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18,000-pound track-mounted excavator with rubber tracks was used to excavate three
approximately 4-foot-wide unshored slot trenches to 10+ feet bgs. The exposed portion
of the underlying concrete reservoir base was successfully removed from each trench.
The excavator was also used to directly load excavated soil and concrete rubble into
dump trucks staged at curbside.

In addition to the pilot excavation to 10 feet bgs, the upper 2 feet of soils were
excavated from the remaining part of the front yard and side yard north of the driveway.
The additional 2-foot excavation extended to the edge of hardscape walkways, the
driveway, and a low fence along the southern property boundary. The shallow
excavation was done using a combination of mechanized excavation with the excavator
and hand excavation using small hand tools.

- The slot-trench excavation pilot test yielded the following findings and conclusions:

e Excavation of impacted soils to a depth of 10 feet bgs and the concrete slab at-
the former reservoir base was accomplished without the need for installation of
shoring.

e Excavation to 10 feet bgs using slot trenching is technologically feasible in
geotechnically similar site soils, subject to allowable setback distances from
structures and hardscape, and absence of underground utilities that cannot be
interrupted. The presence of ufilities in excavation areas would significantly
complicate deep excavations. Utilities are present in the front vards of many of
the residential properties at the Site.

e Allowing for setbacks from structures and hardscape, the overall area of the
excavation was approximately 12 feet wide by 26 feet long. Soils were
excavated to a depth of 10 feet bgs over approximately 40% of the non-
hardscaped area of the yard in front of the property.

e Setbacks will limit the area of yards where excavation can be accomplished to
10 feet bgs to a varying degree based on site-specific geotechnical properties
and the area of the yards. This property was selected for pilot testing due to its
relatively large front yard without complex landscaping or hardscape
configuration. Smaller yards or those with complex hardscape configuration
will complicate deep excavations.

e It is technologically feasible to remove most of the exposed concrete reservoir
base within the excavation using the slot-trenching method; however, some
concrete around the margins of the trenches cannot effectively be removed due
to logistical constraints. The concrete base was removed over approximately 75
to 80% of the excavated area, which represents approximately 5% of the total
area of the lot at this property.
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e Soils within the remaining portion of the front yard and the side yard were
readily excavated to a depth of 2 feet bgs using a combination of excavating
equipment and hand tools.

e Induced vibrations associated with excavation activities and removal of the
reservoir base were well below established damage threshold curves.

e Sound attenuation panels reduced noise levels during the majority of excavation
activities to less than the maximum allowable noise level of 75 decibels (dBA)
per the City of Carson noise ordinance; however, noise levels associated with
some excavation and transportation activities exceeded this level for short
periods of time. With sound attenuation panels removed, it was not possible to
stay below the 75 dBA maximum.

o Testing of different odor control methods indicated that application of long-
acting vapor suppression foam provided the best mitigation of vapor and odors,
significantly reducing odors at the source immediately after application.

A surgical excavation was conducted in the back yard of a second property to cvaluate
the ability to conduct “hot spot™ excavation of defined areas in back yards of properties
using appropriately-sized equipment. Surgical excavation at this location accomplished
a secondary purpose of providing an interim remedy to remove impacted soils that
resulted in an elevated risk index from a small, well-defined area of the yard.

The surgical excavation was 9 feet x 9 feet in diameter and 6 feet deep and was
conducted using an approximately 3,500-pound rubber track-mounted mini-excavator
that was sufficiently narrow to access the back of the property via the side yard. A
Bobcat skid-steer mini-loader was used to move the excavated material to the front vard

' ~and load soil into covered roll-off bins staged in front of the driveway for transport and

disposal. The Bobcat was also used to shuttle clean backfill material from the driveway
to the backyard for placement as fill,

In addition to the surgical excavation, the remaining non-hardscaped part of the back
yard and the northern side yard were excavated to a depth of 2 feet bgs. The additional
2-foot excavation was done using the mini-excavator and manually using hand tools and
wheel barrows.

The surgical excavation yielded the following findings and conclusions:
e Surgical excavation to 6 feet bgs is technologically feasible in geotechnically
similar site soils, subject to allowable setback distances from structures and

hardscape, and absence of underground utilities that cannot be interrupted. At
other locations with less favorable soil conditions, shoring or slot-trenching
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methods may be required. The presence of utilities in excavation areas could
significantly complicate excavations.

e Setbacks from structures or fences may limit the area of some yards where
surgical excavation can be accomplished to a varying degree based on site-
specific geotechnical properties, depth of planned excavations, and proximity of
features that must be protected.

» It is technologically feasible to perform surgical excavations and yard-wide
excavations to shallow depths in back yards of properties using a mini-excavator
and hand tools, given a sufficiently wide unobstructed access route along a side
vard.

e Induced vibrations associated with excavation activities were well below
established damage threshold curves.

e Use of sound attenuation panels placed along the fence line of the back yard
reduced noise levels during the majority of excavation activities to less than the
maximum allowable noise level of 75 dBA per the City of Carson noise
ordinance; however, noise levels associated with some excavation and
transportation activities exceeded this level. Where it was not feasible to erect
sound attenuation panels, it was not possible to stay below the 75 dBA
maximum.
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40  CONSTITUENTS OF CONCERN AND REMEDIAL ACTION
OBJECTIVES

As a first step in developing cleanup goals for the Site, the COCs and remedial action
objectives (RAOs) must be established. As discussed in the National Oil and
Hazardous Substances Pollution Contingency Plan (NCP) (40 CFR 300), which is
incorporated into the California Hazardous Substances Account Act (HSAA) by
reference), RAOs describe in general terms what a remedial action should accomplish
in order to be protective of human health and the environment. RAOs are narrative
statements that specify the chemicals and environmental media of concern, the potential
exposure pathways to be addressed by remedial actions, and the receptors to be
protected. According to USEPA (USEPA, 1988), “RAOs for protecting human
receptors should express both a contaminant level and an exposure route, rather than
contaminant levels alone, because protectiveness may be achieved by reducing
exposure (such as capping an area, limiting access, or providing an alternate water
supply) as well as by reducing contaminant levels.” The RAOs are used to help develop
specific response actions for each media in the remedial action process.

This section presents the COCs and RAOs for the Site. In Sections 6 through 8, the
RAOs are discussed in the context of each medium to identify Site-specific Cleanup
Goals (SSCGs) for the Site.

4.1 Constituents of Concern

Property-specific HHSREs have been conducted for the majority of properties at the
Site to evaluate the analytical results of soil and sub-slab soil vapor samples using a
screening evaluation. The HHSRE is a preliminary, conservative evaluation of
potential human health risks associated with detected organic chemicals (whether or not
they are Site-related COCs). The results of the HHSRESs have been used throughout the
characterization phase to evaluate whether interim action is warranted in advance of the
full HHRA that will be performed for submission with the RAP, The results of the full
HHRA will be used to focus further evaluations in the RAP on those media and
constituents that pose the majority of potential risk.

The Site-specific cleanup goals presented in this Revised SSCG Report will be used in
the full HHRA. In response to the Regional Board’s directive, Site-specific clean-up
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goals have been developed for both Site-related and non-Site-related COCs.® In
addition to potential human exposure pathways, migration to groundwater through the
leaching pathway will be considered. Recommendations for corrective actions for
COCs will be presented in the RAP for the Site and will consider the SCM, results of
the upcoming HHRA, pilot test results, and the economic and technological feasibility
evaluation.

COC screening was conducted using risk-based screening levels (RBSLs) that were
calculated assuming potential residential exposures to COCs in soil and soil vapor; the
RBSLs were calculated as a part of the HHSRE process and are presented in the
approved HHSRE Work Plan (Geosyntec, 2009). The RBSLs address the exposure
pathways presented in the SCM in Section 2 and represent the chemical concentrations
in the relevant environmental media that would be consistent with a target risk level for
the current land use under conservative (i.e., protective) exposure conditions. For the
carcinogenic PAHs and metals, a background comparison value was used along with
the calculated RBSLs for COC selection. For the selection of soil COCs to address the
leaching to groundwater pathway, chemicals that were detected in groundwater above
the MCL or notification level (NL) were carried forward into the SSCG derivation
process. Based on the SCM presented in Section 2 and the age of potential petroleum
releases at the Site, groundwater impacts from leaching from Site soils are expected to
decrease through time. This is discussed further in Section 8 and supported by the age
of the release and the plume stability analysis. As a result, the inclusion of ‘only
chemicals that have been detected above MCLs and NLs in groundwater is considered
appropriate for soil COC selection for the leaching to groundwater pathway.  As an
additional screening criterion for soil, if the chemical was detected in five or less
samples it was excluded from the SSCG derivation. Given the large number of soil
samples collected (over 10,000) this equates to less than or equal to 0.05% of soil
samples.

In the first step of COC selection, a list of detected chemicals in each medium was
identified. Tables 4-1 through 4-4 present the prevalence and range of concentrations of

all chemicals that were detected at least once in soil, soil vapor, indoor air, and
' groundwater, respectively, across the Site.

® while Slte-specific clean-up goals have been developed for non-Site-related COCs, the Regional Board
has previously made clear that Shell is not responsible for addressing contamination not related to
Shell’s former use of the Site. Regional Board's Response to Comments to Tentative CAQ, Response
Nos. 8.45, 8.51 (lanuary 27, 2011},
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To identify COCs for soil and soil vapor, the maximum concentration was compared to
one-tenth of its respective RBSL. If the maximum concentration was greater than one-
tenth of the RBSL it was selected as a COC for the Site. One-tenth of the RBSL (i.e.,
1107 for carcinogenic effects and 0.1 for noncancer effects) was used as a
conservative adjustment to screen chemicals for further analysis and to address potential
cumulative effects. In addition to the RBSL screen, background concentrations for
metals and carcinogenic PAHs (cPAHs as benzo(a)pyrene equivalenis’) were
considered.  For groundwater, chemicals present above their respective MCLs or
notification levels were identified as COCs, These same groundwater COCs were
evaluated for the soil leaching to groundwater pathway with the exceptlon of those
chemicals that were detected in five or less soil samples.

Tables 4-5 through 4-6 present the COCs that have been identified for soil and soil
vapor. Groundwater COCs are presented in Section 8.

4.2 Remedial Action Objectives

Medium-specific RAOs have been developed based on Site investigations completed to
date. Numerical SSCGs for the COCs, where applicable, have been developed to
achieve the medium-specific RAOs. It is anticipated that the medium-specific RAOs
and SSCGs along with the analysis of Applicable or Relevant and Appropriate
Requirements (ARARs) will be presented and used in the RAP to identify the final
response actions for each medium.

Various demarcations of acceptable risk have been established by regulatory agencies.
The 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
(1><10'4) 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 (The Role of the Baseline Risk Assessment in Superfind Remedy
Selection Deczszons, USEPA, 1991c¢) 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

9
Benzo{a)pyrene equivalents are calculated following methods recommended by Cal-EPA (Cal-EPA DTSC 2009¢). Additional
details regarding calculation of benzo{a)pyrene equlvalents are provided in Appendix A.
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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 1x107°. 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
risks are within the NCP risk range of 1x10°C 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. The point of departure risk level for ongsite
residents is the lower end of the NCP risk range (i.e., 1x10"®) and a noncancer
hazard index Jess than 1.

e Prevent fire/explosion risks in indoor air and/or enclosed spaces (e.g., utility

- vaults) due to the accumulation of methane generated froni 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 ecénomically
feasible, and where a significant reduction in current and future risk to
groundwater will result. '

¢ 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.

The RAOs are addressed for each specific medium in Sections 6 through 8.
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5.0 GUIDANCE DOCUMENTS AND POLICIES CONSIDERED -

Per the CAO, the following guidance documents and Policies were considered in
establishing SSCGs for the Site';

LARWQCB Interim Site Assessment and Cleanup Guidebeok (LARWQCB, 1996).

USEPA Regional Screening Levels (Formerly Preliminary Remediation Goals)
(USEPA, 2012b).

Use of Human Health Screening Levels (CHHSLS) in Evaluation of Contaminated
Properties (Cal-EPA DTSC, 2005a).

TPHCWG Series (ITPHCWG, 1997a,b, 1998a,b, 1999). -

Characterizing Risks Posed bj/ Petroleum Contaminated Sites: Implementation of
MADEP VPH/EPH Approach (MADEP, 2002).

Updated Petroleum Hydrocarbon Fraction Toxicity Values for the VPH/EPH/APH

Mothodology (MADEP, 2003).

Air-Phase Petroleum Hydrocarbons (APH) Final (MADEP, 2009).
Advisory-Active Soil Gas Investigations (Cal-EPA DTSC, 2012).

Guidance for the Evaluation and Mitigation of Subsurface Vapor Intrusion to Indoor
Air (Cal-EPA DTSC, 2011).

Risk Assessment Guidance for Superfund (RAGS) Parts A-F. -

USEPA User’s Guide for Evaluating Subsurface Vapor Intrusion into Buildings
(2004).

USPEA Supplemental Guidance for Developing Soil Screening Levels (2002b).

USEPA Supplemental Guidance for Comparing Background and Chemical

Concentrations in Soil for CERCLA Sites, (2002a).

YInformation contained in some documents may be in conflict (e.g., toxicity factors). Nevertheless, the
S5CGs presented in this report are consistent with the listed documents.
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¢ Cal-EPA Selecting Inorganic Constituents as Chemicals of Potential Concern at
Risk Assessments at Hazardous Wastes Sites and Permitted Facilities (Cal-EPA
DTSC, 1997). '

e Cal-EPA use of the Northern and Southern California Polynuclear Aromatic
Hydrocarbons (PAH) Studies in the Manufactured Gas Plant Site Cleanup Process
(Cal-EPA DTSC, 2009b). '

+ California’s Maximum Contaminant Levels (MCLs), Notification Levels (NLs), or
Archived Action Levels (AALs) for drinking water as established by the California
Department of Public Health.

e State Water Resources Control Board’s “Antidegradation Policy” (State Board
Resolution No. 68-16).

e The Regional Board’s Basin Plan.

* Policies and Procedures for Investigation and Cleanup and Abatement of Discharges
Under Water Code Section 13304 (State Board Resolution No. 92-49),

Additional publications and agency guidance documents considered in establishing
SSCGs for the Site include:

¢ Dichlorobenzenes ToxFAQ, Division of Toxicology and Environmental Medicine,
(Agency for Toxic Substances and Disease Registry [ATSDR], 2006).

» Heavy Metals in Soils, Glasgow, Blackie and Son, — As cited by Duverge, D., 2011,
Establishing Background Arsenic in Soil of the Urbanized San Francisco Bay
Region, Masters Thesis, San Francisco State University. (Alloway, 1990).

¢ Advisory on Methane Assessment and Common Remedies at School Sites, School
Property Evaluation and Cleanup Division, (Cal-EPA DTSC, 2005b).

o Arsenic Strategies: Determination of Arsenic Remediation, Development of Arsenic
Cleanup Goals for Proposed and Existing School Sites (March 21, 2007). (Cal-EPA
DTSC, 2007).

¢ Interim Guidance: Evaluating Human Health Risks from Total Petroleum
Hydrocarbons.  URL:  www.dtsc.ca.gov/AssessingRisk/upload/TPH-Guidance-
6_16_09.pdf (Cal-EPA DTSC 2009c¢).
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Human-Exposure-Based Screening Numbers Developed to Aid Estimation of
Cleanup Costs for Contaminated Soils, (Cal-EPA, Office of Environmental Health
Hazard Assessment [OEHHA]. 2005).

Air Toxics Hot Spots Program Risk Assessment Guidelines Technical Support
Document for Exposure Assessment and Stochastic Analysis. (Cal-EPA, OEHHA.
2012).

Harbor Community Monitoring Study (HCMS) Saturation Monitoring, Final
Report. (Desert Research Institute, 2009).

Emissions of 1,2-Dichloroethane from Holiday Decorations as a Source of Indoor
Air Contamination, (Doucette, W.J., A.J. Hall, and K.A. Gorder, 2010).

Polycyclic aromatic hydrocarbons (PAH'S) in the terrestrial environment—a review.
(Edwards, N.T., 1983).

Proposed Regulatory Framework for Evaluating the Methane Hazard due to Vapor
Intrusion, (Eklund, B., 2010).

A Methodology for using Background PAHs to Support Remediation Decisions,
(Environ, 2002).

Human Health Screening Evaluation Work Plan, Former Kast Property, Carson,
California. (Geosyntec, 2009). ‘

Data Evaluation and Decision Matrix, Former Kast Propetty, Carson, California.
April 6, 2010 (Geosyntec, 2010a).

Addendum to the HHSE Work Plan, Forfner Kast Property, Carson, California.
(Geosyntec, 2010b).

Volatile Organic Compounds in Indoor Air: A Review of Concentrations Measured
in North America Since 1990. (Hodgson and Levin, 2003).

A Critical Review of Naphthalene Sources and Exposures Relevant to Indoor and
Outdoor Air. (Jia, C. and S. Batterman, 2010).

Polycyclic aromatic hydrocarbons in the atmosphere-soil-plant system. The root
uptake role and consequences. (Kaliszova, R., Javorska, H., Tlustos, P., and Balik,
1., 2010).
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Bioconcentration of polycyclic aromatic hydrocarbons in vegetables grown in an
industrial area. (Kipopoulou, A, M., Manoli, E., and Samara, C., 1999).

Polycyclic aromatic hydrocarbons in water, sediment, soil, and plants of the Aojiang
River waterway in Wenzhou, China. (Li, J., Shang, X., Zhao, Z., Tanguay, R. L.,
Dong, Q., and Huang, C., 2010},

Guidelines for assessing and managing petroleum hydrocarbon contaminated sites
in New Zealand. (New Zealand Ministry for the Environment, 2011).

Comparison of Personal, Indoor, and Outdoor Exposures to Hazardous Air
Pollutants in Three Urban Communities. (Sexton, K., Adgate, J.L.., Ramachandran,
G., Pratt, G.C., Mongin, S.J., Stock, T.H., and Morandi, M.T., 2004).

Multiple Air Toxics Exposure Study in the South Coast Air Basin (MATES-III),
Final Report. (South Coast Air Quality Management District, 2008).

- Uptake of organic contaminants from soil into vegetables and fruits. (Trapp, S., and
Legind, C.N., 2011).

Guidance for Conducting Remedial Investigations and Feasibility Studies Under
CERCLA, ((LUSEPA, 1988).

The Role of the Baseline Risk Assessment in Superfund Remedy Selection
Decisions. (USEPA, 1991¢). .

Exposure Factors Handbook. Volumes I-1Il.  An Update to Exposure Factors
Handbook (USEPA, 1997).

Background Indoor Air Concentrations of Volatile Organic Compounds in North
American Residences (1990-2005); A Compilation of Statistics for Assessimg
Vapor Intrusion, (USEPA, 2011},

EPA’s Vapor Intrusion Database: Evaluation and Characterization of Aftenuation

Factors for Chlorinated Volatile Organic Compounds and Residential Buildings,
(USEPA, 2012¢).

References for these guidance documents and policies are included in Section 11,
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6.0 SOIL

The RAOs for soil are to prevent human exposures to concentrations of COCs in soil
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
derivation of individual chemical SSCGs, a lifetime incremental cancer risk of 1x107®
was used for residential land use and a lifetime incremental cancer risk of 1x10° was
used for construction and utility worker exposures consistent with the NCP risk
management ranges and common practice within the State of California. A target
hazard quotient (HQ) of 1 was used for noncarcinogens.

For 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.  Therefore, MCLs and NLs were used as the target groundwater
concentration. For TPH, risk-based values were used as no MCL. or NL. is available.

Betause background concentrations for some COCs detected in soil exceed risk-based
levels, the evaluation of background concentrations is a critical element in identifying
cleanup goals. The background concentration evaluations are detailed in Appendix A
‘and background values used in the SSCG selection process are presented in Table 6-1.

As of August 31, 2013, scil sampling has been conducted at 266 residential properties
and in the streets within the Site. Soil samples have been collected within the 0-10 foot
bgs range to assess potential exposures to shallow soils as defined in the CAQ and were
typically collected at a minimum of six locations per property in accessible areas at four
depths (0.5, 2, 5, and 10 feet bgs). Samples were collected at alternate depths if impacts
were observed or if refusal was met due to subsurface obstructions that prevented
collection of the deeper samples. The site investigations have detected soil impacts by
primarily petroleum-related constituents. Petroleum-related constituents detected in
over 50% of the samples include TPHd and TPHmo; the PAHs pyrene, phenanthrene,
chrysene, benzo(a)anthracene, fluoranthene, 2-methylnaphthalene, benzo(a)pyrene,
benzo{g,h,i)perylene, benzo(b)fluoranthene; and the VOCs naphthalene and benzene.
Of these, chrysene, benzo(a)anthracene, benzo(a)pyrene, benzo(gh,i)perylene, and
benzo(b){luoranthene are considered cPAHSs for purposes of evaluating benzo(a)pyrene
~ equivalents. In addition, metals have been detected in soils, with arsenic and lead
detected at concentrations above background.
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To evaluate potential human health exposures to these constituents in soil and the need
for interim actions, a screening level risk assessment (HHSRE) was conducted for each
property where soil sampling was completed and the results were included in the
Interim and Follow-up Residential Sampling reports. Potential exposures were initially
cvaluated for a depth interval of 0-2 feet bgs, the depth interval where there is a higher
potential for residential exposure during recreational activities, landscaping, and vard
maintenance. In addition, the full depth interval of 0-10 feet bgs was evaluated to
address the more unlikely scenario that contact with deep soils would occur during a
major renovation project (e.g., pool installation or underground utility work). Because
the Site is completely developed, this deep soil exposure scenario is considered unlikely
for residents. However, exposures to these deeper soils could occur during construction
or utility maintenance work at the Site.

As presented in Section 4, the Site-rélated COCs (those COCs associated with the
historic use of the Site as an oil storage facility) consist of the petroleum hydrocarbon

- derived constituents, and some metals. In addition, other chemicals have been detected

in Site soils that are unrelated to the Site’s use as an oil storage facility and are
considered non-Site-related COCs. In response to the Regional Board’s directive,
SSCGs are established for Site-related and non-Site-related COCs identified for the
Site.

The Site-related and non-Site-related COCs are presented below based on human health
exposures to soil and the COC selection process described in Section 4.1. Those COCs
also detected in groundwater above an MCL or NL and evaluated in the soil leaching to
groundwater analysis are noted with an asterisk. For TPH constituents, no MCL or NI
is available but given their prevalence in Site soils they are included in the evaluation of
leaching to groundwater and are also noted with an asterisk. Figures 6-1 through 6-3
summarize the soil results for the primary Site-related COCs for human exposure to Site
soils: cPAHs (as defined by benzo(a)pyrene equivalents), TPH-diesel, and TPH-motor
oil. :

Site-related Soil COCs

1,2,4-Trimethylbenzene Chrysene .
1,3,5-Trimethylbenzene Dibenz(a,hanthracene
1-MethyInaphthalene Ethylbenzene
2-Methylnaphthalene Indeno(1,2,3-c,d)pyrene
Arsenic * - | Lead

Benzene * Naphthalene *
Benzo(a)anthracenc _ Pyrene

Benzo(a)pyrene TPH as Diesel *
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Benzo(b)fluoranthene
Benzo(k)fluoranthene

TPH as Gasoline *
TPH as Mator Qil *

Non-Site-related Soil COCs

1,1,2,2-Tetrachloroethane
1,2,3-Trichloropropane *
1,2-Dichloropropane
1,4-Dichlorabenzene *
2,4-Dinitrotoluene
Antimony *
Bis(2-Ethylhexyl) Phthalate
Bromodichloromethane
Bromomethane

Cadmium

Chromium VI
Cobalt

Copper

Methylene Chloride
Tetrachloroethene *
Thallium *
Trichloroethene *
Vanadium

Vinyl Chloride *
Zinc

*  COCs also detected in groundwater above an MCL or NL and evaluated in the soil leaching to
groundwaler evaluation. TPH also noted due to being primary COC for Site. '

Once the COCs and potentially exposed populations are identified, the complete
exposure pathways by which individuals may contact chemicals must be determined. A
complete exposure pathway requires a source and mechanism of chemical release, a
point of potential human contact within the impacted medium, and an exposure route
(e.g., ingestion) at the contact point. These sourcé-pathway-receptor relationships
provide the basis for the quantitative exposure assessment.

The following table summarizes the exposure pathways that are relevant for potential
residential exposures, potential construction and utility maintenance worker exposures,
and groundwater at the Site.

Potentially Complete Exposure

Receptor Pathway

Sample Medium

Surface Soil

s Incidental Ingestion
- (0-2 feet bgs) &

o Dermal Contact

Onsite Resident *  Qutdoor Air Inhalation

(Child and Adult)

Shallow Subsurface
Soil
(>2-10 feet bgs)

¢ Infrequent Incidental Ingestion
s Infrequent Dermal Contact
* Qutdoor Air Inhalation
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Potentially Complete Exposure

Receptor Sample Medium Pathway
i , idental Ingesti
Onsite ) - Surface and Subsurface Soil * Inc era fgestion
Construction/Utility e Dermal Contact
\ (0-10 feet bgs) . .
Maintenance Worker ¢ Outdoor Air Inhalation
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6.1 Residential Receptor

- The SSCGs for the residential scenario are based on frequent and infrequent exposure
assumptions. Surface soils (e.g. 0-2 feet bgs) are considered for more frequent typical
residential exposures whereas subsurface soils (e.g. >2-10 feet bgs) are considered for
infrequent contact; the likelihood of a resident contacting soils at deeper depths is
extremely low given the developed nature of the Site and typical residential activities
where exposure to soil could occur (e.g., recreational activities, lawn care, landscaping).
In addition, it is unlikely that soils from a deeper excavation (such as during a major
renovation or utility repair work) would be placed at the surface due to the lack of area
to place excavated soils. It is assumed for the infrequent contact scenario that
institutional controls (e.g., a notification trigger added to the existing excavation
permitting process, a soil management plan) to prevent redistribution of deep soils at the
surface would be required. The potential for nuisance (e.g., odor) due to the presence of
TPH-impacted soils that may be infrequently contacted is addressed in the discussion of
soil vapor SSCGs in Section 7.

SSCGs were developed considering the exposure pathways identified above using the
same methodology and approach presented in the RWQCB and OEHHA-approved
HHSRE Work Plan and addenda. Development of SSCGs also considered background
conditions (both natural and non-site-related anthropogenic sources) for metals and
PAHs. The consideration of background concentrations is important in risk assessment
and remedial planning as it is infeasible to clean up to lower concentrations than
background.

As discussed in Section 2.2, evidence from the literature suggests that for the chemicals
related to crude oil, PAHs, and BTEX, which are primary COCs for the Site, uptake
from soil into plants and fruit does not play a significant role. A number of studies
suggest that air deposition is the major pathway for plant uptake of PAHs. For BTEX,
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either rapid degradation or volatilization to the atmosphere would occur, preventing
effective uptake by plant roots. Volatile contaminants in general have a low potential to
accumulate by root uptake from soil because they quickly escape to air. Consistent with
the literature, Cal-EPA OEHHA does not require evaluation of the soil to root uptake
pathway for organic compounds (Cal-EPA OEHHA, 2012). Based on this information,
this exposure scenario was not considered in the derivation of the SSCGs. Rather, the
pathways that have the most exposure potential, incidental soil ingestion and dermal
contact, were included in the SSCG calculation along with particulate and VOC
exposure in outdoor air.

Metals may be associated with petroleum hydrocarbons, but are also naturally occurring
in the environment. According to DTSC (Cal-EPA DTSC 2009¢), an evalyation of
background concentrations for naturally occurring materials such as metals is important
to evaluate whether the metals concentrations at the Site are consistent with naturally
occurring or ambient levels in the area, and whether they should be included in the risk
assessment. I concentrations of a metal are within background, the metal is not
considered a COC and is not evaluated further. For each metal, an Upper Tolerance
Limit (UTL) has been developed based on local background (Appendix A). These
values are used with upper-bound Site concentration estimates to determine if a metal is
above background and should be considered further. For arsenic, the DTSC
background concentration of 12 mg/kg for southem California sites (Cal-EPA DTSC,
2007) or a more detailed statistical evaluation will be used for this Site as presented in
Appendix A, For lead, a background comparison is not made but rather the California
Human Health Screening Level (CHHSL) of 80 mg/kg is used for surface soil for
residential land-use.

PAHs can also be naturally occurring or present at ambient levels not associated with
former site activities. A background data set and methodology has been developed to
evaluate the presence of PAHs in soil (Cal-EPA DTSC, 2009¢). Consistent with
agency-approved risk assessment practice in California, the DTSC-developed
background concentration of 0.9 mg/kg benzo(a)pyrene equivalents (Bap-eq) (see
Appendix A) will be used to evaluate cPAHSs results. Benzo(a)pyrene equivalents are
calculated following methods recommended by Cal-EPA (Use of the Northern and
Southern California Polynuclear Aromatic Hydrocarbon (PAH) Studies in the
Manufactured Gas Plant Site Cleanup Process. Cal-EPA DTSC, 2009b). Additional
details regarding calculation of benzo(a)pyrene equivalents are provided in
Appendix A.
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Table 6-1 presents the SSCGs for Site-related and non-Site-related COCs using the
target risk levels of 1x10° and a target hazard quotient of 1 for residential land use.
Appendix A presents the methodology that was used to derive the SSCGs.

Because of the developed nature of the Site and the reduced exposure potential to soil at
depth, SSCGs are calculated separately for surface soil (soils from 0-2 feet bgs) and
subsurface soil (>2-10 feet bgs). Residential reasonable maximum exposure (RME)
assumptions that are equivalent to frequent exposure (350 days per year) are used to
calculate SSCGs for surface soils (soils from 0-2 feet bgs) within the residential
property areas. This is consistent with the focus on exposure potential stated in USEPA
for conducting feasibility studies [USEPA, 1988]. “RAOs for protecting human
receptors should express both a contaminant level and an exposure route, rather than
contaminant levels alone, because protectiveness may be achieved by reducing
exposure (such as capping an area, limiting access, or providing an alternate water
supply) as well as by reducing contaminant levels.” The application of cleanup levels
to surface soils (0-2 feet bgs) based on frequent contact is considered protective and
would meet the RAO for the Site.

To address the unlikely infrequent exposure to subsurface soils (>2-10 feet bgs), SSCGs
have been developed assuming a lower frequency of exposures (see Appendix A) based
on an exposure frequency of 4 days per year assuming a resident may want to dig
deeper than 2 feet to plant a tree as part of gardening. The exposure frequency of 4 -
days per year is based on 1/10™ of the USEPA recommended event frequency of 40
events per year for an adult resident gardening outdoors on a more routine basis
(USEPA, 1997). Since the value of 40 days per year is based on routine gardening, an
adjustment to this value was made to account for infrequent contact to account for
instances where a resident may contact deeper soil (e.g., planting a tree).

In addition, it is unlikely that residents would contact soils from a deeper excavation
(such as during a major renovation or utility repair work) as these soils could not be
placed on site due to the developed nature of the neighborhood and lack of area to place
the excavated soils. The conceptual model for this assumption is consistent with
existing institutional controls (e.g., requirement for a permit for excavation) to prevent
redistribution of deep soils at the surface. A soil management plan will be prepared -
cither as a part of, or subsequent to, the RAP to provide the detailed approach to
preventing residential exposure to subsurface soils impacted by COCs.

The chemical-specific SSCGs will be used in the HHRA along with the exposure point
concentration for each property and depth interval being evaluated to estimate
~chemical-specific risks and noncancer hazards. The 95% Upper Confidence Limit
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(95UCL) of the arithmetic mean concentration is commonly used as the exposure point
concentration when sufficient data are available (Cal-EPA, 2005; Cal-EPA, 1996;
USEPA, 2002). The adequacy of the data as it relates to the use of the 95UCL will be
described in the HHRA. Cumulative estimates of cancer risk and noncancer hazard will
be calculated by summing the chemical-specific estimates presented in the HHRA. In
addition, for metals and cPAHS, a parcel-specific comparison to background will be
conducted as discussed in Appendix A. Note the SSCGs are independent of the site data
and are not based on average concentrations or the 95UCL (i.e. the site concentration data
is not used in the SSCG calculation). ‘

6.2 Construction Worker and Utility Maintenance Worker

The soil cleanup goals for the construction and utility maintenance worker scenario
apply to the soil data results from 0-10 feet bgs. This is considered an interval where
exposure is more likely should utility maintenance work be required at the Site.

~ Soil cleanup goals were developed considering the exposure pathways identified
previously using the same methodology and approach presented in the HHSE Work
Plan and HHSE Work Plan Addendum (Geosyntec, 2009, 2010b), modified to account
for the different exposure assumptions used for construction workers in risk assessment.
In addition, because utility workers may need to conduct subsurface utility repair or
maintenance, the potential exists for worker exposure within a trench and this exposure
scenario was also included.

Soil cleanup goals were developed considering background conditions (both natural and
non-site-related anthropogenic sources) for metals and PAHs as discussed for
residential cleanup goals. As mentioned earlier, consideration of background
concentrations is important in risk assessment and remedial planning as it is infeasible
to cleanup to lower concentrations than background.

Table 6-1 presents cleanup goals for the Site-related COCs using the target risk levels of
1x10” and a target hazard quotient of 1 for construction and utility maintenance worker
exposures. Appendix A presents the methodology that was used to derive the cleanup
goals.

While it is unlikely that utility repair will be conducted to depths of 10 feet bgs, this
depth interval was included to address that potential. A soil management plan will be
prepared either as a part of, or subsequent to, the RAP to provide the detailed approach
to preventing unacceptable construction and utility worker exposure to COCs.
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The chemical-specific SSCGs will be used in the HHRA with the 95UCL chemical
concentrations calculated for each property, as appropriate, for the depth interval being
evaluated to estimate chemical-specific risks and noncancer hazards. Data collected
from the streets will be evaluated separately in a similar manner. Cumulative estimates
of cancer risk and noncancer hazard will be calculated by summing the chemical-
specific estimates. In addition, for metals and cPAHs, a comparison to background will
be conducted as discussed in Appendix A. '

6.3 Soil Leaching to Groundwater

As discussed in Section 2.0, some COCs may have migrated through the vadose zone to
groundwater. However, as discussed in more detail in Section 8.0, 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 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 will
result from the remaining shallow soil contamination. Constituents of Concern
currently present in the vadose zone at the Site which are also present in Site
groundwater may theoretically represent a continuing source of potential groundwater
contamination.

In general, infiltration of rainwater and irrigation in open areas of the Site has the
potential to mobilize COCs present in the vadose zone and continue to transport those
COCs to groundwater. This transport is expected to occur at a declining rate through
time as the compounds degrade in the vadose zone and they are depleted through
leaching. To address this migration pathway cleanup goals for the leaching to
groundwater pathway were established for COCs present in both Site soils and
groundwater that are protective of groundwater quality, consistent with the Basin Plan
and the State’s anti-degradation policy. 1 '

For groundwater, chemicals present above their respective MCLs or NLs were
identified as COCs. These same groundwater COCs were evaluated for the soil

" As noted below in Section 8.4.2, because groundwater conditions at the time the Basin Plan was
adopted in 1994 likely did not meet the water quality objectives set forth in the Basin Plan, State Water
Board Resolution No. 68-16 may not be applicable. Asociacion de Gente Unida por el Agua v. Cent.
Valley Reg’l Water Quality Controf Bd., 210 CaI.App.ﬁlth 1255, 1270 (2012). Accordingly, the MCLs set
forth in the Basin Plan have been used to develop cleanup goals for soil and groundwater.
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leaching to groundwater pathway with the exception of chemicals that were detected in
five or less soil samples out of the over 10,000 samples collected for the Site. The
chemicals not evaluated are the non-Site-related COCs 1,1-dichloroethane, 1,1-
dichloroethene, and trans-1,2-dichloroethene.

For 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. MCLs or NLs were used as the target groundwater concentrations for the
COCs evaluated. For TPH constituents, no MCL or NL is available but, given their
prevalence in Site soils, they are included in the evaluation of leaching to groundwater.
The Site-related and non-Site-related COCs are presented below based on potential
leaching to groundwater.

Site-related Soil COCs for Leaching to Groundwater Evaluation

Arsenic TPH as Diesel
Benzene _ TPH as Gasoline
Naphthalene TPH as Motor Oil

Non-Site-related Soil COCs for Leaching to Groundwater Evaluation

1,2-Dichloroethane - | Thallium
cis-1,2-Dichloroethene Tert-Butyl Alcohol
'1,2,3-Trichloropropane Tetrachlorocthene
1,4-Dichlorobenzene Trichloroethene
Antimony Vinyl Chloride

6.3.1 Methodology

To estimate cleanup goals for protection of groundwater quality, the migration of COCs
“to groundwater was simulated as a two-step process: leaching from soil particles to soil
moisture, and mixing of the soil leachate with groundwater. The leaching step was
modeled by using the 1996 California Regional Water Quality Control Board “Interim
Site Assessment & Cleanup Guidebook” approach (the Water Board approach,
LARWQCB, 1996) for organic chemicals. For metals, the USEPA Regional Screening
Level methodology was used (USEPA, 2012b). The leachate-groundwater mixing step
was modeled by the Soil Attenuation Model (SAM) (Connor et al., 1997). To establish
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soil cleanup goals, a “backward” calculation was needed, i.e., leachate criteria were first
calculated based on regulatory groundwater quality standards and dilution attenuation
factors (DAF, obtained from the SAM). A soil concentration (the cleanup goal) which
would result in the target leachate criterion was then calculated.

When available, the California MCLs were used as the regulatory groundwater quality
* standards. - In the case where an MCL was not available for a given COC, the California
Department of Public Health NL was used. For TPH, the San Francisco Bay Regional
Water Quality Control Board Environmental Screening Level (ESL) based on
noncancer health-effects was used.

A simple box model approach, proposed in the SAM model (Connor ¢t al., 1997), was
used to estimate the mixing of dissolved COCs when soil leachate mixes with lateral
groundwater flow. Site-specific weather conditions were accounted for by using Site
arca precipitation data to quantify the infiltration rate. The mixing zone height was
calculated based on the thickness of the aquifer and the relative magnitudes of the
infiltration rate and lateral groundwater flow rate.  Using the regulatory groundwater
quality standard and the DAF, SSCGs for soil leaching to groundwater for specific
" COCs were obtained.

Waste Extraction Tests (WET) were conducted on site soil samples to quantify the site-
specific leachability of soil COCs. The WET extraction method uses a citric acid
buffered solution and is intended to simulate acid rain conditions; use of this extraction
method is considered conservative. When WET data were available, a sample-specific
soil/water partitioning coefficient (Kd) value was calculated (NJDEP, 2013). The
geometric mean of the sample-specific Kd values was used as the site-specific Kd.

When WET data were not available, Kd values were calculated from the site-specific
fraction organic carbon (foc) data and the chemical-specific organic carbon/water
partitioning coefficients (Kqc). Based on soil physical property data, the vadose zone
soil was classified as 100% sand. The average soil bulk density, total porosity, water-
filled porosity, and fraction organic content (f,) from the site soil physical property
measurements were used as model input; and organic carbon/water partitioning
coefficients (K,;) and Henry’s Law Constants (Ky) were obtained from the USEPA
Regional Screening Level (USEPA RSL) database.

6.3.2 Cleanup Goals for Soil Leaching to Groundwater

Using the methodology described above, cleanup goals for Site-related and non-Site-
related COCs found in the vadose zone were calculated for leaching to groundwater.
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Table 6-2 lists the SSCGs for soil leaching to groundwater. The details of the SAM
model calculation, site-specific Kd determinations, and the Water Board and USEPA
RSL approach are presented in Appendix A.
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7.0. SOIL VAPOR, INDOOR AIR, AND OUTDOOR AIR

The RAOs for soil vapor and indoor and outdoor air are to limit human exposures to
COCs: (1) to concentrations that are at or below background levels'?, or (2) to
concentrations such that total lifetime incremental carcinogenic risks are within the
NCP risk range and target hazard level (i.c., cancer risk of 1x10™ to I1x10™* and
noncancer hazard index less than 1). As described in this section, the SSCGs for soil
vapor have been calculated to meet the RAOs for indoor air for residents and outdoor
. air for construction and utility maintenance workers. The lower end of the NCP risk
range (i.e., 1x10°) and a noncancer hazard index less than 1 is used for the residential
exposure scenario and a target risk of 1x10™ and a noncancer hazard index less than 1 is
used for the construction .and utility maintenance worker exposure scenario.
Additionally, the soil vapor SSCGs also consider nuisance-based screening levels for
TPH that are presented in the San Francisco Bay Regional Water Quahty Control Board
Environmental Screening Level (ESL) document.

The RAOs for methane in soil vapor are (1) to 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, and
(2) eliminate methane in the subsurface to the extent technologically and economically
feasible,

Soil vapor cleanup goals for residential and construction worker scenarios are presented
in the following subsections.

7.1 Residential Receptor

This section addresses soil vapor SSCGs for VOCs and methane for the residential
scenario. For VOCs, the vapor intrusion exposure pathway is evaluated. This is the
most sensitive pathway for potential residential exposures to soil vapor; and therefore,
SSCGs for the vapor intrusion to indoor air pathway are also protective of potential
outdoor air exposures. Fire and explosion risks are considered for methane. The soil
vapor cleanup goals for the residential scenario are based on the sub-slab soil vapor
sample analytical results and a multiple-lines-of-evidence vapor intrusion pathway
analysis including indoor air data collected on Site (Appendix B). Site data are used to

Y ror vapor intrusion evaluations, background is defined as sources that are not due to subsurface
impacts {i.e., contributions due to outdoor air or indoor sources). More deta|ls on characterization of
background in indoor air are provided in Appendix B,
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develop a conservative upper-bound estimate for a site-specific vapor intrusion
attenuation factor which is used to calculate SSCGs for sub-slab soil vapor. These sub-
slab soil vapor SSCGs may be used in the RAP.

Data collected at the Site indicate significant natural attenuation of VOCs in the vadose
zone that mitigates the potential migration of vapors detected in soil vapor samples
collected at depth to reach the atmosphere. Based on the multiple-lines-of-evidence
evaluation, soil vapor samples collected at depth are not considered in the residential
receptor analysis. This approach is consistent with Cal-EPA DTSC vapor intrusion
guidance (Cal-EPA DTSC, 2011) which states “In general, the closer the sampled
medium is to the receptor, the more relevant the data are for estimating exposure and
greater its weight of evidence.”

7.1.1 Vapor Intrusion to Indoor Air

The sub-slab soil vapor and indoor air data were used to evaluate the vapor intrusion
pathway for potential exposure to residents at the Site. As of August 31, 2013, sub-slab
soil vapor and indoor/outdoor air sampling events have been conducted at 241
residential properties at the Site, and 147 of these properties have had two sub-slab soil
vapor and indoor/outdoor air sampling events. In order to address the temporal and
spatial variability of the vapor intrusion data, sampling has been conducted across the
Site and on multiple dates. As discussed below, spatial variability in the sub-slab soil
vapor and indoor air data is evident; however, the vapor intrusion pathway is evaluated
for each property (as reported in the Interim, Follow-up, and Final Interim Phase II
reports) to address questions concerning spatial variability. Additionally, indoor air
samples have been (or will be} collected two times, at least 3 months apart, at each
property to assess temporal variability. Furthermore, indoor air samples have been
collected at the Site on more than 220 sampling dates over a period of more than
3 years. As discussed in Appendix B, sub-slab soil vapor and indoor air samples have
been collected throughout this sampling period and these data provide a basis for
assessing temporal variability across the Site, supplementing the temporal variability
assessment for each property based on the two sampling events for each residence.

7.1.1.1 Sub-Slab Soil Vapor Data

As of August 31, 2013, sub-slab soil vapor samples have been collected at 265
properties. Sub-slab soil vapor samples were typically collected at three locations, and
multiple sampling events have been conducted at most properties. Through August 31,
2013, more than 2,000 sub-slab soil vapor samples have been collected and the results
compared to risk-based screening levels in the HHSREs. The sub-slab soil vapor results
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for the two primary Site-related sub-slab soil vapor COCs, benzene and naphthalene,
are summarized on Figures 7-1 and 7-2. Figures 7-3 and 7-4 show the sub-slab soil
vapor results for non-Site-related sub-slab soil vapor COCs, TCE and PCE. The sub-
slab soil vapor screening results for COCs that exceed the RBSLs are summarized
below.

Number # of 4 # Properties | # Properties
- Samples . With a With
cocC of Ab Properties Singl Multinl
Samples ove Sampled ngie uttipie
RBSL Exceedance | Exceedances
1,2,4-Trichlorobenzene 2074 1 265 1 0
1,2,4-Trimethylbenzene 2074 2 265 2 0
I,2-Dichloroethane 2074 1 265 \ 0
1,3,5-Trimethylbenzene 2074 1 265 1 0
1,3-Butadiene 2074 1 265 1 0
1,4-Dichlerobenzene 2074 1 2653 1 0
1,4-Dioxane 2074 11 265 11 0
2,2,4-Trimethylpentane 2074 1 265 1 0
Benzene 2074 79 265 45 15
Bromodichloromethane 2074 28 265 19 4
Carbon Tetrachloride 2074 6 265 6 0
Chloroform 2074 81 265 31 18
Dibromochloromethane 2074 6 265 4 1
Ethylbenzene 2074 7 265 5 I
Methylene Chloride 2074 3 265 1 1
Naphthalene 2074 62 265 41 10
Tetrachloroethene 2074 50 263 16 11
Trichloroethene 2074 3 265 1 1

Note that comparison to RBSLs is a preliminary evaluation of potential human health
risks associated with COCs detected at the property. These results are used to evaluate
if’ further action is warranted as data are being collected and processed and does not
necessarily indicate that remedial actions are needed.

As shown above and on Figures 7-1 through 7-4, exceedances of sub-slab soil vapor
screening levels from the HHSREs for banene, naphthalene, TCE, and PCE are
infrequent. When an exceedance at a property is identified, this is often a result of a
single soil vapor sample and is not representative of the bulk of the sub-slab data
collected at a property. Sub-slab soil vapor sampling has been conducted throughout
the Phase II investigation; consequently, potential variability in concentrations due to
seasonal or other effects has been evaluated. Because the majority of exceedances of
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sub-slab soil vapor screening levels at a specific property are not reproducible,
corrective action decisions based on the maximum concentration at that property likely
will lead to implementation of mitigation or remedial measures that do not result in a
quantifiable reduction of risk. Consequently, the complete data set for each property
should be reviewed during the corrective action decision-making process.

7.1.1.2 Background Concentrations in Indoor Air

Background indoor air concentrations for some COCs frequently exceed risk-based
levels, making an evaluation of background indoor air concentrations a critical element
in identifying cleanup goals. Details of the background indoor air evaluation as well as
the statistical evaluation of the vapor intrusion pathway at the Site are provided in
Appendix B,

A variety of background sources can contribute to concentrations of VOCs in indoor air,
including (1) outdoor air, (2) products used indoors, (3) residential building materials
(e.g., paint, carpet, vinyl flooring.), (4) materials brought into the home (e.g., dry
cleaned clothing), (5) emissions from municipal water, and (6) sources within attached
garages (including vehicles, lawnmowers, paints, etc.).

Outdoor vapors can migrate indoors through open doors and/or windows.
Concentrations of VOCs in indoor air are often associated with indoor product use,
occupant activities (€.g., hobbies, smoking), and building materials (Van Winkle and
Scheff, 2001). Trihalomethanes, such as chloroform and bromodichloromethane, are
disinfection byproducts in municipal water that may be emitted to indoor air. Vapors
from attached garages may be present in living spaces as a result of poor seals between
the garage and the house (CARB, 2005). Common sources of background vapors
include cigarette and cigar smoke, gasoline- or diesel-powered equipment, paints, glues,
solvents, cleaners, and natural gas leaks. Table 7-1 summarizes potential background
sources and the associated VOC concentrations detected in indoor air.

Consideration of household activities and indoor sources of VOCs is a critical element
in background evaluations because indoor air background levels commonly exceed
outdoor air concentrations (Van Winkle and Scheff, 2001; Hodgson and Levin, 2003;
Sexton et al., 2004; CARB, 2005). On average, indoor concentrations reported in
literature studies were one (Jia and Batterman, 2010) to five (CARB, 2005) orders of
magnitude higher than measured outdoor concentrations. This trend likely i§ due to the
various: indoor sources discussed above, and lower indoor ventilation compared to
outdoor dispersion (Sexton et al., 2004).  Studies have also shown that background
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levels in indoor air are building-specific due to household use and occupant acﬁvities
(Van Winkle and Scheff, 2001; CARB, 2005).

7.1.1.3 Indoor Air Results

The residential air sampling conducted at the Site included indoor, outdoor, and garage
air samples collected to evaluate indoor air quality and potential background
contributions due to outdoor air and materials present in the garages, which are
frequently attached to the living area of the residence. Chemical inventories conducted
prior to indoor air sampling are also in the assessment of the contrlbutlons of
background sources due to household product use.

As of August 31, 2013, more than 780 indoor air samples have been collected at the Site
and the results compared to risk-based screening levels in the HHSREs and background
concentrations. The indoor air results for benzene, naphthalene, and PCE" are
summarized on Figures 7-5 through 7-7. As shown in these figures, and discussed
below, indoor air concentrations detected at the Site are reflective of background levels.
These findings were discussed in the Interim, Follow-up, and Final Interim Phase 11
reports which have been reviewed by the Regional Board and OEHHA. Overall, the
regulatory agency reviews of the Interim, Follow-up, and Final Interim Phase II Site
Characterization reports have concurred that the VOCs detected in indoor air appear to
be due to background sources.

