/or
= <>‘: Leaching to Groundwater Criteria,
Legend w < 5 Feet Below Ground Surface
["]< HHRA or Soil Leaching to GW Criteria p Former Kast Property
[ ]> Soil Leaching to GW Criteria E
[ " I>HHRA Criterial . N o D
l:l;:g;:: chiigllleLeachlng to GW Criteria LIZJ Geosyntec Flg e
[ZZ dAntimony, Arsenic, or Thallium > Background consultants
Notes: ]
ftc:)ge:: feet below ground surface corta Barbara o 3-1




CARMEL DR

MONTEREY DR

o

P:\GIS\Kast\Projects\2014-03_FS\Fig3-2_Soil 5to10ft Kast Residential.mxd 20140309

Legend

< HHRA or Soil Leaching to GW Criteria

"> Soil Leaching to GW Criteria
1> HHRA Criteria

1> HHRA and Soil Leaching to GW Criteria

["""INo Data Available

CZ4Antimony, Arsenic, or Thallium > Background

Notes:
ft bgs = feet below ground surface

- ,// //
/) / 2| 373 377
! 3171321 3273311 337 341| 347 351| 357 361| 36
! A 7/
E 244TH ST
24406 | 24403 24402 | 24403 24402 (24411
Gadd, 24412 | 24409 24406 | 24409 24406 | 24417 24416
24417 24416 | 24413 24412 | 24413 24412 | 24421 24420
24423 24422 | 24419 24416 | 24419 24416 | 24427 24426
S W | 24400 | 24431 04430 \
24427 24426 | 24423 | Z 24422 | 24423 >
I 24433 04432 | 24429 T | 24426 | 24429 %’: 24426 | 24437 24436 /——
D
24503 24502 | 24503 | h | 24502 | 24503 ”<>: 245020224503 24502
L
24507 04506 | 24509 | Z | 24508 | 24509 | L 24508 24509 24508
| 24513 24512 | 24513 24512 | 24513 24512 | 24513 24512
24517 24516 | 24519 24518 | 24519 24518 | 24519 24518
24523 24522 | 24523 24522 | 24523 24522 24523 24522
24529 2452
24527 24526 | 24529 24528 | 24529 24528 I%:J 528
24533 24532 24533 24532 ;/sjgig/ 24532 | 24533 Eg 24532
: /] 24602 | 24 <
24603 24602 | 24603 24602 4603/ 60 603 <Z: 7/24/%
/] Ll
24607 24606 | 24609 24608 | 24609 24608 | 24609 = Q- [/24608/ >
7 -
‘2£/3/// 24612 | 24613 24612 | 24613 24612 24613 24612 %
V,
/2/464'/72 72%5 24619 24618 | 24619 24618 | 24619~/ 24618 @ o
/ E 247TH ST g2
24622 | 24623
24623 24622,/ 24623
24627 \_ 24628 | 24629/ 24628 | 24703 24700 | 24703 24702
247 24709 24708
24633 § E 247TH ST 24632 | 24709 06 L
24703 24700 | 24703 24702 | 24713 24712 | 24713 24712 ~
24707 24706 | 24709 24708 | 24719 24716 | 24719 24718
04713 | W | 24710 | 24715 24712 | 24723 24722 | 24723 24722
< W// 24728
04717 | < | 24716 | 24719 /247»1‘8//24729 24726 | 24729
- y
24723 o | o470 | 24725 24722 4473-3/ 24732 | 24733 24732 _
% 24736 24738
24727 | < | 24726 24728 24728 | 24739 24739 —
24803 24802
24733 24732 | 24735 24732 | 24743 24742 :
\_ 24738 | 24749 24809 24808 !
24737
E 248TH ST 24813 24812
24752
24741 | 54744 24819 24818 \_
354| 360! 364| 370 \ 374 4893 24829 ~
—
<
= 373
- 353 357| 363 367
= /
L 1
_9/\'
IF ’J "
150 75 0 150 Feet
I ey —
LLI Properties Exceeding Human Health and/or
<>‘: Leaching to Groundwater Criteria,
L > 5 Feet and < 10 Feet Below Ground Surface
z Former Kast Property
D
o
(b4
w Geosyntec Figure
consultants
3-2
Santa Barbara March 2014