Appendix B includes a comparison of the measured Site indoor air concentrations to the
literature values summarized by USEPA (USEPA, 2011). A comparison of the two
data sets also is shown on Figure 7-8. Box and whisker plots are provided for the ten
compounds detected most frequently in indoor air samples (detection frequencies
greater than 95%). The boxes in this figure show the interquartile range (i.e., 25" to
75" percentile) and the bar in the middle of the box is the median value. The whiskers
of the plots show the 10" and 9™ percentile concentrations, and outlier results are
plotted to illustrate the range of detected concentrations. The colored symbols on this
plot show the ranges of median, 90th percentile, and maximum indoor air
concentrations reported in the USEPA report (USEPA, 2011). Open and closed
symbols show the lower and upper end of the ranges for these statistics, respectively.

» Afigure summarizing theindoor air results for TCE is not included, because TCE was infrequently
detected in indoor air.
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With the exception of 1,2-dichloroethane (1,2-DCA), the concentrations of constituents
in samples collected from the Site are within the background range reported by USEPA
(which included data collected between 1990 and 2005). Although 1,2-DCA was
outside of the background range reported in the USEPA study, more current studies
(Doucette et al., 2010 and Kurtz et al., 2010) conclude that this compound has been
detected in increasing frequency and higher concentrations since 2004,

The comparison of Site data with literature background values demonstrates that VOCs
detected in indoor air are reflective of background concentrations. As a result, the Site
mdoor air data cannot be used to calculate an empirical vapor intrusion attenuation
factor' that is not biased high due to the effect of background sources on indoor air
quality. Exclusion of data wheré background concentrations have a significant effect on
the indoor air concentrations is an approach that has been used by USEPA in evaluation
of empirical attenuation factors for sites across the United States (USEPA, 2012¢).

7.1.1.4 Statistical Analysis of Vapor Intrusion Data

To further investigate the relationship between indoor air and sub-slab soil vapor
concentrations, single and multiple linear regression analysis methods (as described in
Appendix B) were applied to the Site data. A multiple linear regression statistical
analysis (in which the potential effects of more than one factor is assessed) evaluated
the relationships between VOC concentrations measured in indoor air and VOC
concentrations from (1) indoor sources, (2) garage air, (3) outdoor air, and (4) sub-slab
soil vapor (i.e., vapor intrusion). The single regression analysis evaluated the
relationship between (1) the indoor air concentrations above outdoor levels and (2) sub-
slab soil vapor concentrations.

The multiple linear regression results showed that that the correlations for garage air to
indoor air and outdoor air to indoor air are statistically significant'>. This indicates that
the indoor air concentrations are related to the garage and outdoor air concentrations.
The analysis calculated statistically significant relationships between sub-slab soil vapor
and indoor air for chloroform and naphthalene. However, an inverse correlation was
calculated for naphthalene (i.e., the contribution to indoor air would be lower for cases

* The vapor intrusion attenuation factor is the ratio of indoor and sub-slab soil vapor concentrations for
constituents measured in both media assuming that the contributions from background sources are
|n5|gn|f|cant

* Note that the outdoor air to garage air coefﬂcxent estimate for 1,2-dichloroethane is not statistically
significant.
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with higher sub-slab soil vapor concentrations) which is not consistent with the vapor
infrusion conceptual model. Additionally, the variability in indoor air concentrations
was due to indoor sources and not concentrations in sub-slab soil vapor, outdoor air, or
garage air. Consequently, the multiple linear regression analysis indicated that sub-slab
soil vapor concentrations do not have a significant effect on indoor air quality. In other
words, homes with higher indoor air concentrations for a given COC are not any more
likely to have higher soil vapor concentrations than homes with low indoor air
concentrations. ‘

In summary, the results of this vapor intrusion pathway evaluation at the Site indicate:

e Indoor air and outdoor air concentrations of VOCs detected at the properties
evaluated are indistinguishable from background and within the typical ranges
of background concentrations reported in the literature.

» The multiple regression analysis results indicate that indoor air concentrations
are generally correlated with outdoor or garage air concentrations, are largely
influenced by indoor sources, and sub-slab soil vapor concentrations do not
have a significant effect on indoor air concentrations as compared to these
other sources.

Although the literature background comparison and the multiple linear regression
analysis indicate that the indoor concentrations are due to background sources, sub-slab
soil vapor SSCGs have been calculated for corrective action planning as directed by the
Regional Board. Based on the findings presented above, remediation to the SSCGs will
not result in a measureable reduction in indoor air risks. These soil vapor SSCGs have
not been developed to address indoor air risks, which are equivalent to background
risks, but may be used to identify properties where higher concentrations of COCs were
detected in sub-slab soil vapor for further evaluation.

To calculate SSCGs for sub-slab soil vapor, a single regression analysis was conducted
to evaluate the relationship between (1) indoor air concentrations above outdoor levels,
and (2) sub-slab soil vapor concentrations. Based on the single regression analysis, an
upper-bound vapor intrusion attenuation factor was identified. This attenuation factor
was based on evaluation of the vapor intrusion data set for cases where higher sub-slab
soil vapor concentrations (i.e., greater than 100 pg/m’) were observed at residential
properties. Although the effect of background sources was still apparent in this data set,
the data analysis indicates that the vapor intrusion attenuation factor observed at the Site
was less than 0.001. This conservative upper-bound vapor intrusion attenuation factor

SBO484\Revised SSCG Report Final 21-0¢t-2013.docx 56 10/21/2013



Geosyntec?

consultants

is used to calculate sub-slab soil vapor SSCGs to address the Regional Board’s
directive.

7.1.1.5 Sub-Slab Soil Vapor SSCGs

SSCGs for sub-slab soil vapor at the Site are presented in Table 7-2. These SSCGs are
based on levels that will not theoretically result in an incremental indoor air
concentration above risk-based levels. As discussed in Appendix B, indoor sources
have a significant effect on the measured indoor air concentrations, and the empirical
attenuation factor - will overestimate the potential for vapor intrusion at the Site.
Additionally, as indoor air data continue to be collected as part of each Phase II
property investigation, the data will be reviewed to assess whether indoor air
concentrations are representative of background conditions.

7.1.2 Vapor Migration to Outdoor Air

Appendix B summarizes the results of the outdoor air concentrations measured at the
Site. These data were compared to literature values for studies conducted in the region.
(SCAQMD, 2008; DRI, 2009). A comparison of the two data sets is shown on Figure
7-9. The box and whisker plot for each chemical shows the outdoor air concentration
distributions for eleven compounds reported in the regional studies. The boxes in this
figure show the interquartite range (i.e., 25" to 75" percentile) and the bar in the middle
of the box is the median value. The whiskers of the plots show the 10™ and 90™
percentile concentrations, and outlier results are plotted to illustrate the range of
detected concentrations. The colored symbols on this plot show the ranges of mean and
maximum outdoor.air concentrations reported in the regional studies (SCAQMD, 2008;
DRI, 2009). Open and closed symbols show the lower and upper end of the ranges for
these statistics, respectively.

The concentrations of these constituents detected in samples collected from the Site are
within the reported background ranges. The results of the comparison of Site data with
literature background values indicates that VOCs detected in outdoor air are reflective
of background concentrations.

A community outdoor air sampling program was also conducted to evaluate
concentrations of contaminants detected in outdoor air and to assess whether outdoor air
contaminant concentrations within the Site boundary are statistically similar to upwind
and downwind locations (Geosyntec, 2010b). Results were used to assess whether or
not volatile subsurface contamination is contributing to concentrations of contaminants
detected in outdoor air at the Site. Four outdoor air sampling events were conducted
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between July 31 and September 17, 2010. Outdoor air samples were collected at four
locations west of the Site boundary, four locations east of the Site boundary, and four
locations within the interior of the Site. Based on the data evaluation, all statistical tests
(ANOVA, t-test, and Mann-Whitney) show that air concentrations within the Site
boundary are not significantly different from concentrations from areas to the east
(generally downwind) and west (generally upwind) of the Site. Consequently, soil
vapor to outdoor air screenlng levels have not been developed for the soil vapor to
outdoor air pathway. :

7.2 Methane

Methane screening has been conducted in indoor structures on the Site and utility
vaults, storm drains, and sewer manholes at and surrounding the Site. The screening
assessments have not identified methane concentrations in enclosed spaces that indicate
a potential safety risk. Additionally, over 2000 sub-slab soil vapor samples have been
collected at 265 properties at the Site and analyzed for methane. Through August 31,
2013, niethane concentrations above the interim action levels of 0.1% and 0.5%
resulting from biodegradation of residual petroleum hydrocarbons have been identified
at one location at one propertym; however, no methane exceedances were found at this
property during the indoor air screening and sampling. Engineering controls have been
installed to mitigate potential risks due to methane detected at this location.

Proposed SSCGs for methane are the same as those presented in the Data Evaluation
and Decision Matrix (Geosyntec, 2010a). These SSCGs are consistent with DTSC
guidance for addressing methane detected at school sites (Cal-EPA DTSC, 2005b).
These methane SSCGs are apphcable fo concentrations measured in soil vapor, in
vaults, or above ground.

Methane Level Response
>10%LEL (> 5,000 ppmv) Evaluate engineering controls
Soil vapor pressure > 13.9 in H,0
>2% - 10%LEL (> 1,000 — 5,000 Perform follow-up sampling and evaluate
ppmv) engineering controls
| Soil vapor pressure > 2.8 in H,0

' Sub-slab soil vapor methane concentrations exceeding interim action levels have been identified as a
result of leaking natural gas utility lines, which were found at several of the residential properties, and a
leaking sewer line at one residential property
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7.3 Construction and Utility Maintenance Worker Receptor

The conceptual exposure scenario for the construction and utility maintenance worker -
receptor is the same as that considered for soils: exposure to volatiles during
excavation. The volatilization factor for scil vapor migration to a trench was calculated
-using the same relationships as those used for soil, with an additional factor to relate
soil and soil vapor source concentrations. Worker exposure due to the dermal and
ingestion pathways was not considered in the soil vapor source term (Appendix A). For
derivation of individual chemical SSCGs, a lifetime incremental cancer risk of 1x10°
was used for construction and utility worker exposures consistent with the NCP risk
range and common practice within the State of California. A target hazard quotient
(HQ) of 1 was used for noncarcinogens. Table 7-2 presents the SSCGs for VOCs in
soil vapor. Potential worker safety concerns associated with methane detected at the
site are addressed by occupational safety and health laws.

The chemical-specific soil vapor SSCGs will be used in the HHRA to estimate
chemical-specific risks and noncancer hazards. Data collected from the streets will be
evaluated separately in a similar manner. Cumulative estimates of cancer risk and
noncancer hazard will be calculated by summing the chemical-specific estimates.
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8.0 GROUNDWATER
8.1 Introduction

The proposed RAOs listed in Section 3.0 relevant to groundwater are:

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 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.

This section contains a summary of;

¢ Overall occurrence of groundwater at the Site, including information relevant
to establishing cleanup goals for the Site.

e Groundwater quality, including identification of COCs exceeding California
MCLs or other relevant action levels, COC migration from off-Site sources,
plume configuration, and plume stability analysis.

¢ Issues relevant to establishing Site-specific cleanup goals.

The proposed Site-specific cleanup goals for groundwater, based on technological and
economic feasibility and the Basin Plan, are presented in Section 9.0.

8.2 Groundwater Qccurrence

Groundwater beneath the Site has been extensively investigated (URS, 2010a and
2011), including quarterly monitoring reports which have been prepared and submitted
to the LARWQUB since initial well installation in 2009. The most recent monitoring
event, the 3" quarter 2013 event, was conducted in August 2013 (URS, 2013h). Key
findings of the previous investigations related to groundwater are highlighted below.

Shallow Zone Groundwater

¢ Uppermost (or first) groundwater occurs at variable depths of approximately
51-68 feet bgs, depending on well location and timing of sampling, within
sandy deposits of the Bellflower aquitard. This zone is referred to as the
“Shallow Zome.” A cross section (Figure 8-1) depicting the Bellflower
aquitard and underlying units is presented in URS (2011).
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There are currently 17 monitoring wells associated with the Site which are
used to monitor Shallow Zone groundwater on a quarterly basis (Figure 8-2).

Groundwater flow direction in the Shallow Zone is to the northeast (Figure
8-2) with a gradient of approximately 0.002 feet per foot, which has remained
generally consistent since monitoring began.

There is no documented use of groundwater within the Shallow Zone.

As of September 2013, LNAPL was present in two wells, MW-3 and MW-12.
These two wells are located 40 feet apart. Active recovery of LNAPL through
pumping currently occurs monthly in MW-3 and LNAPL recovery in MW-12
is scheduled to begin in October 2013.

Gage Aquifer

The Gage aquifer is interpreted to underlie the Site at a depth of approximately
80-90 feet bgs (Figure 8-1). The base of the unit is estimated to occur at a
depth of approximately 163-176 feet. The Gage aquifer is underlain by low
permeability materials which separate the Gage aquifer from the underlying
Lynwood aquifer.

Four monitoring wells were installed in the upper portion of the Gage aquifer,
and these are paired spatially with four monitoring wells completed in the
lower portion of the Gage (Figures 8-3 and 8-4). These well pairs are also
co-located near Shallow Zone wells.

In the shallow Gage wells, the recent groundwater flow direction is reported to
be east-northeast with a gradient of approximately 0.0018 feet per foot (3rd
Quarter 2013). The groundwater flow direction has varied from east-southeast
to northeast over the monitoring period.

In the deep Gage wells, the recent groundwater flow direction is repotted to be
east-northeast with an approximate gradient of 0.0019 feet per foot (3rd
Quarter 2013). The groundwater flow direction has varied from east-northeast
to east over the monitoring period.

The vertical gradient varies from slightly downward from the Shallow Zone to -
the Upper Gage to the Lower Gage, to slightly upward in the same zones.

There is no documented use of groundwater within the Gage aquifer near the
Site. The nearest production well to the Site (CWS Well 275 located 435 feet
west of the western Site boundary) produces water from the underlying
Lynwood and Silverado aquifers. The drinking water supplied to the Carousel
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community by the water provider is tested according to state standards and is
safe to drink (California Water Service Company, 2013).

8.3 Groundwater Quality”

Quarterly monitoring of both Shallow Zone and Gage wells has been conducted since
well installation. Wells are sampled quarterly for VOCs and TPH. Additionally, the
wells have been sampled for metals, SVOCs, and general mineral parameters, although
not 1on a quarterly basis. Table 4-4 summarizes the on-Site groundwater sampling
data'®,

Several compoundé have been detected above their respective MCL or NL.
Compounds detected in one or more sampling rounds in on-Site monitoring wells which
exceed their respective MCL or NL are summarized below.

1 Note that §ite versus Non-Site related COCs are identified herein. SSCGs for alf compounds regardless of their source are
provided In accordance with RwQCB directives.
" Data in Table 4-4 da not include off-Site monitoring well data.
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, ‘ detected
Chemical _ MCL (pg/L) NL (ng/L) concentra ﬁtion
: (ng/l)
YOCs 1,1-Dichloroethane 5 22
and | | Djchloroethene 6 : 33
Hydro- Co
carbons  l»2-3-Trichloropropane 0.005 27
1,2-Dichloroethane 0.5 6.1
Benzene ‘ 1 680
~ Cis-1,2-Dichloroethene 6 510
Naphthalene 17 82
tert-Butyl Alcohol , 12 250
(TBA)
Tetrachloroethene 5 260
trans-1,2~ ’ 10 120
Dichloroethene '
Trichloroethene 5 400
Vinyl Chloride 0.5 0.71
1,4-Dichlorobenzene 5 11
Metals  Antimony - ' 6 19.3
and  ppgenic 10 900
General i
Minerals 1 hallium 2 4.24]
' Iron 300 . 67,000
Manganese 50 2550
Chloride 500 mg/L 1400 mg/L
Nitrate (as N) 10000 14000
Total Dissolved Solids 1000 mg/L 3320 mg/L
Specific Conductance 1600 uS/cm - 4200 uS/em

* Unless noted

I : Estimated

Note: MCLs for {ron, manganese, chloride, Total Dissolved Solids, and Specific Conductance are
secondary MCLs. MCLs shown for chloride, Total Dissolved Solids, and Specific Conductance are the
“upper” secondary MCLs.

Of the compounds listed, only benzene, naphthalene, and arsenic are considered Site-
related COCs in groundwater. TPH is also considered a Site-related COC in
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groundwater. Although MCLs or NLs do not exist for TPH, concentrations in Site
groundwater exceed San Francisco Regional Water Quality Control Board Risk Based
Environmental Screening Levels (SFRWQCB ESLs). Additional discussion of non-Site
and Site-related COCs is presented in Sections 8.3.1 and 8.3.2.

8.3.1 Non Site-Related COCs

8.3.1.1 Tert-Butyl Alcohol (TBA)

TBA has been detected in groundwater beneath the Site. TBA is a fuel oxygenate
additive and is also a breakdown product of methyl-tert butyl ether (MTBE). TBA and
MTBE were both used as gasoline additives beginning in 1979. Although this
compound has been detected in Site groundwater, it is considered a non-Site-related
COC because its use post-dates the Site nse as a crude oil storage facility that ended in
the 1960s. The presence of TBA at the Site is likely related to other sources, including
offsite sources such as the adjacent former Turco site (discussed above) and the Fletcher
Oil site located 1,300 feet west of the Site. Leymaster (2009) indicated that the Fletcher
Oil site was used to refine and store petroleum products including crude oil, light
distillates such as gasoline, naphtha, and intermediate and heavier distillates such as
diesel and asphalt. The refinery was in operation from 1939 to 1992. TBA was
detected in groundwater at both the Turco and Fletcher Oil sites. Available information
indicates that TBA in groundwater was detected as high as 850 ug/L. at the Turco site |
(Leymaster, 2010) and 800 ng/L at the Fletcher Oil site (Leymaster, 2012).

TBA is widely detected in groundwater at the Site, both in Shallow Zone and Gage
wells. It has been detected in 11 of the 17 Shallow Zone wells including the upgradient
well MW-7. It has also been detected in 3 of the 4 shallow Gage wells and one of the
deep Gage wells. The highest recorded (i.e., historical) concentration (250 pg/L) is in
the shallow Gage well MW-G04S Jocated in the northwestern portion of the Site. Its
presence at the Site clearly demonstrates the migration of impacted groundwater onto
the Site from off-Site sources. Potential sources are described in Section 2.1.2.

8.3.1.2 Chlorinated Compounds

Chlorinated compounds which exceed their respective MCLs in one or more Site
monitoring wells include: 1,1-dichloroethane; 1,1-dichloroethene; cis-1,2-
dichloroethene; trans-1,2-dichloroethene; 1,2-dichloroethane; 1,4 dichlorcbenzene;
tetrachloroethene; trichloroethene; and vinyl chloride.  The presence of these
chlorinated compounds in Site groundwater is attributed to off-Site sources and further
demonstrates the migration of impacted groundwater onto the Site (as with TBA). Off-
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Site sources for these compounds are clearly indicated by the observed distribution of
TCE and PCE in shallow groundwater. Figures summarizing recent TCE and PCE
concentrations in shallow groundwater for the Site and for upgradient off-Site locations,
including the Turco Facility, OTC Facility (Monterey Pines), and Fletcher Oil site, are
presented in Appendix E (Figures E-4 and E-5). In addition, maximum historical TCE
and PCE detections are depicted in Appendix E (Figures E-6 and E-7). The following
are salient points regarding the observed TCE and PCE distribution in groundwater.

There are numerous upgradient monitoring wells located on the adjacent former
Turco Facility and OTC facility sites that contain significant concentrations of
TCE and PCE. TCE and PCE have recently been detected as high as 660 pg/L
and 480 ug/L in the Turco site monitoring wells screened in the Shallow Zone
(MW-13S/D nested location). In the past, prior to ongoing remedial efforts at
Turco, TCE and PCE were detected as high as 5,500 pg/L and 9,200 pg/L in
Turco monitoring wells (Leymaster, 2013). The off-Site Turco monitoring wells
containing these elevated TCE and PCE concentrations are located directly
adjacent to and upgradient of the Site (Figures E-6 and E-7). Based on the
northeasterly groundwater flow direction, groundwater in the vicinity of these
impacted off-Site wells has flowed and continues to flow onto the Site.

The highest concentrations of dissolved TCE and PCE on the Site are present in
shallow monitoring wells MW-01 and MW-03; these are both located on the
western boundary of the Site immediately downgradient of the former Turco and
OTC sites. In August 2013 TCE and PCE were detected at 380 pg/L. and 260
ng/L, respectively, in MW-1 and at 310 and 3.5 pg/L, respectively, in MW-05
(URS, 2013h).

MW-1 is located in the very southwest corner of the Site immediately
downgradient of the former clarifier and wash area at the OTC site (Figures E-4
and E-5). As discussed previously in Section 2.0, investigations conducted
during the clarifier removal indicated PCE and TCE impacts in undetlying soil
(PIC Environmental Services, 1995 and 1995a). PCE and TCE concentrations
as high as 1,840 ug/kg and 7.850 pg/kg, respectively, were detected in soil
samples collected during soil excavation operations in the former OTC
wash/clarifier area (PIC, 1995a). Although the PIC report notes the soil
concentration data, it is unclear whether groundwater samples were collected. -
Given the elevated soil impacts at OTC and the lack of deeper vadose zone
impacts at the Site (see below), it is likely that groundwater impacts occurred at
OTC and migrated downgradient to the Site, MW-05 is located in the
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northwestern portion of the Site immediately adjacent to the former Turco
facility site where high TCE and PCE concentrations have been detected in
shallow groundwater (Figures E-4 through E-7).

e Data do not support the Site as a source of the TCE and PCE found in
groundwater. No historical evidence for solvent use on-Site was found during
extensive research associated with Site investigations over the past several
vears. Analysis of more than 400 Site soil samples collected in the deeper
vadose zone (10 feet to groundwater) contained no detectable TCE or PCE,
while these constituents were detected in deeper vadose zone samples collected
at the adjacent OTC and Turco sites. TCE and PCE concentrations in Site
shallow groundwater are observed to rapidly attenuate across the Site from west
(near the off-Site Turco and OTC sources) to east (generally in the downgradient
direction of groundwater flow).

¢ The highest recorded detections of the chlorinated solvents 1,1-dichloroethane,
1,1-dichloroethene, and vinyl chloride in monitoring wells installed during this '
investigation has occurred in the upgradient and off-Site MW-7 monitoring well.
MW-7 is located in the former OTC facility area.

Based on the preponderance of data and information regarding sources of chlorinated
solvents, including information presented in Section 2.1.2, the presence of chlorinated
compounds in Site groundwater is attributed to off-Site sources.

1,2,3-trichloropropane (1,2,3-TCP) has been previously detected in two Shallow Zone
monitoring wells (Shallow Zone well MW-06 located in the northeast portion of the
Site and MW-7 located west and hydraulically upgradient of the Site) and shallow Gage
well MW-GO2S located in the west central portion of the Site. During the most recent
3 quarter 2013 monitoring event, 1,2,3-TCP was only detected in MW-06 at a
concentration of 8.7 ug/L. 1,2,3-TCP is an emerging chemical of concern with no
MCL, but a relatively low NL of 5 parts per trillion. . 1,2,3-TCP is commonly associated
with agricultural soil fumigation activities or industrial solvent use. The chemical is not
considered a Site-related COC, but has been detected at the adjacent upgradient Turco
site. :
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8.3.1.3 General Minerals

The general mineral quality of groundwater in nearly all Shallow Zone Site wells
exceeds State Secondary MCLs for total dissolved solids (TDS) and electrical
conductivity (Table 4-4)'°. Chloride also exceeds the Secondary MCL in the wells with
the highest TDS. Iron and manganese exceed the Secondary MCL in nearly all wells.
This is typical of shallow water in the general area.

The most-recently reported TDS concentrations in the Shallow Zone wells ranged from
745 mg/L to 9,700 mg/L (URS, 2013i). The TDS in the underlying Gage aquifer is
generally less than 1,000 mg/L and is of better quality than the Shallow Zone
groundwater. Elevated concentrations of TDS (and electrical conductivity) are common
in groundwater in much of the LA Basin (Water Replenishment District [WRD], 2008),
particularly in shallow groundwater and near the coast where aquifers have been
affected by seawater intrusion. WRD (2013) indicates that TDS concentrations in the
West Coast Basin have been elevated due to seawater intrusion, and the secondary MCL
of 1,000 mg/L has been exceeded in areas along the coast and in the Dominguez Gap
area. As an illustration of the high background of general mineral concentrations in the
area, the highest reported TDS, specific conductance, and chloride in a Site monitoring
well have been measured in the upgradient MW-7 well. TDS, specific conductance,
and chloride in MW-7 were measured at 9,700 mg/L, 10,000 pmhos/cm, and 4,700
mg/l, respectively, during the 2™ quarter 2013 monitoring event (URS, 2013i). The
very high TDS in MW-7 may be also related to historic oil brine disposal on the former
OTC site (PIC, 1995b).

Iron and manganese are also elevated in the upgradient well MW-7; these were detected
at 15.4 mg/L and 3.3 mg/L, respectively, during the 2™ quarter 2013 event (URS,
20131). The elevated detection of manganese is higher than any detections in on-Site
monitoring wells. The dissolved iron and manganese in groundwater is likely derived
primarily from native Site soils (i.e., soils contain a large amount of iron and
manganese). WRD (2013) indicates that iron and manganese in groundwater are
naturally occurring ‘and that their concentrations in WRD West Coast Basin monitoring
wells often exceed their respective secondary MCLs.

*® Electrical Conductivity or EC is a generally related and proportional to Total Dissolved Solid
concentrations.
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The elevated TDS, specific conductance, chloride, iron, and manganese concentrations
at the Site are considered to be regional in nature or from natural or upgradient sources.
and are not attributed to previous Site activities prior to the late 1960s.

Nitrate exceeds the MCT. in one Shallow Zone Site well (MW-01). Detected nitrate (as
nitrogen) concentrations have ranged between 12 mg/L. and 14 mg/L in the well. The
source of the nitrate is not known, but is not expected to be related to previous Site
activities prior to the late 1960s, Furthermore, the extremely limited distribution of
impact in the Site groundwater indicates that nitrate is unlikely to be related to Site
activities.

8.3.1.4 Metals

Antimony and thallium exceed the MCL in several Site wells (Table 4-4). In the most
recent monitoring event that sampled and analyzed for these metals (4th quarter 2012),
antimony slightly exceeded the MCL in only one shallow monitoring well, and thallium
slightly exceeded the MCL in three shallow monitoring wells and three Gage wells
(URS, 2013c). Thallium concentrations were reported above the MCL in only the 4
quarter 2012 event and were reported as estimates because of the low levels detected
(i.e., 3-4 pg/L).

These metals can be present in trace concentrations in crude oil, but also occur naturally
in the environment. Given the very limited distribution of impact in Site groundwater,
they are unlikely to be related to crude oil impacts and are not considered Site-related
COCs. |

8.3.2 Site-Related COCs

Site-related COCs in groundwater exceeding State MCLs or NLs are benzene,
naphthalene, and arsenic. TPH also exceeds ESLs. These compounds are discussed
below. '

8.3.2.1 Benzene

As discussed in Section 2,1.2, benzene is widespread béneath the Site and in upgradient
areas. Benzene in Site groundwater is attributed to one or more of the following
potential sources: '

» Leaching of benzene from hydroca.rbon-impacted Site soils,
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e Leaching of benzene from LNAPL locally present at or near the water table
beneath the Site, and

e Migration onto the Site from upgradient sources, including Turco.

The distribution of benzene in Site groundwater is depicted on Figures 8-2, 8-3, and
8-4; these figures are based on data in the 3™ quarter 2013 groundwater monitoring
report (URS, 2013h). As shown on Figure 8-2, benzene is present beneath much of the
Site in the Shallow Zone. The highest concentrations of benzene detected in the
Shallow Zone during the 3™ quarter 2013 were in wells MW-13 and MW-06 (440 pg/L
and 150 pg/L, respectively). Both monitoring wells are located in the northeast portion
of of the Site. Off-Site to the northeast (downgradient), benzene was detected in one
downgradient well, MW-10, at a concentration of 3.6 pg/L. (URS, 2013h).

Concentrations of benzene attenuate markedly in the underlying Gage aquifer. Figure
8-3 shows recent data for the shallow Gage (URS, 2013h). Benzene concentrations in
wells MW-GO1S, -G02S, -G03S, and -G04S arc ND, 0.19 pg/l, 0.31 pg/L, and
130 ug/L, respectively. The benzene concentration of 130 pg/L in MW-GO04S is
anomalous because that concentration is signiﬁcantly higher than the overlying Shallow
Zone concentration of 4.9 ug/L in MW-17. Furthermore, the elevated benzene
concentration in this shallow Gage well MW-G04S is also associated with the highest
TBA concentrations at the Site: 210 pg/L in the 3™ quarter 2013 and up to 250 pg/L
historically. As described previously, TBA was introduced as a gasoline additive in
1979 and is associated with relatively recent gasoline impacts. Thus, TBA in
MW-G04S is unrelated to Site activities prior to the late 1960s. The association of the
anomalous elevated benzene concentration in MW-G04S with the elevated TBA
concentration in the same well indicates that benzene impacts in this well are
attributable to refined gasoline from an off-Site source and not to former Site
operations. Elevated benzene concentrations have been detected in off-site Turco
monitoring wells MW-8 and MW 13D, which are directly upgradient of MW-G04S
(Figure E-3). Benzene concentrations in Turco monitoring wells MW-8 and MW-13D
were recently detected at 210 pg/L and 130 ug/L, respectively. Historically, benzene
has been detected as high as 4,600 pg/L in Turco MW-8 and 190 pg/L in Turco
MW-13D (Leymaster, 2013).

Benzene was not detected in samples collected in the deeper portion of the Gage aquifer
during the most recent monitoring event (Figure 8-4).

As shown on Figures 8-2 through 8-4, the lateral and vertical distributions of benzene at
the Site are generally well defined. Benzene concentrations in downgradient, off-Site
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wells (MW-09, MW-10, and MW-11) ranged from ND to 3.6 pg/L in the 3™ quarter
2013 and are significantly lower than in on-Site wells. The Gage aquifer wells define
the vertical benzene distribution, with the exception of the anomalously high benzene
detection in shallow Gage well MW-G04S which, as discussed above, is attributed to an
off-Site source.

To characterize the stability of the benzene groundwater plume at the Site, two public-
domain sofiware packages, Monitoring and Remediation Optimization System
(MAROS) and Bioscreen, were used to analyze the temporal trends of the plume
(AFCEE, 2004 and USEPA, 1996). Details of these analyses are presented in
Appendix C, '

The results of the MAROS analysis are summarized as follows.

e Based on statistical analysis of the data collected to date from the 23 on-Site
and off-Site wells with dissolved phase data (MW-07 was not included
because it is an upgradient off-Site well), benzene concentrations in most
wells are non-detect or have either No Trend, or Stable or Decreasing trends.

* Overall the MAROS trend analysis indicates that the dissolved benzene plume
located beneath the Site is Potentially Decreasing and that benzene
concentrations in the “tail arca™ or downgradient (off-Site) areas are
Decreasing,

e The moment analysis shows that the total dissolved mass of the benzene
plume displays a Probably Decreasing trend. Four wells display statistically
increasing trends.  Overall, the MAROS analysis shows the plume is
Potentially Decreasing in size.

Given these overall trends provided by the MAROS analysis, it is likely that the
- benzene in Site groundwater is being attenuated through natural biodegradation
processes and is a stable or decreasing plume. This conclusion is supported by the
current observed . distribution of benzene in the plume, which shows significant
attenuation (to non-detect or near non-detect concentrations) at the downgradient plume
edge near the property boundary). The conclusion is also supported by the significant
age of the plume source (more than ~45years).

Additional modeling was performed using the Bioscreen model (USEPA, 1996) to
further evaluate plume stability and to estimate the migration and biodegradation of the
benzene groundwater plume. Bioscreen simulates key fate and transport processes of
hydrocarbons such as advection, dispersion, sorption, and biodegradation. A
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description of the model, information on selection of parameters, and simulation results
are presented in Appendix C.

Two source-zone scenarios were modeled with the Bioscreen model: (1) a source zone
(LNAPL) without reduction, and (2) a source zone assuming 80% reduction (i.e., source
removal). Simulation results show that without source zone reduction, the benzene
concentration at the source zone will decrease to below the MCL (1 pg/L) in over 300
years, but also that no noticeable down-gradient migration of the benzene plume is
predicted. The second simulation (assuming 80% benzene source zone mass removal)
predicts that the benzene concentrations in groundwater will be degraded to below the
MCL in approximately 70 years, also with no discernible down-gradient migration of
the benzene plume.

8.3.2.2 Naphthalene

Naphthalene- is detected in groundwater from the majority of Site wells. However,
concentrations that exceed the NL of 17 pg/L have been detected in only two wells.
Naphthalene has been detected at a maximum concentration of 82 pg/l. in well MW-13,
located in the northern portion of the Site (detected at 60 pg/L in the 3™ Quarter 2013).
MW-13 is the monitoring well with the highest detected concentration of benzene at the
Site. Naphthalene is also present above the NL (detected at 30 ug/L during the 3™
Quarter 2013) in well MW-14, located in the southern portion of the Site.
Concentrations of naphthalene exceeding the NL are limited to these two areas and the
extent is relatively well delineated.

8.32.3 TPH

TPH has been detected in Site monitoring wells at concentrations exceeding
SFRWQCB groundwater ESLs. TPH-gasoline, TPH-diesel, and TPH-motor oil in Site
groundwater have historically been detected as high as 3,200 pg/L, 3,000 pg/L, and
1,700 pg/L, respectively. In the most recent groundwater monitoring event (3™ quarter
2013), TPH-gasoline concentrations above the ESL of 410 ng/L were detected in three
Site monitoring wells: MW-02, MW-06 and MW-13 (URS, 2013h). The highest TPH-
gasoline concentration, 1,400 pg/L, was detected in MW-13 located in the northern
portion of the Site. In the same monitoring event TPH-diesel concentrations above the
ESL (200 ng/L) were detected in three wells: MW-06, MW-08, and MW-13 (URS,
2013h). The highest TPH-diesel concentration, 2,400 pg/l,, was also detected in
MW-13. The TPH-diesel ESL was also exceeded in the off-site upgradient monitoring
well MW-07.  The TPH-motor oil ESL was not exceeded in samples collected during
the 3" quarter 2013 monitoring event.
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8.3.2.4 Arsenic

Arsenic has been detected in most of the Site monitoring wells. During the most recent
groundwater monitoring event in which arsenic was sampled (2™ quarter 2013), arsenic
concentrations exceeding the MCL of 10 pg/L were detected in several wells MW-4, 5,
6, 7, 8, 10 11, 13, 14, 15, 16, 17, G-04S, and G-03D (URS, 2013i). Dissolved arsenic
was relatively elevated (above 100 pg/L) in three Shallow Zone wells located in the
west central portion of the Site (MW-05, MW-08, and MW-15) and in one
downgradient well (MW-10). The highest historical arsenic concentration, 900 pg/L,
was reported in a sample collected from MW-08. Arsenic was not detected in the three
off-Site Shallow Zone downgradient wells.

Dissolved arsenic concentrations in the deeper Gage wells are significantly lower and
are only slightly above the MCL of 10 pg/L. The highest reported arsenic concentration
in the Gage aquifer was 17.1 pg/L. in MW-G04S.

Although arsenic is identified as a COC (Section 2.2), it is likely that a portion, if not
all, of the arsenic present in groundwater is derived from native Site soils. Arsenic is a
natural trace element that occurs in soils. Under reducing conditions, iron oxides that

* can bind with natural arsenic tend to dissolve. Arsenic can then be freed and will be in

a more soluble and, thus, mobile phase. The relatively high dissolved iron and
manganese concentrations in many of the Site wells may be indicative of reducing
conditions beneath the Site; the relatively low field oxidation reduction potential (ORP)
measurements in the field during sampling also indicate reducing conditions. These
reducing conditions in the Site subsurface may be natural, but may also be enhanced by
the presence of petroleum hydrocarbon compounds that consume oxygen during aerobic
biodegradation. Welch et al. (2000) indicates that arsenic in the iron oxides of natural
aquifer materials may be an important source of dissolved arsenic at sites contaminated
with VOCs. |

Because arsenic is naturally soluble, dissolved arsenic is a commeon contaminant in

" southern California groundwater. Out of all wells sampled by WRD in the West and

Central Groundwater Basins in the Los Angeles arca, arsenic exceeds its MCL more
than any other constituent (WRD, 2008). WRD (2008) reports that arsenic
concentrations as high as 205 pg/lL were . detected in the wells they monitor.
Groundwater immediately upgradient of the Site has elevated arsenic. In the 2" quarter
2013 event, arsenic was detected above the MCL at a concentration of 38.8 ug/L in the
upgradient well MW-7.
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In summary, it is known that arsenic is a regional contaminant in southern California. It
is likely that at least a portion, if not all, of the dissolved arsenic beneath the Site is
derived from natural sediments beneath the Site. Petroleum hydrocarbon impacts at the
Site may enhance the solubility of arsenic by lowering oxygen levels in the subsurface,
thus increasing the mobility of arsenic in soils beneath the Site. Based on monitoring
well data, relatively elevated arsenic concentrations are localized in the central western
portion of the Site and are attenuated significantly in the downgradient direction.

8.4 Proposed Cleanup Goals for Groundwater

8.4.1 Site Conditions Relevant to Establishing Cleanup Goals

As described in Section 8.2, groundwater beneath the Site is impacted with various
chemicals including petroleum hydrocarbons, chlorinated hydrocarbons, metals, and
general minerals. Of these, COCs which exceed an MCL or NL in groundwater are
benzene, naphthalene, arsenic, trace metals (antimony and thallium), various
chlorinated compounds and 1,2,3-TCP, and general minerals. TPH exceeds ESLs.
Key factors in establishing cleanup goals for these compounds are discussed below for
these COCs. Selection of the appropriate SSCGs for Site groundwater is addressed in
Section 9. '

8.4.1.1 Benzene

e Benzene is the most significant of the COCs in groundwater because it is
widespread in the Shallow Zone as well as in soil and soil vapor.

s The distribution of benzene in groundwater is generally well defined, both
laterally and vertically. The downgradient limit of the benzene plume is at or
near the northeastern property boundary. Benzene concentrations are low to
non-detect in the Gage aquifer with the exception of one well that is likely being

affected by an off-Site source given the co-located elevated concentrations of
TBA.

s The benzene groundwater plume at the Site appears to be stable or decreasing in
volume and size as shown by statistical analysis and modeling. Statistical
analysis indicates that the plume concentrations are decreasing and model
simulations predict a reduction of benzene concentrations to MCLs in 70 to over
300 years depending on the level of source removal. The obsetved current
distribution of dissolved benzene in Site monitoring wells demonstrates
attenuation of benzene to MCLs or near MCLs at the downgradient end of the
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plume on the northeastern Site boundary. The presence of relatively low levels
of dissolved oxygen in groundwater samples suggests the benzene plume (and
other TPH compounds) in groundwater is degrading through microbial activity.

e It is expected that the benzene sources have declined over time and will continue
to do so in the future. Based on the SCM and the age of potential petroleum
releases at the Site, groundwater impacts from leaching from Site soils are
expected to decrease through time. Crude oil present in the vadose zone above
the groundwater table and in a limited arca at or below the water table has been
subject to biological degradation and leaching over a period of more than 45-
years. It is expected that benzene concentrations in soils will be further reduced
over time by degradation and/or continued, but reduced leaching, as the sources
diminish. The diminishing concentrations of benzene in the vadose zone are
expected to result in continued declining benzene levels in groundwater in the
future.

* The technological and economic feasibility of groundwater remediation of
benzene is largely dependent on the ability to remove potential sources in the
vadose zoné, in LNAPL, in the higher concentration areas of the plume, and in
upgradient areas (see above discussion of upgradient sources). This is discussed
in detail in Section 9).

8.4.1.2 Naphthalene

* Naphthalene is not expected to be naturally occurring in shallow groundwater
beneath the Site and exceeds the NL in two wells on-Site, both of which are
already impacted by benzene.

8.4.1.3 TPH

e TPH is not expected to be naturally occurring in shallow groundwater beneath
the Site and, based on recent quarterly monitoring results (URS, 2013h), exceeds
TPH-gasoline ESLs in three on-site monitoring wells and TPH-diesel ESLs in
three on-site monitoring wells. These locations are also impacted by benzene.

¢ The technological and economic feasibility of groundwater remediation of TPH
is largely dependent on the ability to remove potential sources in the vadose
zone, LNAPL in groundwater, and in upgradient areas (see Section 9).
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8.4.14 Arsenic

e The source of arsenic is likely naturally occurring, although the concentrations
may be locally enhanced due to the presence of reducing conditions related to
the degradation of petroleum hydrocarbon compounds). Once petroleum
hydrocarbons are depleted, elevated arsenic would be expected to return to
background concentrations.

s Arsenic is recognized as a regional issue in southern California groundwater.

Arsenic has been reported by WRD as the constituent that exceeds its MCL

- more than any other constituent in the West and Central Groundwater Basins
(WRD, 2008).

8.4.1.5 Trace Metals

s Dissolved antimony and thallium have been detected at low concentrations
above their respective MCLs in groundwater from several Site wells. These
metals are present in natural soils and in trace concentrations in crude oil. They
are present at very low concentration and have limited distribution in Site
groundwater.

8.4.1.6 TCE, PCE and other Chlorinated Compounds

e Based on the lack of detections of TCE and PCE in vadose zone soils below 10
feet and their presence at significant concentrations in groundwater in
upgradient areas, the source of these compounds in Site groundwater is
considered to be off-Site.

e The technological and economic feasibility of groundwater remediation of all
chlorinated compounds will be dependent on the ability to remediate upgradient
sources. Cleanup of chlorinated solvents to MCLs at the Site will not be
technologically feasible without cleanup of off-Site sources. A groundwater
remedy that reduces the concentrations of these compounds in groundwater
without source reduction will have limited success (see Section 9).

8.4.1.7 General Minerals

e General minerals or parameters exceeding secondary MCLs include TDS,
electrical conductivity, chloride, iron, and manganese. These compounds are
observed to be highly elevated in the one upgradient monitoring well (MW-7)
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and elevated concentrations of these dissolved compounds are common in LA
Basin groundwater, particularly near the coast. However, in general, the sources
of these general mineral compounds are not thought to be related to previous
Site activities prior to the late 1960s.

* Nitrate exceeds the primary MCL in one well. The source of the nitrate is not
known, but is not expected to be related to previous Site activities prior to the
late 1960s.

8.4.1.8 Other Factors

o Although groundwater beneath the Site is designated for municipal use,
groundwater in both the Shallow Zone and the Gage aquifer in the Site vicinity
is not currently used for drinking or other purposes. Because groundwater
extractions from the area are strictly controlled (the West Coast Basin is
adjudicated), there is no foreseeable future use of water from the Shallow Zone
and Gage aquifer in the area,

8.4.2 Regulatory Standards Relevant to Establishing Cleanup Goals

CAO # R4-2011-0046 (LARWQCB, 2011) included a discussion of the Basin Plan and
State Water Board Resolution Nos 68-16 and 92-49. As stated in the CAQ:

“Groundwater cleanup goals shall at a minimum achieve applicable
Basin Plan water quality objectives, including California’s MCLs or
Action Levels for drinking water as established by the California
Department of Public Health, and the State Water Resources Control
Board’s (SWRCB) ‘Antidegradation Policy’ (SWRCB Resolution No
68-16), at a point of compliance approved by the LARWQCB, and
comply with other applicable implementation programs in the Basin
Plan.” '

“The SWRCB’s ‘Antidegradation Policy™ requires attainment of
background levels of water quality, or the highest level of water quality
that is reasonable in the event that background levels cannot be restored.
Cleanup levels other than background must be consistent with the
maximum benefit to the people of the State, and not unreasonably affect
present and anticipated beneficial uses of the water, and not result in
exceedance of water quality objectives in the LARWQCB’s Basin Plan.”
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It is not clear that State Water Board Resolution No. 68-16 is triggered here. Resolution
No. 68-16 was implemented to regulate “the granting of permits and licenses for
unappropriated waters and the disposal of wastes into the waters of the State™ where
groundwater conditions are better than water quality levels. In such cases, new
discharges may only be permitted where certain findings are made. The establishment
of SSCGs for the Site does not include a request for approval for disposal of wastes into
the groundwater beneath the Site; to the contrary the proposed SSCGs, the future
submission of the RAP and the other steps Shell is taking to comply with the CAO are
all aimed at addressing the effects of existing Site-related CQCs.

Also, Resolution No. .68-16 was implemented to maintain water quality conditions
where such conditions are better than water quality levels established. in a policy, such
as the Basin Plan, at the time of its adoption. Given the historical nature of the Site
conditions, it appears unlikely that water quality at the Site (with respect to the COCs in
groundwater) was better than the standards set forth in the Basin Plan when it was
adopted in 1994. “When undertaking an antidegradation analysis, the Regional Board
must compare the baseline water quality ... to the water quality objectives. If the
baseline water quality is equal to or less than the objectives, the objectives set forth the
water quality that must be maintained or achieved. In that case the antidegradation
policy is not triggered.” dsociacion de Gente Unida por el Agua v. Cent. Valley Reg'l
Water Quality Control Bd., 210 Cal. App.4"™ 1255, 1270 (2012).

In its comments to the original SSCG Report, the Regional Board provided the
following discussion concerning State Water Board Resolution No. 92-49:

“The SWRCB’s ‘Resolution No. 92-49’ requires the Regional Board to assure
that waste is cleaned up to background conditions, or if that is not reasonable, to
an alternative level that is the most stringent level that is economically and
technologically feasible. Resolution 92-49 does not require, however, that the
requisite level of water quality be met at the time of site closure. Even if the
requisite level of water quality has not yet been attained, a site may be closed if
the level will be attained within a reasonable period.”

We generally agree with this summary but note that Resolution No. 92-49 does not
mandate cleanup of soil, soil vapor, or indoor air to background levels for each of those
media. Instead, Resolution No. 92-49 requires that waste is cleaned up and abated:

“in a manner that promotes attainment of either background water quality, or the
* best water quality which is reasonable if background levels of water quality
cannot be restored, considering all demands being made and to be made on those
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waters and the total values involved, beneficial and detrimental, economic,
social, tangible and intangible.”

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.

8.4.3 Pfoposed Site-specific Cleanup Goals for Groundwater

To reiterate, the proposed RAOs listed in Section 3.0 relevant to groundwater are:

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 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.

There are several possible SSCGs that could be applied to the Site to meet the RAOs for
groundwater, as described in general below. Table 8-1 summarizes possible SSCGs for
the COCs in groundwater at the Site. Section 9.0 addresses selection of the most
appropriate SSCG for the Site, based on the RWQCB directive to “propose SSCGs for
groundwaler to achieve, at a minimum, applicable Basin Plan water quality objectives
within a reasonable time frame and that take into account continuing migration of waste

into groundwater” as well as levels that are “economically and technologically
feasible.” o

8.4.3.1 LNAPL

The SSCG for LNAPL is to 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. The technological and economic feasibility of implementing
this SSCG is discussed in Section 9.0,

8.432 Background Water Quality

One possible SSCG for the Site is background water quality. Background would
generally be considered non-detect for most organic compounds (TPH and chlorinated
compounds). Background for metals is much more difficult to assess considering that
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Shallow Zone groundwater data for metals from non-impacted sites in the Site vicinity
are very limited, metals occur naturally in soils), and naturally elevated concentrations
can occur in groundwater due to localized geochemical conditions. For similar reasons,
background for general mineral compounds is also difficult to assess. Background
levels for several of the metals and general mineral compounds, including arsenic, iron,
manganese, TDS, chloride, and specific conductance, are well documented to be
elevated in the West Coast Basin.

SSCGs based on background concentrations would be highly protective considering that
the groundwater is not used as a water source, nor would be used as a water source in
the foreseeable future. As discussed in Section 9.0, cleanup to background levels over a
relatively short time period is not technologically or economically feasible given the
need to remove all sources both on- and off-Site in order to achieve background water

quality.
8.4.3.3 Maximum Contaminant Levels

Given that all groundwater beneath the Site is designated for municipal use in the Basin
Plan, MCLs, NLs, and ESLs are possible SSCGs for the Site. MCLs would meet the
requirements of the Basin Plan and are protective of hypothetical municipal use,
although there is no reasonably anticipated use of the Shallow Zone groundwater in the
future given its elevated gencral mineral content and the adjudicated nature of the basin
which effectively restricts future well installation and pumping,

COCs above their MCLs, NLs, or ESLs are presented in Section 8.3 and Table §-1.
The major site-related COC is benzene. As noted in Section 8.3.2.1, based on modeling
results for current conditions, the benzene plume will reduce to MCL concentrations in
approximately 70 to over 300 depending on While this time frame could be reduced
through source removal, it is difficult to quantify the reduction in time to reach MCLs
given the potential contribution from off-Site sources.

The Low Threat Closure Policy (SWRCB, 2012¢) currently allows closure of sites with
up to 1 mg/L. or 3 mg/L benzene (based on plume length) where certain criteria are met.
Although the Site is not an UST site and does not meet all the criteria for closure under
the Low Threat Closure Policy, there are several general criteria which the Site does
meet including: (1) the release is located within the service area of a public water
system, (2) the unauthorized release consists only of petroleum, (3) the unauthorized
release has been stopped, (4) a site conceptual model that assesses the nature, extent,
and mobility of the release has been developed, and (5) soil and groundwater has been
tested for MTBE and results have been reported. The benzene plume beneath the Site
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appears be more than 250 feet in length but less than 1,000 feet in length, so the specific
criterion of benzene concentrations being less than 1,000 pg/L is met. However, other
specific criteria, such as the requirement of the nearest water supply well being located
greater than 1,000 feet away is not met, although the one well located within 1,000 feet
of the Site is in a hydraulically upgradient area and is completed below the Shallow
zone and Gage aquifers,

Cleanup of TPH-related compounds (including benzene) to MCLs will eventually occur
due to natural biodegradation; however the length of time needed to meet MCLs will be
long and the length of time to meet background levels even longer. The time could be
expedited through removal of some source material, such as LNAPL removal, targeting
high benzene areas in the vadose zome for SVE, and/or conducting “hot spot”
remediation of elevated concentration areas in groundwater. Reduction of TPH-related
compounds to the MCL or low-level range is expected to cause arsenic to decrease to
background levels as well. '
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9.0 EVALUATION OF TECHNOLOGICAL AND ECONOMIC FEASIBILITY
OF SSCGs AND SELECTION OF SSCGs (SCREENING FEASIBILITY
STUDY)

5.1 Introduction

This section provides a preliminary evaluation of remedial alternatives (Screening
Feasibility Study [Screening FS]) for the residential properties and the selection of
SSCGs™.

As directed in the CAQ and comments from RWQCB and others, SSCGs selected for
the Site must be technologically and economically feasible. In order to evaluate the
technological and economic feasibility of the SSCGs, possible SSCGs were first defined
for soil, soil vapor, and groundwater. These were discussed in Sections 6, 7, and 8 of
this report. Next, a series of representative potential remedial altcrnatives to achieve the
various SSCGs were selected and compared against one another using criteria including
implementability, environmental considerations; reduction of toxicity, mobility and
volume of COCs; social considerations; other issues; and cost. The SSCGs selected for
the Site are those SSCGs associated with the recommended remedial alternatives that
arc identified in this comparative analysis. This process, the Screening FS, is described
in this Section and summarized in Table 9-1. The selected SSCGs for the Site are listed
in Tables 9-2 through 9-4. It is envisioned that a detailed evaluation of the
recommended remedial alternatives will be conducted and presented in the forthcoming
RAP.

Remedial alternatives consist of groupings of treatment technologies selected to achieve
a specified cleanup goal or set of goals. Remedial alternatives were assembled for
evaluation to the extent practical at this level of project development based on the
following process:

1. Define possible cleanup goals (Sections 6, 7 and 8).

*The technical and economic feasibility evaluation focuses on remediation of the residential properties
focated on the Site. This evaluation does not include an assessment of remediation to meet
construction and utility maintenance workers goals, because we anticipate that a soil management plan
will be put in place to address these exposures. The soill management plan will be prepared either as a
part of or subsequent to the RAP.

SB0484\Revised SSCG Report Final 21-0c1-2013.docx 81 10/21/2013



Geosyntec®

consultants

2. Identify technologies that may be used to meet those goals and screen out
technologies that are not effective or are not suitable for the site based on site-
specific information and tests conducted on the technologies (Section 9.2).

3. Assemble the technologies into remedial alternatives (Section 9.3).

4. Perform a preliminary evaluation of alternatives based on implementability;
environmental considerations; reduction of toxicity, mobility and volume of
COCs; social considerations; other issues; and cost. This preliminary evaluation
results in a set of alternatives for which a comparative evaluation is performed
(Section 9.4).

5. Perform a comparative evaluation (Section 9.5).

6. Recommend an alternative or alternatives and associated SSCGs (Section 9.6).

-Steps 2 through 6 are described in the sections that follow.
9.2 Identification and Screening of Remedial Technologies

Technologies implemented 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 this section, potential
technologies are screened on the basis of effectiveness and feasibility.

9.2.1 Remedial Technologies that Interript the Huaman Health Exposure
Patliway

The following technologies interrupt the human health exposure pathway:

- ® Sub-slab vapor mitigation, which may include the installation of vapor barriers,
venting, or sub-slab depressurization;
e Capping portions of the Site, which involves the placement of synthetlc fibers,
clays, and/or concrete; and
e Institutional controls, which restrict access to contaminated media.

Each of these technologies is discussed below with respect to their potential for
inclusion in remedial alternatives.

Sub-slab Vapor Mitigation: This technology is proven effective at interrupting the
human health exposure pathway to subsurface vapor sources. Although there does not
appear to be a measurable contribution of COCs from sub-slab vapor to indoor air, sub-
slab vapor mitigation is technologically feasible to implement at the Site and it has been
retained for inclusion in remedial alternatives.
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Capping Portions of the Site: As a technology, capping is quite effective at interrupting
the human health exposure pathway at a site. Various types of site caps may be
employed to accommodate future site uses. Types of site caps include soil, asphalt,
concrete, marker beds or layers, and chemical or other types of sprays that can solidify a
site surface. Capping is technologically feasible to implement at the Site and it has been
retained for inclusion in remedial alternatives.

Institutional Controls: Institutional controls consist of administrative steps that may be
used, in conjunction with other technologies or as a stand-alone approach, to minirnize
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, 2012d). At this Site, Institutional Controls may include some
form of deed notification to ensure current and future residents are aware of any
residual contamination. They would also likely involve establishing a process, possibly
through existing building and grading permit reviews, general plan overlay or footnote,
area plan, or the like, to ensure that if a property owner plans to conduct activities such
as building renovation, installation of a pool or deeper landscape alterations, Shell is
notified so that the company can arrange for sampling and proper handling of any
impacted soils that may be present. As such, it is not expected that Institutional
Controls would interfere with -the resident’s use and enjoyment of his or her property.
Institutional controls are technologically feasible to implement at the Site and they have
been retained for inclusion in remedial alternatives.

9.2.2 Remedial 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 in addition to
interrupting the human health exposure pathway:

e Excavation;

e Soil vapor extraction (SVE);

¢ Bioventing;

e In-situ chemical oxidation (ISCO);

e LNAPL/source removal;

e Other removal or remediation of groundwater; and
e Monitored natural attenuation (MNA).
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Each of these technologies is discussed below with respect to its relevance for inclusion
in remedial alternatlves

Excavation: As discussed in Section 3, selective excavation of the Site around existing
structures is feasible. Selective excavation could remove most of the contaminated soils
for which a human exposure pathway is complete. Excavation of the entire Site would
involve the removal of Site features, such as homes, roads, and utilities. While that may
be technologically feasible, it is not considered feasible due to social and other
considerations. In addition, excavation of the entire Site is likely not economically
feasible especially in light of the limited reduction of risk that would be achieved by
razing of the homes and removal of the streets given that the data collected indicate an
incomplete pathway from soils beneath the homes and street. Moreover, any marginal
improvement to groundwater resulting from Site-wide removal of structures would be
greatly outweighed by the tremendous economic and social costs involved.
Nevertheless, because excavation in some form is technologically and economically
feasible, it is retained for inclusion in remedial alternatives. '

Soil Vapor Extraction (SVE): Based on pilot tests conducted onsite, SVE may be able
to remove lighter petroleum hydrocarbons, VOCs, and methane (Section 3). However,
SVE would not effectively extract diesel, other heavier petroleum hydrocarbons, or
SVOCs. SVE was retained for inclusion in remedial alternatives because it is feasible
and it appears 1o be effective at removing some of the COCs.

Bioventing: As discussed in Section 3, ‘bioventing appears to enhance the degradation
of petroleum hydrocarbons. However, based on the average rate of biodegradation, the
systems would have to be in place for several decades. Additionally, the average radius
of influence of bioventing pilot test extraction wells was estimated to be approximately
10 feet. This translates to 15 to 20 extraction points that would have to be installed on
each property to use bioventing at this Site, which would is considered to be prohibitive.
Therefore, although a bioventing system may be capable of degrading some of the
COCs, it would not be technologically and economically feasible to implement and is
therefore eliminated from consideration for inclusion in remedial alternatives.

In-situ Chemical Oxidation (ISCO}:" Oxidants with a relatively high potential for site
treatinent were tested to assess the technological feasibility of treating Site soils using
ISCO, as discussed in Section 3. These tests indicated that sodium persulfate was not
effective and that an excessive quantity of ozone would be required for treatment.
Based on these results, ISCO is not retained as a treatment technology and is therefore
eliminated from consideration for inclusion in remedial alternatives.
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LNAPL/Source Removal: Direct LNAPL removal, such as through pumping as is
currently done or through direct excavation, is feasible in some areas and can be an
effective treatment. Therefore, it is retained for inclusion in remedial alternatives.

Other Remediation or Removal of Groundwater: 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 probability of exposure. There
are also in-situ remedies for some COCs. It is unlikely that widespread active
remediation of all compounds in groundwater can be achieved effectively because the
sources of the COCs will persist in the vadose zone and/or are located off-Site. Even
assuming active remediation could remove all COCs in Site groundwater, the
groundwater would become “re-contaminated” in time unless all sources were removed
in‘the vadose zone as well as upgradient sources. Given that natural degradation of the
petroleum hydrocarbon COCs is occurring and will continue to occur through time,
“hot-spot” remediation of certain COCs in localized areas of groundwater (e.g. where
COCs exceed 100x MCLs) may shorten the time over which the concentrations will
return to background or MCL levels. Thus, “hot-spot” remediation of certain COCs in
localized Site areas is retained for inclusion in the remedial alternatives, It is important
to note that there is no complete human health exposure pathway for groundwater
currently or in the foreseeable future,

Monitored Natural Attenuation (MNA): MNA relies on naturally occurring processes
to decrease concentrations of chemical constituents in soil and groundwater. Natural
processes include a variety of physical, chemical, or biological processes that, under
favorable conditions, act without human intervention to reduce the mass, toxicity,
mobility, volume, or concentration of constituents in media of concern. Monitoring is
performed to confirm that the concentrations of COCs are decreasing or to show that
they are not. Hot spot remediation of groundwater could reduce the time needed for
conditions to reach remedial objectives. MNA, with or without hot spot remediation,
was retained for inclusion in remedial alternatives because its implementation is highly
feasible and it is anticipated to be effective.

In summary, the following technologies were retained for inclusion in remedial
alternatives:

e Sub-slab vapor mitigation,
» Capping,

¢ Institutional controls,

e Excavation,
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e Soil vapor extraction (SVE),
¢ Hot-spot remediation of groundwater,
» LNAPL/source removal, and
e Monitored natural attenuation (MNA),

9.3 Assembly of Remedial Alternatives for Consideration in Developing SSCGs

In order to assist in the consideration and selection of SSCGs, technologies retained
from the screening process were combined into representative preliminary remedial
alternatives, as shown in Table 9-1. These remedial alternatives can achieve various
SSCGs as discussed in Sections 6 through 8 and shown in Table 9-1.  The remedial
alternatives consider Site features, such as homes, roads, utilities, residential hardscape,
and landscaping. “Residential hardscape” includes driveways, city sidewalks, patios,
and walkways on residential properties. Remedial alternatives that involve excavating
or capping the entire Site would involve the removal of all Site features, including
homes, roads, utilities, residential hardscape, and landscaping.

The representative preliminary remedial alternatives that were assembled for the
Screening FS and selection of the cleanup goals arc as follows:

1. Excavation of impacted soils over the entire Site, LNAPL removal as feasible,
groundwater MNA, and hot spot remediation of groundwater to reduce the time
needed to achieve cleanup goals.

2. Excavation of the upper 10 feet of the entire Site, LNAPL removal as feasible,
groundwater MNA, institutional controls on soil deeper than 10 feet, and hot spot
remediation of groundwater to reduce the time needed to achieve cleanup goals.

3. Excavation of exposed socils and soils under residential hardscape to 2 feet bgs
where human health goals based on 350 days of exposure per year (HH350) or
soil leaching to groundwater goals are exceeded, installation of sub-slab
mitigation at homes where sub-slab vapor concentrations exceed the screening
value, LNAPL removal as feasible, groundwater MNA, institutional controls on
soil deeper than 2 feet beneath hoines, and hot spot remediation of groundwater to
reduce the time needed to achieve cleanup goals. '

3A. Excavation of exposed soils and soils under residential hardscape to 5 feet bgs
where FHH350 goals or soil leaching to groundwater goals are exceeded,
installation of sub-slab mitigation at homes where sub-slab vapor concentrations
exceed the screening value, LNAPL removal as feasible, groundwater MNA, and
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institutional controls on soil deeper than 5 feet beneath homes, and hot spot
remediation of groundwater to reduce the time needed to achieve cleanup goals.

Excavation of exposed soils and soils under residential hardscape to 10 feet bgs
where HH350 goals or soil leaching to groundwater goals are exceeded,
installation of sub-slab mitigation at homes where sub-slab vapor concentrations
exceed the screening value, LNAPL removal as feasible, groundwater MNA,
institutional controls on COCs in soil deeper than 10 feet beneath homes, and hot
spot remediation of groundwater to reduce the time needed to achieve cleanup
goals.

Excavation of exposed soils to 2 feet bgs where HIH350 goals or soil leaching to
groundwater goals are exceeded, installation of sub-slab mitigation at homes
where sub-slab vapor concentrations exceed screening value, LNAPL removal as
feasible, groundwater MNA, institutional controls on residual COCs in soils
deeper than 2 feet beneath homes and hardscape, and hot spot remediation of
groundwater to reduce the time needed to achieve cleanup goals.

Excavation of exposed soils to 5 feet bgs where HH350 goals or soil leaching to
groundwater goals are exceeded, installation of sub-slab mitigation at homes
where sub-slab vapor concentrations exceed screening value, LNAPL removal as
feasible, groundwater MNA, institutional controls on residual COCs in soils
deeper than 5 feet beneath homes and hardscape, and hot spot remediation of
groundwater to reduce the time needed to achieve cleanup goals.

Excavation of exposed soils to 10 feet where HH350 goals or soil leaching to
groundwater goals are exceeded, installation of sub-slab mitigation at homes
where sub-slab vapor concentrations exceed screening value, LNAPL removal as
feasible, groundwater MNA, institutional controls on residual COCs in soils
deeper than 10 feet beneath homes and hardscape, and hot spot remediation of
groundwater to reduce the time needed to achieve cleanup goals.

Capping over the entire Site, removal of LNAPL as feasible, institutional controls
onsite soils, and hot spot remediation of groundwater to reduce the time needed to
achieve cleanup goals.

Capping exposed soils, installation of sub-slab mitigation at homes where sub-
slab concentrations exceed screening value, LNAPL removal as feasible,
groundwater MNA, institutional controls on residual COCs in soils and hot spot
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remediation of groundwater to reduce the time needed to achieve cleanup goals.

7. The addition of limited SVE to Alternatives 2 through 6 for VOC/TPH mass
reduction.

9.4 Preliminary Screening of Remedial Alternatives

The preliminary remedial alternatives were screened on the basis of the following
criteria:

f) Implementability;

g) Environmental costs;

h) Reduction of toxicity, mobility, and volume;
i) Social costs; and

j) Cost.

The considerations associated with the various criteria for each of the alternatives are
summarized in Table 9-1, which also indicates the areas and depths for which each
cleanup goal is achieved. Site investigation data collected at the Site {e.g., data reported
in the Phase II Interim, Follow-up, and Final Interim Reports, and quarterly
groundwater monitoring reports) were used to develop preliminary estimates of the
scope of the different remedial technologies for the alternatives considered in the
Screening FS. Conceptual costs for each alternative were estimated (approximately
+50%/-30%) for the purposes of comparison between the alternatives and are provided
in Table 9-5. 1t is envisioned that proposed remedial actions and costs for the selected
alternative will be evaluated in more detail in the forthcoming RAP.

Assumptions used in screening of alternatives are:

» The soil SSCGs were developed assuming that residents would be exposed to
surface soils (e.g., <2 feet bgs, <5 feet bgs, or <10 feet bgs) more frequently
(350 days/year) than deeper subsurface soils (4 days/year) (see Section 6).
These exposure periods are considered typical for residents. Based on the data
presented in the Phase Il Interim, Follow-up, and Final Interim Reports, the
assumed numbers of properties that exceed the HH3350 goals that are considered
in the Screening FS are: 100 properties for the less than 2 feet bgs interval, 190
properties for the less than 5 feet interval, and 210 properties for the less than 10
feet interval. '

¢ The soil vapor SSCGs were calculated based on the vapor intrusion analysis and
assume a vapor infrusion attenuation factor of 0.001. Although the vapor
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intrusion evaluation concluded that the indoor air concentrations are reflective of
background concentrations, the sub-slab soil vapor data collected at the Site
were used to identify potential properties for vapor intrusion mitigation systems
Rased on the results presented in the HHSREs, the number of properties that
exceed the soil vapor SSCGs that are considered in the Screening FS is 30
properties.

e With respect to groundwater, the possible SSCGs are MCLs/NLs/background
for metals; or, background for all compounds. The only appreciable difference
in these SSCGs is the length of time needed to achieve the SSCGs which is
approximately 70-100 years for the petroleum compounds to meet MCLs/NLs,
and longer to meet background.

9.4.1 Alternativel -

Alternative 1 would involve the removal of all Site features, including homes, roads, .
and utilities in order to remove impacted soils through excavation. This would achieve
all soil goals, soil vapor goals, and nuisance goals. Assuming sources of COCs are
successfully addressed through LNAPL removal and possibly hot spot 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. Hot-spot remediation of groundwater (c.g., where
concentrations exceed 100x MCLs) would reduce the time to achieve the cleanup goals.

a) 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 homes, streets and utilities. Permits
for this removal action would be difficult to obtain. 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 and/or from the Site via Lomita Avenue. It is very unlikely that this
alternative would be allowed to proceed 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 active
“remedial action is estimated to take approximately 4-% vears.
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b) In the long term, RAOs would be met for the Site. However, in the short term,
significant and possibly unmitigateable air quality, noise, and traffic impacts
would occur. It is very unlikely that this remedial action would be permitted
under California Environmental Quality Act (CEQA).

¢) Alternative 1 would remove a high volume of COCs from the Site. Soil and soil
vapor COCs would be removed, and source removal would facilitate the faster
-~ restoration of groundwater. The time for groundwater restoration is difficult to
quantify, but is likely to be shorter than other alternatives that utilize SVE to
reduce YOC mass in the Site vadose zone. The limited additional reduction in
risk and modest “impact to groundwater quality when compared with other
alternatives is substantially. outweighed by the high additional economic and
social (including environmental) costs it would impose on the City, the
swrrounding residents and business owners and others, as well as the difficulties
associated with implementation and the substantial costs required for
implementation.

d) The removal of this housing development would have significant long-term
impacts to the community. All of the current Site residents would be displaced.
Residents in the surrounding neighborhoods would experience the disruption of
the community and the City would experience a loss of tax revenue.

e) The cost of this alternative would be in the range of $290MM to $630MM. Tt is
the most costly of the alternatives listed.

Alternative 1 is not considered technologically and economically feasible due to the
very difficult degree of implementability; and very high social, environmental, and
economic costs. The benefit of more substantial reduction in COC mass throughout the
Site compared to other alternatives is outweighed by the high social, environmental, and
economic costs of this alternative. Consequently, this remedial alternative is not
retained for additional evaluation.

Alternative 2

Alternative 2 would involve the removal of all Site features, including homes, roads,
and utilities, in order to excavate the upper 10 feet of Site soils. As a result of this
action, all soil goals would be met in the upper 10 feet of Site soils, including leaching
to groundwater and HH350. The remaining Site soils would achieve the human health
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goals for infrequent exposure (4 days per year), and nuisance goals. Soil cleanup levels
for groundwater protection (leaching to groundwater) may not be met in all the
unexcavated soils. The soil vapor SSCGs would also be met, Assuming sources of
COCs are successfully addressed through LNAPL removal, LNAPL goals would be
achieved, groundwater goals (MCLSs) would be met in the long term, and background
levels for groundwater would be achieved in the longer term, both through MNA. Hot-
spot remediation of groundwater (e.g. where concentrations exceed 100x MCLSs) would
reduce the time to achieve the cleanup goals.

2)

b)

As with Alternative 1, Alternative 2 would be very difficult to implement.
Every resident within the Site would have to agree to relocate and all 285 homes
would be razed. If some homeowners declined to move, the pfesence of some
residents would make it untenable to remove all of the surrounding homes,
streets and utilities. Permits for this removal action would be difficult to obtain.
Approximately 130,000 truckloads of COC-impacted and non-impacted soil, as
well as other construction debris from the razed structures (including asbestos),
would be hauled to and/or from the Site via Lomita Avenue. It is very unlikely
that this alternative would be allowed. to proceed 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 active
remedial action is estimated to take approximately 2-%. years. Despite the
implementation of comprehensive soil removal from the Site, institutional
controls would be required to limit access to soils below 10 feet.

In the long term, RAOs would be met for the Site. However, in the short term,
significant air quality, noise, and traffic impacts would occur. It is very unlikely
that this remedial action would be permitted under CEQA.

Alternative 2 would remove a high volume of COCs from the Site. Soil and soil
vapor COCs would be removed, and source removal would facilitate the faster
restoration of groundwater through MNA. The time for groundwater restoration
is difficult to quantify, but will be similar to other alternatives that utilize SVE
to reduce VOC mass in the Site vadose zone. The limited additional reduction
in risk when compared with other alternatives is substantially outweighed by the
insignificant impact to groundwater quality, high additional economic and social
(including environmental) costs it would impose on the City, the surrounding
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residents and business owners and others, as well as the difficulties associated
with implementation and the substantial costs required for implementation.

d) The removal of this housing development would have significant long-term
impacts to the community. All of the current Site residents would be displaced.
Residents in the surrounding neighborhoods would experience the disruption of
the community and the City would experience a loss of tax revenue.

e} Alternative 2 costs are anticipated to be between $190MM and $410MM, which
would make it the second most expensive alternative.

Alternative 2 is not considered technologically and economically feasible due to very
difficult degree of implementability, and very high social, environmental, and economic
costs. The benefit of greater reduction in COC mass in soil throughout the Site
compared to alternatives 3 through 6 is outweighed by the high social, environmental,
and economic costs of this alternative. Consequently, this remedial alternative is not
retained for additional evaluation. :

The elimination of Alternatives 1 and 2 indicates that remedial actions to achieve the
HH350 goals throughout the upper 10 feet of all Site soils are infeasible.

9.4.2 Alternative 3

Alternative 3 would involve excavation to 2 feet bgs in open areas and areas berieath
hardscape where human health goals for 350 days of exposure per year or soil leaching
to groundwater goals are exceeded. However, soil will not be excavated in areas where
soil concentrations are below background levels. Excavated areas and residential
hardscape would be replaced in kind with clean soils and new hardscape. Under this
alternative, the upper 2 feet of excavated and filled areas would achieve all soil goals.
The unexcavated soils would meet the residential human health goal (assuming
infrequent exposure) and nuisance goals. Soil cleanup levels for groundwater
protection (leaching to groundwater) may not be met in all the unexcavated soils. The
'soil vapor goals would be addressed by installation of a sub-slab depressurization
system for homes where SSCGs are exceeded 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. Hot-spot remediation of groundwater (e.g. where concentrations exceed 100x
MCLs) would reduce the time to achieve the cleanup goals,
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a) Implementation of Alternative 3 would be moderately difficult. Although it
would not displace the existing community, it would disrupt it in the short term
to excavate landscaped and hardscaped areas. Permission from property owners
and tenants at approximately 100 residences would have to be obtained to
excavate parts of their property. On the order of 4,000 truckloads of impacted
and non-impacted soil would be hauled to and from the Site. Sub-slab
mitigation would be installed at approximately 30 homes. The active remedial
action is estimated to take approximately 2-% years. Institutional controls
would be used to address residual COCs beneath homes and to limit access to
soils below 2 feet,

b) In the long term, RAOs would be met for the Site. However, in the short term,
air quality, noise, and traffic impacts would be anticipated. Based on pilot
testing, these impacts are expected to be able to be mitigated.

¢) Alternative 3 would remove a high volume of COCs from the upper 2 feet of
soils. COCs below 2 feet would not be removed through excavation. There
would be a moderate to high reduction in the mobility of soil vapor, with vapor
intrusion (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). Depending on the use of hot spot remediation, there may be limited
COC removal in groundwater.

d) The excavation activities may have a significant impact on the community in the
short term, as their driveways, sidewalks, and other hardscape would be
removed. Because those features would be replaced in kind following
excavation and fill placement, those impacts would not be long term.
Surrounding neighborhoods would be impacted in the short term to a lesser
extent by heavy truck traffic.

¢) Alternative 3 costs are anticipated to be between $22MM and $46MM. This is
moderate relative to the costs of other alternatives,

Alternative 3 meets the human health goal for exposure to soils for 350 days per year in
the upper 2 feet. Groundwater goals (MCLs) are achievable through MNA in the [ong
term. Background groundwater goals are achievable through MNA in the longer term.
Use of hot spot remediation of groundwater will hasten the restoration of groundwater
through MNA.  Alternative 3 is considered potentially technologically and
economically feasible due to the moderate degree of implementability, and moderate
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social, environmental, and economic costs. Consequently, this remedial alternative is
retained for additional evaluation.

9.4.3 Alternative 3A

Alternative 3A would involve excavation to 5 feet bgs in open areas and areas beneath
hardscape where human health goals for 350 days of exposure per year or soil leaching
to groundwater goals are exceeded. However, soil will not be excavated in areas where
soil concentrations are below background levels. Excavated areas and residential
hardscape would be replaced in kind with clean soils and new hardscape. Under this
alternative, the upper 5 feet of excavated and filled areas would achieve all soil goals.
The unexcavated soils would meet the residential human health goal (assuming
infrequent exposure) and nuisance goals. Soil cleanup levels for groundwater
protection (leaching to groundwater) may not be met in all the unexcavated soils. The -
soil vapor goals would be addressed by installation of a sub-slab depressurization
system for homes where SSCGs are exceeded 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. Hot-spot remediation of groundwater (e.g. where concentrations exceed 100x
MCLs) would reduce the time to achieve the clean-up goals.

a) Implementation of Alternative 3A would be moderately difficult. Although it
would not displace the existing community, it would disrupt it in the short term
to excavate landscaped areas and residential hardscape. Permission from
property owners and tenants at approximately 190 residences would have to be
obtained. Excavation would need to be conducted around public water supply
lines. which are located about 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 will be very difficult to achieve without damaging the pipes, potentially
resulting in interruption of water supply to the community. On the order of
18,000 truckloads of impacted and non-impacted soil would be hauled to and
from the Site. Sub-slab mitigation would be installed at approximately 30
homes. This alternative is estimated to take approximately 7-% years to
implement. Institutional controls would be used to address residual COCs
beneath homes, and to limit access to soils below 5 feet.
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b) In the long term, RAOs would be met for the Site. However, in the short term,
air quality, noise, and traffic impacts would be anticipated. Based on pilot
testing, these impacts are expected to be able to be mitigated.

c) Alternative 3A would remove a moderate to high volume of COCs from the
upper 5 feet of soils. Not all soils would be able to be removed to-5 feet due to
setback and sloping requirements and the need to avoid and protect in place
certain underground utilities (water mains). COCs below 5 feet would not be
removed through excavation. There would be a 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). Depending on the use of hot spot remediation, there
would be low COC removal in groundwater.

d) The excavation activities may have a significant impact on the community in the
short term, as their driveways, sidewalks, and other hardscape would be
removed. Surrounding neighborhoods would be impacted to a lesser extent by
heavy truck traffic. Impacts to the community would be somewhat higher for
this alternative than for Alternative 3 because a larger soil volume would be
excavated and the remedy would take longer to implement.

e) Alternative 3A costs are anticipated to be between $60MM and $130MM. This
is high relative to the costs of other alternatives.

This alternative meets the human health goal for exposure to soils for 350 days per year
in the upper 5 feet. Groundwater goals (MCLs) are achievable through MNA in the
long term. Background groundwater goals are achievable through MNA in the longer
term. Use of hot spot remediation of groundwater will hasten the restoration of
groundwater through MNA. Alternative 3A is considered potentially technologically
and economically feasible due fo the moderately difficult degree of implementability,
moderate to high social and environmental, and high economic costs. Consequently,
this remedial alternative is retained for additional evaluation.

9.4.4 Alternative 3B

‘Alternative 3B would involve excavation to 10 feet bgs in open areas and areas bencath
“hardscape where human health goals for 350 days of exposure per year or soil leaching
to groundwater goals are exceeded. However, soil will not be excavated in areas where
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soil concentrations are below background levels. Excavated areas and residential
hardscape would be replaced in kind with clean soils and new hardscape. Under this
alternative, the upper 10 feet of excavated and filled areas would achieve all soil goals.
The unexcavated soils would meet the residential human health goal (assuming
infrequent exposure) and nuisance goals. Soil cleanup levels for groundwater
protection (leaching to groundwater) may not be met in all the unexcavated soils. The
soil vapor goals would be addressed by installation of a sub-slab depressurization
system for homes where SSCGs are exceeded 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. Hot-spot remediation of groundwater (e.g. where concentrations exceed 100x
MCLs) would reduce the time to achieve the clean-up goals.

a) Implementation of Alternative 3B would be very difficult. Although it would
not displace the existing community, it would disrupt it in the short term to
excavate landscaped areas and hardscape. Permission from property owners and
tenants at approximately 210 residences would have to be obtained. Excavation
would need to be conducted around public water supply lines, which are located
about 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. Tmplementation of excavation to depths of 5 feet or
greater in the vicinity of the transite water main piping will be very difficult to
achieve without damaging the pipes, potentially resulting in interruption of
water supply to the community., On the order of 38,000 truckloads of impacted
and non-impacted soil would be hauled to and from the Site. Sub-slab
mitigation would be installed at approximately 30 homes. It is estimated that
this alternative would be implemented over approximately 14 years.
Institutional controls would be used to address residual COCs beneath homes,
and to limit access to soils below 10 feet,

b) Inthe long term, RAOs would be met for the Site. However, in the short term,
~ air quality, noise, and traffic impacts would be anticipated. Based on pilot
testing, these impacts are expected to be able to be partially mitigated.

¢) Alternative 3B would remove a moderate volume of COCs from the upper 10
feet of soils. Not all soils under residential hardscape and landscaping would be
able to be removed to 10 feet due to setback and sloping requirements and the
need to avoid and protect in place certain underground utilities (water mains).
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COCs below 10 feet would not be removed through excavation. There would be
a 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). Depending on the
use of hot spot remediation in groundwater, there would be low COC removal in
groundwater.

d) The excavation activities may have a significant impact on the community in the
short term, as their driveways, sidewalks, and other hardscape would be
removed. Surrounding neighborhoods would be impacted to a lesser extent by
heavy truck traffic. Impacts to the community would be higher for this than for
Alternatives 3 and 3A because a larger soil volume would be excavated and the
remedy would take substantially longer to implement.

e) Alternative 3B costs are anticipated to be between $110MM and $240MM. This
is a very high cost relative to the costs of other alternatives.

Alternative 3B is not considered technologically and economically feasible due to very
difficult degree of implementability, high social and environmental costs, and very high
economic costs. The benefit of greater reduction in COC mass in soil throughout the
Site compared to alternatives 3, 3A, 4, 4A, 4B, 5, and 6 is outweighed by the high
social, environmental, and economic costs of this alternative. Consequently, this
remedial alternative is not retained for additional evaluation.

9.4.5 Alternative 4

Alternative 4 would involve excavation to 2 feet bgs in opeﬁ and landscaped areas
where human health goals for 350 days of exposure per year or soil leaching to
groundwater goals are exceeded. However, soil will not be excavated in areas where
soil concentrations are below background levels. Excavated areas would be replaced in
kind with clean soils and new landscaping. Under this alternative, the upper 2 feet of
excavated and filled areas would achieve all soil goals. The unexcavated soils would
meet the residential human health goal (assuming infrequent exposure) and nuisance
goals. Soil cleanup levels for groundwater protection (leaching to groundwater) may
not be met in all the unexcavated soils. The soil vapor goals would be addressed by
installation of a sub-slab depressurization system for homes where SSCGs are exceeded
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
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the longer term, both through MNA. Hot-spot remediation of groundwater (e.g. where
concentrations exceed 100x MCLs) would reduce the time to achieve the clean-up

goals.

a)

Implementation of Alfernative 4 would be moderately difficult. Although it
would not displace the existing community, it would disrupt it in the short term
to excavate and backfill landscaped areas. Permission from property owners and
tenants at approximately 100 residences would have to be obtained to carry out
excavation in their yards. On the order of 1,700 truckloads of impacted and
non-impacted soil would be hauled to and from the Site. Sub-slab mitigation
would be installed at approximately 30 homes. It is estimated that this
alternative could be implemented over approximately 2 years. Institutional

- controls would be used to address residual COCs beneath homes, and to limit

b)

d)

e)

access to soils below 2 feet.

In the long term, RAOs would be met for the Site. However, in the short term,
air quality, noise, and traffic impacts would be anticipated. Based on pilot
testing, these impacts are expected to be able to be mitigated.

Alternative 4 would remove a moderate to high volume of COCs from the upper
2 feet of soils. COCs below 2 feet would not be removed through excavation.
There would be a 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).
Depending on the use of hot spot remediation, there would be low COC removal
in groundwater.

The excavation activities may have a significant impact on the community in the
shott term due to excavation activities and truck traffic.  Surrounding
neighborhoods would be impacted to a lesser extent by heavy truck traffic.

Alternative 4 costs are anticipated to be between $15MM and $32MM. This is
moderate relative to the costs of other alternatives.

Alternative 4 meets the human health goal for exposure to soils for 350 days per vear in
the upper 2 feet. Groundwater goals (MCLs) are achievable through MNA in the long
term. Background groundwater goals are achievable through MNA in the longer term.
Use of hot spot remediation of groundwater will hasten the restoration of groundwater
through MNA.  Alternative 4 is considered potentially technologically and
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economically feasible due to the moderate degree of implementability, and moderate
social, environmental, and economic costs. Consequently, this remedial alternative is
retained for additional evaluation.

9.4.6 Alternative 4A

Alternative 4A would involve excavation to 5 feet bgs in open and landscaped arcas
where human health goals for 350 days of exposure per year or soil leaching to
groundwater goals are exceeded. However, soil will not be excavated in areas where
soil concentrations are below background levels. Excavated areas and residential
landscape would be replaced in kind with clean soils and new landscape. Under this
alternative, the upper 5 feet of excavated and filled areas would achieve all soil goals.
The unexcavated soils would meet the residential human health goal (assuming
infrequent exposure) and nuisance goals.  Soil cleanup levels for groundwater
protection (leaching to groundwater) may not be met in all the unexcavated soils. The
soil vapor goals would be addressed by installation of a sub-slab depressurization
system for homes where screening levels are exceeded 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. Hot-spot remediation of groundwater (e.g., where
concentrations exceed 100x MCLs) would reduce the time to achieve the clean-up
goals.

a) Implementation of Alternative 4A would be moderately difficult to difficult.
Although it would not displace the existing community, it would disrupt it in the
short term to excavate and backfill landscaped areas. Permission from property
owners and tenants at approximately 190 residences would have to be obtained
to carry out excavation in their yards. Excavation would need to be conducted
around public water supply lines, which are located about 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 will be very difficult to achieve
without damaging the pipes, potentially resulting in interruption of water supply
to the community. On the order of 8,100 truckloads of impacted and non-
impacted soil would be hauled to and from the Site. Sub-slab mitigation would
be installed at approximately 30 homes. This alternative could be implemented
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over 7 years. Institutional controls would be used to address residual COCs
beneath homes, and to limit access to soils below 5 feet.

b) In the long term, RAOs would be met for the Site. However, in the short term,
air quality, noise, and traffic impacts would be anticipated. Based on pilot
testing, these impacts are expected to be able to be mitigated.

¢) Alternative 4A would remove a moderate to high volume of COCs from the
upper 5 feet of soils. COCs below 5 feet would not be removed through
excavation. Not all soils would be able to be removed to 5 feet due to setback
and sloping requirements and the need to avoid and protect in place certain
underground utilities (water mains). There would be a 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). Depending on the use of hot spot
remediation, there would be low COC removal in groundwater.

d) The excavation activities may have a significant impact on the community in the
short term due to excavation activities and truck traffic.  Surrounding
neighborhoods would be impacted to a lesser extent by heavy truck traffic.
Impacts to the community would be higher than for Alternative 4 because a
larger soil volume would be excavated, and the remedy would take longer to
implement.

e} Alternative 4A costs are anticipated to be between $42MM and $90MM. This is
moderate to high relative to the costs for other alternatives.

This alternative meets the human health goal for exposure to soils for 350 days per year
in the upper 5 feet. Groundwater goals (MCLs) are achievable through MNA in the
long term. Background groundwater goals are achievable through MNA in the longer
term. Use of hot spot remediation of groundwater will hasten the restoration of
groundwater through MNA. Alternative 4A is considered potentially technologically -
and economically feasible due to the moderately difficult degree of implementability,
moderate to high social and environmental, and moderately high economic costs.
Consequently, this remedial alternative is retained for additional evaluation.
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9.4.7  Alternative 4B

Alternative 4B would involve excavation to 10 feet bgs in open and landscaped arcas
where human health goals for 350 days of exposure per year or soil leaching to
groundwater goals are exceeded. However, soil will not be excavated in areas where
soil concentrations are below background levels. Excavated areas and residential
landscape would be replaced in kind with clean soils and new landscape. Under this
alternative, the upper 10 feet of excavated and filled areas would achieve all soil goals.
The unexcavated soils would meet the residential human health goal (assuming
infrequent exposure) and nuisance goals. Soil cleanup levels for groundwater
protection (leaching to groundwater) may not be met in all the unexcavated soils. The
soil vapor goals would be addressed by installation of a sub-slab depressurization
system for homes where screening levels are exceeded 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. Hot-spot remediation of groundwater (e.g., where
concentrations exceed 100x MCLs) could reduce the time to achieve the clean-up goals.

a) Implementation of Alternative 4B would be very difficult. Although it would
not displace the existing community, it would disrupt it in the short term to
excavate and backfill landscaped areas. Permission from property owners and
tenants at approximately 210 residences would have to be obtained to carry out
excavation in their yards. Excavation would need to be conducted around public
water supply lines, which are located about 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 will be very difficult to achieve without damaging the
pipes, potentially resulting in interruption of water supply to the community. On
the order of 18,000 truckloads of impacted and non-impacted soil would be
hauled to and from the Site. Sub-slab mitigation would be installed at
approximately 30 homes. It is estimated that this alternative would be
implemented over approximately 10 years. Institutional controls would be used
to address residual COCs beneath homes, and to [imit access to soils below 10
feet. '
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b) In the long term, RAOs would be met for the Site. However, in the short term,
air quality, noise, and traftic impacts would be anticipated, Based on pilot
testing, these impacts are expected to be able-to be partially mitigated.

¢) Alternative 4B would remove a moderate to high volume of COCs from the
upper 10 feet of soils. COCs below 10 feet would not be removed through
excavation. Not all soils would be able to be removed to 10 feet due to setback
and sloping requirements and the need to protect in place certain underground
utilities (water mains). There would be a 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). Depending on the use of hot spot remediation, there
would be low COC removal in groundwater.

d) The excavation activities may have a significant impact on the community in the

short term due to excavation activities and truck traffic.  Surrounding

- neighborhoods would be impacted to a lesser extent by heavy truck traffic.

Impacts to the community would be higher than for Alternatives 4 and 4A

because a larger soil volume would be excavated, and the remedy would take
longer to implement.

¢) Alternative 4B costs are anticipated to be between $87MM and $190MM. This
is very high relative to the costs of other alternatives.

Alternative 4B is not considered technologically and economically feasible due to very
difficult degree of implementability, high social and environmental costs, and very high
economic costs. 'The benefit of greater reduction in COC mass in soil throughout the
Site compared to alternatives 3, 3A, 4, 4A, 5, and 6 is outweighed by the high social,
environmental, and economic costs of this alternative. Consequently, this remedial
alternative is not retained for additional evaluation.

9.4.8 Alternative 5

Alternative 5 would involve the removal of all Site features, including homes, roads,
and utilities, in order to cap the entire Site. This would achieve the human health goal
for infrequent exposure to soils and meet nuisance goals by limiting contact with soil,
but would not achieve the other soil goals. The soil vapor nuisance goal would be met,
but the soil vapor goals for methane and vapor intrusion may not be met in some areas.
However, the exposure pathway would be eliminated because there would be no
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receptors.  Assuming sources of COCs are successfully addressed through TLNAPL
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. Hot-spot remediation of
groundwater (e.g., where concentrations exceed 100x MCLS) would reduce the time to
achieve the clean-up goals:

a) This alternative would be very difficult to implement. Every resident would
have to agree to relocate, all 285 homes would be razed, and approximately
12,500 truckloads of import fill and construction debris from the razed structures
(including asbestos) would be hauled to/from the Site via Lomita Avenue. 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.
Moreover, if some homeowners declined to move, the presence of some
residents would make it potentially untenable to remove all of the surrounding

~ homes. The active remedial action is estimated to take less than approximately
I year. Institutional controls would be used to address residual COCs.

b) In the long term, RAOs would be met for the Site. However, in the short term,
air quality, noise, and traffic impacts would occur. It is very unlikely that this
remedial action would be permitted under CEQA.

¢) Alternative 5 would result in little removal of COCs from the Site; it would only
act to eliminate the exposure pathways. 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 high additional economic and social (including
environmental) costs it would impose on the City, the surrounding residents and
‘business owners and others, as well as the difficulties associated with
implementation and the substantial costs required for implementation.

d) The removal of this housing development would have significant long-term
impacts to the community. All of the current Site residents would be displaced.
Residents in the surrounding neighborhoods would experience the disruption of
the community and the City would experience a loss of tax revenue.
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e} The cost of Alternative 5 would be in the range of $9IMM to $200MM, a véry
high cost relative to the other alternatives.

Alternative 5 is not considered technologically and economically feasible due to 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.

9.4.9 Alternative 6

Alternative 6 would involve the capping of exposed soils and landscaped areas of the
Site with hardscape or equivalent. This would achieve the human health goal for
infrequent exposure to deep soils and for nuisance, but would not achieve the other soil
goals. The soil vapor goals would be addressed by installation of a sub-slab
depressurization system for homes where SSCGs are exceeded 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. Hot-spot remediation of groundwater (e.g. where concentrations
exceed 100x MCLs) would reduce the time to achieve the clean-up goals.

a) Implementation of Alternative 6 would be moderately difficult. Permission
from property owners and tenants at all 285 residences would have o be
obtained. Sub-slab mitigation would be installed at approximately 30 homes.
This alternative is estimated to take approximately 1-%: years to implement.
Institutional controls would be used to address residual COCs.

b) In the long term, RAOs would be met for the Site. However, in the short term,
air quality, noise, and traffic impacts would be anticipated. -Potentially
significant increases in stormwater runoff could occur. This may require
implementation of additional stormwater best management practices,

¢) Alternative 6 would result in little removal of COCs from the Site; it would only
act to eliminate the exposure pathways. COCs would be less likely to leach into
groundwater due fo the large reduction in stormwater and irrigation water
passing through the soil.

d) The remedial activities may have a significant impact on the community in the
short term during landscape removal and hardscape placement. Residents would
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lose existing landscaping, and future landscaping would have to be done above
the cap in planter boxes.

Alternative 6 costs are anticipated to be between $13MM and $28MM. This is
moderate relative to the costs of other alternatives.

Groundwater goals (MCLs) are achievable through MNA in the long term. Background
groundwater goals are achievable through MNA in the longer term. Use of hot spot
remediation of groundwater will hasten the restoration of groundwater through MNA.
Alternative 6 is considered potentially technologically and economically feasible due to
the moderately difficult degree of implementability and moderate social, environmental, .
and economic costs. Consequently, this remedial alternative is retained for additional
evaluation.

9.4.10 Alternative 7 Addition

Alternative 7 consists of the addition of SVE systems to Alternatives 2 through 6. The
following summarizes the impact of this additional technology.

a)

b)

d)

The implementability of SVE would depend on the number and location of
extraction wells and {reatment systems. Assuming one to three treatment
systems would be installed, each with 5 to 25 associated extraction wells, this
would be moderately difficult to difficult to implement. According to the
SCAQMD, it will be difficult to obtain the necessary permits from SCAQMD in
this residential area.

The installation of SVE systems would assist in meeting the RAOs for the Site.
There would be some additional short-term impacts to the community during
system installation. There may also be long-term impacts from noise.

The addition of SVE would decrease the concentrations of VOCs and more
volatile fractions of TPH in soil vapor directly, and in soil and groundwater
indirectly in the areas where it is applied. However, it is not likely to achieve
cleanup goals, particularly for medium- and long-chain hydrocarbons, Methane
concentrations would decrease slightly. The mass reduction of VOCs and TPH
would reduce the time for groundwater restoration.

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.
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There would also be a need to displace residents from one to two properties for
each treatment system installed for this alternative.

e) The addition of SVE would add $7MM to $15MM to the alternative cost.

The addition of SVE to the alternatives would result in the following ratings for
implementability; reduction of toxicity, mobility, and volume; and cost. We indicate
the addition of Alternative 7 to another alternative by using a “+” sign between the base
alternative and Alternative 7.

. - Reduction in Toxicity,
Alternative | Implementability Mobility, and Volume Cost

247 Very Difficult  High Very High giggw to

3+7 Moderate High for upper 2 fi Moderate gg?ﬁﬁ to

' Moderately _ . S6TMM to

JA+T Difficult Moderate for upper 5 fi High $140MM

3B+7 Very Difficult Moderate for upper 10 ft | Very High géégxﬁ to

447 Moderate High for upper 2 ft Moderate gigﬁm to

Moderately . $49MM to

4A+7 Difficult Moderate for upper 5 ft High $110MM

4B+7 Very Difficult Moderate for upper 10 ft | Very High $$9; ll\gl\l\/ill\?

5+7 Vety Difficult Low-Moderate Very High $$927 11\(/)11?/]41\310

o+7 Moderate Low Moderate S’éggﬁﬁo

Alternatives 3+7, 3A+7, 447, 4A+7, and 6+7 were retained with moderate to
moderately-difficult implementability, moderate to high costs, and moderate or low to
moderate reduction in toXicity, mobility, and volume.

9.5 Comparative Evaluation of Retained Alternatives

The following alternatives were retained for comparative evaluation to determine
technologically and economically feasible SSCGs:
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e Alternative 3;

e Alternative 3+7;

e Alternative 4;

e Alternative 4+7;4
s Alternative 4A;

e Alternative 4A+7;
e . Alternative 6; and
e Aliernative 6+7.

The retained alternatives, with the exception of Alternatives 6 and 6+7, meet the soil
cleanup goals and soil vapor cleanup goals to some depth. - Alternatives 6 and 6+7 have
the lowest reduction in toxicity, mobility, and volume. They would also require the
most restrictive institutional controls, which would prohibit any future landscaping at
the Site. Therefore, although Alternatives 6 and 6+7 have moderate degrees of
implementability and moderate costs, they are not recommended.

Alternatives 3, 3+7, 4, and 4+7 have moderate degrees of implementability, while
Alternatives 3A, 3A+7, 4A, and 4A+7 have moderately difficult degrees of
implementability. However, Alternatives 3+7 and 4+7 are more difficult to implement
than Alternatives 3 and 4, because of the addition of SVE: (including difficulties
associated with AQMD permitting). If the installation of SVE were permitted, it would
reduce the COC volume in the soil and soil vapor below the 2 feet of excavated soil. In
contrast, Altematives 3A, 3A+7 4A and 4A+7 would be moderately difficult to
implement due to an increase in soil excavated and replaced and increased time required
to carry out the remedial action, both of which would negatively affect the community.
The improvement in mass reduction for these alternatives is small and provides little
additional social or environmental benefit over Alternatives 3, 3+7, 4, and 4+7.
Consequently, Alternatives 3A, 3A+7 4A and 4A+7 are not recommended.

9.6 Récommen_dation of Remedial Alternative that Are Technologically and
Economically Feasible Alternatives

The alternatives that remain after preliminary screening are Aliernatives 3, 3+7, 4, and
4+7. Each of these four alternatives meets all soil goals (i.e., HH350 and soil leaching
to groundwater goals) in the upper 2 feet of soils. The unexcavated soils would meet
the residential human health goal assuming infrequent exposure and nuisance goals.
These alternatives meet the soil vapor goals, and the groundwater goals in the long
term. FEach of these alternatives -scores well for the other evaluation criteria:
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implementability; environmental considerations: reduction of toxicity, mobility and
volume; social considerations; and cost.

Soil cleanup levels for groundwater protection (leaching to groundwater) may not be
met in all the soils that remain in place. However, over time, groundwater
concentrations for the petroleum-related COCs (TPH, naphthalene, benzene and to
some extent arsenic) are expected to decline to levels protective of a municipal use for
the water, and eventually, to background levels. This conclusion is based on the stable
to declining plume already present at' the Site, the age of the source materials
(considerable leaching of the COCs has already occurred), and the proposed actions
which include further source reduction (hot spot groundwater and deeper soil
remediation with SVE). Thus, it is proposed that the SSCGs for groundwater be set at
MCLs/NLs for petroleum hydrocarbons and background levels for metals.  These
SSCGs are considered technologically and economically feasible to achieve in the long
term (70-100 years) through MNA assuming the measures noted for further source
reduction are implemented (hot spot groundwater remediation — e.g. in arcas where
concentrations exceed 100x MCLs - and SVE in limited areas of the Site) and that off-
Site sources are reduced or eliminated. It is also noted that there is no use of the
impacted groundwater in the fores¢eable future. SSCGs are also proposed at MCLs for
other COCs in Site groundwater including CVOCs and TBA, but meeting these SSCGs
will require remediation of upgradient sources.