-3_SSSV_IA_Resident.mxd 20140309

P:\GIS\Kast\Projects\2014-03_FS\Fig3-

| \301 \ 305 a1 317 31 327 331 337 34L 347 351 357| 361‘ 367| T ama02
| ' J | ! - i _;_ _ _ ___ | B S : : --\-\\\ //,,,
24401 e <
E 244TH ST | 24406
1 [ — ) BN Ir/' \ /
| 24405 | g | ‘ L
]\ 24406 | 24403 ‘ 24402 @ 24403 24402 | 24411 | 24410
20 |1 24412 | 24409 24406 | 24409 | ‘ 244060 24417 ‘ 24416 |
24417 24416 24413 ‘ 24412 | 24413 244127| 24421 \ 24420 |
24427
| aa03 24422 | 24419 24416 | 24419 28l | | | [2gaze
Ll Ll
24427 24426 | 24423 Z | 24422 24423 = 24422 | 24431 | 24430 N
24433 | 24432 24429 T | 24426 24429 % 274D Wpiisrl 24436 -
-
24503 | 24502 | 24503 E | 24502 24503 '%:J &R0 R 25502
24507 24506 | 24509 2 | 24508 @ 24509 o 24508 | 24509 | J‘ 24508
' st 4512 24513 24512 24513 24512‘ 24513l | 24512
451 :
24517 24516 | 24519 24518 | 24519 24518 | 24519 | | 24518 ,
24523 24522 | 24523 24522 | 24523 24522 | 24523 24522
' ' | 24529 24528
24527 | 24526 = 24529 | 24528 | 24529 24528 %:J 4528
' ' i 24532 24533 24532
- 24532 24533 < | 24532
24533 24532 | 24533 | : S - ‘ <§E :
24603 24602 | 24603 | 24602 24603 | gLl 221605 z 22002
' - Ll
24607 | 24606 | 24609 24608 | 24609 WRZIGUER 24600 | O R2d60s) <>(
4607 | <
24613 24612 | 24613 24612 24613 | | 24012 ‘ 24013 2i612 z
{ 24617 24616 | 24619 24618 | 24619 | 24018246197 24618 3 a
L1/ ] E 247TH ST
i AND WA 24623 24622 | 24623 24622 | 24623 VT 24622 |
24627 24628 @ 24629, 24628 | 24703 24700 24703 24702
=T 110
| 24633 ) E 247TH ST 24632 | 24709 | 24706 = 24709 : u
VT8 | AT ’ VTR 24702 24713 | 24712 | 24713 24712 ~
T N ’ 24718
{24707 24706 24709 24708 | 24719 | 24716 | 24719 24718
24712 | 24723 24722 24723 24722
| 24713 | g 24710 | 24715 | | !
717 | < | 24716 | 24719 24718 = 24729 | 24726 24729 | 24728
= _ | 24732
| 24723 L | 24722 | 24725 24722 RR2U7ESE AU BHES T —
" = 5= | | 24738 |
24727 % | 24726 24720 | | 24728 24739 24736 24739 Bt ~
& R = | 24802
I - 24732 24743 24742 | 24803 S
I 24733/ | 24732 | 24735 [P e ol 2414z |
m | RN — Shave |
= If 24736 | 24739 | \ 24738 | 24749/ | oa74g. 24809 24808
x 24737 /A0 4739 |
ZE) > —< E 248TH ST : 24813 225128
| \2araol ~228%) < 2 24818 | \_
24741 | \ | }£ 24818
| 24744 554809/ _ e 260l 5 con | ‘
- NG oY - 348| 354, 64 370 24823 24822
< /N I R | 24829 | 24828
= I 24825 Lo el 373 377 383 .
= i (345 | 353 357 363 367 373 S11 " hue53 /| 24832
o 0 E 249TH ST
L I P - 24838
S T ~, ’ % Pt \ ~
MONTEREY DR j\' ] TN
| 24904 | P | R \
[ 4904 | . '. : ; | - | - | 402! . 412
150 75 0 150 Feet
ey —
//— \
Legend Properties Exceeding Human Health Criteria for
Sub-Slab Soil Vapor to Indoor Air
| [ I<HHRA Criteria
: l:|> HHRA Criteria Former Kast Property
[ INo Data Available
wes o Geosyntec® Figure
-Background Risks Associated with Trihalomethanes not Included
-24632 Neptune Avenue property identified for sub-slab mitigation consultants
based on methane detection at 0.58%, slightly above the methang 3-3
Site-Specific Cleanup Goal (SSCG) of 0.5% Santa Barbara March 2014




NN
Ny

DNN.
it
mlnnmnue:
llliihihiitnunangs
i
lmliiiiihiintnuunanae
nallntnu
g
il ag
i

——————————J

nmannuy

..