The requirement established in the RWQCB’s comment [etter to identify cleanup goals
that are technologically and economically feasible has been met through this evaluation
process. Remedial alternatives have been identified and screened relative to both
technological and economic feasibility, Alternatives 3, 3-+7, 4, and 4+7 have been
found to be technologically and economically feasible and, as such, these four
alternatives and their associated SSCGs are recommended and will be further evaluated
in the RAP. The SSCGs associated with these alternatives are detailed in Tables 9-2
through 9-4 and are the SSCGs proposed for the Site.
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Sall 5370-3  |Dlaonz {a,h) Anthiacang motkg| 4714 1611 342% | 000052 45 000064 14 2850 T D) 0.00052 13 0.00053 34
Soll 132849 [Dlbenzofuran mgkg! 4714 2 o0% [ 0.gors 5 a.15 0.3 2650 £ o1% 0.0073 120 053 D42
Soll 84832 [Dlsinyl Phihalata mkg] 474 259 6.1% | oo0sp 79 Q.05 075 2650 130 444 0.0083 160 .08 3.4
Soll 131113 [Dirathyl Phehalate mpkg| 4714 372 7% 0,008 90 0652 27 2450 202 a8 D.008 160 0084 2.1
ol 84742 [Din-Butyl Phthalats mgkg| 4754 [l 02% 533 48 ai3 | 053 2450 [ 0.0% D033 ] - -
ol 117840 {0-n-Octyt Pivhafats mgtka| 4714 2 00% | poosa 43 0.47 057 2050 1 a.0% 0,003 120 0.17 a2t
aod 208440 |Fiiorenthona ' mgtka| 4714 a749 | 70.8% | DOoosg 54 [ 11 2950 2118 748% ogondg | 14 0.0005 28
Sail 36737 |Fiuotena . magtka] 4714 sz 2043 | 00007 53 0.00078 ) 2950 1571 53.3% 0.00074 25 0.0008 2
Sell 8768-3__ |Hexachlare-1 3-Buladiono ughg| 4714 a D.0% 05 50000 - - 2950 ] 0% 0.8 100000 - -
Sell 11874 [Herachlorobenzens mofka| 4714 a 0.0% 0.008 52 - - 2050 0 0% 0,008 190 - -
Soll T7-AT-4 Hexach|ooeyslopentadiona mgka| A714 o T.0% 0.013 350 - - 2080 0 0.0% 00129 00 - —
Soll 87-72  |Hexashiomethane mgkg| 4714 o oo | oponr 54 - 2080 | 0 04% 08067 10 ~ -
Eoll 183385 |indeno {1,2, 3.4} Pyiena mgkg| 4714 208 | 51.0% | asaosa 45 00004 z 2050 L) 20.8% ,aD0s3 13 DO00EE EE]
Soll 78561 [isopharons mgka| 4714 [ 005 | onoss 50 - B 2950 0 0.0% 0003 120 ~ -
Sell 1318-778  Imathyl Phene! mykg| 210 o 0.0% 0.013 3.1 - - 126 o 0% 6013 1.8 - -~
Sall 81203 [Naghthalonn ughg | 4718 2530 | s3.6% 0.23 110 024 26000 2051 1571 66.0% 0z 740 0.25 68000
Sall 86853 |Mitobanzana mptkg] 4714 ] 0.0% 5.013 350 - - 2950 0 0.0% 20121 760 - -
Sall B27EB [P mykg| 4714 o 0.0% 0081 58 - - 2950 o 0.0% a.081 120 -
Soll 821847 |N-Niirosa-tii--propylamine myky|  47i4 [ 00% | DawsT 58 - - 2950 o 0% 2.0087 129 -
&oil 66-004 M- mgkg| dF4 2 09% | ooar 58 0.24 .32 2650 1 0.0% 8,0073 120 041
5ol BT.865  |Fantachlorophanol mgtkg| 4714 [ 0.0% 005 G40 - ~ 2050 o 00% 8,048 1300 -
ol 8501-4  |Phenandhrene mgkg] 4714 4002 | eeew | oonost 58 000082 108 2650 2288 FTE% 0005 0.98 94
5ol 106852 |Phenol - mgtkg} 414 2 00% | 0083 # .87 - 18 2650 0 0.0% 8.0053 140 —
&oil 128000 |Pysane matkg| 4714 4345 | sn.2% | nonods 21 00008 140 2050 2447 BZS% 0.00048 1 00005 i1
Soli 10861 [Pyridine moikg| 4714 ] 00% 0.082 170 - - 2050 9 0% 0.082 330 - -
TPH

Sall G18C32ALIPH |Allshatlca (18 - 037) mgkg| €17 608 581% 5 10 5 7200 8 433 T14% 5 10 51 32000
Eoll CSO8ALIPH _[ANlghatics ¢Cs - cgy mpkg| 817 373 ays | 00081 05 0.0081 100 505 375 o84% | 00084 [ 0.6083 5600
Sell COCIBALIFH [Allshalles (G0 - C18) mgtkg| 817 956 30.8% 5 10 5 3000 586 288 2.4% 5 10 5 6300
“Eall O 7CIZAROM [Aromatlos (G17 - £32) mghkg| 817 785 83,4% 5 10 5 00 568" 209 123% 5 1a 5 38000
Sol GEQSAROM _[Aramaties (e - oo} mykg| 817 [ ra% | ooogz 002 0.0052 50 568 187 24.8% 00002 042 0.0002 EX)
gall CEC1EAROM Aromatics (G8 - D16] L 00 43.0% 5 10 5 £800 560 324 57.0% 5 10 5 41000
2alf TPHCBC44 | Total Petralsum Hydrocarbons (CE-C44)  [moka] 4 4 100.0% - - - 350 11000 5 El 106.0% - - 410 10000
Sall 68334305 [TPH e Dlasel mghka| 4714 2930 B3.4% 44 4B 48 BE000 250 2075 70.3% 48 4.8 44 F4H00
Sal PHCG  |TPH es Basoline mgta| 4718 1877 | 3ad% | 00001 a4z 0043 3700 2043 1645 558% 06,0001 12 0,045 7000
Sal TPHMOIL |TPH &5 Motor Ol mytkg| 4714 a4y | Bs8% 7 7 7 160000 | 2950 2128 Y22% 7 T 71 320600
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Table 4.1
Statistical Summary of Sall Matrlx Data

Formar Kast Property
Carsan, CA
0.2 i f »2lomE R "
GAE iy Munimu Mindin
7 P e g iz | | S Pt o o imam | St | e
Value Value Valua Value

Vods
5ol 630206 1,412 Tatrachlaroathatia gk | 4718 [} 00% 017 280 - - 2948 ] 00% [0 1500 - -
Soil 556 [1,14-Trichleroathare ugkg| 718 0 B0% 017 220 - - W4y 1 0.0% 0,16 1100 0,65 .08
Sol 7945 11,2, 2-Telrachlaroathana ughg | 47t [] 0.2% 0.05 200 04 .48 2048 18 0.5% 068 1000 0.4 420
Soil 18005 |1,9.2-Trishloroethane ugkg | arie’ 0 0.0% 0.18 210 - - 2048 4 0.1% 017 1100 0.23 14
Bolf 75343 |1 -Dichloratiapa ughg | a7ie 1 0.0% 01 140 026 026 2048 o 0.0% 041 700 - ~
Soll 78354 [11-D ughha [ 4718 1 2.0% 0.081 120 0.3 (X 2048 o 0.0% a1 620 - -
Sall 583686 1,1 uglkg [ 4718 0 0.0% .14 [ - - 2048 ] 00% a6 260 - -
Soll 87618 [1,2,3Trishtorohenzone ugka| 4Hn 7 0.1% 0.13 [ 0.18 53 2848 10 D,3% 015 B0 (X [
Scoll 88484 11,23 Trkhforapropang ugkg [ 478 8 0.2% a2 570 D55 12 2848 5 D2% 02 2903 048 120
sall 85838 |1,24-Trimsthyipenzona ugkg| 4748 fogr | 228% | et 5 D02 28600 2640 1148 3E% 0083 ) 4,081 50000
Soil 8342-8_ |1,2-0lbrome-3-Chiorapropane ugkg|  4TH8 o 0.0% 0.5 3200 - - 2848 1 [ 05 8000 45 [
sl 106-83-4 1,2 0ibromoetniane (EDB) ughkg| 4748 2 0.0% 248 180 .51 850 2948 o [ .18 2000 - -
soll 10708-2 |12 Dichforosthane ughg| 4748 5 0.1% 211 150 a2 37 2948 o o0% 012 50 - B
Sofl 78875 [1.2Dishisroptopana ugika | 4718 2 D.0% 047 230 8.1 (3 2848 z 04% 018 1200 24 109
Sol 1DB67-2_ |1.35-Trimethylbanzane ugikg | 4718 145 3.1% 2.085 56 0.085 12000 2046 257 22.3% aar 440 0,078 25000
8ol 14226-8 |1, 2Dichloropropana ugtkg | 4718 0 0% 012 150 - -~ 2948 1 00% 0,13 T30 0.1 0,10
Soll 50420-7 _[2.2-Dishloropropana ugtkg | 4718 ] 0.0% 024 400 - -~ 2048 ] 00% 224 2000 B -
Solt 7829 [2-Butannne {Mathid Ethyt Kelong) ugikg | 4738 504 10.7% 13 2300 27 2700 2048 120 4% 1.7 42000 15 52
Sol 85435 |2-Chlototaliene ugkn | 4716 4 (3 0.078 45 015 180 2048 1 0.0% D083 520 44 441
Sol B81-76-6__[2-Hoxanona ugtig | 4718 5 0.2% 0.4 4800 23 ay 2048 1 0.0% 08 25000 6.1 &1
Sol 105-43-4__[4-Chiorololuena ughg | 4718 o 0.0% 0.088 o - B 2848 3 0.0% D075 260 - -
Sal 108404 | 4Methy?2-Fahtenong ughg| 4718 21 0.4% 04 1600 14 15 2343 2 04% [ o000 14 2.7
Soll 67841 |Acalena ugkg| 4M8 Maa B3.3% 47 5600 5 - 860 2948 2031 80.8% 4.8 28000 5 1400
Sal . 71432 |Banzane wpka| 4718 sraz | s7a% | oaes 55 ol 13000 2845 1389 4545 0085 500 [3 24000
&all 108661 [Bromobenzens ugkg| 4718 1 0.0% 0.4 130 2.4 041 2348 1 08% 0.15 530 0.4z 042
&l 74675 |Bromachlorometiians ugka | 4718 [l 0.0% 451" 1300 - - 2948 [l 08%. 05 5100 - -
Sail 75274 |Bromodichisromathana ugka | 4718 24 0.5% a.08 6} 12 680 2948 1 0.0% 0.08 68D 013 0.13
ol 75262 |Bromofam ugkp| 4718 & 04% 03 560 085 29 2948 1 2.0% 6.3 2300 140 140
Seil 74898 |Bamomethane uglky | 471 18 25% a5 [ e £50 2948 2 20% 0.59 8200 0.59 500
Gall 75460 }Carhon Disuflia ugkg| dtie 255 | £6.8% 012 150 afa 52 2048 1637 555% .13 780 0.14 110
Soll 56235 |[Cathon Yetrachlorids vgka| 4vte + 9.0% 021 280 03 03 2048 [ 0% .21 1400 N —
Sol| 105807 _|Shiorobenzana ughg | _arie o 1.8% 0.080 57 0.12 150 2045 31 1.1% .41 860 012 &1
Soll 75003 |Chiorosthene ughg | 47iE 7 01% 027 60 0.39 18 2648 3 1% 23 1800 .54 13
Soll 67663 |Chicrolorm ugkg| 4718 493 16.4% 0.4 150 0.14 110 2048 173 59% [XE] 760 D.14 £l
Soll 7467-3 _ iChloromethana ugkg| 4718 35 7% 023 2600 0.27 520 2048 14 0.5% 022 12000 .25 480
soll 156-592__|aks-1,3- ughg| 4718 2 0.0% [ 250 033 056 2048 8 0% [X] 1300 031 48
Sall 10081.01-5_|aia-13-Dichtoro propene uyky | 4718 [ 0% D12 150 . - 2948 o 0.0% 0.13 210 - -
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Table 4-1

Btatistloal Summery of Soll Matrix Data

Farmer Kast Property

Genaynlec Conslitanis

Carson, CA
0-2t »2to<=6h
CAS Mintmum | Madmu Minjm
R i 1 ot Poreert | M | oK | i | e [Neberoiamearct] Pt | e ou Deseisd | Basein
Valua Valae Valug Valua

soll 8282.8  |Cumana lsopropylbmnzane) uka | 718 281 0.0% a078 af 0488 5900 28d8 1082 37.0% a.086 220 0082 11000
soll 124-48.4 | Dibromonhisromethane uka| 4718 17 0.4% 0.06 1t 0.1 68 3gda 4 04% .08 60 21 047
Soll Y4853 |Dibromomathana ugtkg| 4718 [] 0.0% 02 410 - - 2044 z 1% 02 3o 0.41 053
Soll 108-20-3 | Diieopropyl Ethar (DIPE) ugkg| 4718 4 01% 0.15 230 21 02 2848 5 0.2% 018 1108 0.2 057
Soll §+17-5_ |Bthanal uplka| 4718 37 12.5% 37 87008 50 100000 | suda 25 £.0% 40 240000 45 17000
Soil 00<t1.4__|Ethylbanzena upikg| 4718 | - 407 25% 21 18 012 15000 2948 1074 20.4% 041 25 0.2 28000
Soil 857.92-3_ |EINVH-BLAY! Ether (ETBE) ugka | 4ita o 0.0% 0.14 100 - - 2948 0 0.0% 0.15 250 - -
Ball 75694 |Freon 11 ugke| d71a 3 0.1% o4 140 0147 o7 2948 [ 0.0% ol 590 - -
soil 7612-1  |Froan 113 ugkg| 4718 2 0.0% 0.26 #1g - - 2948 o 2.0% 0.26 2100 - -
Beil 75746 |Froon 12 ugkg|  4i18 13 0.3% 013 170 0.16 0.08 2gda B 0.3% a4 280 017 17
Boil 75002 |Mathylana Chiords ugka | 4¥1a 18 0.4% 098 450D 2.2 2100 2240 17 0.8% o.88 28000 14 il
Solf 1634.04-4 _[MelttyLter Butyl Ether ugtkg | diia 24 05% 0087 20 . (XTI 18 2046 31 11% 0.085 500 241 40
Gel 10451-8 |1 Bulyihenzene ugkg | 458 115 2.4% 011 27 013 4200 2348 1016 34.5% o1 28 12 11400
Sol 85-47.8__ |oXlefe ugkg ] 558 5 D% 0088 18 057 270 a2 48 14.8% 0692 [iZ] 042 15000
Sel 1350-20.7.1_[Bm-Xyleno ugkg| 550 4 1,1% 018 2.0 14 10000 302 48 14.8% 0.18 200 022 sda00
ol 88.87.8  [FrlaoPropyiiohiaita ugtkg| 4716 05 17.0% 0078 77 089 &100 2048 1008 3BT% 0.082 o8 0.083 Foan
Sali 103651 [Propylbenzeno ugtkg| 4718 [ 1% 814 340 056 3800 2048 758 250% 017 460 .18 15000
Solt 135.08-8 [sar-Butyibonzana wptkg| 4718 167 35% DO8 7l 2.083 4000 2945 1245 42.7% 0074 300 2.083 3000
Solt loo.da5 [stytane ughg | 4718 4 BA% 0.4 120 0.1 38 2848 4 01% 015 o1 023 78
ol BEA-05-8  [tett.Amyl-Mathyl Etner (TAME) uptkn [ 4718 [ 0.0% DoEG 110 - - 2048 [ 005 063 560 - -
Soll 75-85-0  |tart-Butyl Aloohal (TBA) ugky| 41 26 D.6% a8 13004 41 430 2045 a5 1.2% 34 B8UDDO 4.1 200
Sol 95.066  [tar-Bubylbanzans ugtg [ ar1a 58 1.2% .06 110 a1 200 2040 &dg 23.0% 6068 560 0.005 350
ol 127184 |Yelrachtopoefiena upkg [ 4718 7 1.6% at4 150 0.18 15000 2048 55 1.8% a1z 750 014 a7
Sall 108884 | Toluane ughg | 471a 412 | 511% | 00m 120 0.1 4900 208 203 30.8% a1 BB 011 57000
Sol 155805 [trans-1:2.Dlefloroothons uptka [ a7r1a o 0% [EE 220 - - 2048 [ 0.0% o018 160 - -
Sall 10081028 {irans.1,2.Dishlorapropana ugky | 4r1a o 0.0% 018 1700 - - 2048 [ 0.0% 02 B4C0 - -
S 78018 {¥richh upka| 4718 28 0.6% 012 150 0.18 140 2048 14 0.5% 2.13 300 s 300
Sall los05-4  JvIng Acstate ugkg| 4714 0 00% a5 6500 - = 20848 o C.0% 3.5 33000 - -
ol 7501-4 |V Ghrorida ughg | 4718 s 03% al4 100 a1s 0.9 2846 4 oA% 015 65 027 48
sol 1330-20-7_|vlonos, Tolal uphkg | 4704 843 17.9% .13 & a6 52000 2636 1024 34.8% 0.14 170 045 dooan

Hotes!

Al data throrh Avbust 31, 2013

—t 4ol applicabla

£ ool

"D RIncluda samplos pollsctod Bbova ground suniata

DL: Bample.specific defection imit

iglkg: millligratm per Klogramy ugrka! microSram ger kitegranmk
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Table 41

Statistical Summary of Sail Matrlx Data

Former Kast Proparty

Carson, CA
) =5 toem 101t Tlaem 10t
CAS . Minlmum hmuim Winlmum | Maximu

Thatrin Number Analyte unkt ";‘:n*;:' umioet of] Percent | miniowun DL |Mesimur OL|  Delected 'S:JEE:A ";;:;::f Mmoo ere=nt. | Winimm DL Maximum b beteatad D;I;I::‘I::‘
Metal
Sall 7440380 [Artimony maka| 2603 448 17.4% Diide 0,308 (SN 487 1azis 1980 | 1a.8% D149 0306 6,751 845
Soll T440-38-2  |Arsanla malka] 260 2847 98.8% 0.398 D383 044 62.8 10218 101EQ 80.6% 0.259 0388 0,388 82.9

. Sl 7440303 [Barum maka| 2600 2603 | 1000% - - 148 450 10218 [ fozis | 1000% - - 108 1020

" gell 7440-41-7  [Barllum matka| 2603 2687 98.4% 0.0037 0137 00813 1.21 1028 1ais 80.8% 0.0037 4137 00813 121
Sol 7440.43.9 _|Cadmium mgtkg| 2603 487 17.9% 0.0064 [RES) 0.011 200 102te | w7a 26.7% 2.0084 0135 9007 202
Ball F440-47-3 _|Chromium motka| 2503 2003 | rog% - - 21 382 fozie | 10218 | 1000% - - 241 742
Soll GRE __[Chromlum, Hexavelart mgtkg| 2518 318 12.8% 0.038 043 0.4 4a 8926 Mag | 11.4% 0.0025 ads 0,038 4.4
sbil 7440464 |Cobak moky| 2803 2600 | 100.0% - - 1.2 BE 10216 | 10218 | 1opow - B [RE] 31.3
ol 7440508 |Oapper motky] 2603 2503 | 1000% - - 122 814 10216 | 10218 [ 1000% - - 101 g0
[ 7439521 [Lasd miky| 7603 7882 | oe3% | aose? 0181 0.231 1330 foz1s | 11 | eoaw ags27 0184 0.231 1320
Soll 7439.976  |Mercury motky| 2608 2514 | 886% | aoala 000556 00041 037 12l | s@1z | geow o013 a.00568 0.0039 133
el 7439.987  [Molybdenum mgtkg|  28pa 1437 | E52% | O.ozs 0,132 20315 8.7 12le | sea1 | sErw 00204 0432 00269 240
Bol 7440020 [Nical mofkg| 2800 2608 | 100.0% - - 161 40.7 tez1e | 10216 | 1000% - - 1.57 Az
Sol 7782492 [Solenlum motha| 2803 1z 5.5% oATs 043 0201 4.4 10216 573 5.5% 0175 043 0.198 d.8
Eof 7440224 [sllver wokg| 2603 43 1.7% oat 017 0428 209 10218 121 1.2% 0ai? 0.147 00362 382
Sol 7440289 [rhalum wotka| 2803 144 5.5% a.0987 0232 0.188 a7 10218 %20 44% 00987 0232 0.163 347
3ol 7440822 [Venadum mp'ka| 2803 2603 | 100.0% - - 4.74 [ 10216 | 10219 | 1000w - - 418 3
Sal 7440606 |Zinc mytkg| 2883 2603 | 100.0% - - 5.57 875 dozis | 10218 | 1oaow - - 557 5770
PCBs

Soll 1267411-2 |AROCLOR 1016 ug'ky 18 .0 0.0% 10 14 - - a7 ] 8.0% 10 id - -
Eall 11104282 |AROGLOR 1221 ugtg| 18 o 0.0% 10 13 - - 47 9 00% - 10 ) — -
Soll 11141-185 [AROCLOR 1232 upig| 18 o 0.0% 10 1 - - 47 0 29.0% 10 11 — B
Sall 5345321-0 [AROCLOR 1242 ughg| 18 [ 0.0% 1 12 - - 47 0 2.0% 10 12 — B
Soif 12672.20-6 |ARQCLOR 1248 uha| 18 a 0.0% 10 14 - - 47 0 2.0% 10 14 - B
S0l 11097-631 |ARTCLOR 1254 vpkg| 18 ] 0.0% 1 12 - - a1 [ 0.0% 1 12 N -
sol 11096-82.5 [AROCLOR 1250 kg 18 o 0% 1" 1 - - a1 [ 0.0% 15 11 - -
Soif 57324235 [ARQCLOR 1262 wwha| 18 ] 0.0% i 12 - - 47 0 0.0% 10 12 N

SVOGHPAH
Sall 120-82.1 _ |1:2.4 Trichlarabangane ugka| 262 5 0.2% 013 100 0.24 320 10297 12 0.4% 0.z 81000 ai? 320
Sall 05.50.1  |1:2-Dichiorobenzens ugha| 2823 1 0.0% 0.081 520 0.55 02.55 10267 18 0% 0.084 4loan 011 330
Soll - 541731 [1,3D) ugha| 82 ] a.0% 0.084 510 - - 10287 4 0% 0084 41oan 021 50
Soll 106467 _[1,4 Dlehiarobenzana k| 2528 2 a1% oM 710 0.28 440 10287 7 0.i% 94 Biom 0.3 440
sl 80120 [1-Mothylnaphthalane maikg) 2526 isa3 | sosw [ 43 oo 140 10280 4515 | dnsw -0.001 48 0.001 160
ol 05-95.4  [2,4.5-Triehloraphenal mgikg| 2527 1 0.0% 00116 3 0075 [ 10281 1 Da% 00416 150 0.075 D075
Soll 88062 [2,4.8 Trichloraphanal mgtka| 2627 o 0% 04116 32 - - 10281 1 Da% Dot16 12 0.4 044
ol 120.832 |24 Blchiorophehiol matkg| 2627 1 0.0% 0018 20 0075 DO?S 10261 2 00% 00118 140 aa7a 043
ol 105876 |24 Dimathylphenc| mafkn| 2827 [} DO% 09116 24 - - 10201 ] [ 00116 120 -
Geatknlos Cohsuhanis Pago 9 o7 15 5B0484_350G Tables 4.1 to 4.6_10-2013xximx



Table 4.1
Statletical Summary of Soll Matrix Data

Former Kast Property
Garseh, CA
= Eloex 10 Ola«=101
CAB Minfmum | Maximum Mauimu
Malrx Nurnizer Analite untt e | o et | Minimum DL [wesmum o1, vacled Petecied N;.":ﬂ“;::' fumaar of g;'::k”; Hinfmum GL [Maxnum oL ’;E‘%E::nmd D::El:r:

Sol 51-265 |2 4Dlnitrophana! mika| 2827 ] 0% 0048 180 - - 16251 [] 20% 0.048 T - -
Sal 121-142 _[24-Dindrololuana meka| 2627 5 D.3% 00116 30 0065 31 10281 18 1% a.0tls 150 0081 at
Sall 608202 |28 Dinfiretluana mivkt| 2827 [ 0.0 0.008 33 - B 10281 2 0% Qo8 170 0088 (S
Soll 91-58-7  |2.chiargnaphthalana mokd|  ge27 [ [ 0.0083 20 28 2.8 10291 3 0.0% 0.0083 67 0.18 28
Soll 36578 J2chigrephanel matka| 2827 [ D.0% 0.0115 7 - - 1028t ] 0.0% 00118 140 - e
5ol $147.6  |2Metinaphihalana mokgl 2627 1913 | 728% .0005 2.4 0.0006 260 10281 7571 73.6% w0008 a7 0.0098 280
8od BEABY |2-Mothylithens! kg 2827 o ] 0.0116 28 = - Tazel q 0.0% aotls 140 - -
ol 56744 [2.Mirmaniine mykg| 2627 1 [ 0.048 as 0.18 0.18 1020t 1 0.0% oude 190 ads 018
Sall 86-75.5  |2.Mitrophanal mytkg| 2027 [ 0.0% a0t 16 28 - - 1020+ a 8% 00118 130 -
Sell ©1-94-1 |3, 3Dishlorobenzlding mgikg| 2827 o 0.0% a.0083 220 - - 102 0 0.0% 0.0093 11ca - -
Saoll 106445 {3t4-Malhypherial mykg| 2878 T 0.0 8.011E 27 - - 10280 1 0.0% 00118 140 073 073
Soll 8e.08.2  |3-Miusanilne motkn| 2e2¥ a 0.0% a.01 32 - - 102g1 0 Do% ¢.01 181 - -
Soll £3452-1 _|4,6-Dina-2Malhylphened maikp] ze27 [} 0.0% D083 3 - - - 102g1 [ DD% 0483 1800 - -
ol 10165-3 | 4-Bramaphenyl-Pheny! Etnar mgkp| 2827 a 0.0% .ace? 20 - - 10281 [ 00% 0.0087 100 - ~
Soll 52-50.7  |4-Chlare-3-Methylphaal mo'ko|  R&27 1 0.9% 00118 30 0.087 0087 10281 1 0.0% DO1E 150 Q.087 0.087
Ball 108-47.8__|4.Chioreaniina mo'ka| 2827 [ 0.a% 30118 28 - - ipzg1 [ 0.0% o018 120 - -
Sall #a05.723 [4.hlorophen.Phanyl Ether mgikg| 2637 0 00% 0.0057 21 - 1bagt [] 0.0% 0.0057 100- - -~
Soll MEPH4 _ [4-Mothyiphanol tp-Dresay mykg{ 183 1 05% 0,073 24 0.14 52 [l 1.2% 2078 47 014 .22
Soil 109-01.6 | 4-Fittroanlina wokg| 2827 [ 00% 20483 28 - - 10381 [ 00% 0.0483 14 - -
sol 108.02-7 _[4Nitrophanol wptig| 2627 1 0.0% 20087 a2 a1 0.4 10281 1 0% 0067 182 [X] 04
Sed 83328 |Acanaphthena matkg| 2627 1337 52.68% 00009 13 00009 11 1ozsi 3353 32.8% 0008 49 0.000 17

[ sar 208.86-8 [Acanaphthytana mykg] 2627 434 16.7% a.0008 E] 40086 ] o291 1932 |+ feew 0.0008 84 00004 45
Sal 62503 {Antine mg'ka| 2825 2 £.1% .56 23 1.8 4 10280 [ al% 0.058 110 0.0BS 4
Soil 12042.7  |Anthiagens mg'kg| 227 1074 40.9% 00004 16 040083 07 19201 4002 38.9% 0.0004 57 0.0D084 26
E 103933 [Axohenzene mgka| 2828 1 A% 2.1 21 024 024 10200 1 o [h] 110 a4 0.4
Soi 52675 [Bonzidine matks| 2627 9 0.0% .07 240 - - lapat [l 00% 007 930 - -
Sl 56-55-3  |Benro {a} Amhracene makgl 2827 1632 82.1% 0.00085 31 00007 35 103 7588 TAT% 0.00085 95 0.00a7 a7
Soll 50.32-8  [Benso {a) Pyrens mg'ky[ 2827 1454 £5.3% D.00aM8 2.3 D.ODOS 15 103H 7268 T0.5% 0.00043 43 0.6005 22
Sall 205952 |Benzo {b] Fiuarentnens ma'kg| 2827 142 43.5% D.00a3s 5.2 0.D005 & 1ozai 6074 59.0% 0.00933 42 0.0005 18
Sl 191-24-2 | Bonzo @@.hi} Pandane ngkg| 2627 1og | 434% | posod? B2 0.0007 53 1ozat 67712 | msom | 000047 48 0.00052 13
all 207.088 | Banze (8] Fluoranthensy mplkg| 2827 a6, 13.0% B! " doan7a 22 1ozl 253 | 2ow 0007 B3 0.00078 48
Sall 65-85.0 |Benzels Acld molkg| 2837 1 D.0% 0.084 1ga 12 12 10291 ] 04% .0sd 780 0.5z [E]
Sall 0616 | Benzyl Alsahiol mglkg| 2827 0 D.0% 0.054 31 ~ - 10291 1 0.0% 0.054 150 1.8 18
Satl 111-84-1 | Risf2.Chieroathax Mathahe mgka| 2827 [ D.0%h 0.0116 * - - 10291 [ Q0% Q0118 120 - -
5ol 1114d-4  [@iafR-Chletoathyl Bher mgika| 2527 [ 0.D% 00118 23 - - 161 o 3.0% ani1e P10 - -
ol 105601 |BistR-Chiorolsapropvl Ether mgka| 2827 [ [ api18 24 - - 10261 o 00% .0118 120 - -
St 117817 |Bis(2-Ethylhexyl) Phihelats mg'k| 2827 33 1.3% 0.038 a3 0,088 14 10261 322 3% 4,088 BB p.082 22
Soll BE-88-7  |Butyl Benzyl Phthalzie mytke| Az 26 1.0% 40116 24 D024 ad 10261 116 1.1% 0.0118 180 0.023 a1
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Tabla 41 .
Statistical Summary of Sall Matiix Data

Former Kast Froparty
Carson, CA
=Gtoes 107 Qlo<a 10t .
CAS Minimurn | Maxlnum s jax

airlx Mumber Analyta unlk e | oeere | dert [ winimam £ vaximur b n;:;}%:q Daca ewmion | oaeeee | tereen, iimom DL tasimu o4 D:,I:E:‘:’:‘; %EEE':
Sl 2i68-01-8  [Chymens matkg| 2877 183 | @p4% | 000054 22 000062 88 10281 5231 a0.0% | o.o0058 z2 00082, 130
Sall 5370.3  [Dlbenz (am) Anthreceno mgkg| 2827 a8 15.0% | oooosz &7 00007 82 10261 2630 | 256% | 000052 48 00053 3.4
goil 132-04-0 | Dlbenzafuray makg| 2527 2 0% 0.0073 ) 0.4 12 10261 7 0.1% 0.0073 120 a3 1.2
ol 84562 | Dlethyi Phthalete malkg| 2827 128 48% 30063 3 0.6 068 10281 494 4.6% ©.0063 160 0.06 3
Soil 131113 [ Ditsthyi Phihaata mukg| 2827 187 6t 2.008 38 0.054 08 a2ei 741 7.2% 0.008 180 0052 27
Seil 24-74.1 | Din.Bulyl Phihalats motkg| 2827 0 0.0% a.083 25 - = 1azss 8 DA% 0023 o [AE] 023
Soll 117840 |Di:n-Orlyl Phthelete atka|  Rezr 2 01% 2.0063 48 oz 0.3z | dager -5 0.0% 00083 120 012 0.57
Soll 206.440__[Fiuaranthane " matka| Rmzm 171 65.1% | Booode 2.3 0.0005 12 az81 757 | 6% | oocads 84 D.ODI5 28
Soll 8037 |Fliorane mptkg| 2827 1688 | 60.4% | oodots 34 Do007e 0 10281 [0z 40.0% | o007 53 0.00078 2
Soll 87.68-3 _ |Hexgahlora-1,3.utndlens ughg | 2428 9 0.0% 08 20000 - - 10292 o a04% 05 100000 - -
Soll 118.74-1 _ |Hoxachlorshanzahe matkn| 2627 0 0.0% 0008 26 - - 10281 0 0.0% ' 0408 100 - -
Soll 77474 |Haxeohlolacytlopantadena mgke] 2827 0 0.0% d.0118 170 - - 10281 o 0.0% 0.0118 m - -
sl 67-72-1 _ {Hexachloiasihane moika| 2627 + 0.0% 2.0067 23 55 88 1ozsi 1 00t 0.0057 19 68 [T
Soll 19339-5 {indeno 1,2,3-c.d) Pyseno mgika| 227 562 254% | 000053 ar 250076 18 10391 3847 | a74% | oowss 43 0.80055 32
Soll 70-58-1_|Isophorane moika| 2637 0 [ 00083 24 - - in2e1 [ 0.0% 6083 120 - -
Soll 1319-17-3 | Methyl Phenot mgika 95 0 0.0% k] 1.5 - - 433 0 0.0% 0013 3.2 - =
Soll 11203 [Naphthal ugkg| 2638 1005 1 125% D24 360 D25 82000 ipzs? | m4gs | e2.7% 023 a0 015 82000
Sl 82853 |Nlirabenzans mgtkg| 2027 0 0.0% oai16 150 T~ - D281 D 0.0% ootie T8 - -
Sl 62-759  |N-Nlbosedimathylaming mpfkg| 2828 © 0.0% D.oM 23 - - 10250 o 0.0% 0.081 120 - -
sall 521:84.7 _|W.NMroso-dl-n.propylaming mghg| 2827 1 0.0% D.0057 23 0.1 214 10281 1 00% 08087 120 [T 0.14
Sall 86306 | N.Mirosodiphanylamine motkg] 2627 1 0.0% 00073 24 55 55 10ze1 4 DO% 00073 120 024 55
Salt 87-86.5  |Fentachiorophonal mg'kg| 2827 o 0.9% 0.0463 280 - -~ 10281 o D% 0.0453 1aon - -
Sail 85018 [Phoranthiono motkg| 2827 1848 | 742% { 000051 z 000058 55 10281 8318 | spaw | 000051 56 0.00058 100
Soil 10865-2  [Phenol mgikg| 2627 o D.0% 00051 28 - - 10281 2 0% 00053 140 087 18
Sol 128000 |Pymeng mghkg| 2627 208d | 7a7% | 000049 21 0.00056 20 10284 2as8 | oB3w | 0.0004p 24 00005 240
ol 110861 [Pyildine no'ka| 2826 a 0.0% 0.082 67 - - 10280 [ 0% 082 30 - -
TPH

soll €18C32ALIPH |Allphatice (C1g - €32) motkg] 537 389 72.4% 5 1o 5.1 1600 2020 1635 { 50.0% 5 10 5 32v0e
soll C5CHALIFH |Allphatics (G5 . C8) mgfkg| 537 358 58.8% 0.0081 o5 0.0082 Joon 2018 1107 54,3% 0.0pa1 0.5 00091 7an0a
Sol C8E1BALIPH [Allphatics (08 . C18) mkg| 537 204 40.2% 5 10 5.8 800 2018 618 4545 5 10 5 6300
sel ©17032AR0K | Aramntios {C17 - C32) mgkg| 537 38! 65.4% 5 10 5 18000 2020 1525 | 7som 5 10 5 36O
Sell CBCsARGM |Aromatics {C8 - Ca) metkg| 537 230 A28% 0.0002 D.02 0.0002 14D 2020 487 24.8% D.0002 0402 0.0002 ala
Soll cac1BARQM [Aromatics {C8 . G168} my'ka| 537 203 52.7% 5 10 5 6400 2020 1607 48.9% 5 1 5 4lcag
Soll TPHCECA4 | Total Patroloumt Hydrocarbons (C6.C44)  {matka| 5 z 40.0% 48 4.8 4800 22000 12 50% 48 48 1350 27600
Soll §8324-20.5 _{TPH a8 Diasel mitka] 2877 160 | G8.2% 48 43 44 54000 1028 vess | 7ds% 48 [ [0 140000
solt PHCG  [TPH as Gasallne m'kd| 3625 1568 | saT% 0.038 0.42 0048 5800 10291 4791 46.8% 0.0001 12 0.043 W0 -
Soll TPHMOIL  |TPH as Motor il mgkg| 2627 1723 85.8% 7 T 7 76000 1021 ) 76.8% 7 7 7 220000
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Tabia 4-1
Statistical Summary of Soll Matrix Data
Farmer Kast Property

Caraan, CA
>8loe=fon Ttoe=fofl
CAS Minkmur | Maximuns Minimuin | Maximu
Hatrlx Nurber Ansiyie nt ”s":"":‘l:l:" ”g';::i:' ersent | Minimum DL Maxiva o, Dutciod D;t;%':d N;;.r,r:;;lr!:l N;’::::: | Fercent |mtnimum oL Jtasimum o] D\l"t.]gl:t:d m\:lf:;

Vacs
5ol 430208 |11, 1,2 Talraohioraetnans ugkp| 2624 o [ 0.1 810 = - 10280 o [ o 1500 - ~
5o 1568|111 Tilehlarosthona ko] Zem4 0 [ X 160 B ., | 1mmo 1 4% Bl 1100 [ )
Soll 78845 _|1.]2.4 Tslraohoroethane kg ] 7624 5 02% 0.08 25 [ [ 20 | a1 03% 008 00 01 420
Soll o008 {112 Trishiorcathans ugiky | 824 [ 02% 047 40 0.8 56 oz | 10 01% 0.1 e ) 5
Sl 75543 |11-Dlchioreathans | et [l 0.0% o1 20 - B 0200 T dox o1 o0 0.0 028
Gl 75354 [5,1-Dichloroothane ghg| 2824 [l 00w 0.1 320 - - 0200 [ 0% [ 3 05 018
Sl 5E35E-8 |1 1-DlcHarspropane wgha| 7824 [ 0.0% (25 400 - - Toze B 00% 014 80 B B
sal 7616|125 Trchlorbanzens e 2024 10 0.4% 815 840 047 a0 o | 09% [XE 800 017 340
sal 86184 __|1,3 Trichlarapropanc iokg| 2634 1 D ] T2m e a0 oo | 24 02% 02 2000 [ 150
Sal 05656 [13,4Trmelhyibaraans "~ |uog| 234 | 13 | szaw | oosd 52 00 Ba000_ | 10260 | 570 | sagw | amny o8 G050 4000
sofl . | es128|1.2Dibromo-2Chiarapropana ugra] eead o [ 05 5700 B - 10260 T 0.0% 05 16000 55 58
Sal 108039 _|1.2Dibromuthana (08) ugha | 2ets o [ 012 820 - B 10260 b 0.0% 012 000 [ 50
Goil 107052 |1.2Dchlotosthans ugka |28l 2 (D 01z 310 021 74 10260 7 0% 0.1 750 02 73
5ol 76815 |T.Dishlorapropans ugky| 264 2 0% 010 80 045 B 10280 [l 01w (X2 7200 031 0
ol 108678 |13 Trimetiylsarzans wyhy] 624 | sw | sazw | oam 510 0078 3000 | soze0 | 1701 | teew | ooes 510 o078 51000
S0l 1472288 _[1,3Dichlerapropans ugha | Fera v 00% o1z a0 B B 10260 1 0% 012 780 045 0.19
Soll 594207 _[2,2-Diohlotapropane ugha | 2ses o D 018 840 _ B 10280 [ T (3] 2000 B B
Sl 78902 |2-Butanors ielnyl Etfyh Katono) ugha| ez [E] 50% 15 [ 21 2 Tozbe | 815 | 7o [ 1200 2 T
Sl 05408 |2-Ohlorotolusng ugiig | 2624 1 00% | oo [ 35 36 To280 g t% |- oom 520 018 150
Sol SOI7EE |2 Hexanons ughg | _ae32 o 50w [T [ B - =) 0 0% 0a 25000 23 £
ol 100431 |4 Chisiatalusna = 1 0% 0075 200 [ [EL 10250 [ 0.0% D066 150 [ 027
Sl 106-10-1 | Methyk2-Pentanons gy | 222 B 1% 0B 000 i 25 ke | 28 03% 02 o0 4 15
Soll 67641 |Acetans - whg| ez | ez | soow 5 12000 48 w0 | 1gEs | 7ese | v 45 20000 a8 600
Sai 714352 |Banasne - whg| wmad | M | sopw | opes 20 oA 3300 | 1m0 | s | szew | oees w0 0 33000
soll 108991 |Bromabanzans ugkg) 2624 [ 0% X 380 Te 15 10280 3 0% 0.1 = wal 18
S0l 74075 |Bromochleramathans ughe| 2622 o [EH 0.3 3500 - B 70388 o 00% 05 B100 - N
soi TEar ughy] 2624 g 0.2% [ P 0% o | 1oosa | af 0o 3 = 0iz T
Soil 75252 |Bromoform ugha| 7624 2 [XE3 03 1200 .78 13 10280 s 0% b3 2500 065 140
Soi 74539 |Bromomethans ugh | 7824 7 0% B ) 0.7 00 o280 | 2 | ow 05 B700 083 1300
Selk 78450 [ Carban Cisulide ugkg 2627 1245 A7 8% 0.43 320 043 120 10283 5537 £3,8% 043 780 0.3 120
Soi 66255 |Carbon Teiaohiorids ugkg| 024 B 00% o3 530 B B 10250 1 00% 5 1400 05 03
Soil 108907 |Chioraberzona ugig| 2624 ) 0% Xt Pz 0,12 ) oz | 10 | 14% [ o6 12 150
Gl 75000 |Chiorashans uglg| 2624 3 0% (R} Ta (B 0.0 oz | 13 1% EEE 100 032 [
Bl - | 67053 |Ghiomtorm wgig| 3824 121 5% o 20 [ 50 toze0 | o7 | 7% 011 760 013 o
ol 773 |Chiorsmatban ughg| 3024 25 1.0% 023 5500 [ 510 ot | 74 07% [ 15060 08 520
sl 156502 |sls-1 2-Dichlorsathame g | 3824 7 ) 613 520 02 440 e | % % 013 ta00 2 40
Sal 10067018 _|de-".>-Diahlorspropars k| 201 [ 0.0% o1z 30 B - fo280 B 0.0% oz 610 B B
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Table 4-1
Statlstical Summary of Seil Matrix Data
Former Kast Proparty

Garson,.CA
=Bloe= 10 it Oto<= 101
GCAS Minlmurn | Maxd Inimum
Matrix Huinber Analyte unit "f:.'":;‘!:' hamisor o] parcen! | Winmaurs oL, [Masimum oL ttactn nv;z:«iu:‘ Nﬁ":‘.:‘j:’ N;’:’l‘;:::' porcant. Wininams DL Hasimum oL, g:‘n:lzh:d 'gj‘,‘am:‘;':

solt 88-82-8 _[Cumane (sopropyibenzane) kg | 2624 1z | dmEw 0.088 50 9.096° 18000 iope0 | 2887 | 68w 0078 500 9.082 18000
Solt 12446-1 | Dlbromnchloromathane uikg | 2624 5 2% 0.08 55 o1 [ 10280 2% o.a% 008 580 0.4 [
S0l ‘74853 |Dlbromemethena uglkg | 2624 . 1 2.0% 2.2 1300 50 5 10250 E] 0% oz 3100 047 50
Soll 10820-3 | Dliscpropyl Ether {DIPE) ugkg | 2624 ] 0.2% 048 450 [ 1.4 10230 14 01% 018 1100 0.2 14
Sall 5417-5 | Elhanel ugikg | 2622 167 2.4% 40 150000 41 21000 10268 | 1038 | 0% ay 240000 45 100000
Soll 100414 ugtk | 2824 1351 | 815% 041 48 0,12 42000 [ Mo2ee | zemz | 2r.ew 0.4 48 5.12 42000
Soll 537-82-3_|Ethyi-tButyl Ethar (ETBEE} ugrkg | =824 0 0.0% .15 470 - - {az80 0 0.0% 2.4 50 - L
Soll 73894 [Fraon (1 ugta | 2824 @ oo ¢.14 350 - - 10700 a 0% 0.1 ) ©.57 247

| Sall 76131 [Froon 113 ugkg| 2022 [l 0.0% 017 80 - - 10268 [ 0.0% 017 2100 ~ -
sall 75718 [Fraon 12 ugkg [ 2624 3 0% 014 410 016 17 {o2s 27 0.3% .13 060 918 i7
sall 75.09-2_ |Msthykns Cilaride upthg | 2624 12 5% 0,64 5500 22 23 1025 47 0.5% 0.64 23000 1.4 2100
Sail 1634044 |MathyHari-Butyl Ether ughkg| 2624 18 D.7% 0.095 270 0.18 18 107299 73 0.7% £.087 540 311 140
Sal 104513 |n-Butylbenzena ugg | 2624 1241 | 4vam 0.12 13 0.15 13000 o200 [ 2872 | 23w 041 36 9.12 13000
Sol 95478 |o-Xytena ugkg | 201 49 A% o.ce 410 .67 11000 1162 102 .5% 0088 440 012 15000
Soll 1330-20-7-1_|wimeKytens upkg | 261 55 20.5% 015 261 034 18000 1182 12 10.3% .15 250 =] 34000

| Soll G076 |plsopropylialuens ugkg | 2624 1265 | 482% 0084 550 0082 12000 100 | ala7 | @08% a.07a 580 088 12000

| Solt 10365-1 | Prapylbenzans Ikg [ 2624 1045 | 38.9% 017 A1 03 24000 10260 | 1854 | 180% .14 850 aia 24000
Sol 13598-6 _|soc-Bulplbenzens kg | 2824 1357 | 51.0% Davs 530 0.073 9500 200 | 27am | 2mI% 0.088 530 078 5200
Soll 100-42-5 | Swrene uplkg| 2624 o 0.3% 0.4 560 0.25 % 10280 17 0.2% 614 510 021 8

, Sol SBACS-D _tan-Amyk-Mothyl Ethar {TAME) kg 2824 ] 0.0% 83 320 - - 10280 [ 00% 0,086 580 — -

i - "+ soll 75650 |tat-Buty Alcohol (TBA) alka [ 2624 62 2.4% 2.5 ) 42 120 10280 125 1.2% 25 [0 41 430
Eoll 96088 |tarl-Butylhonzane ug'ka [ 2ge4 03 281% 0,072 230 0.097 420 10200 | 1468 | 1434 0072 550 .08 420
Soll 127184 [Telrschiorosthano ugka [ 2s24 3 4% 04 310 C.14 29 10280 145 1.6% 0.1 750 0.14 12000
Soll 100863 |Toluono ugthg | 2624 1003 | 282% a1t 479 0.11 50000 10280 | 43ta | 4w 0,093 660 0.11 57000
Sall 15060-5 __|trans~1,2-Dkchlotothens ugkg | 2624 4 0.2% 418 470 6.5 1500 10280 4 0.0% 047 1100 063 1504
Sdll 10051-02-6_[trmns-1,3-Dichloraproponn ugka| 2622 0 0,0% 02 3600 - - 10288 ] 00% .18 8400 " .
Soll 78016 [Trichlorouthuns up'hg | 2624 [] 0.0% 013 350 a7 720 10950 51 5% 212 00 0,15 720
Soll 106-05-4__ [Vinyt Acetata wykg | 2622 1 0% 23 14000 5200 5200 10286 1 0.0% 23 33600 4200 9260
Soll 7501-4__|Vinyl Chorlds upkg | 2624 3 0.1% 015 280 214 034 10280 15 1% 014 850 X3 )
Soil 1330-20-7 _[Xylenas, Total uykg ] 2613 1225 | 4e8% 015 200 210 140000 | 10257 | soa | aeaw 013 200 0,15 140000

Motos:

All data Huotegh August 35, 2013

-« blot applicabla

1t foot

0 ichidas samples colliclod obove ground surface

DL; Sample-spachic detoction limlt

maikg: mlligram per Klagram; ugikp: microgran por Kagram
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Gaosyntec Daneutents

Table 4-1

Statistical Summary of Sail Matiix Data

Fotmer Kast Praperty
Carsan, CA
»10H
CAS Minltutm iUy
Hurmar Al unt Ns“;;‘b;"'_'." Humber of ;;;f:;; Winlmwn GL [#Maxinun OL|  Detected 'S=:=cln':
Yalye Value
Matal
ol 7440360 [Artimony mgrkg] 204 2 10.7% 0,549 0.208 0.512 577
Sol 7440382 [Arsenic makg| 204 188 51.2% 243 2,388 0.422 532
Boll 7440-363 _[Barlum mpkg| 204 204 [ 1000% - - 227 221
Soll 7440-41-7 _ [Barylium makg| 204 128 82.7% 0.0037 837 00947 0.982
Sai 7440438 [Gacmaum maka| 204 40 18.8% 0.0098 2155 G158 124
o 7440-47-3_[Chromium mathg| 204 204 | 1000 - - 253 283
[T CR6 __|chromtlum, Hexevalent make| 28 [l 15,8% 0% 0.22 0.042 033
Sol 7440-48-1_[Cobatt mgke| 204 204 | 1000% - e 145 183
Soll 7440508 [Copper mokg| 203 204 | 1000% B e 0659 505
sol 7435-62-1_|Lead mgkg| 204 201 8.5% 0.0527 0527 0.5% 158
sol 7435-97-6__fatarcury mgkg| 204 108 51.5% 0.0013 0.00588 05048 0,424
Sol 7433567 [Malybderum mpkg| 204 El 15.2% 0.0208 2132 0.0605 2
ol 7440020 \dicksd mgkg| 204 200 | 1000% - - 171 299
Sol 7762-462  tSalanium mykg| 204 2 1.0% 0.175 2351 0,58 0.06
ol 7440224 [Slver mykg] 204 [ 2.0% 0.0208 a7 012 0.841
Sol 7440260 [Theflum mgkg| 204 13 5.4% 0.0587 0232 0,249 824
Soll_- 744D-62-2 |Vanedium mgkg| 204 204 | 100.0% - o 408 819
Seil T44D-BE6 _[Zinc mykg| 204 204 | 100.0% - o [ 175
POBs
Sol 12074-11-2_[AROCLOR 1016 D [ 0.0% 10 10 - -
soll 11104-20-2_|AROCLOR 1224 ugkg| o8 0 0.0% 10 10 - =
ol 11141-16-5_[AROCLOR 1232 ughy| o8 0 0.0% 10 1 - ~
Sall 53486-21-8_[AROCLOR 1242 gy 98 0 0.0% 10 ) - -
Sall 12672288 _|AROCLOR 1248 ik o8 0 0.9% 10 50 -
Soll 11097-62:1 |AROCLOR 1254 ugta| 6 o 00% 10 0 - -
Soll 11056-52-53 |AROCLOR 1260 ugkg | 06 [ 00% 11 11 - -
Soll 3732423-5[ARDCLOR 1262 ugh | 88 [ 0.0% 10 16 - -~
SVOCuPAHS
Soll 120621 1,24 Tilchloroberzena ugka] 248 1 0d% 015 580 20 20
Soll 8550-1__[1,2-Dichlarobanzens ughg| 243 [ 0.0% (%] 430 - .
Sail 541-73.1  |1,3-Dichlorobanzens uglkg 248 [ 00% 613 kL) - -
Sail 106-46-7 _|1,4-Dichlorabanzens ugkg| 248 3 0.0% 512 430 - -
Sl 80120 [4-hathwtaphttialona mgikg| 242 119 A7.8% 0.0 0,085 .00t1 3
Soll 95854 [2,46 Trishlotophenol mgthg| 248 E] 0.0% oai3 3.3 - -
Sail 86052 12,48 Trishlorophenol matg| 240 0 0.0% naia 32 - -
Sal 12085-2  [24-Dishiarophenel mairg| 249 [ B.0% 0012 32 - -
Sod 105678 [2,4Dimathylphenel matg| 240 0 0,0% naia 42 - -
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Table 4-1
Statistical Summary of Soll Matrix Data

Former Keat Property
Garaon, CA
=103t
OAS Miniru um
Mallx Mumber Analyte unkt N;‘:"":’;:' N evteons| foce=et | iemum DL [Msximum oL Deteciad | eesion
Value Valna
Soll S12as 240 mykg| 248 [ 0.0% [ 49 - -
Soll 121142 [24-Dinltrototuane mgkg| 249 [ 00% tots 3 - -
Soll 808202 |28-Dinlroteluans mokg| 248 a 0.0% o013 33 - -
Soll 41-507  [2-Chloranaphihelens make| 2 a 0.0% 0013 48 - -
Soll #5578 [2-Chlorophenal mgikg| 248 a D.0% 0813 5.2 - -
Soll 41-57-6 mghg| 248 122 40.0% 00005 0.1 0.0012 [
' Soll 95-48-7 |2 Mathylphenol mgkg| 248 0 0.0% 0.043 34 - -
Sl 26-74-4__[3-Nisoeniine mpky| 240 0 0.0% 0.047 33 - -
Sol GB-75-5 | 2-Nitrophanol mgkgf 248 0 0% 2013 32 - —
Sol 91841 [3,9"Rishlorobenzidine migkp| 248 0 0.0% 2013 55 -~ -
Sl 106445 [3/4Mothylphenal makg| 248 0 0.0% 2.058 2.3 -~ -
Sall BS00-2_[3-Nitroanline makg| 248 ] 0.0% 005 3.2 - -
Soll 534521 | 4,6-Dinltro-2-Methylphenal matkg] 249 [ 00% 0058 50t - -
Sall 104-55-3 | 4-Bromophenyt-Fhenyl Etior mairg| 249 @ 0.0% a013 4.7 -
Sall 59507 |4-Chiore-3-Motiylphanol meka| 248 a D.0% 0013 3 -
sail 106-47-3 _|4-Chloresriline mghg| 240 ] 00% 0013 EX) - -
Sail 7005723 |4-Chterophanyi-Piany| Ethar mgkg| 24 o 0.0% D013 5 - -
ol MEPH4  |+sthyiphenal fp-Crasol) mplkg|
ol 103-01-5_ [4-Nitroaniline mghg| 240 o D0% 905 28 - -
Soil 100027  |4-Nitrophens! mgky| 248 1] 00% .05 3z .- -
sol 83-32-2 [Acanaphthens motg| 248 54 21.7% 05009 12 0.0M7 77
sl 208.95-8 [Atanaphthylens mpkg| 243 E] 18% 08,0006 441 0.0007 042
ot 62533 [Aniine . mykg| x4 D 0% [.056 28 - -
Eoll 120427 [Anthiscens mytka] 248 21 A% 0.0004 5 0.00072 s
Soll 102-33-3 . [Azabenzana mga| 240 o 0% 01 52 - -
Eoll 02875 |Benzldine mykg| x4 [ 0% 093 60 - -
ol 56850 |Benza () Ambrasona mgtkg| 240 2 1.2% 0.0007 55 0.0007 1.3
Soll 50-328  |Ben=o @) Pyrona matkg|  24n 20 10.4% 00005 58 0.0005 .78
all 20537 [Benzo (5} Flusranlhena mgtka| 748 15 6.0% 0.0004 54 0.0068 0.4
Sall 15124-2_ |Benze igh) Pardana mgg| 248 13 52% 000047 12 0.0011 a4
Sall 207082 |Benza (K) Flusranthane makg| 248 2 0,8% 00007 a5 0.0012 034
Soil 65.950  |Banzalz Acid mgka| 248 0 0.0% .58 28 - .
ol 100516 |Banzyl Alcafol gkg| 248 [ D0% 0,054 31 - .-
Sol 111911 - |Bls(2-Chisrosthaxy) Mathars mgkg| 248 q 0.0% 0013 41 - .
Sl 114-4d-4_ |Blstz-Chlaroalhy) Ehar myky| 249 q 0.0% 0o13 5.1 - -
Sait 108801 |Blst2-Chlorolsaprepyl) Ethar mykg| 243 0 0.0% D013 44 - -
Solt 117-81-7__ |Bls(z Ethylhesyl Phthalate mpkg| 248 ) 0.4% .00 82 18 1.8
Sol B5-66-7 | Butyl Bonizyl Phiheleia mgkg| 240 5 DA% 0.013 5 07 017
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Goosymias Consulants

Table 41
Statistical Summary of Scll Matrix Data
Formsr Kast Property

Carson, CA
=10t
elix Nf"?zef Anetyls U M ofptumser o) Purcent (e e o g:ﬂm “é:ﬂ'é'ﬂ';

Samplas | Delects | Detectad atus ale
Sl 218018 |Chrysane mgfkg| 248 40 16.1% £.00058 56 0.00004 54
Sol 53-70-3__ Dibenz {a.h} Anthracena matkg| 248 4 1.8% 0.00052 10 000052 0.3
Sol 132846 | mgtkg| 248 1 0.4% 4013 48 0.097 0.087
Sol B4-58-2__|Disthyl Phitalata mgky| 243 ] 00% 0013 34 -~ -
Sol 131-11-3__ |Dimeliyd Phitalata mgtg| 249 17 5.8% 0,13 36 0.2 0.46
Sol 84742 |Di-n-Butd Phihalata mgig] 243 ) 00% 005 63 - -
Sl 17-84-0  |Din-Ostyl Phithalate matg| 248 o 00% M3 12 - -
sal 206-44:0 _ |Fluoranthene metkg| 248 40 1B.1% | 0.00048 55 0.0006 1
Sal 86-73-7 | Fluorona mghkg| 240 78 317w | “opmye 44 a.pn1 78
Soll §7-68-1_|Haxachlora-1,3-Butadiane upkg| 249 ] 0.0% [S] 2400 -
Sol #18-74-1__ |Hexachiorobenzena mgtg| 248 a 0.0% [E) [ - -
Soi 77-47-4__ |Haxachlorocyclopentadiene mohg| 248 q 8.0% o012 42 - -
Sol 87-72-1_ |Hexachlorooliane mehg| 248 a D.0% bai3 48 - -
Soit 183385 [Indeno (1,9 3-0,d) Pymna mgha| 240 a 16% 000353 12 0.00074 0.6
Soll 78521 [Isophorona | kg 249 a 00% 0013 2.7 - -
Sol 1319-773__[Mathyl Phonal mkg| 1 a 0.0% [ 0013 - -
Sol 9120-3__[Maphthalena ugkg | 249 141 560.6% 228 10 04 1000
Sl 98853 [Niobenzena mykg| 249 ] .05 0.013 15 - -
Bl 62758 [Ne-iiosndimethyleming mkg| 248 [ 0% 0.081 45 - -
Sol 821847 [N-troso-dlnepiopyiamtna mgka] 248 a 9.0% 0.013 44 -
Sol 80006 [N motka) 248 o a0% 0013 3¥ - -
ol 47865 [Pentachloraphonot mokg| 248 o 0.0% 0.06 44 - -
Soll 85018 |Phenantireno mg'ka| 248 108 45.4% | o.00081 0.3d 000076 20
ol 108-952  |Phenol matka| 248 o 08% o013 4 - -
ol 128000 |Pyrena motka| 248 5t 201% F 000043 52 00009 13
ol 110051 |Pyaidine mgrkg| 248 [ 0.0% [ 87 - -~
TPH
Soll £18632ALIFH [Aliphaties (C18 - o33) makg] B 5 100.0% - - 11 190D
Soll C502ALIPH |Aliphalies (C5 - c8) mgkg] B 5 50.3% - as 05 19 1180
Soil CAC1BALIPH [Aliphaties (ca - c1g) mykg| B 5 50.3% 1D 10 180 2100
Soil 017C32AR0OM [Aromatics (617 - caz) mghkg| & 5 000 - - 10 400
ol CHCBAROM JAromatics (¢5- C6) makg| 6 4 B.7% 0.005 0.008 0.87 130
ol CAC1GARDM |Aromalles (€ - C16) makg| & [ 103.0% - - 10 2000
Sol TRHEOCAd  Tolal Petralsum Hydincarbons {CE-Ci4) mafkg a5 20 30.8% 48 48 g5 22000
3ol 68334-30-6 [TPH ag Dlosal makg| 248 118 A7.4% 48 48 [ 43000
Soll PHCG  [TPH as Gasolna mokg| 248 137 55.0% a.bdd 0478 2057 BA0D
Soff TPHMGIL  |TPH as Mater all mgkn| 248 110 44.2% 7 7 e 38000
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Geosyntse Constflants

Table 44
Statistical Summary of Sall Matrix Data
Former Kast Property

Carson, CA
St
ORs murn | Madmu

atix Number Ansbte unt N:;':nh;[::"”;’;:;:"" ::lf;:; Minlmum bL | WSexlmum BL "rf:\.:l:.md Dsll%r:?
Vot

Sol §3020-5_[14,1,2Tetrachiorosthane ughg| 248 0 0% 0.8 1500 - -
Sol 71-55.8 +-Tilchlorosihane ughg| 240 [ 00 518 1100 - -
sol 75348 |11, 2.2 Tetrachiooathane k| 240 1 0% 0 00 15000 18000
Sel 75005 |1,1,2-Trichlerosthana ughg| 240 3 0.0% 018 1300 - =
ol 76343 [1,1-Dichioreathane, ugh[ 248 Fl 0.0% ©13 “a00 - —
sal . 75354 [1,1-Dkchiaroathene gk | 248 o 0.0% o1 80 = ..
o 653.68-6_|1,1-Dichlorapropens - ughy| 248 [l 0.0% ©18 60 - —
Soh 87618 123 Trinterebonzana k| 248 1 0% 016 1700 S z40
S0 90184 [5,2.3-Trhloropropans ugiky| 248 7 2% 02 2900 14 4700
Solt 95635 |1 2 Trmolhylbanzena k| 240 e | dra% 0083 56 EXE 45000
3ol 55178 __|1 2-Dlkiomo-3-Chiaroprapsna gk | 20w [l oo% 06 18000 ~ —
Soll 1088941 2Dlbromostians {EDE) gk | 230 [ 00% a1 2000 - =
ol fores2 |12 e | 249 a 0.0% 074 760 - -
Sol 7875 |1 Z-Dichioroprepane | uorg| a0 a b0% azi 1200 - -
Sol 108876 |135T gty 248 ) 8% | oors 20 018 700
Sol 142268 |13 Dlehloroprapane kg | 248 a 0% atd 750 - -
ol 564207 |22-Dlchoropropane ugtg| 248 o 1.0% az7 2000 - -
Soi 76033 |2-Butanona (Metiy) £ty Kslong) g | 248 3 125 z 43000 53 54
sol 95498 |E-Chiorotolizna ughg | 248 o 0% o083 520 - -
Sal 591786 |2-Haranons ughg] 248 [ 0.0% 1 28000 - -
Sal D644 __|4Chioroteiiana ugkg|  2an o 0.0% T a7 - -
Sai 10811 __|4Mollu-2-Fentanons ughg| 248 o a0% 1 B - -
Sal 67641 [Acolono ughg | za8 50 0.1% 48 25000 57 11000
sci 71432 [Baszona D 105 | 42w 0.1 230 0.13 34000
Soll 108-85-1  |Bremebarzona ugka] 249 3 00% D17 240 - -
Soil 74975 |Bromochioromathane uky| 248 - a0 () 6200 -
Sol 75.27-4__|Bromedichioromatane gha | 248 [ 0% 0.1 B0

Sal 75250 [Bromeform vk | 248 o 0% a4 3000 - -
S0l 7483-9  |Eromometene uha | 248 4 16% [ 8600 740 38D
Sal 75160 |Carbon Disullide ugha| 248 El 14.8% 015 780 0.18 140
Sal 56235 |Carbun Tefactinriie ughg| 248 [l 0.0% 023 1400 - -
ol 108907 _|Chirobenzsna ugha| 240 o 0.0% 012 870 -
ol 75003 _|Chiomethana ug'ka| 248 0 0% ) 3800 P
Sell &67-663__|Chlartorm gkl 240 [ DA% 14 770 B
Sal 74613 |Chlaromethans ugka| 249 2 D.6% 0.4 fa001 ¢al 034
Sal 16659-2_|cle-1,2-Dichlaroethans ugka| 249 s 24% 0.38 1a00 [ 55
sal TO0E1-01-5_|olo-1,3-Dlchlare prapens uykg| 248 o D.0% 0.1 B = =
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Gensyntec Conglfiants

Table 4-1
Statistical Summary of Soll Matrix Data

Former Kast Prapatty
Carson, CA
=101l
Cas \ Winimum | Maxinu
Malrlx Number ‘ Anatyta it ";g:“‘:’l';."’ Momirer o] x| i B | o muon DL palacied n:;:ﬁ'o::‘

ol 98-82-8__ {Cumona (sopropylbanzens) vgtk [ 249 111 4.8% 0085 50 024 12000
8ol 124-48-1__|Dibremachtoromethana ugteg | 249 [ D% 0.1 1100 - .
Sal 74853 |Olbromomathane ughy| 248 [ 0.0% [E] 3100 - -
Sall 108.203 | Diiepropyl Ethor [DIPE) ughy | 248 [ 0.0% a2 1100 - B
8oll 04175 |Ethenol uglky| 248 3 1.2% 48 250000 1a3va0 17000
Soll 100414 [Ethudbenzene e 120 48.2% 012 36 017 36000
Soll 837823 |EthyABuiyl Elhor (ETBE) ughg| 248 [l 0.0% 850 - -
ol 76-80-4  |Fracn 11 upkg| 249 [} 2.0% 710 - -
Sof 78121 [Froon 112 ughkg| 248 a 0.0% 240D -
8ol 75718 |Fraon 12 vgka| 248 [l [ a7e -
sol 75092 IMatlylena Ghlorida ughg| 248 0 0.0% 23000 -~ -
solt 1834-04-4 [ Wothyi-tort-Bustyl Ether ughg| 248 0 0.0% . 54 -~ -
Sol| 104:81-8__ [n-Butylbanzane ughg| 248 118 47.4% 013 13 0.8 13000
Sol 95-47-8_|o-Kylane gk 1 B 100.0% - 260 260
Sol 1330-20-7-1_|prmeXylang ugkt 1 1 100.0% - - 1200 1200
ol p-Izoprapylioluena ugha| 249 103 42.2% 0.002 ) 0.13 10000
ol Prepylbenzens ughg | 248 102 41.0% 047 2150 1.1 20000
Sol sac-Butylbenaans ughg| 248 110 44.2% 0083 280 .13 ¥7ad
Soll Styrena . ugkp 243 0 0.0% DB 1100 - -
Sol tari-AiniytMthyl Ethar (TAME) ughg| 240 ) 0% [ 70 - -
Sol 75550 [tert-Buty Alcohwl (TBA} vgtkg| 348 4 1.5% 43 53000 ET) 48
Sol 88066 [tert-Butylbanzano vatkg| 249 57 22.5% 088 55 052 440
Sol 127-18-4__ | Tetrachiorastnens ugthg| 243 [ 09% 6,14 78 - -
ol 106-48-3  |Toluane ugthg| 243 ki 20.8% 042 [ 0.5 £3000
Soil 168-60-5 _[irans-1,2-Dichlaresthano wgkg| 249 1 0.4% 0z 1oa 45 45
sail 0081-02-8_[trans-1,3-Dichlaropropane uglkg| 240 ) 00% 0.21 8500 B ~
seil 70016 [Trlohloroothons uykg| 240 ] 0.0% 015 510 - -
sail 108-05-4__ |Vinyi Acatala ugkg] 248 9 0.0% 38 35000 - -
Soll 78-07-4_ |Vind Chlorlda ughgl 248 9 0.0% 217 960 - -
ot 1330-20-7 [xylenas, Total ugkg| 248 121 4B.6% .18 [ 038 280000

hotes:

Al data through August 31, 203

"0 R Includss samplse callssted sbows graund surface
DL: Bample-spacilk: datection lmit
kg mlgram per Kiogram: 1gfkg: mioragram par Klogram
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Table 4-2
Statistical Summary of Soll Vapor Data

Former Kast Property
Carson, CA
Matrix lenj::ar Chemisal Nur:iber NU:'lber I:':;Lﬁ:ti Unlts Mlngtum MalgnLaum g:.tl:an:l:? “;Z:cl"n‘t:?
. Samplas Detecis Valus Valua

SollVepor, Sub-Slab 71-55-8 1,1,1-Trichloroathane 2075 kL) 16% ug/m3 0.21 260 1.8 100
Sall Vapor, Bub-Slab 79-34-5 1,1,2,2-Tetrachlcroathane 2075 Q 0.0% ug/im3 0.12 210 - -
Soll Vapor, Sub-Slab 79-00-5 1,1,2-Trichloroethane 2075 g 0.0% ug/m3 022 480 - -
Soll Vapor, Sub-Slab 75-34-3 1,1-Dichlorosthane 2078 0 0.0% ug/im3 022 230 - -
Soil Vapor, Bub-Slab 75-354 1,1-Cichloroathana 2075 1 0.0% ughm3 0,37 o 18 18
Soil Vapor, Sub-Slab 120-82-1 1,2,4-Trichlorobenzene 2075 1 0.0% ugimsa 0.58 1100 1300 1300
Soil Vapar, Sub-Slab 95-63-6 1,24 Timethylbenzene 2078 84 3.1% ugima 0.12 280 2.7 2200
Soil Vapor, Sub-Slsb 108-83-4 1,2-Dibromoethane (ED3) 2075 ) 0.0% ug/m3 0.1% 500 - e
Soil Vapor, Sub-Slab 93-50-1 1,2-Dichlorobenzene 2075 8 0.4% ug/ma 0.17 460 54 780
Soll Vapor, Sub-Slab 107-06-2 1.2-Dichlaroethane 2075 4 0.2% ug/m3 022 210 4.5 47
Soll Vapor, Sub-Slab 78-87-56 12-Dichloropropene 2075 5 0.2% ugim3 0.28 260 52 22

A Sall Vapor, Sub-Slab 108-67-8 1,3, 5-Trimethylbenzene 2075 21 1.0% ugim3 014 550 53 1000
Soll Vapor, Sub-Slah 106-89-0 1,3-Butadiene 2075 1 0% ugfm3 .16 380 22 22
Soll Vapor, Sub-Slab 541-73-1 1,3-Dichlorobenzane 2075 1 0.0% ugfm3 085 300 36 - 38
Soll Vapor, Sub-Slab 108-48-7 14-Dichlorabenzene 2075 8 0.4% ugim3 0.18 180 2 110
Soil VVapor, Sub-Slab 123-91-1 14-Dioxane . 2075 a1 1.5% ug/ma 0,25 2400 18 200
Soil Vapor, Sub-Slah 540-84-1 2,2,4-Trimsthylpentane 2075 37 1.8% Ug/m3 019 87 2 140000
Soli Vapor, Sub-Slab 78-93-3 2-Butanone (Methyl Ethyl Ketone) 2075 430 21.2% ug/md 0.5 790 27 210
Soll Vapor, Sub-Slab 581-78-6 2-Hexanane 2075 22 1.1% ug/m3 0.37 680 068 360
Soil Vapor, Sub-8lab 107-05-1 3-Chlorepropene 2075 4] 0.0% ug/ma 0.32 agn - -
Soil Vapor, Sub-Elab 522-96-8 4-Ethyltolueng 2075 40 1.8% ug/m3 0.14 370 5.4 1300
Seil Vapor, Sub-8lab 108-10-1 4-Methyl-2-Pentanone 2075 4 02% ug/m3 0,08 270 ER:] 14
Soil Vapor, Sub-8lab ) 57-84-1 Acetone 2075 1224 58,0% ug/ma 1 410 8.2 1300
Soil Vapor, Sub-Slab BZLCL alpha-Chioretoluens 2075 o 0.0% ug/m3 0.14 360 - -
Sall Vapor, Sub-Slab 71-43-2 Benzans 2075 188 9.1% ug/m3 0.2 72 0.53 62000
Sall Vapor, Sub-Slab 75-27-4 Bromod|chloremethane 2075 32 1.5% ug/m3 a2 470 0.82 avo
Soll Vapar, Sub-Slab 75-252 Bromoform 2075 2 0.1% ughna o1 850 22 31
Soll Vapor, Sub-Stab 74-83-9 Bromomethane 2032 23 1.6% ugém3 0.28 260 4.5 85
Sall Vapor, Sub-Slab - G10G12ALIPH  {C10-C12 Allphatics 2069 48 2.3% ugima3 a4 48000 110 58000
Soll Vapor, Sub-$lab C10C12AROM  |C10-C12 Arcmatics 2068 18, 0.8% ugim3 74 28000 140 2400
Soil Vapar, Sub-Slab C5CEALIPH C5-C8 Aliphatics 2069 40 1.8% ugim3 44 1400 58 380000
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Table 4-2
Statistical Summary of Soil Vapor Data

Former Kast Property
Carson, CA
Matrix anf:ﬂ Chemical Nuzibar Nu:;ber ;;’:;:; 1 units Mi"é“:"m M‘“I;'I'_‘“"‘ 'SL’ILT&? %:ﬁ;irz;l
Samples | Datacts Value Value
Soil Vapor, Sub-Slab CBCBALIPH C8-C8 Allphatics 20892 a7 2.8% ug/ma 55 1800 100 1600000
Soil Vapor, Sub-Slah CBC10ALIPH C8-C10 Aliphatics 2068 a3 2.6% ug/ma 78 2600 120 210000
Boli Vapor, Sub-Slab CBC10AROM  |C8-C10 Aromatics 2089 23 1.1% ugma 86 34000 120 18000
Sall Vapor, Sub-Slab 75-15-0 Carbon Disulfide 2075 122 5.8% ugim3 022 800 0.68 230
Soil Vapor, Sub-Slab 56-23-5 Carbon Tetrachloride 2075 7 0.3% ugima . 0.38 810 22 28
Soil Vapor, Sub-Slab 108-90-7 Chlorobenzene 2078 2 0.1% ’ ug/m3 018 | 280 24 48
Soil Vapor, Sub-8lab 75-00-3 Chlorosthane 2015 3 0.1% ugim3 028 680 3.8 1]
Soll Vapor, Sub-Slab 57-56-3 Chloroforin 2078 239 18.3% ug/mad 0.27 880 1.5 8400
Soil Vapor, Sub-Slab 74-87-3 Chloromethans 2075 16 0.8% ug/m3 0.29 1300 a7 200
Soll Vapor, Bub-Slab 156-59-2 cls-1,2-Dichlorosthena 2075 ] 0.4% ugfma 028 600 4.2 130
Sail Vapor, Bub-Slab 10081-01-5 cls-1,3-Dichloropropens 2075 o 0.0% ug/m3 029 320 - -
Soil Vapor, Sub-Slab 95-52-8 Cumene (Isopropylbsnzene) 2075 47 2.3% uglmad 0.3 240 0.75 100
Soil Vapor, Bub-Slab 110-82-7 Cyclchexane 2075 42 2.0% ug/m3 0.24 120 2.5 14000
Soll Vapor, Sub-glab 124-481 Dibremoohloromethane 2075 8 0.4% ug/m3 0.15 580 0.75 110
Soll Vapor, Sub-Slab 74-84-0 Ethane - 18 Q 0.0% MQL % | 0.00003 0.00004 - - -
Sail Vapor, Sub-5lab 54-17-5 Ethana| 2075 467 22.5% ugfma 0,28 800 3 1600
Soil Vaper, Sub-8lab C2H4 Ethene 18 [} 0.0% MOL % | 0,00002 6.00002 - -
Soll Vapor, Sub-Slab 100-41-4 Ethylbenzons 2075 47 2.3% ugfm3 0.21 120 4.2 5300
Soll Vapor, Sub-Slab T5-69-4 Freon 11 s 2075 404 1.9% ug/m3 0.18 300 - 11 72
Soll Vapor, Sub-Slab 76-13-1 Freon 113 2078 22 11% ug/m3 03 530 1.7 150
Soll Vapor, Sub-Slab 76-14-2 Freon 114 2075 1 0.0% ug/m3 0.29 550 27 27
Soll Vapor, Sub-Slab 75-71-8 Freon 12 2075 174 8.4% ug/m3 014 240 1.8 120
Soll Vapor, Sub-Slab 142-82-5 Haptane 2075 83 3,0% ug/m3 0.35 110 22 3500
Soll Vapor, Sub-Skb 87-68-3 Hexachloro-1,3-Butadiens 2075 0 0.0% ug/m3 0,46 1300 - -
Soll Vapor, Sub-Slah 110-54-3 Hexane 2075 il 4.4% ug/m3 022 100 17 7500
Soll Vapor, Sub-Slab G7-63-0 Isopropanc| 2075 114 5.5% ugim3 0.5 740 0.95 17600
Sall Vapor, Sub-8lab 74-82-6 IMethane® 2072 143 6.9% MOL% | 0.00001 0.18 0.00016 23
Soll Vapor, Sub-Slab . -|76-09-2 IMethylene Chlorlde 2075 23 1.9% ug/m3 027 190 1.8 28000
Soll Vapor, Sub-Slab 1634-04-4 Methyl-tert-Butyl Ether 2075 5] 0.3% ug/m3 017 200 10 440
Soil Vapor, Sub-Slab 91-20-3 Naphthalans 2075 1105 93.3% ugim3 0.27 620 03 260
Soll Vapor, Sub-Slab 95-47-8 o-Xylene 2075 36 1.7% Ugim3 041 340 48 190
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Table £-2
Statlstical Bummary of Soil Vaper Data

Former Kast Property
Carscn, GA
B 5
Matrix anﬂser Chemical Nur:fh ' Nur:fbar ;:":’;’;L Units M‘"é":“"‘ Ma’g’l‘_’”m Ig:aTaTtl;: %2:;211:?

Samples | Datacts Value Value
Soil Yapor, Sub-Siab 1330-20-7-1 p/m-Xylene 2075 78 3.8% ug/m3 022 130 a7 5200
Soil Vapor, Sub-Slab 103-85-1 Propylbenzene 2075 15 0.7% ug/ma 0.13 230 45 280
Soil Vapor, Sub-Slab 100-42-5" Styrene i 2075 2 0.1% ugim3 0,15 220 5.8 20
Sol| Vapar, Sub-Slab 127-18-4 Tetrachlorosthena ' 2075 184 8.9% ugimd 0.33 aoo 1.8 a50
Soll Vapor, Sub-8lab - 109-98-0 Tetrahydrofuran 2075 35 1.7% ug/m3 0.22 240 2.2 77
Sall Vapar, Sub-Slab . 108-88-3 Tclusne 2075 188 8.1% ugim3 017 70 18 1800
Soll Vapor, Sub-Slab 166-60-5 trans-1 2-Dichlarpsthens 2075 2 0.1% ug/m3 032 520 8.2 12
Sall Vapar, Sub-Slab 10061-02-6 trans-1 3-Dichloropropene 2075 2 0.1% ugfm3 0.13 170 74 84
Soll Vapor, Sub-Slab 79-016 Trichlorosthene 2075 28 1.3% ugfm3 0.28 430 21 720
Saoll Vapor, Sub-Slab 75-01-4 Vinyl Chlorlde 2075 i 0,0% ug/m3 a7 380 27 27
Soil Vapor, Non-Sub-Slab 71-55-6 1,1,1-Trichlareethans 164 1 0,8% ugim3 0.3 8500 6.2 682
Soli Vapor, Non-8ub-Slab 78-34.5 1,1,2,2-Tetrachloroethane 164 1 0.8% ug/m3 0.64 13000 5000 8000
Soll Vapor, Non-Sub-Slak 79-00-5 1,1,2-Trichlorosthans 184 1 0.68% ug/m3 0,328 12000 74 71
Soll Yapor, Non-Sub-Stab 75-34-3 1,1-Dichlorosthane 184 1 0.8% ug/m3 0.28 7500 200 200
Soll Vapar, Nan-Sub-Slab TS-35-4 1,1-Dichlgroelhana 184 1 0.6% ugfm3 057 7900 1.8 1.8
Sofl Vapar, Nan-Sub-Slab 75-37-8 1,1-Difluoroethans 74 2 27% ug/m3 2.3 27000 13 18
Soil Vapar, Man-Sub-Slab 120-82-1 1,2,4-Trichlorobenzane 1684 0 0.0% ugfm3 1.7 97000 — -
Sail Vapor, Non-Sub-Slab 95-83-8 * |1.2.4-Trmethylbenzene 164 89 54.3% ug/m3 0.48 6800 3.2 990000
Soil Vapor, Non-Sub-Slab 108-83-4 1,2-Dibromoethans {(EDB} 164 0 0.0% ug/m3 0.6 15000 — . -
Soil Vapor, Nan-Sub-Slab 95-50-1 1,2-Dichlorobenzane 184 0 0.0% ug/m3 0.55 12000 = -
Soil Vapar, Non-Sub-Slab 107-06-2 1,2-Dichiarosethane 164 B IT% ugfm3 0,33 8900 1.7 1700
Soil Vapor, Non-8ub-Slab 78-87-5 1,2-Dichloropropane 184 0 0.0% ug/m3 0.44 9500 - -
Soil Vapar, Non-5ub-Slab 108-57-8 1,3,6-Trimethylbanzene 164 87 34.8% ugfim3 0,44 - 3500 N 450000
Soil Vapor, Non-Sub-Slab 106-98-0 1,3-Butadlena o 0 0.0% ugfm3 0.26 1000 - -
Soil Vapor, Non-Sub-Slab 541-73-1 1,3-Dichlorobenzene 164 0 0.0% ug/m3 052 14000 - -
Soil Vapor, Non-Sub-Sfab 106-46-7 1,4-Dichlorobenzene 164 1 0.6% ugfm3 0.48 15000 170 170
Soil Vapor, Non-Sub-Sfab 123-81-1 1,4-Dloxans a1 ¢] 0.0% ug/m3 0,87 1500 .- -
Soil Vapor, Non-Sub-Slab 540-84-1 2,2,4-Trimathylpentane 21 2 2.2% ugfn3 028 560 & 14
Sofl Vapor, Non-Sub-Slab 78-93-3 2-Butanone (Methyl Ethyl Ketone) 164 7 47.0% ug/ma3 0.6 1600 3z 180000
Soil Yapor, Non-Sub-Slab 591-78-8 2-Hexanone 164 10 6.1% ug/m3 .55 38000 38 16000
Soil Vvapor, Non-Sub-Slab 107-05-1 3-Chloropropens a1 0 0.0% ug/m3 0.58 23200 - —
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Table 4-2

Statistlcal Summary of Soil Vapor Data

Former Kast Property |

Carson, CA

Madrix N:r'::er Chemical NquhEr Nur:iher ;:I::(:Bt:ti Units MinIiJmLum Maxl;Tum I\D‘I:::::;g nl:n):)t‘::;:;

Bamples Detects Value Value
Soil Vapor, Non-Sub-Slak 622-98-8 4-Ethyltoluene 164 7% 46.39% ug/m3 0.41 3800 18 440000
Soll Vapor, Non-Sub-Slab 108-10-1 4-Mathy-2-Pentanone 164 9 5.5% ug/im2 0,005 11000 38 16
Sofl Vapor, Non-Sub-Slab 87-64-1 Acetone 164 79 4B8.2% ug/m3 0.9 3000 18 240000
Saoll Vapor, Non-Sub-Slab BZLCL alpha-Ghlorotoluens 164 Q 0.0% ugfma3 024 37000 - -
Soll Yapor, Non-Sub-Slab 71-43-2 Benzene . 184 138 B2.8% ug/m3 0.28 53 34 3800000
Soll Yapor, Non-Sub-Slab 75-274 Bromodichlaromethane 164 4 2.4% ug/m3 0.48 12000 23 12000
Soll Vapor, Non-Sub-Slab 75-25-2 Bromoform 164 0 0.0% ug/m3 1.2 25000 - -
Seil Yapor, Non-Sub-Slah 74-83-8 Bremomethane 1684 1 0,8% ug/mad 0.5 6500 14 1.4
Soeil Vapor, Non-Sub-Slah C10C12ALIPH  |C10-C12 Allphatics 7 1 “14.3% ugims3 160 219 360000 360000
Seil Vapor, Non-5ub-Slab C10C12AR0OM  |C10-C12 Aromalics 7 a 0.0% Ughmn3d 120 860a - -
Soil Yapor, Non-Sub-Slab C5CBALIPH C5-CE Aliphatics. 7 z 23.6% ug/m3 75 78 110 550000
Soil Vapor, Non-Sub-Slab CBCBALIPH C6-C8 Aliphatics 7 2 28.6% ugfm3 95 88 1000 3590000
Sof| Vapor, Non-Sub-Slab G8C10ALIPH C8-C10 Allphatics 7 2 28.6% ugim3 130 140 400 2200000
Soll Vapor, Non-Sub-Slab CBC10ARON  |CB-C10 Aromnatics 7 4 14.3% ug/m3 110 150 88000 88000
Soll Vapor, Non-Sub-Slab 75-158-0 Carban Disuliide 164 &9 54.3% ug/m3 0.5 1200 1.4 170000
Soll Vapor, Non-Sub-Siab 66-23-5 Carbon Tetrachloride 184 0 0.0% ug/m3 048 11000 - —
Soil Vapar, Non-Sub-Slab 108-90-7 Chlorobanzene 164 1 0.8% ug/ma 0.18 8000 5.8 58
Soil Vapor, Non-Sub-Slab 75-00-3 Chloroethane 184 1 0.6% ugims3 0.6 7400 87 8.7
Sl Vapor, Non-SubfSlab 67-86-3 Chloroform 164 12 7.3% ug/ma 0.38 84000 3.8 37e
Sail Yapor, Non-Sub-Slak 74-87-3 Chloromethane 164 12 7.2% ugim3 0.3 3700 1 28
Soil Vapor, Non-Sub-Slak 198-58-2 cis-1,2-Dlchloroethens 164 8 37% ugim3 0.52 4500 27 880
Soil Vapor, Non-Sub-Slab 10081-01-5 cis-1,3-Dlchloropropens 164 0 0.0% Lg/m3 0.52 11000 - -
Soil Vapar, Non-Sub-Slab 98-32-8 Cumene {lsopropylbenzens) a1 57 625% ug/m3 0.35 200 6.2 31000
Soil Vapor, Non-Sub-Slab 110-82-7 Gyclohexane bl 51 56.0% ug/m3 0.3 220 3.9 2700000
Soil Vapor, Non-Sub-8lab 124-48-1 Dibromochloromeihane 164 0 0.0% ugim3 0.84 17000 - —
Soll Vapor, Mon-Sub-Slab 108-20-3 Diisapropyl Ethar {DIPE} 73 o 0.0% ug/m3 0.9 10000 - -
Soll Yapor, Non-Sub-Slab 64-17-5 Ethanol 164 53 32.3% ugfm? G.44 2500 1.4 54000
Sall Vapor, Non-Sub-Slab 100-41-4 Ethylbenzene 164 134 81,7% ug/m3 0.48 166 32 1800000
Soil Yapor, Non-Sub-Slab 637-02-3 Ethyl-t-Buty| Ether (ETBE) 73 a 0.0% ug/m3 21 25000 - -
Soil Vapor, Non-Sub-Slab 75-60-4 Freon 11 164 3 1.8% ug/m3 0.26 7o00 25 19
Soll Yapor, Non-Sub-Blab 76-13-1 Freon 113 164 2 1.2% ug/m3a 0.87 14000 54 200
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Table 4-2

Statistical Summary of Soll Vapor Data

Former Kast Property

Geosyntec Censultants

SB0484_SSCG Teblos 4-1 to 4-6_10-2013,x/sx

Carson, CA
Matrix an'::er Chamical Nur:tber Nquber I::;c;:td Units Mln'lJnI:um Ma)gTum ';:1‘::;';1 T)::::tl;?
Samples | Datacts Valug Valua
Soll vvapor, Non-Sub-Slab 76-14-2 Fraon 114 164 0 0.0% ug/m3 0.8¢ 14000 - —
Soil Vapar, Non-Sub-Slab 75-71-§ Fraon 12 164 ] 5.5% ug/m3 023 13000 23 210
Soil Vapor, Non-Sub-Slab 142-825 Heptaine a1 2z 25.3% ug/m3 0.35 1300 16 1000000
Soil Vapor, Non-Sub-Siab 87-68-3 Hexachloro-1,3-Butadiene 184 3 1.8% ugim3 22 35000 730 2000
Seil Vapor, Noh-8ub-Slab 110-54-3 Hexane a1 30 33.0% ug/m3a 0.28 850 31 1800000
Soll Vapar, Noh-Sub-Slab 87-63-0 Isoprepanal 164 48 29,3% ugfm3 0.83 a80 9.8 450000
Soil Vapar, Non-Bub-Slab 74-82-8 hethane” 89 67 76.3% MOL % | 0.00004 0.00008 0.0011 74
Soll Vapor, Non-Subk-Slab 75-08-2 hMethylans Chloride 164 31 18,9% ug/m3 028 12000 23 7300
Soll Vapor, Non-Sub-Slab 1634-04-4 fMathy|-tert-Butyl Ether 164 18 9.8% ugfm3 023 7800 12 2800
Soll apor, Non-Sub-Stab 91-20-3 Naphthalene 163 68 41.7% ug/m3 0.34 200000 0.5 5200
Soll Vapor, Non-Sub-Slab 85-47-6 o-Xyleng el 14 16.4% ugfm3 019 1300 B 21000
Soil Vapor, Non-Sub-Slab 1330-20-7-1 pim-Xylene a1 35 48.5% ugim3 0.38 820 44 170000
Sall Vapor, Non-Sub-5lab 103-85-1 Propylbenzene il 54 59.3% ugfm3 0.3 180 8.3 37000
Sall Vapor, Non-Sub-Slab 100-42-5 Styrene 164 24 14.6% ugfm3 0.35 14000 21 5900
Soll Vapor, Non-Sub-Slab 994-05-8 tert-Amyl-Mathyl Ether (TAME) 73 Q 0.0% ugm3 1,2 14000 - -
Sall Vapor, Non-Sub-Slab 75-65-0 tert-Butyl Alcohol (TBA) 73 8 8.2% ug/im3 1.2 14000 54 140
Soll Vapor, Non-Sub-Slab 127-184 ‘Tatrachloresthens 164 3 18.8% ugim3 0.42 14000 a7 5300
Soil Vapor, Noh-Sub-Slab 109-88-9 Tetrahydrofuran a1 6 6.8% ugim3 .43 780 35 12
) Seil Vapor, Non-Sub-Slab 108-88-3 -|Toluene 184 :1:3 59.8% up/m3 0.25 710 48 3700000
Solt Vapor, Non-Sub-Slab 156-60-5 trans-1,2-Dichlereathena 184 5 3.0% ugimd 0.55 13000 48 5600
Soll Vapar, Non-8ub-Slab 10061-02-6 trans-1,3-Dichlioropropene 164 1 0.8% ug/m3d 0.42 8400 85 6.5
Scil Vapor, Nen-5Sub-Slab 78-01-6 Trichloroethene 164 7 4,3% ug/m3 0.5 10000 2 6600
Soil Vapor, Nen-Sub-Slab 108-05-4 ‘Winy} Acetate 73 3 4,1% ugimd 25 28000 28 5.1
Soil Vapor, Nen-Sub-Slab 75-01-4 Vinyl Chiorde 164 0 0.0% ug/m3 0,33 4700 - -
Notes:
Al data through August 31, 2013
" ~ " not available
ug/m™ microgram per cuble meter
mel % mole percent
* : May include methane from natural gas or sewer leaks
Page 5 of §




Table 4-3
Statistical Summary of Indoor Air Data

Former Kast Property
Carson, CA
ar Numbe . i u
Matrix N Chemical e of percent | units [Mintmum oL Marimum Detead | Deteried

Samples Detacts Value Value
Alr, Indioor 71-558 1.1,1-Trichloroethane 787 79 10,0% ug/n3 0.1 0,38 Q.21 7.8
Alr, Indoor 78-34-5 1,1,2,2-Tetrachloroethane 787 48 5.8% ugim3 0.0021 0.11 0.0082 0,38
Alr, Indoor 79-00-5 1,1,2-Trlehloroethane 787 21 3.8% ugfm3 0,0032 011 0.0057 0.38
Alr, Indoar 75-34-3 1,1-Dichiorosthane 787 0 0.0% ug/m3 012 04 - -
Alr, Indoar 75354 - |1,1-Dichloroethene 787 1] 0.0% up/m3 0.14 055 - —
Air, Indoor 93-53-6 1,2,4-Trimethylbenzene 787 747 894.9% ugm3 024 0.38 0.26 17
Air, Indoor 95-50-1 1,2-Dichlorobenzane 787 7 0.9% ug/mad 0.14 045 0.28 25
Alr, Indoor 07-08-2 1,2-Dichlorosthana 787 787 100.0% ugfm3 . - . - 0.082 28
Afr, Indoar 108-67-8 1,3,5-Trimethyfbenzene 787 314 39.8% ug/m3 017 04 019 54
Alr, Indoor 544-73-1 1,3-Dichlorabenzene 787 1 0.1% ug/m3 011 042 0,42 0.42
Alr, Indoor 108-46-7 1,4-Dichlorabenzene 787 TEG 09.9% ug/m3 0.024 0.024 0,025 B7Q
Alr, Indoor 123-81-1 14-Dloxana 2 [ 0.0% ugim3 0.26 0,27 - -
Air, Indoor 78-83-2 2-Butanane (Methyl Ethyl Ketone) 787 780 99.1% ug/m3 0.24 043 0.51 28
Alr, indoor 681-73-6 2-Hexencne 7er 343 43.6% ugfma3 0.15 .53 026 3
Alr, Indoor 622-96-8 4-Ethyltolusne 787 286 36.3% “ ug/m3d 0.18 0.4 022 33
Alr, Indoor 108-10-1 4-Methyl-2-Pantanona 787 577 73.3% ug/ma3 0.14 0.43 0.16 5.8
Alr, Indodr 67-64-1 Acetone 787 787 100.0% ) ugéma - - 5 820
Air, Indoor 71-43-2 Benzens 787 78t 100.0% ug/m3 - - 0.23 6.8
Alr, Indoor 75274 . Bromadichloromethane 787 528 B87.1% ughmd 0,0034 0.077 0,068 pa:]
Alr, Indocr 74-83-9 Bromomethane 787 62 68% ug/m3 0.14 0.48 0.2 22
Air, Incloer 124-38-8 Carbon Dioylde 787 0 0.0% MOL % 01 0,27 - -
Alr, Indoor 75-16-0 Caibon Disulfide 787 274 34.8% uglim3 018 0.44 0.18 12
Alr, Indoor 58-235 Carhon Tetrachloride 785 785 100.0% ugim3 - - - 028 0.91
Alr, Indoor 75-00-3 Chloreethane 787 4 0.5% ug/m3 0,13 0.47 093 13
Alr, Indoor 57-66-3 Chlorofortm 787 7a7 100.0% ug/m3 - -- 012 13
Alr, Indoor 74-87-3 Chloromethane 787 780 99,1% ug/m3 0.2 0,35 0.27 1,5
Alr, Indaor 156-50-2 cls-12-Dichlorosthene 787 0 0.0% ug/m3 0.14 G.44 - -
Air, Incloor 08-82-§ Cumene {lsopropylbenzens) 787 1o 2.4% ugfm3d 0.15 0.38 021 0.¥2
Alr, Indoar 110-82-7 Cyclohexane 787 453 57.8% ug/m3 0,38 0.73 0,36 8.3
Air, Indoor 84-17-5 Ethanol 787 a7 100.0% ug/m3 - - 2.8 4600
Alr, [ndoor 100-41-4 |Ethylhanzena 787 787 100.0% ug/m3 - . - 019 13
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Table 4-3
Statistlcal Summary of Indoor Alr Data

Former Kast Property
Carson, CA
er u
Matrix Nl?nl:ger Chemical N?beer Nu:'fb ;;r:;::i Units Winimum DI_| Mmgr:um gl?::m? %::;T;:I
Samples Detects Value Value
Air, Indaor 75-604 Freen 11 787 T8y 100.0% ugim3 - - 0.78 80
Alr, Indoer 76-13-1 Freon 113 787 780 99,1% ug/ma3 Q.28 0.54 0,35 25
Alr, Indoor 75.71-8 Freon 12 787 787 100.0% ugfma - - 1.4 52
Alr, Indoor 142825 Heptans - 785 738 94.0% ug/m3 0,25 0.43 0.2z 23
Alr, Indoor 87-88-3 Hexachlore-1,3-Butadlena 787 2 0.3% ugfm3 018 0.53 047 .51
Alr, indoor 110-64-3 Haxang 787 775 98.5% ugima3 0.28 0,33 0.27 12
Alr, Indoor B67-83-0 ilsopropanal 187 77e 88.8% ug/m3 048 0.85 0.57 880
Alr, Indoor 74-82-8 Methane ) 787 0 2.0% MOL % 01 0.27 — -
Air, Indoor 75-09-2 Methylans Chicrids 787 787 100.0% tig/m3 - - 0 67
Alr, Indoor 1634-04-4 Mathyl-tert-Butyl Ether 787 27 3.4% ug/m3 0.14 0,43 0.3z 7
Air, Indoar 91-20-3 Naphthalane . .Ta? 782 99.4% ug/ma 0,033 . 0.34 0.055 7.2
Alr, Indoor OXYARGON Oxygen/Argen 87 787 100.0% MOL % - - 201 22.4
Air, Indoor 05-47-6 o-Xylene 787 765 97.2% ughma 0.25 04 023 13
Alr, Indoor 1330-20-71  |p/m-Xyiena 787 782 89.4% uglm3 0,45 0.59 054 48
Alr, Indoor 103-85-1 Propylbenzene 787 184 23.4% ug/m3 D15 0.48 - 018 4
Alr, Indoor 100-42-5 Styrene 787 750 85,2% ug/ms3 022 038 0.23 10
Alr, Indoor 127-18-4 " [Tetrachloroethene 787 787 100.0% ug/m3 - - 0.03 45
Alr, Indoar 109-88-5 Totrahydrofuran 787 208 26.4% ugfm3a @24 .7 0.28 1"
Air, Indoar 108-88-3 Toluens - 787 787 100.0% ug/m3 - - 0,65 a1
Afr, Indeor 156-80-5 trans-1,2-Dichlcroethena 87 § 0.8% ugim3 013 0.48 0,4 0.92
All, Indoor 78-01-8 Trichloroetheng 785 53 5.8% ugfm3 0.13 038 0.24 10
Air, Indoor 75-01-4 Vinyl Chioride . 2 1 50,0% ug/m3 0.0028 0,0036 0,0036 0,0036
Notes:
All data through August 31, 2013
" -- " not avallable

ug/m®: micragram per cuble meter: mol %: mele percent
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Table 4-4
Statistical Summary of Groundwater Data
Former Kast Property

Carson, CA
umba| i
Joas Ghamical R B el T Bl il o iy
Samples | Detacts of NDs of NDs Valua Value
Metals