N
N\

.
A
A
AT

e

AANNAANNNNNASNSS

G

NN NN NN N

mllhninnunasn

Alternative 2

KAST

Carson, CA

Geosyntec®

Figure
5-1

February 2014

consultants

Project No: SB0484

Additional Technologies

2) Groundwater hot-spot removal and MNA

1) Existing Institutional Controls

Legend:

=== Property Line

Excavate impacted soils

Remove all site features

LNAPL Removal, as feasible

Road
Sidewalk

\

Driveway/Conc.Walk

Residence

Landscaping

LNAPL

V10C/ 22/ 90 PXW CoAIDUISIY




NN
Ny

DNN.
it
mlnnmnue:
llliihihiitnunangs
i
lmliiiiihiintnuunanae
nallntnu
g
il ag
i

——————————J

nmannuy

..

N
N\

.
A
A
AT

e

AANNAANNNNNASNSS

G

mllhninnunasn

Alternative 3

KAST

Carson, CA

Geosyntec®

Figure

5-2

consultants

February 2014

Project No: SB0484

1) Existing Institutional Controls

Additional Technologies

2) Groundwater hot-spot removal and MNA

3) SVE/bioventing

Legend:

=== Property Line

Excavate to 10 ft.

Remove all site features

LNAPL Removal, as feasible

Road
Sidewalk

\

Driveway/Conc.Walk

Residence

Landscaping

LNAPL

V102/227¢ 00 PXUW COAROUISIY




S:\GIS\SB0484\Projects\20140227\ Alternative4.mxd cc 2/27/2014

Legend:

=== Property Line

Sub Slab Mitigation

Excavate exposed soils to:
Alternative 4A = 2 Ft.
Alternative 4B = 3 Ft.
Alternative 4C = 5 Ft.
Alternative 4D = 10 Ft.

Remove residential hardscape

m LNAPL Removal, as feasible

Sidewalk

Driveway/Conc.Walk
Residence

Landscaping

LNAPL

N
\
N

1

k\
\

e

— — ———— —
———————

Additional Technologies

1) Existing Institutional Controls

2) Groundwater hot-spot removal and MNA
3) SVE/bioventing

Alternative 4

KAST
Carson, CA

Geosyntec®

consultants

Project No: SB0484

February 2014

Figure

5-3




S:\GIS\SB0484\Projects\ 20140227\ Alternative5.mxd cc 2/27/2014

Legend:

=== Property Line

sl Sub Slab Mitigation

Excavate exposed soils to:
Alternative 4A = 2 Ft.
Alternative 4B = 3 Ft.
Alternative 4C = 5 Ft.
Alternative 4D = 10 Ft.

m LNAPL Removal, as feasible

Sidewalk
Driveway/Conc.Walk
Residence

Landscaping

LNAPL

1

e

————————————————— —

Additional Technologies

1) Existing Institutional Controls

2) Groundwater hot-spot removal and MNA
3) SVE/bioventing

Alternative 5

KAST
Carson, CA

Geosyntec®

consultants

Project No: SB0484

February 2014

Figure

5-4




S:\GIS\SB0484\Projects\20140227\ Alternativeé.mxd cc 2/27/2014

Legend:
=== Property Line

Cap whole site

Remove all site features

m LNAPL Removal, as feasible

Sidewalk

Driveway/Conc.Walk
Residence

Landscaping

LNAPL

———————

Additional Technologies

1) Existing Institutional Controls

2) Groundwater hot-spot removal and MNA
3) SVE/bioventing

G

Ll L T

Alternative 6

KAST
Carson, CA

Geosyntec®

consultants

Project No: SB0484

February 2014

Figure

5-5




S:\GIS\SB0484\Projects\ 20140227\ Alternative7.mxd cc 2/27/2014

Legend:

=== Property Line

-1 Sub Slab Mitigation

Cap exposed soils

m LNAPL Removal, as feasible

Sidewalk
Driveway/Conc.Walk
Residence

Landscaping

LNAPL

1

Ll L T

—————————————————— —

Additional Technologies

1) Existing Institutional Controls

2) Groundwater hot-spot removal and MNA
3) SVE/bioventing

Alternative 7

KAST
Carson, CA

Geosyntec®

consultants

Project No: SB0484

February 2014

Figure

5-6




	1. INTRODUCTION
	1.1 Regulatory Basis
	1.2 Feasibility Study Report Objectives
	1.3 Feasibility Study Organization

	2. Site Background Information
	2.1 Site History
	2.2 Regulatory Involvement
	2.3 Site Setting, Geology and Hydrogeology
	2.4 Constituents of Concern

	3. Cleanup Objectives and goals
	3.1 Remedial Action Objectives
	3.2 Site-Specific Cleanup Goals
	3.2.1 Soil
	3.2.2 Soil Vapor
	3.2.3 Soil Leaching to Groundwater
	3.2.4 Cumulative Risk and Potential Leaching to Groundwater Analysis using SSCGs

	3.3 Properties Requiring Remediation

	4. IDENTIFICATION AND SCREENING OF Remedial Technologies
	4.1 Introduction
	4.2 Identification of Remedial Technologies
	4.2.1 Technologies that Interrupt the Human Health Exposure Pathway
	4.2.1.1 Sub-slab Vapor Intrusion Mitigation
	4.2.1.2 Capping Portions of the Site
	4.2.1.3 Removal of All Site Features
	4.2.1.4 Institutional Controls

	4.2.2 Technologies that Remove COC Mass and Interrupt the Human Health Exposure Pathway
	4.2.2.1 Excavation
	4.2.2.1.1 Lifting and Cribbing Houses
	4.2.2.1.2 Temporarily Moving Houses
	4.2.2.1.3 Removal of Residual Concrete Slabs

	4.2.2.2 Soil Vapor Extraction (SVE)
	4.2.2.3 Bioventing
	4.2.2.4 In-Situ Chemical Oxidation (ISCO)
	4.2.2.5 Light Non-Aqueous Phase Liquid (LNAPL) Removal
	4.2.2.6 Monitored Natural Attenuation (MNA)
	4.2.2.7  Supplemental Groundwater Remediation


	4.2.3
	4.2.4
	4.3 Screening of Remedial Technologies
	4.3.1 Sub-Slab Vapor Intrusion Mitigation
	4.3.2 Capping Portions of the Site
	4.3.3 Removal of All Site Features
	4.3.4 Institutional Controls
	4.3.5 Excavation
	4.3.5.1 Lifting and Cribbing Houses
	4.3.5.2 Temporarily Moving Houses
	4.3.5.3 Removal of Residual Concrete Slabs Where Encountered in Excavations

	4.3.6 Soil Vapor Extraction (SVE)
	4.3.7 Bioventing
	4.3.8 In-Situ Chemical Oxidation (ISCO)
	4.3.9 Light Non-Aqueous Phase Liquid (LNAPL) Removal
	4.3.10 Groundwater Monitored Natural Attenuation (MNA)
	4.3.11 Supplemental Groundwater Remediation

	4.4 Retained Remedial Technologies

	5. Remedial Alternatives IDENTIFICATION AND Screening
	5.1 Identification of Preliminary Alternatives
	5.2 Depth of Excavation Considerations
	5.3 Technologies Common to Each Alternative
	5.3.1 Institutional Controls
	5.3.2 Sub-slab Vapor Intrusion Mitigation

	5.3.3 SVE/Bioventing
	5.3.4 LNAPL Removal
	5.3.5 Groundwater MNA

	5.3.6 Supplemental Groundwater Remediation
	5.4 Assembly of Preliminary Remedial Alternatives
	5.4.1 Alternative 1 – No Action Alternative