7428-20-5 Aluminum Ml 11 100.0% MGIL - - 0,00825 §42
7440-36-0 Antimaony 30 4 13.3% MGIL 0.0021 0,00787 0.0085 0.0183
16584-04-0 Arsenate ' 11 1 100.0% uGL - - 0.18 16.8
7440-38-2 Arsenic 41 3 75.6% MG/ 0.0031 0.0061 0.00038 08
15502-74-6 Arsenite "o 11 100.0% uGiL - - 0.7 264
7440-39.2 Barium 30 30 100.0% MGIL - — 0.048 0,230
7440-41.7 Berylium 30 o 0.0% MG 0.qc02 0.0044 - -
7440-43-9 Cadmium . 30 a 0.0% MGL 0,0004 0.00454 - -
7440-70-2 Calclum 30 a0 100,0% MG - - B2.4 482
7440-47-3 Chromium . A1 6 14.6% MGL 0,0004 0.0044 0.00057 00126
7440-48-4 Cobalt 20 1) 0.0% MGIL 0.0007 0.00444 - -
7440-50-8 Copper - 47 14 29.8% MGL 0.0013 0.00282 0.00153 0.0181
7439-30-6 Iron 30 20 100,0% MGIL - - 0,0643 87
7439-02-1 Lead a0 2 6.7% MGIL 0.0024 0.00683 0.00473 0.0105
7439-85-4 Magnesium 30 30 100.0% MeiL -- - 27 138
7429-88-5 Manganase an 28 86.7% MG/L 00345 0.0043 a.00248 2,55
7439-97-6 Mercury 30 3 i0.0% MaGIL 0.00003 0.0001 €.00004 0,0001
7429-98-7 Molybdenum 30 10 33.3% MG/L 0.0008 0.0043 0.00378 0.0283
7440-02:0 Mickel 3g 1 3.3% MaiL 0.0014 0.00433 0.00386 2.00396
7440-00-7 Potassium 30 30 100.0% MGIL - - 4868 127
T782-40-2 Selenium 30 b 16,7% MaiL 0.003 0.0107 0.00823 0.0242
7440-22-4 Sllver 30 2 6.7% MGHL 0.0004 0.00211 Q.00144 0,00228
7440-23-5 Sodlum 0 30 100.0% MG/L - - 68.1 502
7440-28-0 ‘Thaliium 0 3 10.0% MG, 0.0023 0.0054 0.00378 0.00424
7440-62-2 Vanadium 20 [} 0.0% MG 0.0003 ,0045 - -

| 7440-66.-6 Zina 38 11 306% MGIL " 0.0008 0.0067 0.00578 0,123

PCBs

12674-11-2 ARCCLOR 1018 9 0 0.0% UG, 013 .15 - -
11104-28-2 ARCCLOR 1221 B 5 0 0.0% UG 01 0.1 - -

Gevsyntec Consullants . Page 10f.19 5B0484_SSCG Tables 4-1 to 4-8_10-2013.xlsx



Table 4-4 -
Statistical Summary of Groundwater Data

Former Kast Proparty
Carson, CA
CAS ) Numbsar | Number Parcant Minimum | Maximum | Mitimum | Maximum
Nummbsr Cr?emlcal of of Datasted Units DL DL Detected | Detected
Samples | Detects of NDs of NDs Value Value
11141-16-5 ARQCLOR 1232 5 [} 0.0% uaiL 0.1 0.1 - -
53468-21-9  |ARQCLOR 1242 5 Q 0.0% UG/l 0.1 a1 - -
12672-29-G AROCLOR 1248 5 -0 0.0% UG/l .1 0.1 - -
11097-68-1 ARQCLOR 12584 5 0 0.0% UG/ 0.1 01 - -
11096-82-5 ARCCLOR 1260 § Q 0.0% UGiL 025 0,25 - -
37324-23-5 AROCLOR 1262 § 0 0.0% UGl 0.1 0.1 - -
SVOCs/PAHs
120-82-1 1.2,4-Trichlcrobenzens 156 0 0.0% ueiL 0.49 25 - -
85-50-1 1,2-Dlchlorobenzena 156 &4 2.6% UGlL 0.27 2.2 2 4.6
541-73-1 1,3-Dichlorobenzene . 158 a 0.0% UGl 0.28 2 - -
108-48-7 1,4-Dichlorobenzene 166 4 2.6% uGL 0.21 22 47 A
90-12-0 1-Methyinaphthalans 18 7 38.9% uan 0.038 14 0.071 1.4
95-95-4 2,4.5-Tiichlorophenol 18 0 0.0% uaGi. 0.97 097 - -
83-06-2 2.4 6-Trichloraphehal 18 a 0.0% UGiL 12 1.2 - -
120-83-2 2 4-Dichlorophenal 18 ] 0.0% UG/l 1.1 11 - -
105-67-8 2,4-Dimethylphenol 18 2 11.1% UG 1.2 1.2 72 11
51-28-5 2, 4-Dlnitrephenol 18 1] 0.0% UG 28 2.6 - -
121-14-2 2,4-Dinitrotoluens 18 o 0.0% UG/ 1 1 - -
6806-20-2 2.6-Dinitrotolusne 8 '] 0.0% UGH. 1.1 1.1 — —
91.58-7 2-Chloronaphthalene 18 a 0.0% UGIL 13 1.3 - -
95-57-8 2-Chloraphenol 18 ] 0.0% UGIL 1 1 - -
91-57-6 2-Mathylaphthalene 18 7 38.8% uGiL 0,035 1.2 0078 048
95-48-7 2 Mathylphenal 18 ) 0,0% UGl 1.1 1.4 - -
B8-74-4 2-Nitroanlline 18 Q 0.0% UGl 1 1 - -
85-75-5 2-Nitraphenol 18 o 0.0% el 12 1.2 - -
91-84-1 2,3"Dlchlorobenziding 18 0 0.0% UG/L 13 1.3 - -
108-44-5 2/4-Methylphenof 18 0 0.0% UG 1 1 - -
90-082 - 3-Nitroaniline 18 a 0.0% UG 1.2 1.2 - -
534-52-1 4,8-Dinitro-2-Methybphenal 18 4 0.0% UGl 3.4 34 - -
101-55-3 4-Bromopheny|-Phenyl Ethar 18 4 0.0% usil 12 1.2 - -
58-50-7 4-Chloro-3-hethylphanal 18 [} 0.0% uaiL 1.2 12 - -
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Table 4-4 .
Statistical Summary of Groundwater Data
Former Kast Property

Carson, CA
Ghg Numbsr | Number Parcent Minimum | Maximum | Mislmum | Maximum
Nurnber Chemical of of Detected Units bL DL Detected | Detected
Samples | Detects of NDs of NDs Valus Value

106-47-8 4-Chloroenliine 18 0 0.0% UGl 13 123 - =
7005-72-3 4-Chlerophenyl-Phanyl Ether 18 0 0.0% uGiL 12 1.2 - -
100-01-6 4-Nitroaniline 18 bl 0.0% UGiL t24 24 - -
100-02-7 4-Nitrophenal 18 0 0.0% [Slc/B 0,86 .26 - -
83-32-8 |Acenaphthene 18 1 5.6% UG/ 0.027 1.4 014 0.14
208-95-8 Acenaphthylene 18 2 11.1% UG/L 0.023 1.4 0,083 0.085
B2-53-3 Aniline . 18 0 0,0% UG/ 1.2 1.2 - -
120-12-7 Anthracene 18 0 0.0% UG/L 0.036 1.8 — -
103-33-3 Azbbenzena 18 ¢} 0.0% UGL 1.7 1.7 - -
92-87-5 Benzidine 18 0 0.0% uG/L 0.82 0.62 - -
58-55-3 Benzo {a} Anthracene 18 ] 0.0% uGL 0.043 1.1 - -
50-32-8 Benzo {a) Pyrang 18 ¢ 0.0% uG/IL 0,035 0.88 - -
205-99-2 Benze (b) Flucranthene 18 o 0.0% UGIL 0.036 1.2 - -
191-24-2 Benzo (g b)) Perylene 18 0 0.0% ue/L 0,047 0.71 - -
207-08-9 |Benzu (k) Fluoranthene 18 0 0.0% UGIL 0.05 1.7 - -
55-85-0 [Benzate Acld 18 0 0.0% UGL 0.43 0.43 - -
100-516 [Bonay Afeanel 18 0 0.0% Uai 1 1 - -
111-81-1 ]BWs(z-Gh\Druethxy) Methane 18 2} 0.0% uaiL 1.2 1.2 — -
111-44-4 IB!s(Z—Chlumethy\) Ether 18 [+] 0.0% UG 1 1 - -
108-60-1 [Bista-Chiorolsapropyl) Ether 18 n 0.0% uaGiL 1.5 15 - -
117-81-7 |Bis(2uEthylhexyl) Phthalate 18 ' 0,0% UG 1 1 - -
85-68-7 Butyl Benzy| Phthalate 18 0 0.0% usiL 1 1 - -
218-01-8 Chrysens 18 o] 0.0% UGIL 0.041 1.2 - -
53-70-3 Dibanz (a,h) Anthracene 18 a 0.0% UGIL 0.038 0.82 - -
132-84-8 Dibenzofuran 18 ] 0.0% sl 14 14 - --
24-66-2 Dlethyl Phthalate 18 o} 0.0% Ui 1.4 1.4 - -
131-11-3 Dimethyl Phthalate 18 0 0.0% UG/ 1.3 13 - -
84-74-2 Di-n-Butyl Phthalate 18 [} 0.0% UG/L 1.5 18 - -
117-84-0 Di-n-Octyl Phtiialate 18 0 0.0% UG 1 1 - -~
208-44-0 Fluoranthene 18 0 0.0% UG/ 0.038 1.5 - -
86-73-7 Fiuorane 18 1 56% UGl 0.035 1.4 a.18 0.18
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Table 4-4
Statistical Summary of Groundwater Data

Former Kast Property .
Carson, CA
cAs Number | Number Parcent Minimum | Maximum | Minimum | Maximum
Number Chemical of of Detacted Unlts DL DL Detected | Datacted
Samples | Detects of NDs of NDs Value Value
87-68-3 Hexachlore-1,3-Butadlene 18 1] 0.0% UG/l 12 12 - -
118-74-1 {Hexachlorobenzene . 18 ] 0,0% UsiL 1.2 12 - -
77474 Hexachlerecyclopentadisne 18 a 0.0% uaL 044 0.44 - -
§7-72-1 Hexachloreethana 18 0 0,0% UsL .08 088 - -
193-3¢-5 Indeno {1,2,3-¢,d) Pyrane 18 0 0.0% UGL 0.038 0.83 - -
78-58-1 Isophorons 18 0 0.0% Uail 1.2 1.2 - -
91-20-3 Naphthalena 136 40 25.8% UaiL 0.027 5.1 0.04 &
98-93-3 " |Mitrgbenzene 18 o 0.0% UG 1.3 1.3 - -
B82-75-9 W-Nitrosedimethylamine 18 1} 0.0% . UG/l 1.1 1.1 B -
G21-84-7 N-Nitroso-di-n-propylamine 18 0 0.0% [LcHB 1.3 1.3 - -
86-30-8 N-Mitrosediphenylamine 18 i} 0.0% UGIL 14 1.4 - -
87-86-5 Pentachlorophenol 18 o " 0.0% UG 0.75 Q.75 - -
85-01-8 Phenanthrens 18 0 0.0% UG 0.038 1.5 - —
108-95-2 Phenol 18 3 16.7% UGH 1.2 1.2 1.8 13
129-00-0 Pytene 18 0 0.0% UG/L 0.08 1.4 - -
110-86-1 Pyridine 18 o 0.0% UG/ 1.4 1.4 - -
TPH ]
TRHC11C12 Carbon Chaln C11-C12 151 80 53.0% uei 14 50 0.52 620
TPHC13C14 . |Garben Chaln C©13-C14 150 67 44.7% UGl 16 50 14 800
TPHC13C16 Carbon Chaln C15-C18 150 .69 46.0% UG/l 17 50 6.5 320
TPHC1TC18 Carbon Chain C17-CG18 : 151 a5 56.3% UsiL 17 50 0.94 420
TPHC18C20 Carbon Chaln C18-C20 151 &2 54.3% - UGeL 18 50 0.32 200
TPHC21C22 Carbon Chain C21-C22 15% ] 57.0% UG/ 18 50 44 230
TPHC23C24 Carbon Chalh C23-C24 181 93 61,6% ueiL 18 SO 13 140 "
TPHC25C28 Carbon Chaln C25-C28 151 a8 64.9% UGt i6 50 56 140
TPHC29C32 Carbon Chaln C28-C32 151 o6 63.6% uai, 2.5 50 35 - 130
TFHC33C36 Carbon Chaln C33-C36 151 58 384% UGL 7.9 50 0.019 86
TPHC37C40 Garbon Ghaln C37-Gd0 147 30 34.0% UGL B.8 50 0.28 85
TFHC41G44 Garbon Chaln C41-Cdd 146 15 10,3% UaiL 66 30 6.7 22
TRHCE Carbon Chain C6 ) 146 7t 52.7% UGl 1.4 30 18 300
TPHCY Carbon Chain C7 47 84 57.1% UG 6.1 S0 438 100
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" Table 4-4
Statistlcal Summary of Groundwater Data
Former Kast Property

Carson, CA
cas Number | Number Parcent E Minimum | Maximum | Minimum | Maximum
Nurber Chemical of . oof Dstectad Units DL pL Datactad | Detected
Samplas | Detects . of NDs of NDs Valus Value
TPHGE Carbon Chaln C8 147 88 59.9% UG/ 9.9 50 5.5 380
- |[TPHCAC10 Carbon Chaln C8-C10 148 85 57.0% UaiL 13 50 0. 620
TPHCEG44 Total Petrolaurm Hydracarbons (C6-Cad) 151 128 84.8% uGiL 47 47 48 4000
66334-30-5 TPH as Diessl 158 153 98,1% UgiL 33 33 33 3200
PHCG TPH as Gasoline 136 118 76.3% UaiL 48 48 52 3000
TRHMOIL 'TPH as Motor Qil 156 B8 423% UG/ 210 210 210 1700
VCCs
630-20-§ 1,1,1,2-Tetrachlorosthane 166 1 0.6% UGL 035 2 4 4
71-55-6 1,1,1-Trichloroathane 158 4 286% Uil 0.2 1.5 0.44 0.52
70-34-5 1,1,2,2-Tetrachlorosthane " 186 0 0.0% uG/iL 0.41 2 - -
78-00-5 1,1,2-Trichlorcethans 156 ] 51% uGHL 038 1.8 0,39 1.5
75-54-3 1,1-Dishloroathane 166 77 48.4% uGiL 0.28 1.4 0.34 22
75-35-4 1,1-Dichlorosthane 156 03 59.5% uGL 0.4 2.2 046 33
563-58-6 1,1-Bichloropropena 156 a 0.0% usiL 0,28 2.3 - —
87-61-6 1.2, 3-Trichlorobenzens 156 1) 0.0% UG 0.3 25 - -
96-18-4 1,2, 3-Trichloroprapans 156 17 10.9% usiL 0.64 3z 3.6 27
95-63-6 1,2,4-Tmethylbenzene 156 | 48 20.8% uGiL 0.24 18 0.24 97
96-12-8 1,2-Dlbromo-3-Chloroprepans 156 Q 0.0% ueL 1.2 6.2 - -
106-93-4 1,2-Dlbromoethane (EDE) 166 Q 0.0% UG 0.36 1.8 - -
107-08-2 1,2-Dichlorsethane 158 16 9.8% uai 0.24 1.2 0.28 6.1
78-37-8 1,2-Dichloroprepane 158 0 0.0% uGi. 038 “24 - -
108-67-8 1,3,5-Trimethylbenzene 156 32 20,5% Uail D23 1.4 032 25
142.28-9 1,3-Dichleropropans 158 0 0.0% UG 0.3 1.8 - -
504-20-7 2, 2-Dichleropropans 156 ] 0,0% UG 0.36 1.8 - -
78-83-3 2-Butanane (Methyl Elhyl Ketone) 156 2 13% uan 22 14 2.9 8.4
95-46-8 - [2-Chloroteluene ) 156 ¢ 0.0% UG, 0.24 1.2 - -
591-78-6 2-Hexanane 166 0 0.0% UG/ 241 14 - -
106-43-4 4-Ghlorotelusno 158 1 0.8% UG/ 013 0.68 027 0.27
108-10-1 4-Methyl-2-Pentanone 158 0 0.0% UGHL 4.4 22 - -
67-G4-1 Acstona 1566 3.8% UGL .8 a0 12 120
71-43-2 Benzane 156 138 87.2% uGlL 0,14 0,57 0.14 880
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Table 4-4
Statistical Summary of Groundwater Data
Farmer Kast Property

Carsen, CA
cAs . Number | Number Psrcent Minimum § Waximum | Minimum | Maximum

Number Chemical of of Detected Units DL DL Datected | Detscted

. 8amples | Detects of NDs of NDz Value Value
108-88-1 Bromobenzene 156 0 0.0% uer 0.3 1.5 - -
74-97-5 Bromochloromethane 166 0 0.0% uen 048 2.4 = -
75-27-4 Bromadichioromathane 15§ o 0.0% usiL, 021 1 - -
73-23-2 Bromeform 156 o 0.0% Us/L 0.5 2.5 - -
74-83-0 Br \ane 158 0 0.0% usi 3.9 18 - -
78-15-0 Carbon Dlsulfide 156 1 0.6% UGiL 041 3.8 0.84 084
56-23-5 Carbon Tetrachloride 156 o 0.0% UG/l 0.23 1.1 - -
108-80-7 Chlorabenzene 156 1] 0.0% UG 0.17 0.86 - -~
75-00-3 Chlcroathane 158 [ C.0% UG, 1.3 11 - -
B67-66-3 Chloroform 156 17 10.8% ugiL 0.33 23 22 7
74-87-3 Chloromsthane . 156 1 0.5% UG/ 0.49 &4 06 0.8
156-68-2 cis-1,2-Dichlofosthens 156 120 76.8% UsiL 0.48 24 0.5 310
10061-01-5 cls-1,3-Dichioropropena 158 o 0.0% UG 0.25 12 - -
98-82-8 Cumen= {|sopropylbenzena) 158 57 36.5% UG 0.23 1.2 0.38 26
124-48-1 Dibromechloromethane 166 0 0.0% UG, 0.25 1.2 - -
74-95-3 Dibromemethans 158 [l 0.0% UG/ 0.48 23 - -
108-20-3 Dilsopropyl Ether {DIPE) 158 Q 0,0% UGIL 0,31 17 - -
64-17-5 Ethanol 158 0 0.0% UG/L 43 250 — -
100-41-4 Ethylbenzena 158 82 52,6% UGiL C.14 0.44 018 150
637-02-3 Ethyl+-Butyl Fther (ETBE) 158 0 0.0% UGIL 0.27 22 - -
75-69-4 Freon 11 156 o 0.0% UGiL 0.31 8.3 - -
76-12-1 Fraon 113 166 3 1.8% UGIL 054 3.9 0.84 1.2
75-71-8 Fraon 12 - ) 156 0 0.0% UGIL 046 23 - -
75-09-2 Methylene Chloride 156 1 0.8% Uil 054 5.2 0.84 0.84
1624-04-4 Methy|-tert-Butyl Ether 156 12 7.7% UG 03 1.5 0.64 2.5
104-51-8 n-Butylbenzene 158 4 21.8% uGiL 023 1.1 0.28 a4
95-47-5 0-Xylens . 11 2 18.2% UGiL 022 0.48 1.4 241
1330-20-7-1 p/m-Xylene 11 4 36.4% uGiL 024 0.49 0.27 88
99-87.6 p-Isopropyltoluene 156 28 24.4% UL 0.16 0.79 017 4.4
103-65-1 Propylbenzens 158 56 26.9% UGL a7 1.6 0.18 25
125-98-8 sec-Bulylbenzens 158 BT 42.9% W< 02 0,48 0.21 3.4
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Goeosyntec Consullants

Table 4-4

Statistical Summary of Groundwater Data

Former Kast Property
Garson, TA
u . .
o Chericel Ve | M| poreent |y, | M | Mekrm | M | i

Samples | Detacts of NDs of NDs Value Valus
100-42-5 Styrane 136 1 08% UGl 017 0.85 0.2 02
284-05-8 tert-Amyl-Methyl Ether (TAME) 158 0 0.0% UG/ 0.22 11 - -
75-65-0 tei’t—Eutyl Alcohol (TBA) 156 78 48.7% UG/ 35 23 4.2 82
28-06-5 tert-Bulylbenzens 156 3 1.9% UGH, 0.z8 1.4 0.28 037
127184 Tetrachloroathane 158 21 12.5% UG/L 038 1.9 0.88 260
108-88-3 Toluene 158 17 10.9% UeiL 0.24 12 0.25 12
156-80-5 trans-1,2-Dichloroethene 156 a0 31.3% uG/iL 037 18 0.37 120
10061-02-8 trans-1,3-Dichlorapropane 158 g 0.0% Uein 028 1.3 - -
79-01-6 Trichloroathene 158 77 48,4% uoeiL 03 1.8 0.39 400
108-05-4 Vinyl Acetate 156 o 0.0% Ueill 28 14 - -
75-01-4 Vinyl Chloride 158 11 7.1% UG 2.3 1.5 0.33 .71
1230-20-7 Xylenes, Tolal 158 61 38,1% ueiL 023 0.91 027 280

[

Matals
7429-80-5 Alumlnim 4 4 100.0% MGA. - - 0.00702 0108
7440-36-0 Antimony 8 1 12,5% MeiL 0.00744 0.00787 0.0101 2.0101
19584-04-0 Arsanate 4 4 100.0% (EletiN - - 0.1 8,51
7440-38-2 Arsenic 12 10 83.3% MeiL 0.00438 0,00438 0.00418 0.0207
15602-74-5 Arsenlle 4 4 100.0% UGl - - a.097 16.4
7440-39-3 Barium ] 8 100.0% MGIL - - 0.0142 0.134
7440-41-7 Berylllum 8 0 0.0% MGL 0.00056 0.00438 - -
7440-43-9 Gadmium 8 0 0.0% MGIL 0.00268 0.00454 - -
7440-70-2 Calcium 8 8 100.0% MG I - 35.8 142
7440473 Chromlum 12 1 8.2% Meil 0.0004 0.00436 0.00085 0,00055
7440-48-4 Cobalt 8 I3 0.0% MEL 0.00286 0.00441 - -
7440-50-8 Copper 12 5} 50.0% MGIL 0,00267 0.00382 0.00078 0.00612
7430-88-6 Iron 8 g 100,0% MGL - - 0.0592 0287
7430-92-1 Load 8 1 12.5% MaiL 0,00406 0.00883 0.00748 0,00748
7438-85-4 Magnesium ] g 100,0% MG/L - - 13.2 38.3
7438-96-5 Manganesa 8 8 100.0% MGL - - 0.00933 0,232
7439-97-8 Mercury L] 1 12.5% MGIL 0.00003 0.00004 0,00004 0.00004
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Table 4-4
Statlstical Summary of Groundwater Daia
Former Kast Property

Carson, CA
o Chemical | M | e | | M | M| B | e
Samples | Detects of NDs of NDs Valua Value

1 7439-98-7 Molybdenum 8 4 50.0% MGIL 0.00278 0.00278 0.00748 0.0167
7440-02-0 Nickel 8 0 0.0% MGIL 0.00208 0.00433 - -
7440-00-7 Fotassium ] 8 100.0% MGIL - - 7.69 104
7782-48-2 Salanium 8 s 0.0% MGIL 0,00609 0.0107 - -
7440-22-4 Sllver 8 0 0.0% MGIL 0.680138 0.00211 - -

. 7440-23-5 Sodium 3 8 100.0% MGIL — - [EX 338

: 7440-28-0 Thallium 8 2 25.0% MGIL 0,00291 0.0054 0.00292 0.00313
7440-62-2 Vanadium 8 2 25.0% MG/L 0.00244 0.00449 0,00708 00112
7440-66-6 Zinc a 5 62.5% MGIL 0,00352 0.00352 0.00716 0.0481

SVOCs/PAHs
- 120-82-1 1.2,4-Trichlorobenzane 36 Q 0,0% UG/l 0.8 0.5 - -

85-50-1 1,2-Dichlorobenzene 36 0 0.0% UG/l 046 0.48 - -
541-73-1 1,3-Dichiorobenzene 36 0 0,0% UG/ .04 0.4 - -

: 106-46-7 1,4-Dichlarobenzene 38 0 0.0% UG/l 0.43 043 - -

‘ 90-12-0 1-Methylnaphthalena 4 0 0.0% UG/L 0.038 0.038 - -

: 25-85-4 2,4,5-Trichlerophencl 4 0 0.0% UG/ 0.97 .87 - -

! 88-06-2 2,4,5-Trchlorophencl 4 Q 0.0% UG/l 1.2 1.2 - -
120-83-2 2,4-Dichloraphenal 4 0 0.0% UG/l 1.1 1.1 - -
105-67-9 2,4-Dimethylphenol 4 0 0.0% UeiL 1.2 1.2 - -
51-28-5 2,4-Dinltrophensl 4 0 0.0% uGL 2.8 25 — -
121-14-2 2,4-Dinltroteiuene 4 o] 0.0% UG 1 1 - -
606-20-2 2,8-Dinitretoluene 4 0 0.0% UgiL 1.1 11 - -
91-58-7 2-Chloronaphthalens 4 0 0,0% uGiL 1.3 13 - -
95-57-8 2-Chlarophenol 4 0 0.0% UG 1 1 - -
91-57-6 2-Msthylnaphthelens 4 Q 0.0% UG/L 0.035 0.035 - -
95-48-7 2-Methylphenol 4 1} 0.0% UG 1.1 1.1 - e
88-7T4-4 2-Nitroaniline 4 0 0.0% VGl 1 i -~ ~
88-75-5 2-Nitrophenoi 4 0 0,0% UGIL 1.2 1.2 - -
981-84-1 3,3-Dichlosobenzldine 4 0 0.0% UG 1.3 1.3 S -
106-44-5 3/4-Mathylphencl 4 0 0.0% UL 1 1 - -

’ 90-00-2 3-Nitroanliine 4 0 0.0% UslL 1.2 1.2 - -
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Table 4-4
Stafistical Summary of Groundwater Data
Former Kast Proparly

Carson, CA
cAs Number | Number Parcent Minimum | Maximum | Minimum | Maximum
Nurmber Chemical af of Datacted Units oL DL - [ Detected | Detected
Samplas | Detects of NDs of NDs Value Value

534-52-1 4,6-DInltro-2-Methylphenol 4 ] 0.0% uGiL 34 24 - -
101-56-3 4-Bremophenyl-Phenyl Ether 4 0 0.0% UcilL 1.2 1.2 - -
58-50-7 4-Chloro-3-Methylphenol 4 a 0.0% uG/L 1.2 12 - -
108-47-8 4-Chloreaniline 4 0 0.0% UGIL 1.3 1.3 - --
7005-72-3 4-Chloraphenyl-Phany| Ether 4 1] 0.0% usiL 1.2 1.2 - -
100-01-6 4-Nitreaniline 4 [ 0.0% UGIL 24 2.4 - —
100-02-7 4-Nltrophanael 4 0 0.0% UGk 0.86 0.86 - -
83-32-9 |Acenaphthens 4 o 0.0% Ui 0.037 0.037 — -
208-96-8 Acenaphthylene 4 Q 0.0% UG 0.033 0.633 — -
62-53-3 Aniline 4 0 0.0% [l 1.2 1.2 - -
120-12-7 Anthracane 4 Q 0.0% UG 0.028 0.036 - -
103-33-3 Azobenzene 4 0 0.0% UG/ 17 17 - - ‘
02-87-5 Benzidine 4 0 0.0% UG 0.62 0.62 - -
56-55-3 Benzo () Anthracens 4 o 0.0% UGL 0.043 0.043 - -
50-32-8 Benzo () Pyrene 4 o 0.0% UGL 0.035 0.035 - -
205-98-2 Banzo (b} Fluoranthana 4 a 0.0% UG 0.036 0.036 - -
191-24-2 Benzo (g,h,)) Peiylens 4 0 0.0% UGH. 0.037 0.037 - -
207-08-9 Bonzo (k) Fluoranthena 4 0 0.0% UGH 0.05 .05 - L=
65-85-0 Bshzele Acid 4 0 0.0% UG/ 043 0.42 - -
100-51-6 Benzyt Alcohol 4 b} 0.0% e 1 1 - -
111-81-1 Bis{2-Chlotosthoxy) Methane 4 a 0.0% uciL 1.2 1.2 - -
111-44-4 |Bis(2£hlorusthyl) Ether 4 1] 0,0% [1le 1 1 - -
108-60-1 Bis(2-Chlotelsopropyl) Ether 4 0 0.0% UG 1.5 1.6 - -
117-81-7 Bis(2-Ethylhexyly Phthalate 4 0 0.0% UG 1 1 - Tem
85-88-7 Buty| Benzy! Phthalate 4 0 0.0% UG 1 1 - -
218-01-9 Chrysene 4 0 0.0% uciL 0.041 0.041 - -
53-70-3 Dlbenz (a,h) Anthracens 4 0 0.0% UsiL 0.032 0,039 - -
132-64-9 Dibenzofiaran 4 o 0.0% UG, 1.4 1.4 - -
84-66-2 Dicthyl Phthalate 4 0 0.0% Usi 14 1.4 - —
131-11-3 Dimethyl Phthalate 4 0 0.0% UG 1.3 1.3 - -
B4-74.2 Di-n-Butyl Phthalate 4 Q 0.0% uaiL 15 1.5 - -
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Table 4-4
Statlstlcal Summary of Groundwater Data

Former Kast Property
Carson, CA
CAS Number | Number Percent Minieaum | Maximum | Minimum | Maximum
Hurnber Chemical of of Detectad Units DL pL Detected | Datected
Samples | Datects of NDs of NDs Value Value
117-84-0 Dl-n-Octy! Phihalate 4 0 0.0% uGiL 1 1 - -
206-44-0 Fluoranthene 4 0 0.0% UsiL 0,038 0.038 - -
86-73-7 Fluorena 4 Q 0.0% UGIL 0.035 0.035 - -
87-68-3 Hexachloro-1,3-Butadiens 4 0 0.0% UGIL 1.2 12 - --
118-74-1 Hexachlorebenzena 4 0 0.0% UGIL 1.2 1.2 - -
77-47-4 Hexachicrocyclopentadiene 4 0 0.0% UG/ 0.44 0.44 — -
67-72-1 Hexachloroethane 4 0 0.0% UG 0.98 0.98 - -
193-38-5 Indene 1,2,3-¢,d) Pyrane 4 [} 0.0% UGIL 0.028 0.038 - -
78-58-1 Isophorene 4 0 0.0% uGL 12 1.2 -- -
81-20-3 Naphthalene 6 4 11,1% UG 26 25 0.047 0.4
08-95-3 Mitrobanzene 4 0 0.0% UGL 12 1.3 - -
62-75-8 N-Nltrosodimethylamine 4 0 0.0% UG/iL -1 1.1 - -
621-84-7 (-Nllroso-di-n-propylaming 4 0 0.0% usH. 132 1.3 - -
B6-30-68 N-Nitrosod|phenylamine 4 0 0.0% UG/ 1.4 .14 - -
87-88-5 Pentachlorophens! 4 o 0.0% UGiL 0.75 0.75 — -
§5-01-8 Phenanthrens 4 o 0.0% UG 0,038 0.038 — -
108-85-2 Phenol 4 0 0.0% UaiL 1.2 12 — -
128-00-0 Pyrens 4 0 0.0% UgGiL L 005 Q.05 - —
110-86-1 Pyridine 4 o 0.0% Ui 1.4 1.4 - -
TPH
TFHG11G12 Carbon Chain ©11-C12 36 8 22.2% uGL 14 T 14 15 48
TPHC12C14 Carbon Chain C13-C14 36 6 18,7% UGit 16 16 16 34
TPHC15C16 Carbon Chein C15-C18 36 4 11.1% UGiL 17 17 21 24
TPHCA7C18 Carban Cheln C17-C18 38 0 0.0% LG 17 i7 — -
TPHC19C20 - {Carbon Ghaln ©19-C20 . 36 i} 0.0% UG/ 18 18 - -
TPHCZ1C2Z Carbon Chaln C21-C22 . k] 0 0.0% UG 18 18 - -
TPHCZ23C24 Carbon Chaln $23-C24 kel 3 8.3% UGIL 18 18 20 28
TPHC25C28 Carbon Chain C25-C28 26 10 27.8% UGIL 16 16 18 52
TPHC20C22 Carbon Chaln C29-C32 36 6 16.7% uGL 85 8.5 8.9 32
TPHC33036 Carbon Chain C33-Ca6 36 3 8.3% uGiL 78 79 0.4 33
TPHC27C40 Carbon Chaln C37-C40 38 8 16.7% uGL 838 6.8 7.4 12
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Table 4-4
Statistical Summary of Groundwater Data

Former Kast Property
Carson, CA
B Ghamica M M| et || M e | S | e
Samples | Detects of NDs of NDs Value Value
TPHC41C44 Carbon Chain G41-Céd4 38 2 6.6% UG, 65 B.6 7.8 8
TPHCE Carbon Chain C8 36 18 44.4% UG/ 1.4 1.4 15 180
TPHC? Carbon Chain G7 36 12 33.3% UGl §.1 B.1 89 38
TPHCH Garbon Ghain G8 38 12 36.1% us/L 9.9 9.9 10 &7
TPHCEC10 Carbon Chafn C2-C10 38 14 38.8% UGl 13 13 13 120
TPHCEC44 Tolal Palroleum Hydrocarbons {C6-C44) 28 16 44.4% UG/ 47 47 52 580
68334-30-5 TPH as Diesel 38 29 B0.6% ueL a3 33 4 200
PHCG TPHas Gasoline 28 16 44,4% UL 48 48 49 710
TPHMOIL TPH as Motor Cil 36 ] 0.0% UGIL 210 210 — -
VOCs
630-20-6 1,1,1.2-Tetrachlproathans 38 [} 0.0% UeL 0.4 0.4 - -
71-55-6 1,1,1-Tichloroethane’ 36 0 0.0% UG 03 0.3 - -
79-34-5 1,1,2,2-Tetrachlorcethane 6 0 ©,0% uGL 0.41 0.41 - -
70-00-5 1,1,2-Trichleroethane 36 0 0.0% uGiL 0.38 0.38 - -
75-34-3 1,1-Dichloroathane 36 o 0.0% UGHL 0,28 0.28 - -
75-35-4 1,1-Dlchlorosthens 3B 2 5.6% uaiL 0.43 043 0.48 057
563-58-6 1,1-Dichloropropene 38 o 0.0% UG/ 0.46 046 - -
87-61-6 1,2,3-Tiichlorebshzens 28 0 0,0% UG/l 0.51 0.51 - -
06-18-4 1,2,3-Trichloropropane 36 3 8,3% UG/l 064 064 1.1 3.4
95-83-6 1,2,4-Trimethylbenzene kL 9 25.0% usiL - 036 028 0.38 1.6
96-12-8 1,2-Dibromo-3-Chloropropane - 36 0 0.0% uai, 12 1.2 - -
108-83-4 1,2-Dibromoethane (EDB) 36 a 0.0% {lchi 038 0.36 - -
107-06-2 1,2-Dichloroathans 36 22 B1.1% Usi 0.24 0.24 0.42 1.6
78-87-5 1,2-Dichloiopropane 36 1] 0.0% Usil 0.42 0.42 - -
108-67-8 1,3 5-Timethy benzens 38 1 25% (Slch 0.28 Q.28 0.58 0.59
142-28-9 1,3-Dichicropropane 36 a 0,0% Uei 0.3 0.3 - -
594-20-7 2,2-Dichleropropane 36 a 0.0% UG 0.38 0,36 - -
78-83-3 2-Butanone {Mathyl Ethy| Ketone) 36 a 0.0% uain 22 22 - -
95-49-8 2-Chlorotaluene 38 0 0.0% UGIL 0.24 0.24 - -
591-78-6 2-Hexanone . 36 a 0.0% UGHL. 21 2.1 - -
106-43-4 4-Chlorotaluene 36 1] 0.0% UGHL 0.43 013 - -
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Table 4-4
Sfatistical Summary of Groundwater Data

Former Kast Property
Carsan, CA
le::ar Chemical N'-":rbEf Nll;ﬂfbﬂr ;;:c;:; Units ! ir\I;r:'l..t‘"" Maxl;rl?um gtlarll:lant.:ltuer: 'g:ﬂTt::in
Samples | Datacts of NDs of NDs Value Valua
108-10-1 4-Methyl-2-Pentahons 38 0 0.0% uail 4.4 - 44 - -
B87-84-1 Acetone 36 1 2,8% el § 10 7 7
71-43-2 Banzshe 38 26 T2.2% UG 0.14 0.14 015 370
108-86-1 [Eromabenzens 36 [ 0.0% ualL 03 0.3 - -
74875 |Bromochluromelhane 38 G 0.0% [cin 0.48 0.48 - -
75-27-4 Bromod|chloromethane 38 Q 0.0% UGHL 021 2.21 - -
75-25-2 Bromaoferm 36 a 0.0% UG 0.3 0.5 - -
74-33-9 Bromomethane 28 0 0.0% UGA. 39 3.8 - -
75-15-0 Garbon Disulfide . 26 10 27.8% UGL 041 - 0.41 0.45 43
56-23-5 Carhon Tetrachloride 26 0 0.0% uai 0.23 0,23 e -
108-90-7 Ghlorobenzene 28 0 0.0% uch. Q.17 0.17 -~ -
75-00-3 Chlorasthane 36 4 0,0% uei 23 23 - -
67-66-2 Chlarofarm 6 3 8.3% uGH. 0.46 0.46 0.5 059
74-87-3 Chlaromethans 26 0 0.0% UGIL 18 1.8 - -
156-59-2 cis~1,2-Dichlorosthena 36 22 61.1% Vel 0.48 0.48 0.55 71
10061-01-8 cis-1,3-Dichloropropens 36 0 0.0% gL 0.25 0.25 - -
93-82-B Cumens (sopropylbenzene) 36 2 5.6% UGl 0.58 0.58 0.8 0.86
124-48-1 Dibromochioromethans 38 1] 0.0% uelL 025 0.25 - -
74-85-3 Dlbromomethane 38 [1} 0.0% ueiL 0.46 0.48 - —
108-20-3 Dllsoprepyl Ethar (DIPE} B 15 41.7% UG/ 0.33 0.33 0.36 i A
54-17-5 Ethanol 36 o 0.0% UG/, 30 50 - -
100-41-4 Ethylbenzene e} 14 38.9% UG/l 014 0.14 018 14
637-62-3 Ethyl--Buty| Ether (ETBE} 36 Q 0.0% UG, 0.44 0.44 — -
75-69-4 Freon 11 % 4] 0.0% uei. 1.7 1.7 - -
76-13-1 Freon 113 a6 Q 0.0% UG 078 0,78 - -
76-71-8 Freon 12 38 Q 0.0% UG .46 0.46 - -
75-08-2 Methylene Chlodde 3G 0 0.0% Ugi 0.64 0.84 - -
1634-04-4 Methyl-tert-Bulyl Ethar 6 0 0.0% UG .31 31 - -
104-51-8 n-Butylbenzene 36 0 0,0% Uai © 023 023 - -
95-47-8 o-Xylene 0 0.0% UG 0.23 0.23 - -
13302071 [p/m-Xylene 4 1 25.0% ugh, 0.24 0.24 07 07
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Geosyntec Consultants

Table 4-4

Statistical Surmmary of Groundwater Data

Former Kast Property
Carson, CA
cAs Numbsar | Number Percant Minimum | Maxlmum | Minimum | Maxlmum
Number Chemigal of of Detectad Units DL bL Detected | Detected
Ssamples | Dstacis of NDs of NDs Valua Value
99-87-6 p-lsopropyltoluene ] ] 0.0% UG/ 0.16 0,46 - -
103-65-1 Propylbenzene 36 4 11.1% UG 017 0.7 0.2 .52
135-98-3 sec-Butylbenzens e} 0 0.0% UG/ 0.25 0.25 e -
100-42-5 Styrene 6 0 0.0% UGH. 017 047 - -
994-05-8 tert-Amyl-Mathyl Ethar (TAME} 36 o 0.0% UGiL 022 0.22 - —
75-85-0 tert-Butyl Alcohol (TBA) 26 21 58,3% uGiL 46 4.8 5.9 230
08-08-8 tert-Butylbenzene 26 0 0.0% uUGL 0.28 0.28 - -
127-18-4 Tatrachloroethens 36 0 0.0% UGHL 0.3¢ 0.39 - -
108-88-3 Toluene 36 g 25.0% UGIL 0.24 0.24 0.94 38
156-60-5 trans-1,2-Dichloroethene 36° 9 25.0% Uil 0.37 0.37 0.81 2B
10061-02-6 trans-1,3-Dichloropropens 38 0 0.0% UGL 025 0.23 - -
78-01-6 Trichlorasethens 38 a 22 2% uGiL a7 Q.37 0,42 22
108-05-4 Vinyl Acotate 38 [} 0.0% UGl 28 28 — -
75-01-4 Viny! Chloride 38 0 uai 03 Q.3 — -
1320-20-7 10 uGH. 023 024 027 %]

Gage: B
Metal .

7428-80-5 Aluminum 4 4 100.0% MG/ - - 0.0144 0.0458
7440-36-0 Antimony & 1 12.5% MGIL 0.00744 0.00787 0.00988 0.00968
15584-04-0 Arsenate 4 4 100.0% uGi. - - 0.27 084
7440-38-2 Arserilc 12 10 83.3% MGIL 0.00611 0.00611 0.00532 0.026
15562-74-6 Arsenite 4 4 100,0% UaiL - - 4.84 707
7440-39-3 Barium 8 7 87.5% MGIL 000296 0.00296 0.0138 0.0798
7440-41-7 Barylllum 8 0 0.0% MGIL '0.00056 0.00435 - -
7440-43-8 Cadmium & 0 ©0.0% MGIL 0.00268 0.00454 - -
7440-70-2 Calclum 8 8 100.0% MGIL - - 8,84 108
7440-47-3 Chromlum 12 0 0,0% MG 0.0c04 0.00436 - -
7440-48-4 Cabalt 8 [+] 0.0% MG 0.00295 0.00441 - -
7440-50-8 Copper 12 9 75.0% MaiL 0.00392 0.00302 0.00051 00175
7439-80-8 Iron 8 8 100.0% MG - - 0.0339 6
7438-82-1 Load 8 0 0.0% MSGIL 0.00408 0.00692 — -
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Table 4-4
Statistical Bummary of Groundwater Data
Former Kast Property

Carson, CA
Weimuim Maxi
Nl?l::er Chemical Nl-ll':rbEY Nl-lr:fbe?’ I;:::t::i Unlts " InIIJr[‘.um bL lJ:ahaciad1 Detected
Samples | Detects of NDs of NDs. Valus Value
7439-95-4 I i 8 2 100,0% Mail - - 5.26 30.1
743D-98-5 fManganese 8 3 100.0% Mai, - - 0.0081 0477
7439-97-6 Mercury 8 2 25.0% MalL. 0.00003 0,00004 0.00004 0.00005
7430-08-7 Molybdenum ] 4 50.0% MG/ 0.00278 0.00278 0.00824 00227
7440-02-0 Nlckel 8 o 0.0% MaiL 0,0G288 0.00423 - —
7440-08-7 Potassium 8 8 100,0% MG/ - - 7.85 To114
7782-49-2 {Selenium 8 0 0.0% MGA 0,00899 0.0107 - -
7440-22-4 Sliver 8 0 0.0% MGL 0.00139 0.00211 - -
7440-23-5 Sodlum 8 a4 100.0% MG — - 110 204
7440-28-0 Thallium & 1 12.5% MG 0.00291 0.0054 0.00211 0.00311
7440-62-2 Venadium 8 2 25,0% MG 0.00244 0,00449 0,00254 0.0273
7440-66-6 Zinc 8 2 62.5% MGIL 0.00352 0.00886 0.00618 0,465
SVOCs/PAHs

120-82-1 1,2 4-Trichiorobenzene 36 0 0.0% UGA. 0.5 0.5 - -
95-50-1 1,2-Dichlotohenzene 36 il 0.0% el 0.48 0,48 - -
541-73-1 1,3-Dichlorobenzens 3B i} 0.0% uea. 0.4 0.4 - -
106-48-7 1,4-Dichlorobenzsne 36 0 6.0% ueL 0.43 0,43 - -
90-12-0 1-Methylnaphthalane 4 Q 0,0% UG 0,036 0.0238 - -
95-05-4 2 4,5-Trichloropheno| 4 0 0.0% ueL 0,87 0.87 - -
88-06-2 2,4,8-Trichlorophenol 4 0 0.0% UGL 1.2 1.2 - -
120-83-2 2,4-Dichlorophenal 4 ] 0.0% UG 1.1 1.1 - —
105-67-9 2,4-Dimethylphenol 4 Q 0.0% UG/ . 1.2 - -
§1-28-6 2.4-Dinltrophenal 4 0 0.0% UaiL 2.5 2.6 - —
121-14-2 2,4-Dinltrotolyena 4 0 0.0% UG/L 1 1 - —
806-20-2 2 B-Dinitrotoluens 4 o 0.0% UG R 1.1 - -~
21-58-7 2-Chloronaphthalsne 4 ¢ 0.0% UGiL 1.3 1.3 - -
95-57-6 2-Chlorophenol 4 0 0.0% el 1 1 - -
81-57-6 2-Methylnaphthalens 4 1 - 25.0% uaiL 0.008 0.025 0.037 0.037
85-48-7 2-Methylphenol 4 0 0.0% UGl 11 19 - -
B8-74-4 2-Nitroan(line 4 4 0.0% UGH 1 1 -- -
£8-75-5 2-Mitraphenol 4 1] 0.0% UG 12 - 1.2 -~ -
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Table 4-4
Statlstical Summary of Groundwater Data

Former Kast Property
Carson, CA
CAS _ Number | Numbar Percent Minimum | Maximum | Minimum | Maximum
Number Chemical of of Detected Units pL pbL Detected | Detacted
[ 8amples | Detacts of NDs. of NDs Value Value
91-84-1 3,3-Dichlorobenzldine 4 0 0.0% uaiL 13 1.8 - -
106-44-5 2/4-Methylpheno! 4 1 25.0% e 1 1 1.7 1.7
28-09-2 2-Nitroanlling 4 o 0.0% e, 1.2 1.2 - -
534-52-1 4,6-Dinitro-2-Mathylphenol 4 ¢} 0.0% ugiL 3.4 34 - —
101-55-3 4-Bromaphenyl-Phenyl Ethar 4 0 0.0% uai 12 1.2 - -
58-50-7 4-Ghloro-3-Methylphencl 4 o 0.0% ugiL 1.2 1.2 - -
106-41-8 4-Chloroanlling 4 a 0.0% UaGiL 1.3 1.3 - -
7005-72-3 4-Chloraphenyl-Phenyl Ether 4 0 0.0% usi 1.2 12 - -
100-01-8 4-Nitroan|llne 4 0 0.0% UGiL 2.4 24 - -
100-02-7 4-Nitrephencl 4 0 0.0% UGHL 0.85 0.86 - -
83-32- Acenaphthens 4 0 0.0% UG 0.037 0.037 - -
208-96-8 Acenaphthylene 4 Q 0.0% Vel 0.033 0.033 - -
62-53-3 Anlling 4 0 0.0% UG 1.2 1.2 - -
120-12-7 |Anthracene 4 Q 0.0% UGHL. 0.038 0.036 — .
103-33-3 Azobenzene 4 o 0.0% UL 1.7 .7 - --
02-87-5 Banzidine 4 0 0.0% UGA. 062 0.62 — -
56-55-3 Benzo (@) Anthracens 4 i} 0.0% UGL 0.042 0,043 — -
50-32-8 Behzo (g) Pyrens 4 L1} 0.0% uGL 0.035 0.035 - -
205-99-2 Benzo (p) Fluoranthans 4 [ 0.0% uG/L 0.036 0.035 - —
191-24-2 Benza {g.h,)) Ferylene 4 o 0.0% UGHL 0.037 0.037 - -
207-08-9 Benzo (k) Fluoranthene 4 [ 0.0% UG/L 0.05 0.05 - -
65-85-0 Benzoic Acld 4 1 250% UGl 043 0.43 2.6 26
100-51-6 Banzyl Alcohol 4 0 0.0% UG 1 1 - bl
111-91-1 Bis(2-Chlorosthoxy} Methane 4 0 0.0% uGiL 1.2 1.2 - -
111-44-4 Bis(2-Chloresthyly Ethar 4 0 0.0% V=1 1 1 - -
108-80-1 His(2-Ghlcroisoprapyl) Ether 4 0 0.0% el 15 1.5 = -
117-81-7 |B\s(2-Ethy]haxyI) Phthalate 4 0 0.0% UGL 1 1 - -
85-68-7 Butyl Banzyl Phthalate 4 0 0.0% UsiL 1 1 - -
218-01-9 Chrysens 4 0 0.0% UG 0,041 0.041 - -
53-70-2 Dlbenz {a,h) Anthracens 4 0 0,0% usi ¢.039 0,038 - -
132-64-9 Dibenzofuran 4 -0 0.0% uGil 1.4 1.4 - -
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Table 4-4
Statistical Summary of Groundwater Data
Former Kast Property

Carson, CA

cas Number | Number Percent Minimura | Maximum Minimum | Maximum

Number Chemical of of Detected Units bL BL Detected | Detected
Samples | Detacts of NOs of NDs Valua Value

84-66-2 Diethyl Phthalate 4 0 0.0% el 14 1.4 - -
131-11-3 Dimethyl Phthalate 4 0 0.0% UG 1.3 1.3 — -
§4-74-2 DI-n-Butyl Phthalate 4 0 0.0% UGl 16 1.5 - -
117-84-0 D|-n-Octyl Phthalate 4 L] 0.0% UG 1 1 - -
206-44-0 Flueranthena 4 q 0.0% uaiL 0.038 0.038 - -
B5-73-7 Fluorene 4 [} 9.0% ueiL 0.035 0.035 - e
87-88-3 Hexachlore-1,3-Butadiene 4 0 0.0% UG/l | 12 1.2 - -
118-74-1 Hexachlorobanzene 4 0 0.0% UG/ 12 1.2 -- -
77-47-4 Hexachlorocyelopantadlens 4 o 0.0% UG/L 0.44 0.44 - -
57-72-1 Hexachlorosthane 4 0 0.0% uGL 093 0.98 - -
193-38-5 Indeno (1,2,3-¢,d) Pyrens 4 o 0.0% UG 0.038 0,036 - -
78-59-1 isaphorons 4 o 0.0% uG/L 1.2 1.2 - -
91-20-3 Naphthalene 36 3 2.3% usiL 0.037 2.5 0.047 0.07
98-85-1 Nitrabanzene 4 0 0.0% UGl .3 1.3 - -
62-75-8 N-Mltrosodimethylamine 4 1] 0.0% UG/L 1.1 1.1 - -
621-64-7 N-Nitréso-dl-n-propylamine - 4 1] 0.0% UG/l 1.3 13 - -
26-30-6 N-Mitrosodiphenylamine 4 0 B.0% uG/L 1.4 14 - -
87-88-5 Psntachlorephanol 4 i} 0.0% uG/L 0.75 0.75 - s
85-01-8 Phenanthrens 4 a 0.0% usL 0.038 0.028 - -
108-95-2 Phenol 4 Q 0.0% uG/L 1.2 12 - -
128-00-0 Pyrene 4 0 0.0% UaiL 0.06 0,05 - -
110-86-1 Pyriding 4 Q 0.0% UG 14 1.4 -~ -