	5.4.2 Alternative 2 – Entire Site Excavation of Impacted Soils
	5.4.3 Alternative 3 – Entire Site Excavation of Impacted Soils to 10 Feet
	5.4.4 Alternative 4 – Excavation beneath Landscape and Hardscape
	5.4.4.1 Alternative 4A – Excavation to 2 Feet bgs
	5.4.4.2 Alternative 4B – Excavation to 3 Feet bgs
	5.4.4.3 Alternative 4C – Excavation to 5 Feet bgs
	5.4.4.4 Alternative 4D – Excavation to 10 Feet bgs

	5.4.5 Alternative 5 – Excavation beneath Landscape
	5.4.6 Alternative 6 – Cap Site
	5.4.7 Alternative 7 – Cap Exposed Soils

	5.5 Screening of Preliminary Remedial Alternatives
	5.5.1 Alternative 1
	5.5.2 Screening of Alternative 2
	5.5.3 Screening of Alternative 3
	5.5.4 Screening of Alternative 4A
	5.5.5 Screening of Alternative 4B
	5.5.6 Screening of Alternative 4C
	5.5.7 Screening of Alternative 4D
	5.5.8 Screening of Alternative 5A
	5.5.9 Screening of Alternative 5B
	5.5.10 Screening of Alternative 5C
	5.5.11 Screening of Alternative 5D
	5.5.12 Screening of Alternative 6
	5.5.13 Screening of Alternative 7

	5.6 Retained Alternatives

	6. Detailed evaluation of alternatives
	6.1 General
	6.2 Detailed Evaluation Criteria
	6.3 Retained Remedial Alternatives – Detailed Evaluation
	6.3.1 General
	6.3.2 Detailed Evaluation of Remedial Alternative 1
	6.3.2.1 Overall Protection of Human Health and the Environment
	6.3.2.2 No Further Evaluation

	6.3.3 Detailed Evaluation of Alternative 4B
	6.3.3.1 Overall Protection of Human Health and the Environment
	6.3.3.2 Compliance with ARARs
	6.3.3.3 Long-term Effectiveness and Permanence
	6.3.3.4 Reduction of Toxicity, Mobility and Volume through Treatment
	6.3.3.5 Short-term Effectiveness
	6.3.3.6 Implementability
	6.3.3.7 Estimated Cost
	6.3.3.8  Consistency with Resolution 92-49
	6.3.3.9 Social Considerations
	6.3.3.10  Sustainability

	6.3.4 Detailed Evaluation of Alternative 4C
	6.3.4.1 Overall Protection of Human Health and the Environment
	6.3.4.2 Compliance with ARARs
	6.3.4.3 Long-term Effectiveness and Permanence
	6.3.4.4 Reduction of Toxicity, Mobility and Volume through Treatment
	6.3.4.5 Short-term Effectiveness
	6.3.4.6 Implementability
	6.3.4.7 Estimated Cost
	6.3.4.8 Consistency with Resolution 92-49
	6.3.4.9 Social Considerations
	6.3.4.10 Sustainability

	6.3.5 Detailed Evaluation of Alternative 4D
	6.3.5.1 Overall Protection of Human Health and the Environment
	6.3.5.2 Compliance with ARARs
	6.3.5.3 Long-term Effectiveness and Permanence
	6.3.5.4 Reduction of Toxicity, Mobility and Volume through Treatment
	6.3.5.5 Short-term Effectiveness
	6.3.5.6 Implementability
	6.3.5.7 Estimated Cost
	6.3.5.8 Consistency with Resolution 92-49
	6.3.5.9 Social Considerations
	6.3.5.10 Sustainability

	6.3.6 Detailed Evaluation of Alternative 5B
	6.3.6.1 Overall Protection of Human Health and the Environment
	6.3.6.2 Compliance with ARARs
	6.3.6.3 Long-term Effectiveness and Permanence
	6.3.6.4 Reduction of Toxicity, Mobility and Volume through Treatment
	6.3.6.5 Short-term Effectiveness
	6.3.6.6 Implementability
	6.3.6.7 Estimated Cost
	6.3.6.8 Consistency with Resolution 92-49
	6.3.6.9 Social Considerations
	6.3.6.10 Sustainability