TPH )
TPHC11C12 Carbon Chaln C11-C12 36 1 2.8% [lcis 14 14 12 18
TPHC13C14 Carbon Ghaln C13-C14 36 1 2.8% uail 18 18 18 15
TPHC15C18 Carbon Chaln C15-C16 36 4 11.1% e 17 17 17 a3
TPHC17C18 Carbon Chaln C17-C18 36 1 2.8% uai, 17 17 37 37
TPHG18C20 Carbon Chalh C18-C20 36 1 2.8% UG/ 18 18 -24 24
TPHG21C22 Carbon Chaln C21-C22 36 4 11.1% UG/ 18 18 19 34
TPHC22C24 Carbon Chaln ©23-C24 38 4 11.1% UG 18 18 20 83
TPHC25C28 Carbon Chain G25-C28 28 11 30.8% UG/ 16 16 17 e
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Geosyntec Consultants

Table 4-4

Statlstical Summary of Groundwater Data

Former Kast Property

Carson, CA
ar M : Mo
M:r‘::ﬂ Chemical NU:‘lfh Nur:fber ;«:t;ﬂ;::i Units MlnL!}Tum DL nDnLtn::tl;"J Datectez;l
Samples | Datects of NDs of NDg Valye Value
TPHG28C32 Carbon Chafn G28-G32 36 8 222% JaiL a5 8.8 9 48
[TPHC33C38 Carbon Chaln G33-C36 36 S 12.0% Uail 7.9 7.8 8.1 32
TPHGITCA0 Carben Chain G37-C40 36 4 11.1% UG/l 6.8 6.8 8.2 10
TPHCA1C44 Carbon Chain C41-C44 38 0 0.0% UaiL 6.8 6.8 - -
TPHCE Carben Chaln CB 28 g 25.0% UG/ 1.4 1.4 15 4.8
TPHC? Carbon Chain C7 28 0 0.0% UG, 6.1 6,1 - -
TPHCB GCarbon Chaln C8& 36 0 0.0% uGL 9.9 9.8 - -
TPHCIC10 Carbon Chaln Co-C10 38 7 10.4% uGL 13 M3 14 33
TPHCBC44 Tatal Pelroleum Hydrocarbons (C8-C44) 38 8 222% uaL 47 47 33 350
. |66334-30-5 TPH as Diesel 38 20 B0.6% uaiL 33 33 24 330
PHCG TFH as Gasoline 38 0 0.0% UGIL 48 48 - -
TPHMOIL 'TPH as Mator Oil 1} 1 2.8% UG 210 210 330 3aq0
Vacs
830-20-6 1.1,1,2-Tetrachloroethane 3% a 0.0% usi a4 0.4 - -
71-55-6 1,1,1-Frichlarcethane 36 0 0.0% uGiL 03 0.3 - -
70-34-5 1,1,2.2-Tetrachloroethane 36 0 0.0% Uai 0.41 041 - -
79-00-5 1,1,2-Trichloroethane 36 Q 0.0% ue. 038 0.28 - -
75-34-3 1,1-Dlchtoraethane 36 0 0.0% UGl 028 028 - -
76-35-4 1,1-Dichloroethena 36 0 0.0% UGiL 043 042 - --
563-5§-6 1,1-Dichloropropene 36 bl 0.0% UG 0.48 0.46 - -
87616 1,2,3-Trichlorobenzane 28 1} 0.0% Ugil 0.51 0,51 - -
96-18-4 1,2,3-Trichlaropropane 2% 7 0.0% UG 0.64 .64 - -
96-63-8 1,2.4-Trimsthylbenzena 6 0 0.0% UGIL 0.36 0,36 - -
06-12-8 1,2-Dibrome-3-Chlsropropane 36 a 0.0% UG 12 1,2 - -
106-83-4 1,2-Dibromoethane (EDB) 38 0 0.0% UG/ 0.38 0.36 B -
107-06-2 1,2-Olchloreethane 38 1 28% UGL 0.24 0.24 0.31 031
78-87-5 12-Dichleropropane 36 4} 0.0% UGiL 042 0,42 - -
108-67-8 1,3,5-Trimethylbehzene 36 0 0.0% e/l 0.28 0.28 - -
142-28-8 '1,3-Dich\oraprupane 36 1] 0.0% uaiL 0.3 0.3 - -
594-20-7 2,2-Dichloropropane 36 ] 0.0% uai. 0.26 0.36 - -
78-93-3 2-Bulanone (Methyl Ethyl Ketore) 36 il 0.0% Uai 22 22 — -
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Table 4-4
Statistical Summary of Groundwater Data

Fomer Kast Property
Carson, CA
CAS Mumbar | Number Parcent Minimum | Maximum | Minimum | Maximum
Number Chemical of of Datscted Units bL DL Detected | Datected
Samples | Detects of NDs of NDs Value Value
95-49-8 2-Chlorotoluens 38 [ 0.0% W7 0.24 0.24 - -
591-78-8 2-Hexanone 38 0 0.0% UGl 21 21 - -
108-43-4 4-Chlorotoluene 38 0 0.0% uaiL 013 0.13 - —
108-10-1 4-Methyl-2-Pentancne B a 0.0% uaiL 4.4 4.4 - -
57-64-1 Acstane 36 2 5,6% [{[crN ‘6 10 87 8,3
71-43-2 Benzens 36 ] 18.7% UGIL 014 0.14 0.16 0.88
108-86-1 Bromabenzens : 36 ] 0.0% UG/ 0.3 03 - -
74-07-5 |Brumoch|urornethane 36 2 5,8% UG/l 0.48 0.48 0.7 1.5
78.27-4 |Bromodichioramethans 36 0 0.0% UG/ 0.21 021 - -
75252 |Bromotorm - 36 0 0,0% UGIL 0.5 05 - —
74-83- Eromoimethane 36 0 0.0% UG 3.9 28 - -
76-15-0 Carbon Disulfice 36 15 41.7% UGL 0.41 a4 045 8.3
56-23-5 Garbon Tetrachlorde 36 0 0.0% UGHL 0.23 023 - -
108-00-7 Chiorobenzene 36 0 0.0% UGH ¢A7 0.17 — -
75-00-3 Chlaroethans 6 [ 0.0% UGIL 2.3 23 - -
67-66-3 Chloroform 26 z 5.6% UGAL 0.46 0.48 0.5 067
74-87-3 Chloremethane 36 ¢ 0.0% UG/ 1.8 1.8 - -
156-59-2 cls-1.2-Dichlorosthens 36 7 19.4% UGiL 048 0.48 0.83 11
10061-01-5 cls-1,3-Dichloropropena 36 0 0.0% UGHL 0.25 0.25 - -
98-82-8 Cumeane (Iaupropylbenza'ne) 38 0 0.0% UGIL 0.38 0.58 - -
124-48-1 Dibromachleromethane 38 o 0.0% UGHL 0.25 6.25 - -
74-85-3 Dlbramamethane 36 3 8.3% UG 0.46 0.46 0,71 2.1
108-20-3 Dilsopropyl Ether (DIPE) 28 0 0.0% UGl [EE) 0.33 - .-
54-17-5 Ethanol 36 o 0.0% UGL 50 30 - -
100-41-4 Ethylbenzene 26 0 0.0% uGiL 0.14 0.14 - —
537-82.3 Ethyl--Butyl Ether (ETBE) a6 0 0.0% uGiL 0.44 044 - -
75-68-4 Freon 11 a6 0 0.0% uGL 1.7 1.7 - -
76-13-1 Freen 113 36 0 C.0% vaiL 0.8 a.7e - -
75-71-8 Freon i2 36 [l 0.0% uGiL 046 0.48 - -
75-00-2 Methylene Ghioride 36 [ 0.0% uGHL 064 0.64 - -
1634-04-4 Methyl-tert-Butyl Ether 36 0 0.0% UGIL 0.31 0.21 - -
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Table 4-4
Statistical Summary of Groundwater Data
Former Kast Property

Carson, CA

s Chemical N R I T - Rt S o

Samples | Detects of NDs of NDs Value Value

104-51-8 n-Butylbenzens 36 0 0.0% usiL 0.23 0.23 - -
95-47-6 0-Xylene 4 o 0.0% uGi. 0.23 0.23 - -
1330-20-7-% pim-Xylane 4 [ 0.0% UG .24 0.24 - -
29-87-6 p-isopropylicluens 36 0 0.0% UG, 016 018 - -
103-65-1 Propylbanzens 36 Q 0.0% Us 217 047 - —
136-28-8 s6c-Butylbenzene - 38 1} 0.0% Usi. 0.25 0.25 - -
100-42-5 Styrene 36 0 < 0.0% UGL 017 - 047 - -
964-00-8 tert-Amyk-Methyl Ether (TAME) 28 0 0.0% usiL 0.22 022 - -
75-65-0 tort-Butyl Alochol (TBA) 2B 2 5.6% UsL 48 45 88 8.5
98-06-6 toit-Butylbenzene X 36 1] 0.0% uaiL n.2e 0.28 - -
127-18-4 Telrachloroathene 36 0 0.0% UGL 0,38 '0.38 - -
108-88-3 Toluene k) Q 0.0% uaiL 0.24 0.24 - -
156-60-5 trans-1.2-Dichloroathens . 36 0 0.0% Ush 0.57 -0.37 - --
10081-02-6 trans-1,3-Dichloropropene 36 Q 0.0% UGl 0.25 0.25 - -
79-01-6 Trichlaroethene 36 0 0.0% [§1c7N 0.37 0.37 - —
108-05-4 Vinyl Acetate 38 0 0.0% UG 2.8 28 - -
75-01-4 Vinyl Chiorids 38 0 0.0% Ut 0.3 03 - -
1330-20-7 Xylenes, Total 38 [v] 0.0% UGiL 0.23 0.24 - -
Notes:

Al data through August 31, 2013

"~ " not available

" DL " detection limit; "NDs * nondetects
MG/L: milligram per litar

UG/L: microgram per liter
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Table 4-5

Soll Matrix Constituent of Concern Screening
Former Kast Property

Carson, Callfomla

s Chemical' coraximutt | units | RESLe RBSLnG | RBSLG x 0.1 | RBSLnx0.1 | ISR | coc salection Rationals® | €0G REE%d
Metals
7440-36-0 Antimony 6.5E+Q0 mgskg - 31E+01 - 3.1E+00 T4E-M RBSLne, background Yes No
7440-38-2 Arsanlc 5,3E+01 mgskg 3.8E-01 22E+01 © 39E-02 2.2E+00 1.2E+01 RESLc, RESLne, background|  Yes Yes
7440-39-3 Barium 10E+03 mglkg - 1.8E-+04 - 1.6E+03 2,7E+02 No Na
T440-41-7 Beryllum 1.2E+00 matkg 1.2E+03 1.8E+02 1.2E+04 1.6E+01 5.6E-01 Ne No
7440-42-9 Cadmium 8.0E+00 mp/kg 6.7E+04 T.0E+1 6.7E+03 7.0E+00 3.8E+400 RBSLne, background Yes No
7440-47-3 Chromlum - TAE+01 ma/kg - 1.2E+05 - 1.2E+404 3.3E+01 No No
CRé Chiotnlum, Hexavaient® 4.8E+00 mglkg 1.8E+03 2.3E+02 1.8E+02 2.8E+01 - - Yes No
7440-48-4 Cobalt 34+ mglka 3.1E+04 236+ 3.1E+03 2.3E+00 11E+04 RESLne, backgmuhd Yes No
744Q-50-8 Copper 1.2E+03 mg/kg - 31E+03 — 3.1E+02 5.0E+01 RBSLne, background Yes No
7439-82-1 lead 1,3E+03 mg/kg - 8.0E+07 — 8.0E+00 8,2E+01 RBSLne, backgraund . Yes Yos
7439-87-6 Mercury . 1.3E+00 mgrkg - 2.3E401 - 2.3E+00 13801 No No
7439-98-7 Muolybdepum 24E+01 mgika - 3.9E+02 - 3.5E+01 41E-01 No No
7440-02-0 Nickal 4.3E+01 mgikg 1.1E+08 1.6E+03 1.1E+05 1.6E+02 2.0E+01 ) ' No Ne
7782-49-2 Selanlum 8.0E+00 mgikg - 3.9+02 . - J.6E+01 7.8E-01 No No
7440-22-4 Sitver 3,8E+00 mgfkg - J.9E+02 - 3.8E+01 1.3E+00 No N
7440-28-0 Thalllum 3.5E+00 maikg - 7.8E-01 - 7.8E-02 2.3E-01 RBSLns, background' Yeos No
7440822 Vanadfum 8.8E+01 mpfkg - §56F+02 - 5.5E+01 4 BE+)1 RB3Lng, background Yos No
7440-66.6 2Zlnc . 5.8E+03 imgfkg - 2.3E+04 - 2.3E+03 2.9E+02 RBSLnc, background Yes No
PAHs ) )
83-32-9 Acenaphthene 1.7E+01 mgikg - 3.2E+03 - 3,2E+02 R No Mo
208-96-8 Acenaphthylene 4,5E+00 markg - 1.7E+04 - 1.7E+03 - No Mo
120-12-7 Anthracens 2BE+01 mrkg — 1.7E+04 - . 1.7E+03 - No No
56-35-3 Benzo {a) Anthracene : A7E+D mafkg 1.6E+00 = 1.6E-01 - - ) RBSLe Yes Yas
50-32-8 |Benzo {8) Pyrerie 2.2E+01 mgfkg 1.8E-01 - 1.6E-02 - 9.0E-1 RBSLe, background Yeos Yes
205-89-2 |Benzo {b} Fluoranthsna 1.8E+01 mgtkg 1.8E+00 - 1.6E-07 - - R8SLe Yes - Yes
191-24-2 Benzo {g,h,) Perylena 1.3E+H1 mafkg - 1,7E+03 - 1,7E+02 - No No
207-08-9 Benze (k) Fluoranthens 4,8E+00 matkg 1,6E+00 - 1.6E-01 - - RBSLe Yes Yos
218-01-9 Chrysane 1,3E+02 malkg 1.6E+01 - 1.6E+0D - - RBSLc Yes Yas
53-70-3 Dihenz (g,h) Anthracene 34E+00 mgfkg 1.1E-01 - 1.1E-02 — - RASLe Yeos Yos
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Table 4-5

Soil Matrix Constituent of Concern Screening
Fermer Kast Property

Carson, Californla

Nfr::m Chemicad' c o":;:'r:'r‘:t’l‘on units | ABSLc RBSLnc | RBSLex 0.1 | RESLng x 0.1 ci’:;ﬂ:j:{::ﬂ COC Selaction Rafionals® | coC REIE%d
206-44-0 Fluoranthena 2.9E+01 mg/kg - 22E+03 - 23E+02 - Na No
86-73-7 Fluorens - 2.3E+01 markg - 22E+03 - 22E+02 - Na No
183-38-5 Indeno (1,2,3-6,d) Pyrene 3.2E+00 madkg 1.8E+00 - 1.6E-01 - - RBELe Yas Yoz
80-12-0 1-MethyInaphthalene 1.6E+02 ma/kg 2.2E+01 55E+03 2.2E+00 6.5E+02 - RBSLe Yos ‘Yes
91-57-8 2-Methyinaphthalens 2.8E+02 mgikg - 31E+02 - 3AE+01 - RBSLnc Yas Yes
91-20-3 MNaphthalens Q.ZE+04 tgikg 4,1E+00 3.TE+02 4.1E-01 3T7E+0M - RBSLc, RBSLne Yes Yos
25-01-8 Fhehanthrene 1.0E+02 mgifky - 1.7E+03 - 1.7E+02 - Na Mo
129-00-0 Pyrene 2.4E+02 mgkg - 17E+02 - 1.7E+02 - RBsine Yes Yes

SVOCs
121-14-2 2,4-Dinftrotoluene 2AE+00 mygikg 1,BE+00 1.2E+02 1,8E-01 1.2E+01 - RBSLc Yos Neo
MERH4 4-Methylphsnol (p-Cresol) 2.2E-01 mgfkg - 61E+03 - B.1E+02 - No No
82-53-3 Aniline 4.0E+00 mgfg 8.8E+01 4.3E+02 8.5E+00 4,3E+01 - . No No
85-85-0 Benzeic Acid 1.6E+00 mgdkg - 2AE+05 - 2,4E+04 - No No
117-81-7 Bls(2-Ethylhexyl) Phthalate 22E+01 mglkg 3.5E+01 1.2E+03 3.3E+00 1.2E+02 - RBSLe Yos No
85-88-7 Butyl Benzyl Phthalaie 3.1E+00 mgikg 2.BE+02 1.2E+04 26E+0] 1,2E+03 - No Mo
132-54-9 Dibenzofuran 1.2E400 mglkg - 1.56+02 - A BE+D1 - No No
B4-65-2 Diethyl Phthalate 31E+00 mgikg - 4.9E+04. - 4.9E+03 - No No
131-11-3 Rimathyl Phihalate 27E+00 mgkg - B.1E+05 - B.AE+04 - Ne No
84-74-2 Di-n-Butyt Phthalate 3.3E-01 my/kg - B.1E+03 - B.1E+02 - No Na

TPH )
66334-30-5 |TPH as Dissel ' 14E+05 ma/kg - 1.3E+03 - 1.28+02 - RBSLnc Yos Yes
PHCG TPH as Gasollne 8.8E+03 mgikg - 7.8E+02 - 7.6E+01 - RBSLne Yes Yes
TPHMOIL TPH Bs Mator Gil 3.2E+05 mgtkg - 3.3E+403 - 3.3E+02 - * RBSLne Yes Yes
VOCs
79-34-5 1,1,2,2-Tatrachloroethane 4.26+02 ug/kg 4.BE+02 1,3E+05 4.8E+01 1,3E+04 - RBESLe Yes No
79-00-5 1,1,2-Trichlorosthana 5.9E+01 ug/kg 8.9E+02 7.4E+04 §.9E+01 7.4E+03 - Neo No
B7-61-6 1,2,3-Trichlorabgnzene 34E+02 ug/kg - B8.3E+04 - 8.3E403 - No No
95-15-4 1,2,3-Trichloropropane 1.8E+02 uglkg 21E+01 2.5E+03 2,1E+00 2.5E+02 - RESLe Yas No
120-82-1 1,2,4-Trichlorohenzene 326402 ug/kg 1.8E+05 1,5E+05 1.8E+04 1.5F+04 - No No
095-63-6 1,2,4-Trimethylbanzens 8AE+04 ugfkg — 1,4E+05 - 1.4E+04 - RB3Lne Yes Yos
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Table 4-5

Soil Matrix Constituent of Goncern Screenlng
Former Kast Property

Carsen, California

i Chemical' corzmut. | unies | ResLe RBSLnc | RBSLox0.1 |RBSLne «04 | DKM | oop o nion Ratlonale? | coc Rglg%d
95-50-1 1.2-Dichlorobanzene 3AE+02 ug’kg - 2,1E+06 - 21E+03 - No Mo
107-08-2 1,2-Dichlorosthane 726400 ugfkg 4 4E+02 8.0E+03 4 4E+01 8.0E+04 - No No
78-87-5 1,2-Dichloropropane 1.0E+02 ugskg 8.CE+02 1.5E+04 8.0E+01 1.5E+03 - RBSLe Yos No
108-67-B 1,3,5-Trimethylbenzene I1E+D4 ugrkg - 4.8E+04 B 4.9E+03 - RESLhg You Yes
106-48-7 1,4-Dichlorobanzene 44E+02 ugtkg 2.8E+03 1.BE+08 2.8E+02 3.6E+05 - RBSLe Yes Mo
78-03-2 2-Butanone (Methyl Ethy| Kstone} 2.7E+03 ug/kg - 2.8E+07 - 2.8E+08 - Mo Na
05-49-8 2-Chlorotolusne 1.8E+02 ug/kg - 6.1E+03 - B.1E+04 - | No No
581-78-6 2-Hexandne 31E+01 ughkg - 2.0E+05 - - 2,0E+04 - No Mo
108-10-1 4-Methyl-2-Peatanone 1.56+01 ug/kg - 5.3E+08 - 5.3E+05 - Ne No
67-64-1 Acetone 1,8E+03 uglkg - 6.0E+07 - 6.0E+06 - No No
71-43-2 Benhzene 3.3E+04 ugtkg 2.2E+02 11E+05 2.2E+01 1.1E+04 - RBELg, RESLne Yes Yeos
75-27-4 |Bmmudlnhl0wmethana 1.3E+03 ugkg 5.0E+02 4 AEH05 5.08+01 4 4E+04 - RBSLc ¥es No
75252 |Bmmofﬂrm 1 4E+02 ugikg 2A4E+04 TAE+G5 2.4E+03 7.AE+04 - No No
74-83-9 Bromomethane 1.36+03 ugikg - B.OE+03 - 8,9F+02 — RBSLnc . Yes No
75-15-0 Carbon Disulfide 1.2E+02 ugfly - 8.8E+05 - 8.9E+04 - . No No
108-80-7 Ghlorobanzene 15E+02 ugikg - 1.3E+06 - 13E+05 -~ No No
75-00-3 Chloroethane 1,8E+00 ug/kg - 14E+07 - 1.4E+06 - No No
67-86-3 Chloreform 11E+02 ugikg 1.1E+03 4 1E+05 1.1E+02 4, E+04 - . No No
74-87-3 Chloromethane 5.2E+02 ugikg - 9.8F+04 - 09,8E403 - No No
156-56-2 cis-1,2-Dlchloroethene 4.4E+02 uglky - 9.3E404 — 9.3E+03 - No o
8-82-8 Cumene {lscpropylbenzens) 1.8E-+04 ugrkg - 4.3E+05 - 4.3E+04 — No No
124-48-1 Dibromochleromethans 8.8E-+-00 ug/kg 1,1E+03 5,9F+05 1,1E+02 5.9E+04 - MNo No
108-20-3 Diisopropyl Ether (DIPE) 1.4E+00 uatkg - 1.2E+08 — 1.2E+05 - No Mo -
64-17-5 Ethanol 1.0E+08 ugiky - 2.5E+07 - 2.5E+08 - No No
100-41-4 Ethylbsnzene 4.2E+04 ugiky 4,9E+03 4.6E+06 4.8E+02 4.6E+05 X - RBSLe Yes Yas
75-71-8 Freon 12 1.7E+01 uglky - 2,7E+05 - 2.7E+04 - No No
75-00-2 IMethylena Chloride 2AE+D3 vglkg 5.4E+D3 8.6E+05 SAE+0Z 8,6E+04 - RBSLo Yes No
1834-04-4 Methyl-tert-Butyl Ethar 14F+02 ugrkg 3.5E+04 2.9E+07 3.5E+03 2.9F+06 - Mo No
104-51-8 n-Butylbenzene 1,3E+04 ug/kg - 8,8E+05 i 8.8E+04 - No No
95-47-6 o-Xylene 1.5E+04 ugtky - 4.5E+06 - 4.5E+05 - No No
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Table 4-8

Soll Matrix Constituent of Concern Screening
Former Kast Property .
Carson, Californla

Nf::er Chemical’ C:o'\vn:::::?rz?;on Unlts RBSLe RBESLnc RBSLc % 0.1 | RBSLne = 0,1 ci::::?wrt::trll:n COC Selectlon Rationale? | COC REI::;F;d
1330-20-7-1  |p/m-Xylane 3.4E+04 ug/kg - 4.0E+08 - 4.0E+05 - No No
99-87-6 p-isopropyltolusne 1.2E+04 ugdkg - 3.8E+06 - 3.8E+05 -- . No No
103-83-1 Propylbanzene 2.4E+04 ug/kg - 7.3E406 - TAE+04 - Ne Mo
135-98-8 sac-Butylbenzena 0.8E+03 Lug/kg - 9.9E+03 - 8.8E+04 - No Ne
100-42-5 Slyrena . 7.8E+01 ugfkg - 7AE+06 . - 7.1E+05 - No No
75-63-0 |tert-Bulyl| Alcohal (TRA) 4.3E+02 ugikg - BAE+08 - 8.4E405 - No No
98-06-8 tert-Butylbenzone 4.2E+02 ugfka - 7.BE+05 - 7 8E+04 - : No Ne
127-18-4 Tetrachlaroethene 1.9E+04 ugikg 5.6E+02 8.AE+04 5.6E+01 8.4E+03 - RBSLe, RBSLNG Yes No
108-88-3 Toluehe 5.7E+04 ugikg - 1.1E+08 - 1.1E+05 - No No
79-01-8 Trichlaroethene . 7.2E+02 udikg 3.96+03 2.3E+04 3.9E402 23E+03 - RBSLe Yos No
75-01-4 Vinyl Ghlaiide 4.9E+01 ug/kg 3.2E+01 74E+04 3.2E+00 7AE+D2 - RBSLc Yoz No
1330-20-7 Xylenss, Total 1.4E+05 udkg - 34E+085 - 3.4E+05 - No No

Notas:

- nat available cr not applicable

mg/kg: milligram par kilogram

ugfkg: microgram perl kilogram

! Chemicals Included If greater than 5 detects in soil froim 0-10 feet below ground surface.

% OC when maximum Sile-wide concentration exceeded 0.1 x Resldential RBSL or hackground. The exceeded crlterlen or criteria are noted In thls column. For mslals and PAHs, a compound is
selacled as 8 COG only when the maximum concentration exceeds both the RESL and the background concentration fwhan data avallable)

* Dus to ohange in oral cancer assessment not reflected In RBSLs from HHSRE Wark Plan heyavalent chromium included s COG.-

RBSLc = Rlsk-based Screening Level for careinoganic sffects; RBSLne = Risk-based Screening Leval lof nehcarcincgenic affects

Site-Related COCs may be ralated fo site activities assoclated with crude oil storage prior to redevelopment
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Table 4-6

Soil Vapor Constituent of Concern Screening
Former Kast Property

Carson, California

Matrix Series Nfr'::gr Cherncal Units chni::‘t‘r';’t';m RBSLc | RBSLnc RB?_';‘ * Raih"" b ciiﬁ:"‘::f" coc REIE%d
Bail Vapor  |Sub-Siah - i 71-35-6 1,1.1-Trichloroethane ug/m3 1.0E+062 -~ 1.0E+05 - 1.0E+04 - No No
Soll Vapor  |Sub-Slab 95-93-6 1,2,4-Trimathylbenzene ug/m3 22E+03 - 7.3E+02 - 7.3E+01 RBSLhe Yes Yes
Soll Vapor  |Sub-Slab 95-50-1 1,2-Dlchlorobenzena ug/m3 7.8E+02 - 21E+04 - 21E+03 - No No
Seil Vapor  |Sub-Slab 107-06-2 1.2-Dlchleroethana ug/m3 4.7E+01 12E+01 4.2E+04 1.2E+00 4,2E:+03 RBSLo Yes No
Sell Vapor  |Sub-Slab 78-87-5 1,2-Bichloropropane ug/m3 22E+01 24E+01 4.2E+02 2.4E+00 4.2E+01 RBSLc Yes No
Seil Vapor  {Sub-Slgb 108-67-8 1,3,5-Trimeathy benzens ugim3d 1.0E+03 - 8.3E+02 - B,3E+01 RESLnec Yob Yos
Seil Vapor | Sub-Slab 108-48-7 1,4-Dichlorobenzens ug/m3 1,1E+02 2.2E+01 8.3E+04 2.2E+00 - | B.3E+03 RBSLe Yos No
Soil Vapor  |Sub-Slab 123-81-1 1,4-Dioxane ugim3 2,0E+072 2.ZE+01 3.1E+05 3,2E+00 31E+04 RBSLe Yes No
Soil Vapor  |Sub-Slab 540-84-1 2,2,4-Trimethylpantane ug/m3 1.4E+05 - 1.1E+08 - 1.1E+04 RBSLne Yos Nao
Sofl Vapor  |Sub-Slab 78-83-3 2-Butanone (Methy| Ethy Ketone) ugfma 2.1E+02 - 5.2E+05 - " 5.2E+04 - Mo No
Soll Vapor  |Sub-Slab 581-78-6 2-Hexanone ug/m3 3,6E+02 - 3AE+03 - 3.1E+02 RBSLnc Yes No
Soil Vapor  |Sub-Slab B822-96-8 4-Ethyltoluene ugfm3 1.3E+03 - 7.3E+04 - 7.3E+03 — Ne Yes
Sall Vepor  |Sub-Slab 108-10-1 4-Mathyl-2-Fantanone ug/m3 1.4E401 - ) 31E+05 — J1E+04 ~ ] No
Soli Vapor  |Sub-8lab 67-84-1 Acetone ug/md [ 13E+03 - 3,2E+06 - A.2E+05 - No No
&oll Vapor  |Sub-Slab 71-43-2 Benzene ug/m3 6.2E+04 8.4E+00 B8.2E+03 8.4E-01 63E+02 RBSLe, RBSLne Yes Yos
Soil Vepor  {Sub-8lab 73274 Bromodichioromethane ug/md | | 3.7E+02 6.6E+00 7.2E+03 & BE-01 7.3E+02 . RBSLe Yes No
Soil Vapor  |[Sub-8iab 75-25-2 Bromoform ugim3 3,1E+00 2.2E+02 73E+03 22E+01 72E+02 - No Mo
Soil Vapor  [Sub-Slab 74-83-9 Bromomathane uglim3d 9.5E+01 — 5.2E+02 - 5.2E4+01 RBELhe Yes No
Soll Vapar  |Sub-Slab 75-15-0 Carbon Disulfide ug/m3 2.3E+02 - B.IE+D4 - BIE+03 - No Na
Soil Vapor  [Sub-Slab 56-23-5 Carbon Tetrachloride ughn3 S.9E+01 5.8E+00 4.2E+02 5,8E-01 4.2E+02 RBSLc Yes No
Soll Vapor  [Sub-Slab 108-80-7 Chlorobenzaine ug/ma3 4.BE+01 - 1.0E+08 - 1.0E+04 - Na Na
Sofl Vapor  |Sub-Slab 75-00-3 Chloreethane ug/m3 £.6E+01 - 3.1E+06 - 3AE+05 - No Ne
Soil Vapor  [Sub-Slab 67-66-3 .|Chlorofarm ug/m3 8.4E+03 4 8E+01 31E+04 4.6E+00 31E+03 RBSLe, RBSLne Yeos Ne
Sall Vapor  |Sub-Slab 74-87-3 Chlaromethane lig/m3 2.0E+02 -- 9.4F+03 - 8.4E+02 - No |° No
Soll Vapor  |Sub-8lab 156-58-2 cis-1,2-Dichiorosthens ugfm3 1.3E+02 - 3.7E+03 - 3TE+DZ ’ - No No
Soil Vapor  |Sub-Slab 98-52-8 Cumene (lsopropylbenzena) ugfd 1.0E+02 - 4.2E+04 - 4.2E+03 - No You
Soil Vapor  [Sub-Slab 110-82-7 Cyclohexane ugim3a 1.4E+04 - 6.3E+05 - B.3E+04 - - No Yes
Soil Vapor  |Sub-Slab 124-48-1 Dbromochlaromethane ugima3 1.1E+02 9.0E+00 7.3E+02 9,0E-01 7.3E+02 RBSLe Yeos Mo
Soll Vapar  |Sub-Slab 64-17-5 Ethanal ug/ma 1.6E+03 — 4.2E+05 - 4.2E+04 - Ne Na
Soll Vapor  [Sub-Slab 1006-41-4 Ethylbenzans ug/m3 5.3E+02 Q.7E+01 2.1E+05 9.7E+00 21E+04 RBSLe Yes Yos
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Tabie 4-6

Soll Vapor Constltuent of Concern Screening *
Former Kast Property

Carson, Califomia

Matrix Series N::haar- Ghemical Units Coﬂi::r:;on RESLe RESLnc RB:I;C * Rﬂﬁhnc * C?&;::;?;?" <oc R(::E%d
Scll\Vepor  |Sub-Slab 75-60-4 Freorn 1 . Lg/m3 72E+01 - 7.3E+04 - 7.3E+03 - No No
SollVapor  |Sub-Slab 78-13-1 Fraon 113 ug/m3 1.5E+02 - 3.1E+06 - _3AE+Q5 - No No
SollVaper  |Sub-Slab 75-71-8 Fraon 12 ug/m3 1.2E+402 - 2,1E+D4 - 21E+03 - Mo No
Soll Vapat  |Sub-Slab 142-82-5 Heptane ugim3 3.5E+03 - 7.3E+05 - 7.3E+04 - No Yes
Seil Vapor  |Sub-Slab 110-54-3 Hexane ug/m3 7.5E+02 - 7.3E+05 - 7.3E404 - Neo Yes
Soil Vapor Sub-Slab 67-§3-0 Isopropanc! ugima3 1,7E+04 . 7.2E+05 - 7.3E+04 - Mo No
SollVaper  |Sub-Slab 75-08-2 Methylena Chiorlda ug/m3 2.8E+04 24E+02 4.2E+04 24E+01 4.2E+03 RBSLe, RBSLhe Yes No
Soll Vapor  |Sub-Slab 1634-04-4 Methyl-tert-Butyl Ether ug/m3 4 4E+02 ‘94E+02 8.3E+05 D4E+01 8.3E+04 RBSLo Yes No
Soll Vapor  |Sub-Slsb 81-20-3 Naphthalene ug/ma3 26E+02 7.ZE+00 8.4E+02 T.2E-01 94E+01 RESLe, RBSLna Yas Yes
Soll Vapor  |Sub-Slab 95-47-6 o-Aylene .| ugim3 1.9E+02 - 7.3E+04 B 7.3E+03 - No Yes
SollVapor  {Sub-Biab 1330-20-74 pireXylane ug/ma 5.2E+03 - 7.2E+04 - 7.3E+03 - No Yes
Soll Vapor  [Sub-Slab 103-65-1 Propylbanzene ugfm3 2.8E+02 - 1,5E+04 - 1.6BE+03 - No Yes
Soil Vapor  [Sub-Slab 100-42-5 Styrene ugim3 2.06+01 - 9.4E+04 - 9.4E+03 - No N
Soll Vapor  |Sub-Slab 127-18-4 Tetrachloroethene ughng 9.5E+02 41E+01 3,7E+03 4. 1E+00 3.JE+02 RBSLe, RBSLne Yes No
Soll Vapor  [Sub-Slab 109-99-9 Tetrahydrefuran ug¥m3 7.7E+01 1.3E+02 31E+D4 1.3E+1 3 1E+03 RB&Le Yes No
Soll Vapor  [Sub-Slab 108-88-3 Toluene ugim3 1,BE+03 — 3 1E+04 - 3.E+03 - Mo Yes
Soll vapor  |Sub-Slab 156-60-5 trans-1,2-Dichlorcethene ug/m3 1.2F+01 — 6.3E+03 - 6,3E+02 - No No
Soll Vapor  |Sub-Slab 10081-02-6 trans-1,3-Dichlorepropene ug/m3 8.4E+00 1.5E+01 2.1E+08 1,5E+00 2. E+02 RBSLc Yas No
Soll Vapor  |Sub-Slab 79-01-6 Trichloroathene ug/md 72E+02 1.2E+02 B.3E+04 1.2E+Q1 6,3F+03 RESLc Yes No
Soll Vapor  |Sub-Slak 120-82-1 1,2 4-Trichlorobenzens ug/m3 1.3E+03 - 4.2E+02 - 4,2E+01 RBSLnc Yas No
Soll Vapor  |Sub-Slab 106-98-0 1,3-Butadiens ug/m3 2.2E+00 1.4E+00 21E+03 T.4E-01 21E+02 RBSLc Yos MNo
Soll Vapor  [Sub-Siah i 75-35-4 1,1-Dichloroethens ug/m3 1.8E+01 -- 7.3E403 — 7.3E+02 - No No
Soli Vapor  |Sub-Slab 541-73-1 1,3-Dichiorobenzens ug/m3 36E+01 - 1,1E+04 — 1.1E+03 - No Na
Soll Vapar | Sub-Slab 76-14-2 Frecn 114 ug/m3 2.7E+01 - 31E+D8 - 3.1E+05 - Mo No
Soil Vapor  [Sub-Slab 75-01-4 Vinyl Chiorlde ugim3 2.7E+D1 31E+00 1.0E+04 31E- 1.0E+03 Rasle Yeos No
Soll Vapar  |Non-Sub-Slab 10 ft bgs. 71-55-8 1,1,1-Trichleroethang ug/md 6,2E+00 - 1.0E+05 - 1.0E+04 - No No
Soll Vapor  |Non-Sub-Slab 210 ft bgs 75-34.5 1,1,2,2-Tetrachlorcethane ug/m3 B.0E+03 4.2E+00 1.5E+02 42801 1.56+02 RBSLe, RBSLne Yas No
Soil Vapor  |Mon-Sub-Slab 210 ft bgs 79-00-5 1,1,2-Trichlcroethane ug/m3 TAE+00 1,58+ 1.5E+03 1.6E+00 1.5E+02 RBSLc Yes No
SoilVaper  |Men-Sub-Slab <10 ft bgs 75-34-3 1,1-Dichioroethane ug/m3 2.0E+02 18E+02 || 7.23E+04 1.5E+01 7.3E+03 RESLc Yes No
Soll Vaper  |Mon-Sub-Slab 210 ft bps 75-35-4 1,1-Dichlorosthene ug/m3d 1.8E+00 — 7IE+a3 - 7.3E+02 — No No
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Tahle 4-6

Soil Vapor-Constituent of Concern Screening
Former Kast Proparty

Carson, California

Matrix Sarias o Chemical units | Masmu | ppeis | Resinc RESLo RB?,:“" * cii::::;:f" coc REIE%H
Soil Vapor  [Non-Bub-Slzb 210 ft bgs 75-37-6 1,1-Diflucrosthans ugfma 1.5E+01 - - - - - No No
Soll Vapor  |Non-Sub-Slab <10 £ bgs 95-83-6 1,2,4-Trimethylbanzens ugima 8.89E+05 - 7.3E+02 - 7.3E+01 RESLng Yos Yoz
Soil Vapor  |Non-Sub-Slab <10 f hgs 107-08-2 1,2-Dichlerosthane ug/m3 1.7E+03 1,2E401 4.2E+04 1.2E+00 4.2E+03 RBSLe Yos No
Soil Vapor  |Non-Sub-Slab <10 ft bgs 108-67-8 1,3,5-Trimethy/banzens ug/m3 4.5E+05 - B.3E+02 — B.3E+D1 RESLhe Yos Yog
SollVapor  |Mon-Sub-Slab <10 f hgs 108-48-7 1,4-Dichlorobanzana ug/m3 1.7E+02 2,2E+09 8.3E+04 2.2E+00 8.3E+03 RBSLe Yos No
Soll Vapor  [Non-Sub-Slab =10 ft bgs 540-84-1 2,2 4-Trimethylpentans ug/ma3 1.4E401 - 1.1E+05 - 1.1E+04 - No No
SollVapor  {MNon-Sub-Blab <10 &t bys |TB-BS-3 2-Butanohe (Methyl Ethyt Ketone) ug/ma 1.8E+05 - 5,2E+405 - 5.2E+04 RBSLne Yos No
Soll Vapor  |Nan-Buk-Glab <10 # bgs |591-7&-6 2-Hexanche ug/m3 1.BE+04 - 3.1E+03 - 31E+02 RBSLne Yos No
Soil Vapor  |Non-Sub-Slab 10 ft bgs 622-96-8 4-Ethyltolusne ug/m3 44E+05 - 7.3E+04 - 7.3E+03 RBSLne Yes Yos
SollVapor  [Mon-Sub-Slab 510 ft bgs 108-10-1 4-Methyl-2-Pentanone ug/m3 1,8E+01 - 31E+05 - 31E+04 - Mo No
SollVapor  [Non-Sub-Slab <10 ft bgs 67-64-1 Acatona ug‘m3 2.4E+05 - 3.2E+406 - 3.2E+05 - No No
Soil Vapar  [Non-Sub-Slab 210 ft bygs 71-42-2 Benzene ug/ma3 3.8E+08 B.4E+00 8.3E+03 84E-01 8.3E+02 RBELc, RBSLne Yes Yos
Soil Vapor  |Non-Sub-Slab =10 ft bys 75-27-4 Bromodichloremethane ugima 1,2E+04 B.BE+00 7.3E+03 8.6E-01 7.3E+02 RBESLo, RBSLnc Yas No
SoilVapor  |Non-Sub-Siab <10 ft bgs 74-83-D Bromomethanea ugim3 1.4E+00 — 8.26+02 - 526+01 - No No
Soit Vapar  |Non-Sub-Slab 210 ft bgs 75-15-0 Carbon Disuliide ugim3a 1,7E+08 - B.3E+04 - 8,3F+03 RBSLne Yos No
Soll Vapor  [Non-Sub-Slab 210 It bgs 108-80-7 Chlorebenzens ug/m3 5.9E+00 - 1.0E+05 - 1.06+04 - No No
SBoil Vapor  |Non-Sub-Slab <10 ft bgs 75-00-3 Chloroethane ughns B,7E+00 - 3.1E+D6 . 3, 1E+05 — No Mo
Soll Vapor  [Non-Sub-Slab <10 1t bgs 67-66-2 Chilaroform ug/m3 3TE+D2 4 6E+01 3AE+D4 46E+00 31E+03 RBSLe Yes Mo
Sof| Vapor  |Non-Sub-Slab 210 It bgs 74-87-2 Chloromethane ug/m3 9.8E+01 - 9.4E+03 - Q4E+02 - No No
Sall Vapor  |Non-Sub-Slab <10 ft bys 156-58-2 tis-1,2-Dichlorasthens ug/m3 E.9E+02 - 3TE+03 - 3.7E+02 RBSLne Yes No
Soll Vapor  [Nen-Sub-8lab =101t bgs 98-82-8 Cumane (Isopropylbenzens} ug/m3 3.1E+04 - A.2E+04 - 4.2E403 RBSLnG Yes Yos
Soll Vapor  [Non-Sub-Slab 210 ft bgs 110-82-7 Cyclohexans ug/m3 2.7E+0D - B.3E+05 - 6AE+04 RBSLne Yes Yos
Soll Vapor  {Non-Sub-Slab <10 fi bas 64-17-5 Ethanol ug/ma 5.4E+04 - 42E+05 — 4 2E+04 RBSLne Yes No
SollVapor  |Non-Sub-Slab <10 ft bgs 100-41-4 Ethylbenzena ug/ms3 1.8E+06 B7E+U 2.1E+05 8.7E+00 2.1E+04 RBSLe, RBSLne Yes Yes
Soll Vapor  [Nen-Sub-Slab <10 ft bgs 75-68-4 Freon 11 ugima 1.8E+01 - 7.3E+04 - 7.3E+03 - No No
Soll Vapor  [Nen-Sub-Blab 210 ft bgs 76-13-1 Freon 113 ugim3 2.0E+02 - 31E+08 - 3.1E+05 - MNo No
Soll Vapor  [Nen-8ub-Slab 510 ft bgs 75-71-8 Freon 12 bgim3 21E+02 - 21E+04 - 2.1E+03 - Ne No
Soil Vapor  |Nen-Sub-Slab <10 fi bgs 142-82-5 Heptane ugfm3 1,.0E+06 - 7.3E+05 - 7.3E+04 RBSLne Yes Yes
Soil Vapor  |Mon-Sub-Siab <10 ft bgs 87-68-3 Hexachloro-1,3-Butadlana Ugfm3 2.0E+03 T1E+01 3,7E+02 1.1E+00 3.7E0 RBSLe, RBSLne Yes No
Soil Vapor  |Non-Sub-Slab 10 ft bgs 110-54-3 Hexane Ligfm3 1.9E+08 - TIE+05 - 7IE~04 RBSLne Yes Yes
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Table 4-6

Soil Vapor Constituent of Goncern Screening
Former Kast Property

Carson, California

Matrix . Series Nf;:ar Ghemical Units CUMH?;:::TD" RBSLc RBSLnec RB:.I;G " RB%Iim: b .CC;?]‘?:I:ZT:IZBH coG REIE%::I
Soil Vapor  [Non-Sub-Sleb <i0fibgs  |67-63-0 Isopropancl ug/m3 4,5E+05 - 7.3E+05 - 73E+04 RBSLne Yes No
Soll Vaper  |Non-Sub-Slab <10 ftbgs  [75-00-2 Mathylene Chiodde ugima 7.3E+03 24E+02 4.2E404 24E+01 42E+03 RBSLg, RBSLne Yot No
Soll Vapar  [Nen-Sub-Slab <10 ft bgs 1634-04-4 tethyl-tart-Butyl Ether ug/m3 2,85+03 S4E+02 2.3E405 9.4E+01 8.3E+04 RBSLe Yes No
Soll Vapor  [Non-Sub-Slab <10 it bgs 91-20-3 Naphthalené ug/m3 5.2E+03 7.2B+00 9.4E+02 72601 8.4E+01 RBSLe, RASLne Yes Yas
Soll Vapar  [Non-Sub-Slab <10 ft bgs 05-47-8 o-Xylano . ugim3 21E+04 - 7.3E+04 - T.3E403 RBSLnc Yas Yas
Soil Vapor  [Non-Bub-Slab <18 it bgs 1330-20-7-1 P/m-Xylens ugima 1.7E+05 - 7.3E+04 - 7.3E+03 RBSLng You Yoz
Scll Vapor  [Non-Sub-Siab <10 fi bgs 103-85-1 Propylbenzene ugim3 3.7E+04 - 1.6E+04 - 1.5E+03 RBSLhe Yos Yes
Scll Vapor  |Non-Sub-Slab £10 frbgs 100-42-5 Styrene ugim3 | 5.9E+03 - 9.4E+04 - 9.4E+03 - No No
Soil Vapor  |Non-Sub-Slab £10 f bgs 75-65-0 tert;ButyI Alcohal (TBA) ug/m3 1.4E+02 - 1.1E+03 - 11E+02 RBSLnc Yos No
Soi| Vapor  [Non-Sub-Slak <10 ft bgs 127-184 Tetrachlareethene ug/m3 5.3E+03 41E+01 3.7E+03 4. 1E+00 3.7E+02 RBSLe, RBSLne Yes Nao
Sofl Vaper  |Non-Sub-Slab<10fibgs  |108-89-8 Tetrahydrofuran ug/m3 1.2E+01 135402 { ME+D4 | 1.3E+01 3.1E+03 - No No
Soll Vapor  |Non-Sub-Slab <10 ft bgs 108-88-3 Tolusne ug/m3a 3.7E+08 - 31E+04 - 3.1E+03 RBSLNo Yes Yes
Soll Vapar  |Non-Sub-Slab <10 ftbgs  |156-80-5 trans-1,2-Dichloroethens ugm3 5.8E403 - §3E+03 - 6.3E+02 RASLne Yes No
Soll Vapor  |Non-Bub-Biab =10 fi bys 10051-02-6 trans-1,3-Dichlorepropena ugim3 8.5E+00 15E+01 2.1E+03 1.5E+00 2.1E+02 RESLG Yes No
Soil Vapor  {Non-Sub-Elab <i0 fi bus 79-01-8 Trichloroethene ug/m3 6.6E+03 1.2E+02 6.3E+04 1.2E+01 B.3E+03 RBSLe, RBSLac Yes Na
Soil Vapor  [Non-Sub-Slab <10 ft bgs 108-05-4 Vinyl Acetate ughm3 5.1E+00 - 2. 1E+04 - 2.1E+03 — Na No
Notes:

— not available or nat applicable

ug/m3: microgram pef cubic mater

COC when Mmaximum Sits-wide concentration excseded 0.1 % Resldentlal RBSL: or background. Selestion crltefian ar criteria are listed in {his column,
Site-Related COCs may be related to site activities assoclated with crude ofl starage prior to redavelopment

RBSLc = Risk-based Scresnlng Lavel for carcinogenic affects; RRSLne = Rlsk-based &creening Level for noncarcinogenlc effacts
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Table 6-1

Site-Specific Cleanup Goals, Soil
Former Kast Property

Carson, California

Background Soil Cleanup Goals' (mgrkg)
cAS Constifuents Thresheld -
Number of , Vﬂ'“‘: Onsite Reaident Construction and
Concern {BTVY Utility Maintenance

{mg/kg) EF = 350 diy EF =4 dly Worker

Metals
7440-36-0 Antimony 7.4E-01 31E+01 2.7E+03 3.1E+03
7440-38-2 Arsenic 1.2E+01 6.1E-02 5.4E+00 1.8E+01
7440-43-9 Cadmium 3.8E+00 7.0E+01 6.1E+03 24E+02
18540-20-9  |Chromium V| - 1.2E+00 1.1E+02 6.7E+00
7440-48-4 Cobalt 1.1E+01 2.3E+01 21E+03 1.1E+02
7440-50-8 Copper 5.9E+01 3.1E+03 2.7E+05 3.1E+05
7438-9241 l.ead B.1E+01 8.0E+01 0.0E+00 1.2E+03
7440-28-0 Thallium 2.3E-01 7.8E-01 8.8E+01 . TIE+D
T440-62-2 Vanadium 4.6E+01 3.9E+02 3.4E+04 3.3E+03
7440-66-6 Zinc 2.9E+02 2.3E+04 2.1E+06 2,3EH06

PAHs ‘
56-55-3 Benz[alanthracene - 1.6E+00 1.4E+02 2.6E+02
50-32-8 Benzo[apyrene S.0E-01 1.6E-01 1.4E+01 2.6E+01
205-89-2 Benzo[b]fluoranthene - 1.8E+00 1.4E+02 2,6E+02
207-08-9 Benzo[k]fluoranthene - 18E+00 1.4E+02 ' 2.6E+02
218-01-9 Chrysene - 1.6E+01 1.4E+C3 2,6E+03
53-70-3 Dibenz[ah]anthracene - 1.1E-01 9.7E+00 1.9E+01
193-39-5 Indeno[1,2,3-cdlpyrene -- 1.G6E+00 1.4E+02 2.8E+02
80-12-0 Methynaphthalene, 1- - 1.6E+01 1.4E+03 2.7E+03
91-57-6 Methylnaphthalene, 2- - 2.3E+02 2.0E+04 1.1E+04
91-2().-3 Naphthalene - 4.0E+00 3.5E+02 3.0E+01
128-00-0 Pyrene -- 1.7E+D3 1.5E+05 6.TE+04
TPH ) ]

TPHg - 7.6E+02 6.6E+04 8.8E-+02
TPHd - 1.3E+03 1.1E+05 1.9E+03
TPHmMo - 3.3E+03 ) 2.9E+05 1.6E+05

SVOCs
121-14-2 24-Dinitrotoluene - 1.8E+00 1.4E+02 2.8E+02
117-81-7 Bis(2-Ethyihexyl) Phthalate - 3.6E+01 3.0E+03 6.4E+03

VOCs
79-34-5 1,1,2 2-Tetrachloroethane - 4.7E-01 4.1E+01 5,7E+00
896-18-4 1,2,3-Trichloropropane . -- 2.1E-02 1.9E+00 2.0E+00
85-63-6 1.2, 4-Timethylbanzene - 8.3E+01 7.2E+03 75E+01
78-87-5 1,2-Dichloropropane - 8.3E-01 7.2E+01 §.6E+400
108-67-8 . 1,3,8-Trimethylbenzene - 8.5E+01 74E+G3 7IE+D1
108-46-7 1,4-Dichlorobenzene - 2.8E+00 2.4E+02 2.8E+01
71-43-2 Benzene - 2.2E-01 1.8E+01 2.2E+00
76-27-4 Bromodichloromethane - 4.9E-01 4.2E+01 £.3E+00
74-83-9 Bromomethane - 8,8E+00 ¥.7E+02 7.BE+00
100-41-4 Ethyibenzene - 4.8E+00 4.2E+02 5.1E+01

Geosyntec Consuitants Page 1 of 2 5B0484_SSCG Tables 6-1 and 6-2_10-2013 .xlsx



Table 6-1

Site-Specific Cleanup Goals, Soil
Former Kast Property

Carson, California

Background Soil Cleanup Goals' (mg/ka)
CAS Constltuents Threshold
Number of Value Cnsite Resldent Constructlon and
Concamn? BTV Utility Maintenance

(mgrkg) - EF=350dly EF =4 dfy Worker
75-08-2 Methylene chloride -- 5.3E+00 4,7E+02 5.9E+01
127-18-4 Tetrachlorosthene - 5.5E-01 4.8E+01 1.0E+01
79-01-8 Trichloroethene - 1.2E+00 1.0E+02 5.5E+00
75-01-4 Winyl chloride - 3.2E-02 2.8E+00 31E-01
Notes:

" "nol applicabla

1 Boo Section 6 for how these cleanup goals were developed.

2 See Sectlon 4 for discussion of Constituents of Concern.

3 The highaer value between the health-based S5CG and BTV will be selected as the cleanup goal
TPHg = Total Petroleum Hydrocarbons- gasoline range ’
‘TPHd = Total Petreleum Hydrocarbons- diesel range
TPHmo = Total Petroleum Hydrocarbons- motor ail range

4 Values in ltglics are above Csat, 1£10* or Cres
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Table 6-2

Site-SpeciHic Cleanup Goals for Soil l.eaching to Groundwater
Former Kast Property

Carson, CA -

Constituents Site Specific Gr"é‘:j‘l':;m Dilution Atenuation Soll

of Kd Criterion Source Factor Cleanup Goals
Concern {Lkg) (uail} {DAF) {mgikg)

Slte-ralated Soll COCs
Arsenlc NM 10 MCL 6.2 1.8
Benzeng 28 1.0 MCL 6.2 0.13
Naphthalens 1083 ) 17 CDPH NL 6.2 88
TPH as Diessl 4119 200 ESL-nc 6.2 3800
TPH as Gasoline 374 410 ESL-nc 6.2 730
TPH as Motor Qll 6957 6200 ESL-nc 6.2 50,000 **
Non.site-related Scoll COC
1,2,3-Trichloropropane NM 0,005 CDPH NL 6.2 0.000028
1,2-Bichloroethane NM 0.6 MCL 8.2 0.0020
1,4-Dichlorobenzene N 5.0 MGL 8.2 0.077
Antimony ) NM 8.0 MCL 6.2 1.7
als-1,2-Dichloroethylene NM 8 ‘McL 8.2 0.024
tert-Butyl Alconol . NM 12 ' CDPH NL 8.2 0.049
Tetrachloroethene N 5.0 MCL 8.2 0.036
Thailium N 2.0 MCL 8.2 L]
Trichloroethene N 5.0 MCL 6.2 0.020
Vinyl Chioride ' N 0.50 MCL 6.2 0.0020
Notes:

NM - Not measured

MCL - Maximum Contaminant Level. )

ESL: San Franclsco Bay Regional Water Quality Control Board Environmental Screening Levels, Groundwater Screening Levels for Drinking Water.
ESL -n¢: ESL level based on non-cancer health effect.