	6.3.7 Detailed Evaluation of Alternative 5C
	6.3.7.1 Overall Protection of Human Health and the Environment
	6.3.7.2 Compliance with ARARs
	6.3.7.3 Long-term Effectiveness and Permanence
	6.3.7.4 Reduction of Toxicity, Mobility and Volume through Treatment
	6.3.7.5 Short-term Effectiveness
	6.3.7.6 Implementability
	6.3.7.7 Estimated Cost
	6.3.7.8 Consistency with Resolution 92-49
	6.3.7.9 Social Considerations
	Alternative 5C would have the same social impacts as Alternative 4C, except there would be none of the issues associated with the removal of residential hardscape. Not removing residential hardscape decreases the number of truck trips and the inconven...
	6.3.7.10 Sustainability

	6.3.8 Detailed Evaluation of Alternative 5D
	6.3.8.1 Overall Protection of Human Health and the Environment
	6.3.8.2 Compliance with ARARs
	6.3.8.3 Long-term Effectiveness and Permanence
	6.3.8.4 Reduction of Toxicity, Mobility and Volume through Treatment
	6.3.8.5 Short-term Effectiveness
	6.3.8.6 Implementability
	6.3.8.7 Cost
	6.3.8.8 Consistency with Resolution 92-49
	6.3.8.9 Social Considerations
	6.3.8.10 Sustainability

	6.3.9 Detailed Evaluation of Alternative 7
	6.3.9.1 Overall Protection of Human Health and the Environment
	6.3.9.2 Compliance with ARARs
	6.3.9.3 Long-term Effectiveness and Permanence
	6.3.9.4 Reduction of Toxicity, Mobility and Volume through Treatment
	6.3.9.5 Short-term Effectiveness
	6.3.9.6 Implementability
	6.3.9.7 Estimated Cost
	6.3.9.8  Consistency with Resolution 92-49
	6.3.9.9 Social Considerations
	6.3.9.10 Sustainability



	7. comparative EVALUATION of alternatives
	7.1 Overall Protection of Human Health and the Environment
	7.2  Compliance with ARARs
	7.3 Long-term Effectiveness and Permanence
	7.4 Reduction of Toxicity, Mobility, and Volume through Treatment
	7.5 Short-term Effectiveness
	7.6 Implementability
	7.7 Estimated Cost
	7.8 Consistency with Resolution 92-49
	7.9 Social Considerations
	7.10 Sustainability
	7.11 State Acceptance
	7.12 Community Acceptance

	8. Preferred Remedial Alternative
	TABLES
	All Tables.pdf
	Table 2-1 Summary of COCs
	Table 3-1 Soil SSCGs
	Table 3-2 Soil Vapor SSCGs
	Table 3-3 Property Addresses for Consideration in Remedial Planning
	Table 4-1 Screening of Remedial Technologies
	Table 5-1 Depth of Excavation Considerations
	Table 5-2 Preliminary Remedial Alternatives
	Table 5-3 Screening of Remedial Alternatives
	Table 5-4 Retained Remedial Alternatives
	Tables 6-1 to  6-10
	Table 6-1 Federal ARARs
	Table 6-2 State_Local ARARs
	Table 6-3 Preliminary Cost Estimate for Alternative 4B
	Table 6-4 Preliminary Cost Estimate for Alternative 4C
	Table 6-5 Preliminary Cost Estimate for Alternative 4D
	Table 6-6 Preliminary Cost Estimate for Alternative 5B
	Table 6-7 Preliminary Cost Estimate for Alternative 5C
	Table 6-8 Preliminary Cost Estimate for Alternative 5D
	Table 6-9 Preliminary Cost Estimate for Alternative 7

	Table 7-1 Comparative Evaluation of Alternatives


	FIGURES
	All Figures.pdf
	Fig 2-1_Site Location Map
	Fig 2-2_Site Vicinity Map
	Fig3-1_Soil_Lte5ft_Kast_Residential
	Fig3-2_Soil_5to10ft_Kast_Residential
	Fig3-3_SSSV_IA_Resident
	Fig 5-1 through 5-6
	Fig 5-1 Alternative2
	Fig 5-2 Alternative3
	Fig 5-3 Alternative4
	Fig 5-4 Alternative5
	Fig 5-5 Alternative6
	Fig 5-6 Alternative7