GDPH NL - Callfornia Department of Public Health Notification Level,

** Galculated cleanup leveal exceeded the maximum immaobile residual NAPL phase concentration of 53,067 MEAKY (Cros zon), therefore Crosscn Was used.

Cres,soil obtalned from: Brost, E.J. and Devaull, G.E., Non-Aqueous Phase Liguid (NAPL) Mability Limits In Sqil. Amarican Petroleum Institute Research
Bulletin No. 9. .June 2000.
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Table 7-1
Background Sources of Chemicals in Indoor Air
Former Kast Property

Carson, CA
aS . Typical Max
Analyte NL?mber Commeon Sources™ Value* Value®®
{ugim®} {ugim?)
Automotive adhesive, lubricant, wood parquet adhesive, silicone
1,1,1-Trichlorcethane 71-55-6 lubricant, floor adhesive, furniture cleaner, horticutiure 1.9 180
spraader/sticker
1.1,2,2-Tetrachlorcethane 79-34.5 Palnt, pesticide, adhesives, lubricant ' NR NR
1,1,2-Trichloroethane 79-00-5 Electronics lubricant, automotive adhssive, glass cleanar NR NR
1,1-Dichloroethane 75-34-3 All frashener NR 0.9
1,2.4-Trimethylbenzene 65.-63.5 Gasoline, palnts, automotive parts cleansrs, wood floor wax, ag 71
pesticides
Molded plastic consumer producis {&.9., toys and holiday .
1,2-Dichloroethane 107-06-2 decoratlons), Dorersol {Dexol Industries), home defense fogger 0.04 1.1
(popper spray)
13,5 Trimethylzenzene 10B-57-8 Gasqfne, paints, automotive parts cleanars, wood floor wax, 12 a2
pesticides
] ) g Mothballs, bathroam fresheners. A commen fumigant for moths,
14-Dichlorobenzene 106-45-7 molds and mildews; minor use for contro! of tree-baring insects 0.54 160
2-Butanohe ‘ 78-93-3 Paint, automotive parts cleaners, adhesives NR NR
4-Methyl-2-Pentanons (MIBK}) 108-10-1 Paint, shellac, dry erase marker . NR NR

Paints, laquers, paint thinners, adhesives, automctive parts
|Aecetone - - - - - - [B7:B4=1 cleaners, nail-pefish remover, alr fresheners, Siter gludTentover, |~ 38 T 870
household cleaners, pet care, foggers

Benzené 71-43-2 Gasoline, other petroluem products, natural gas, tobacco smoke,

solvents : 28 58
Bromodichloromethane 7 75-27-4 Bypreduct of municipal water chiorination process 0.027 8.7
Bromomethane 74-83-9 Bypreduct of munlcipal water chlorination process NR 28
Automotive trim/detail adhesive, Radio Shack plastic bonder,
Carbon Tetrachloride 56035 adhesive remover, byproduct of chemical bleach reacting with 0.57 18

surfactants, auto brake cieaner, Clorex cleanup, Formula 44/40,
Lysol teilet bowl cleaner with bleach

Byproduct of municipal water chlorination process, solvent
Chloroform B87-66-3 (adhesive remover), Fix-a-Flat, Clorox Clzanup, Lysol toilet bowl 1.1 13
cleaner with bleach

Chloromethane 74-87-3 Static guard, aeroscl NR NR

Cyclohexane 110-87-7 Adhesive/glue, Iaqﬁerihinner, degreassr, paint 0.62 NR

Paints, cleaners, air fresheners, adhesives, windshield
treatment/glass cleaners, soaps/detergents, aercsol sprays,

Ethan@ . 64175 personal care products, Insecticides, pet care products, NR NR
beverages

Ethylbenzene 100-41-4 Gasoline, other petroluem products, paints, degreaser, pesticides 2.3 45

Freon 11 75-69-4 Refrigerant, electronics cleaner (flux stripper) NR NR

Freon 113 : 76-13-1 Refrigerant, solvent NR 7

Freon 12 - [75-71-8 Refrigerant ] NR - NR
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Table 7-1
Background Sources of Chemicals in Indoor Air
Former Kast Property

Carson, CA
CAS Typical Max
Analyte Number Common Sourges™? valug* valug®®
{ug/m®) {ugim®}
Gasallne, other petroleum products, adhesive, laquer, automctive
Heptans 142-82:5 cleaner and lubricant, water repellant, pesticide 11 NR
Hexane 1'10_54_3 Gasoline, cther petroleum products, adhesive, automotive parts 18 NR
cleaner, solvent, flea freatment for pets !
} Personal care products, paints, adhesive, cleaning products,
Iscpropancl §7-63-0 waler repellant, automoative parts cleaner, ink cartridges, NR NR.
household cleaning preducts
Automotive cleanerfiubricant/degreaser, adhesive and paint
Methylene Chioride 75-00-2 remover, herbiclde 4.9 280
i Gaseline, other pstroluern products, mothballs, autemctive parts
Naphithalene o1-20-3 cleaner, paint, harbicide, pesticide 047 50
n-Propylbenzene 103-85-1 Gasoline, other petroleum products 0.54 17
o-Xvlena " |95-47-8 Gasoline, other petroleum products, paint, automotive parts 29 &1
¥ cleaner, adhesive, pesticide, pet care products .
g Gasoline, other petroleum products, paint, automotive parts ‘
pim-Xylene 1330-20-7-1 cleaner, adhesive, pesticide, pet care products 57 290
Styrene 100-42-5 Gasoline, cther petroleum products, avtomotive care, adhesive 0.98 23
B
Dry cleaner solvent, adhesive, automotive parts
ug cleaner/degreaser/iubricant, stain remover, garage door lubricant,
'I'_eiricl-l_loroeﬁeime“ _ 127 18_‘.1 - . |9uiterseal, electrical parts, Gunk cleaner/|ubricants, Shoo Goo, - ess .. 47
tire inflator and sealer, windshleld cleaner '
Tetrahydrofuran - |109-99-9 Solvent, primer, cement, 21° 180
Gasoline, other petroleum products, paints, adhesives,
Toluene 108-88-3 automotive parts cleaner, pestigide 12 780
Dry cleaner solvent, automotive parts-solvent cleaner/degreaser
) garage door [ubricant, auto brake cleaner, fabric stain
Trichlorosthene 79-01-6 removericleaner, elactronics cleaner, gun cleaner/lubricant, 0.38 10
’ insecticide, pepper spray, rain and stain guard, rubber cement,
{eather finish, windshield cleaner

All concentrations reported in ug/m * (micrograms per cubic meter)

MR Not reported

1. Taken from NIH Household Products Database (http:{householdproducts.nim.nih.gov/index.htm)
2. Taken from ATSDR Toxl: Substances Databass (hitp:iiwww.atsdr.cde.gov/substances/Index.asp)

3. Gorder and Dettenmaier. Department of Defense Hill Air Force Base, Detalled Indoor Air Characterization and Interior Source |dentification
by Portable GC/MS. AWMA, 30 Seplember 2010 (hitp///events.awma.org/educationivapor-proceed. html)

4. "Best Estimate” average value from Hodgson and Levin, 2003. Volatile Organic Compounds in Indoor Air: A Review of Concentrations
Measured in North America Since 1990, LBNL-51715, except as noted

5. Maximum value frem Hodgson and Levin, 2003, Volatile Organic Compeunds in Indoor Air: A Review of Concentrations Measured in North
Amerlea Since 1990, LENL-51716, When available geometric mean of maximum values reported among studles

8. Maximum values frem USEPA, 2011 Background Indoor Air Concentrations of Volatlle Organic Compounds in North American Residences
(1990-2003): A Compilation of Statistics for Asssssing Vaper Intruslon, Office of Solid Waste and Emergency Response, U.S, Envirenmental
Protection Agency, EPA 530-R-10-001. June 2011.

7. Typleal and maximum value for bromodichloromethane taken from USERA 2010 Ambient Urban Alr Database,
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Table 7-2

Site-Specific Cleanup Goals, Soil Vapor
Former Kast Property

Carson, Califernia

Constituents Soll Vapor Cleanup Goals (pg/m?)’

CAS of Construction and

Numbsr Concern? Onsite Resldent’ Utility Maintenance
Worker®
71-55-6 1,1,1-Trichloroethane 5.2E+06 7.4E+08
79-34-5 1.1,2,2-Tetrachloroethane 4.2E+01 . 1,2E+05
79-00-5 1,1,2-Trichloroethane 1.5E+02 1.0E+05
75-34-3 1,1-Dichlprosthane 1,5E+03 2.5E+07
120-82-1 1,2,4-Trichlorobenzene 21E+03 3.9E~+05
95-63-6 1,2,4-Trimethylbenzene 7.3E+03 2.3E406
107-08-2 1,2-DIchloroethane 1.2E+02 B.5E+05
78-87-5 1,2-Dichlorepropane 24E+02 2.5E+06
108-67-8 1,3,5-Trimethylbenzene 7.3E+03 2,3E+06
106-99-0 1,3-Butadiene - 1.4E+01 ] 3.0E+05
106-46-7 1,4-Dichlorobenzene 226402 7.2E+06
123-91-1 1,4-Dioxane 3.2E+02 1.8E+08
540.84-1 2,2 4-Trimeathylpentane 1.0E+06 6.5E+08
591-78-6 2-Hexanone 3.1E+04 ' - 7.8E+06
622-96-8 4-Ethyltoluene 1.0E+05 2.5E+07
71-43-2 Benzene : ' B.4E+01 1.0E+06
75-27-4 Bromeodichlcromethane 6.6E+01 7.8E+05
74.83.9 Bromomethane 5.2E+03 9,5E+06

T T 75150~ ~ |Cafbon disuliide - 7 BE+05 1 T4e+0g T T
56-33-5 Carbon tetrachloride 5.BE+01 . 1.1E+08
67-66-3 Chloroform 4.6E+02 4.9E+05
74-87-3 Chloromethane 9.4E+04 1.7E+08
110-82-7 Cyclohexane 6.3E+06 1.8E+10
124-48-1 Dibromochicromethane 9.0E+01 8.8BE+05
156-59-2 Dichlorosthene, cis«1,2- 7.3E+03 8.3E+06
156-60-5 Dichloroethene, trans-1,2- 6.3E+04 9.3E+07
10061-02-6 Dichloropropene, trans-1,3- 1.5E+02 3.9E+06
64-17-5 Ethanol 4.2E+06 1.9E+08
100-41-4 Ethylbenzene 9.7E+02 7.0E+06
142-82-5 Heptane 7.3E+05 ) 2.3E+09
§7-68-3 Hexachloro-1,3-putadiene 1.1E402 8.0E-+04
- [110-54-3 Hexane 7.3E+06 1.7E+08
67-63-0 Isopropanol 7.3E+068 5.7E+08
96-82-8 Isopropylbenzene (cumene} 4,2E405 1.5E+;‘.19
78-93-3 - Methyl ethy} ketone (2-butanone) 5.2E+06 ' 1.1E+09
75-08-2 Methylene chloride 2.4E+03 2.8E+07
1634-04-4 Methyl-tert-hutyl ether 9.4E+03 8.5E+07
91-20-3 Naphthalene 7.2E+01 B.3E+04
103-65-1 Propylhenzene 1.0E+06 8.6E+08
75-85-0 tert-Butyl Alcohol {TBA) 1.1E+06 2.6E+08
127-18-4 Tetrachloroethene 4.1E+02 6,6E+08

{eosyntec Consultants Page 10of 2 SB0484_SSCG Tables 7-1_7-2_10-2013.xlsx



Table 7-2

Slte-Speclflc Cleanup Goals, Soll Vapor
Former Kast Property
Carsan, California

Constituents Soll Vapor Cleanup Goals {ug/m®’
CAS of Construction and
Number Concern? Onslte Regident® Utility Malntenance
. Warker®
109-99-8 Tetrahydrofiran 2.1E+08 4.9E408
108-88-3 Toluene 5.2E+06 3.7E+09
79-01-8 Trichlorosthene 5.9E+02 2.0E+08
75:01-4 inyl chloride 3.1E+01 8.3E+05
108-38-3 Xyleng, m- 1.0E+05 6.0E+07
85-47-6 Xylens, o- 1.0E+05 4.8E+07
108-42-3 Xylene, p- 1.0E+06 5.8E+07
TPH

Aliphatic: C5-C8 7.3E+06 1.2E+09
Aliphatie: C8-C18 3.1E+05 1.2E+08

Aliphatic: C18-C32 - -

Aromatic: C8-C8 m~ -
Aromatic: Co-C16 5.2E+04 B.7E+08

Aromatic: C17-C32 - -

OTHER
TPH Nuisance® 1.0E+02 1.0E+02
Note: "' -- " not applicable or not available

1 See Seclion 7 for discussion of how these cleanup gosls were derived. Residentlal SV SSCGs basedona

conservative upper-bound estimate for a site-specific vapor Intrusion attanuation factor, calculated for corrective
action planning purposes.

2 See Section 4 for discussion of Constituents of Concern.

3 Valug Is lowest batween noncancer and cancer endpoint, see Appendix A for all SSCGs to evaluate risk,

4 Value from the San Francisco Regicnal Water Quality Control Board
Environmental Screening Levals (SFRWQCE, May 2013)

Geosyntec Consultants

Page 2 of 2
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Table §-1

Summary of Potential $8CGs for Groundwater
Former Kast Property

Carson, CA
Chamical Chemlcal Maxlmum Qn-Site Primary Secondary Background Highast Avallable
Group Concantration - MCL MCL, NL o Concantration Upgradient Reported
Detected {ngiL) ESL {HgiL) Concentratlons’
(HoiL) (ug/l. (Hg/L)
TPH Benzena 680 1 - 0 460071.47
Maphthalene 82 - 17 0 177
tart-Butyl Alcohat (TEA) 250 - 12 0 390°17°
TPH- Gasaline 3,200 - 410 0 1007
TPH- Diesel 3,000 - 200 0 700°
TPH — Molor Cil 1,700 - 8,200 0 5007
Chlornated 1,1-Dichloroethane 22 5 - 8] 334337
1,1-Dichlorosthene 33 6 - ] 35%100°
1,2,3-Trichloropropane 27 - 0.005 0 67447
1,2-Dichloroethane 8.1 0.5 - o 65710637
cis-1,2-Dichloroethens 510 8 - ] 4200°%/230°
Tetrachloroethena 280 ) - 0 9,200%3.3°
trans-1,2-Dichloroethane 120 10 - 0 46°
Trichloroathene 400 5 - 0 5,500%87°
Vinyl Chioride a.71 0.5 = a 9807/0,91°
) 1,4-Dichlorobshzene 11 5 - a 43"
Traca Meteals Antimony 193 8 - P B I
T T T T Thallim 4.24) 2 - ? <5,4°
Arsenic 900 10 - ? 38.8°
General Iron 67,000 - 300 ? 15,4007
Mineral Manganese 2,560 - 50 ? 2,300°
Chloride 1,400 mgiL - 500 mght ? 4,700 mgiL®
Nitrate (as Nj 14 mgii. - 10 mgil. ? 3.1 mgil?
[Total Disschved Solids 3,320 mg/L - 1,000 migiL ? 8,700 mg/L?
Bpeciic Conductance 4,200 uSiem - 4,000 psfcm ? 10,008 psfom®

Geosyntec Consultants

1: Highest available concentration detected in upgradient welis located Immediataly west of the Slia. Some concentrations may pre-date start of remediation aperations on
Turso property.
2: Maximum reported coneentralion in Turco manltering wall located adjacent to Slte — Turce Wells: MW-1, MW-2, MWE3, MW-8, MW-11 $/D. MW-12 §/0 and MW-13 S/
{Laymaster, 2013} .
3! Maximum reportad congentration in upgradient Slta monitoring well M7,
H@vL: micrograms per |ltar
mg/L: milligrams per liter
MCL: State of Maxlmum Contaminant Level for drinking waler
NL: Notification Level -
ESL: Envitohmental Screening Levels — Non Cancerous, San Franclsco Regionai Water Quality Contro| Board, Region 2
ps/em: mlerosimens per centimeter
f

Table 8-1 Potentlal 8SCGs_10-2013,doex
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Table 8-2
Slte-Speclfic Cleanup Goals, Soil
Former Kast Property

Carson, California

soil Cleanup Goals' {mg/kg)
Constituents
Nl(l:£|§ﬂl’ of , Excavated Areas . Non-excavated Arpas
Concern 3 + | Soil Leaching to a8 : 3 4
EF = 360 dfy Basis™- oW Basis™ EF =4 diy Basis™
Inorganics
7440-36-0 Antimony 3.1E+01 1.7E+00 27E+03
T440-38-2 Arsenic 1.2E+401 BKG 1.2E+Q1 BKG 1.2E+01 BKG
7440-43-9 Cadmivm 7.0E+01 ’ - . 6.1E+03
18540-29-9  [Chromium VI 1.2E+00 - 1.4E+02
7440-48-4  |Cobalt 2.3E+01 - 2.1E403
7440-50-8 Copper 3.1E+03 -- 2,7E+05
7439-92-1 Lead 8.0E+01 - B.0E+02
7440-28-0 Thallium 7.8E-01 8.8E-01 8,8E+01
7440-62-2 Vanadium 3.9E+02 - 3.4E+04
7440-66-6 Zinc 2.3E+04 - 2,1E+06
PAHs
58-55-3 Benz[a]anthracene 1.6E+00 - 1.4E+02
50-32-8 Benzo[a)pyrene 9.0E-01 BKG - 1.4E+01
205-89-2 Benzo[b]flucranthene 1.6E+00 -- 14E+02
207-08-9 Benzo[kjflucranthens 1.8E+00 - 1 4E+02
218-01-9 Chrysene 1.86E+01 - 1.4E+03
53-70-3 Dibenz[a,hlanthracene 1.1E-01 - 9.7E+00
193-39-5 Indeno[1,2,3-cd]pyrane 1.6E+00 -- 1.4E+02
90-12-0 Methylnaphthalens, 1- 1.6E+01 -- 1.4E+03
91-57-6 Methylnaphthalene, 2- 2.3E+02 - 2.0E+04
91-20-3 Naphthalene 4.0E+00 . B.8E+01 3.5E+02
129-00-0 Pyrene 1.7E+03 ) - 1.5E+05
TPH

TPHg 7.6E+02 7OE+02 41E+04 Cres

TPHd 1.36+03 3.9E+03 ' 3.4E+04 Cres

TPHMOo 3.3E+03 5,0C+04 Cres . 5.0E+04 Cres

SVOCs
121-14-2 2,4-Dinitroteluens 1.8E+00 . - 1.4E+02
117-81-7 Bis(2-Ethylhexyl) Phthalate 3.5E+1 - 3.0E+03
VOCs '

79-34-5 1,1,2,2-Tetrachloroethane 4.7E-01 -- 4.1E+01

Cis-1,2-Dichlorosthene -- 2.4E-02 -

1,2-Dichloroethane - 2.0E-03 -
96-18-4 1,2,3-Trichloropropane 2.1E-02 2.6E-05 1.8E+00
§5-63-6 1,2,4-Trimethylbenzene 8.3E+01 7.2E+03
78-87-5 1,2-Dichloropropang 8.3E-01 7.2E+01
108-67-8 1,3,5-Trimethylbenzene §.5E+01 7.4E+03
106-46-7 1.4-Dichlorobenzene 2.BE+Q0 ' 7.7E-02 2.4E+02
71-43-2 Benzene 2.2E-01 1.3E-01 1.9E+01

Geosyntec Consultants Page 1 of 2 SB0484_SSCG Tables 8-1 to 8-3 and 9-5_10-2013 xIsx



Table 9-2

Site-Specific Cleanup Goeals, Seil :
Former Kast Property

Carson, California

Soil Cleanup Goals? (mg/kg)
Constituents
NL?I:I?EI‘ . of . Excavated Areas Non-sxcavated Areas
e EF = 350 diy’ Basis® Soll L?&?i" to Basls*® EF = 4 diy* Basis™®
75-27-4 Bromodichloromethane 4.9E-01 4 2E+01
74-83-9 Bromomethana : 8.8E+00 ' 7.7E+02
100-41-4 Ethylbenzene 4.8E+00 4.2E+02
75-09-2 Methylens chioride 5.3E+00 4.7E+02
' tert-Butyl Alcohol - 4.9E-02 -

127-18-4 Tetrachloroethens 5.5E-01 3.6E-02 : 4.0E+01
79-01-6 Trichicroethene 1.2E+00 2.0E-02 1.5E+02 -
75-01-4 Vinyl chlaride 3.2E-02 2.0E-03 2.8E+00
Notes:

" — " not applicabie
1 Bee Sections 6 for discussion of how these cleanup goals were derived.
2 See Section 4 for discussion of Gonstituents of Congern.

2 Value is lowest between noncancer and cancer endpolnt or highest beween background and risk-based §SCG and background and soll
leaching to groundwater SSCG, see Table 6-1 for all 55CGs to evaluats rigk,

4 Bkg if noted, otherwise health-based value from Table 6-1 or leaching to groundwater value from Table 6-2.

5 Cres - Valua based on calculated residual concentration according to AP| Researcgh Bullitin No, 8 June 2000.
TPHg = Total Petreleum Hydrocarbons- gasoline range
TPHd = Total Petroleum Hydrocarbons- diesel range
TPHmo = Total Petroleumn Hydrocarbons- motor oil range

BKG - Background

Geosyntec Consultants Page 2 of 2 5B0484_SS5CG Tables 9-1 to 9-3 and 9-5_10-2013 .xIsx



Table 9-3

Site-Specific Cleanup Goals, Soil Vapor
Former Kast Property

Carson, California

ons . Constci‘tfuents Soll Vapor Cleanup Goals' (ug/m®
Number Concarn® Onslte Resident *
71-55-6 1,1,1-Trichloroethane 5.2E+08
79-34-5 1,1,2,2-Tetrachioroethane 4.2E+01
79-00-5 1,1,2-Trichloroethane 1.5E+02
76-34-3 1,1-Dichlorosthana 1.5E+03
120-82.1 1,2,4-Trichiorobenzeno 2.1E+03
95-63-56 1,2,4-Trimethylbenzene 7.3E+03
107-06-2 1,2-Dichloroethane 1.2E+02
78-87-5 1,2-Dichloropropane 2.4E+02
108-67-8 1,3,6-Trimethylbenzene 7.3E+03
106-99-0 1,3-Butadiene 1.4E-+01
106-46-7 1,4-Dichiorobenzene 2.2E+02
123-91-1 1,4-Dicxana 3.2E+02
540-84-1 2,2,4-Trimethylpentane 1.0E+06
581-78-6 2-Hexanone 31E+04
622-86-8 4-Ethyltoluene 1.0E+05
71-43-2 Benzene 8.4E+01
75-27-4 Bromodichleromsthane 6.6E+01
74-83-9 Bromomethane 5.2E+03
75-15-0 Carbon disulfide 73E+05
56-23-5 Carbon tefrachloride 5.8E+01
67-66-3 Chloroform 4.6E+02
74-87-3 Chloromethane 9.4E+04
110-82-7 Cyclohexane 6.3E+06
124-48-1 Dibremochloromethane 9.0E+01
156-89-2 Dichloroethens, dis-1,2- 7.3E+03
1566-60-5 Dichloroethens, trans-1,2- 6.3E+04
10061-02-6 Dichloropropene, trans-1,3- 1.6E+02
84-17-5 Ethanol 4.2E+08
100-41-4 Ethylbenzene 9.7E+02
142-82-5 Heptane 7.3E+05
87-68-3 - Hexachloro-1,3-butadiens 1.1E+02
110-54-3 Hexane 7.3E+05
67-63-0 Isopropanol 7.3E+06 -
98-82-8 Isopropylbenzens (cumens) 4.2E+05
78-93-3 Methyl ethyl ketone {2-butancne) 5.2E+06
75-08-2 Methylene chloride 2.4E+03
1634-04-4 Methyl-tert-butyl sther 9.4E+03
91-20-3 Naphthalene 7.2E+01
103-65-1 " |Propytsenzene 1.0E+06
75-65-0 tert-Buty| Alcohol (TBA) 1.1E+08
127-18-4 Tetrachloroethene 4.1E+02

Geosyntec Consultants Page 1 of 2
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Table 9-3

Site-Specific Cleanup Goals, Secil Vapor
Former Kast F-‘rdperty

Carson, California

cas Constcl,tfuents Soll Vapor Cleanup Geals' (ug/m®)
Number Concern® Onsite Resldent *
109-99-9 Tetrzhydrofuran 2.1E+06
108-88-3 Toluene 5.2E+08
79-01-6 Trichloroethena 5.9E+02
75-01-4 Vinyl chloride 3.1E+01
108-38-3 Xylene, m- 1.0E+05
85-47-8 Xylene, o- 1.0E+05
106-42-3 Aylene, p- 1.0E+05
TPH
Aliphatic: G5-G8 7.3E+05
Aliphatic: Co-C18 3AE+05
Aliphatle: C19-C32 -
Aromatic; $6-C8 -
Aromatic: C8-C16 5.2E+04
Aromatle: $17-032 -
OTHER
TPH Nuisance® 1.0E+02
Note: " - " not applicable or not available

1 See Section 7 for discussian of how these cleanup goals were derived, Based on & conservative upper-bound
estimate for a site-specific vapor intrusion attenuation factor, caleulated for camective action planning purposes.

2 See Section 4 for discussion of Constltuents of Concern.

3 Value Is lowest betiwsen noncancer and cancer endpoint, see Table 7-2 for all 55CGs to evaluate risk.

4 Value from the San Francisco Reglonal Water Quality Control Board Environmental Scresning Levels (SFRWQCE, May

2013)

Geosyntec Consultants

Page 2 of 2
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Table 9-4

Proposed Cleanup Levels in Groundwater

Former Kast Property

Carson, CA
Maximum On-Site- Proposed
Chemical Chemlcal Concentration Clean Up Rationale for Proposed SSCG
Group Detected $SCG
(pgiL) (/L)
TPH Benzene 688 1 Primary MCL, NL,or ESL{zaro natural background
Naphthalene 82 17
tert-Butyl Alooha! (TBA) 250 122
TPH-Gasoline 3,200 4107
TPH-Diesel 3,000 200°
TPH-Motor Ol 1,700 B200°
Chlorinated 1,1-Dichlorosthane 22 B Primary MCL/zero natural background
1,1-Dichlorosthane 33 g
1,2,3-Trichloropropana 27 0.005°
1,2-Dichloreathans 8.1 0.5'
cls-f 2-Dichlorosthang 510 8
Tetrachlorosthene 260 5
trans-1 2-Dichlarosthena 120 10'
Trichloroethena 400 5
Vinyl Chioride 071 0.5
1,4-Dichlorobenzene 11 5 :
Trace Metals Antimony 18.3 BKG Can have natural sources and naturally elevated background
Thallium 4.24) BKG conesntrations
Argenle 900 BKG
Genaral Iron 67 mgil. NP Basin wide contaminant with natural sources and naturally
Mineral Manganese 2.55 mg/L NP elevated background concentrations :
Chiorlda 1,40Q mg/l. NP
Nitrate (as N) 14 mgil. BKG
[Fotal Dissclved Solds 3,320 mgiL NP
Bpedific Congudtancs 4,200 pSiem NP
Notes:

": Primary MCL (Maximum Cortaminant Leval for drinking water)

% ML (Notification Lavel)

% ESL (SFRWQCH Health Risk Environmental Scresning Level)

BKG; Background Level
NP: Mot Proposed

ugiL: micrograms per liter | mg/L: milligrams per liter; uSfem: microsimans per centimetar

‘Geosyntec Consultants

Table 8-4 Propesed Cleanup Levels_10-2013.docx



Tabla 6.6

Suminary of Prelim| Gost Estimatas for Scresning Feasil Study
Formar Kast Propsry
Caranh, C4
. PM, Planning, Flald Post Excavatlan
- t Excavan s - .
Alternativa Critera P'“:‘;E';":r:;:":i’zlc“' Damolition Corts ':“:;:;‘:‘::‘ﬂ” Wigmt, Monitoring, Construstion Total Est, Casts "“""[E::%C]'"" """I’Es":%';"“'
' Raparting; Securlty | and Long-Term O&M

[ALTERNATIVE 1.

* Aumove alte famlure,

+ Exctvald wntra siibta remove Impacted

scilafaxcauation ray Ioeally xtend to

Gw}.

1 * Hrskod ramaval or remadistlon af

impactad GW. $8%,000,000 $18,000,000 $270,000,000 527,600,000 54,000,000 $420,000,000 $290,000,400 $630,000,000
* MSHA remedy far remslilng GW, Cauld .

addl limited hol spot remadiatian to reduce
Ve to wchlove shmenup gonls,

* Rameve [NAPL ns fentlh|

ALTERNATIVE 2
* Hawova all ke faatires,
* Freayate Uoper 10 feet to reniova

2 Imesctec solls. $98,000,000 $18,000,000 $130,000,060 $18.000,000 $4.300,000 $270,000,000 | $is0,000000 | $410000,000

* MNA ramady lor ramm|nlag GW, Conld
cid lmitad hat spat semariintion to reduce.
timeta achlavn dynnup Eoain.

JALTERNATIVE 247

* Remoue ull she fontucar.

4 Excavcteunper 10 faat to ramcue mny
fimpacted
+ | - .

b .am‘:;::';::-:;t':"m‘::lﬁa:v.:.::g., 38,000,000 $18,000,000 $140,000,000 $20,000,000 $7,200,000 $260.000,000 | $200,000,000 | $420,000000
Jtma to chiuva cleanup gosln,

+ Hamows LNAPL as feuslbla,

¥ Add SVE lo raucs VOC/TPH rnss,

ALTERAMATIVE 3
* Excsvato mxPosed solls ang salls undor
recidentlal hardscape to 2 fast whgru
HH350 gonls are snceadad.
* Mo ohs: lon benesth strasts.
3 * Installaubslals raltigation st homes 50 $670,000 $5,400,000 $17,000,000 $4,400,000 $31,000,000 $22,000,000 $46.000,000
where wbslal- VOC snd mokhane
iconcentystion? oxtand scrualling valu®.
* MHA romedy for GW. Could adu Hinkted
|bat spat remadintion to Feduce e to.
achlave clesnup gor

Genzyntec Congyitanta Pags 1of 4 SR0484_S3CE Tables 9-110 &-3ard 9.5 10.2013.xbax



Tahle 9.8

Summary of Prelimlnary Cost Estimates far Screening Faasibllity Study
Farmer Kast Property

Carson, CA

PM, Flanning, Flald Pest Excavatlon
Mgmt, Monitering, Canstruction Total Est: Goata
Raporting, Security and Lang-Term O&M

Froparty Purchase Cost Damelitlon Cast Excavate, Backfill,
(285 proparties) amalitlon Costa I g Ausac. Casts

Low-End Costs | High-End Costs
1-50%} (+50%)

Alternative Critarla

ALTZANATIVE 247

* Exrayate wxpOiad solls syl sslls undar
residantls hardicepe to 2 leat whars
HH33D gos axensded,

* Noweavason benusth
* Inalail subalob tfgntion at homes R
347 fwhara subslak ¥OC ald methana $1,400,000 $890,000 $15.000,000 $17,000,000 56,800,000 441,000,000 $28,000,000 $61,000,000
Jeancuitrations axeaar serani g valus,

* MNA remedy for G4, Covid add Nimited
hat spat ramed lstlan 1o reduce tme to
mchiave dannup gosls,

4+ Remous LNAPL 3 fenslble,
*_addilmited SVE tn reduee YOC/TAH

N ALTERNATIVE 34

an Simis ns Al 3 excopt exesvatato s kol 0 1,300,000 £33,000,000 $47,000,000 44,400,000 586,000,000 $B3L00,000 $130,000,000

[ALTERNATIVE 3A+7

5. Ak t to 5 fest
R TE Lo raiae voL T $1,400,000 $1,500,000 $39,000,000 548,000,000 $6,800,000 96,000,000 | $67,000000 | $140,000:000

[ALTERMATIVE 3B =
s 5ama an AIL3 xcabt sxcavate to 10.eat 50 $1.400,000 $71,000,000 $44,000.000 $4,400,000 $160,000,000 | $110,000,000 | $240,000,000

ALTERMATIVE 3847

[Sama ns AR 3 macepl BEeavaLe bo 10 foat
BT R SUE tn redie VOCATPH s, $1,400,000 $1,600,000 576,000,000 585,000,000 46,800,000 $170,000000 | $120,000,000 | $260,000,600

ALTERNATIVE &
* Excavate expatad e sslls from Oto
faat yhara HHIsPEaah are exces:

%0 30 $4,400,000 $15,000,000 $2,400,000 421,000,000 $15,000,000 427,000,000
[whara subslah YOC and mathans
eancentratlons atosad 1oraen g valus,
* PMNA remady for GW, Cauld add ilmited
hot spot ramad atlan to reduce time to
achlave desnup gouls.

Beos¥ntac Coneullanis Page 2ol & ) §BO484_SSCG Tables 9-1 10 8-3 and 85_10-2013 xls%



Table 9.6

Summary of Preliminary Cogt far Scraaning F y Study
Farmar Kast Propedy

Carsan, CA

PM, Flanning, Flald Fout Excavation
Mgmt, Monltering, ° Construction Totel Ext. Costs
Reporting, Securkty | and Long-Tarm G&M

Froparty Purchase Cost Damolltien Carts Excavate, Backflll,

. low-End Coats | High-End Costz
{285 propertier) & Astnc, Corty

{(-a0%) (+50%)

Altarpative Critarla

ALTERNATIVE 447
* Excavats saposed she toils from Ota 2

Tnnt whers HHAS0goal: are oxceaded 4
resteuntal progoris

il
hardacape, strents anid sideveats,
* Insuall substals naltimdon i ho

447 41,400,000 $220,000 $9,500,000 13,000,000 $8.800.000 $31,000.000 $22,000,000 47,000,000
soncentrations axcend sérasning value. ;

* MNA remedy for GW, Cauld addl [Imitad
hiat sPot ratmedistion to radyes e ta
achiev cloanup gosks,

* Ramove LHAPL ms feasihlos

IALTERNATIVE 44
a4 Satme o AN 4 oxcapt sxcavete stporad solla so 50 $18.000,000 438,000,000 $4,400,000 $60,000,000 $42,000,000 $90,000,000
1 5 feel,

[ALTERNATIVE 2047

t =
(a1 Al macopt sacauate mupcsad sclty $1,400,000 $220,000 $22,000,000 39,000,000 56,800,000 $70.000000 | $49,000000 | $110,000.000
* Add SVE to reduce YOL/ TPH nass.
ALTERRATIVE 4B
4B - [Samaas Al 4 macePr sacavate vresod ol 50 sa 447,000,000 473,000,000 54,400,000 $126,000.000 427,000,000 $190,000,000
1018 fant
| [eEmATE BT
4y [ e M4 micopt mrenveto warnied soll §$1.400,000 $220,000 $52,000,000 73,000,000 $6,800,000 $130,060000 | S$edoonooo | $200,000,000
* Add SVE la reduco YOO/ TPH macs,
ALTERNATIVE §
* Remavs itts fantures and caf slte,
* Remave LNAPL as fens/ble.
* BN remedy For GW\ Could add iniked
5 ot 1Pot samedation 1o raduca time o $28,000,000 $18,000,000 $7,000,000 52,500,000 34,400,000 $130:000,600 $51,000,000 $200,000,000
s chitve claanup Eoslss

AA+7

JALTERRATIVE 547

* Romous all cha [aaturer and cap iite.

* Ramove LHAPL an ftensinle,

* MNA Pema Y for GV, Can i aidd Iimited

547 hut shol remadiatlan to vedues tine In 598,000,000 $18,000,000 412,000,600 58,200,000 $6,800,000 $140,000,000 $6%,000,000 $210.000,000
achiays cleantip goals.

* Add SVE Lo radues VOO TRH muas,

Gaosynler Conduliants Fage 3of 4 SB0484_SSCA Tables 9-1 1o 53 and BS_14-2013.8s%



Tzble -5

Summary of Preliminary Cast Estimates for Screaning Feas bility Study
Farmer Keet Property

Garson, CA

FM, Plenning, Flald Port Excavetion
' Purchasa Cost E 2 ' ’ . %
] Altarnativa Critorla ::’::5' r:"m_':l':’) % | bemolition Casts ':a:;: '::“:‘::"' MEmt, Manlkarlig, Construction Total £t Gosts "'"{E::%c’“m "i""(;":%c"‘"
prop ce RoRorting, Sscurlty | and Long.Tarm D&M )

ALTERRATIVE 8
* Col ot of expoed soll at tha slis,

v Install subslih miilgation at hares
Inb VOL and meihane

tana sheesd seroaing values.
* Remoue LNAPL as fesslbla.

o r;r;'::: iady fox GUL, Eu:ld add Renfted 0 80 $12,000,000 $2,600,000 $4,400,000 $12,000,000 413,000,000 428,000,000
hot 3ot ramedlallon ta eeduce ive ta
achlowe daanup gaaln.

[ALTEANATIVE 647

* Cap all sruas of axpousd all
+ Install dubalsb mltlgation st hiomas
whare subalsl VOC 8hd methane
coreentrations axcoud scromning val
* Reftiove iNAPL as fassll
647 |* MNA ramad¥for W, Could add limlted $1,400,000 230,000 817,000,000 $3,300,000 $6,600,000 $28.000,000 | $20000,000
hol gpat remedintion to reduce time ko

acllnve eleanup gon's-

* Ade SVE to reduce YPHYSVE wasa,

543,000,000

ALTERNATIVE 7

7 Al e SVE Vo rodica VOE/TPH msss $1,400,000 $220,000 45,200,000 700,000 42,400,000 £9,500,300 47,000,000 | 515,000,000
a1 Attemativas 2 through &

Geasymlsc Zansultania Pagle 4ot 4 EBO4E4.SECG Tablas 8-1 to 03 and 9.5_10-2013 Xl=x.
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Los Angeles Reéional Water Quality Control Board

January 23, 2014

Mr. Douglas Weimer

Shell Oil Products, United States
Environimental Services Company
209435 S. Wilmington Avenue
Carson, CA 90810

SUBJECT: REVIEW OF REVISED SITE-SPECIFIC CLEANUP GOAL REPORT AND
DIRECTIVE TO SUBMIT REMEDIAL ACTION PLAN, HUMAN HEALTH
RISK ANALYSIS, AND ENVIRONMENTAL ANALYSIS FOR CLEANUP OF
THE CAROUSEL TRACT PURSUANT TO CALIFORNIA WATER CODE
SECTION 13304

SITE: FORMER KAST PROPERTY TANK FARM LOCATED SOUTHEAST OF THE
INTERSECTION OF MARBELLA AVENUE AND EAST 244TH STREET,
CARSON, CALIFORNIA (SCP NO. 1230, SITE ID NO. 2040330, CAO NO. R4-
2011-0046)

Dear Mr. Weimern:

The California Regional Water Quality Control Board, Los Angeles Region (Regional Board) is the lead
agency overseeing the environmental investigation and cleanup of the Former Kast property (Site) located
in Carson, California. The Former Kast property was owned and operated by Shell Oil Company (Shell)
as a crude oil storage facility from the 1920s to the 1960s when it was sold to developers and converted
into a residential tract with 285 single family homes known as the Carousel Tract. Wastes associated with
the tank farm activities, including crude oil in soils, were not fully removed from the site during its
developmeat and crude oil wastes remain in soil and groundwater underlying the Site.

The Site was brought to the attention of the Regional Board in 2008 by the California Department of
Toxic Substances Control (DTSC). Soon thereafter, the Regional Board issued an investigative order in
accordance with California Water Code section 13267 requiring Shell to delineate the nature and extent of
wastes throughout the property, including wastes in soil vapor, indoor air within homes, and soil and
groundwater beneath the Site. To date, Shell has coliected extensive data to define the nature and extent
of petroleum hydrocarbons and associated wastes on the Site.

On March 11, 2011, the Regional Board issued Cleanup and Abatement Order No. R4-2011-0046 (CAQ),
pursuant to California Water Code section 13304. The CAO directed Shell to continue to investigate the
Site, continue to conduct groundwater monitoring and reporting, evaluate cleanup methodologies, propose
site-specific cleanup goals (SSCGs) for Regional Board approval, submit a proposed remedial action plan
{RAP), and upon approval of the RAP conduct remedial actions to cleanup and abate the waste in the soil,
soil vapor, and groundwater at the Site. The site investigation under oversight by the Regional Board has
been on-going since 2009 and has consisted of horizontal and vertical delineation of wastes beneath the
Site, sub-slab and indoor air testing in most of the homes, and pilot remediation tests to determine the
efficacy of different remedial technologies.

Maria MEHEARIAM, Cnain | Samubl UNGER, txcoutive orneos

32 West 4th 5t., Suite 200, Los Angeles, CA 80013 | www.waterhoards.ca.govilosangales

3 REGYRLED pAPER
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Mr. Doug Weimer ~2- Tanvary 23;; 2014
Shell Oil Products US.

The CAQ direcied Shell to SSCGs for residental {i.e., unrestricted) land use for the Executive Officer’s
approval. The CAO required Shell to apply the following guidelines and policies in proposing 88CGs for
wastes in soil and groundwater: (i) various state and federal policies and guidance regardinig cleanup
levels to address human health risks, including guidance specific 1o petrofeurn hydiocarbons; - (if)
apiplicable water quality objectives in ihe. Regiohal Board’s Water Quality Control Plan for the Los
Angeles Region (Basin Plan), including California’s Maximuni Contaminant Levels (MCLs) or Avtion
Levéls: for drinking water as established by the Califortiia Department of Public Healtli, and the state’s
“anti-degradation policy” in State Water Resources Comntral Board (State Water Board) :Resolution No.
68-16. (“Statement of Policy With Respect to Muintaining Figh Quality of Waters in California™); dand.
(iii) State Water Board Resolution No. 92-49(“Policies and Procedures for Investigation and Cleanup and
Abatement of Discharges Under Water Code Section 13304™) (Resolution 92-49). See CAQ Paragraph
3.edl o i :

On February 22, 2013, Shell subimitted a Site-Specific Cleanup Goal Réport (Report) to the-Regional
_ Board proposing 8SCGs. Ori August 13, 2013, the Regional Board issued a response 0" the Report
notifying Shell that the proposed S8CGs were. not approved: and directed Shell to- revise- the 88CGs in:
aceordance with comments and directives contained in the letter, The Regional Board also provided: Sheil
comments from the Expert Paiel (convened 1o provide input.-to the. Regional Board regarding site
cleanup) and the- State of Califoriia Office of Environmental Health Hazaid Assessment (GEHHA) and
requested that Shell address those cominents. As detailed in the August 21, 2013 letter, the Regional
Board concluded that the proposed SSCGs did wot meet the: CAO requirement that the SSCGs st
suppart residential ‘standards for unrestricted tise and. that the Report had not taken inte. account ‘State
- Water Board Resolution 92-49. The Regional Board also.commented that the depth intervals proposed by
Shell of zero o two fect below grade surface (bgs) and two feet to ten feet were not approprisite for setting
cleanup goals in a resideditial setiing, and that ‘the initially proposed SSCGs for fotal petiolovin
hydrocarbons (TPH) would result in leaving significant amoudits of waste. in the: soils ‘beneath some
portions of the Site. o ' : C

On Qctober 21, 2013, Shell submitted a revised $SCG Repoit (Revised Report) that included a Sereening
Peasibility study (FS) for the proposed $SCGs and provided a teclmclogical and economic feasibility
analysis of several remediation seendtios for the Site. The sereening FS was included in the Revised
Report to address Regional Board comments that the SSCGs mirst- address requirements of ‘State. Water
Board Resohition 92-49 as required by the CAQ. State Water Board Resolistion 92-49 tequires that
SSCGs must be, in part, based on technological and economic feasibility, and the sereening FS- provides
some information (o address 1lis requirernent.” The Revised Report also contained four appendices that
provide detailed rationale for development of the revised SSCGs, and. responses to' Rogioul Board,
OBHHA, and Expert Pane} comments in the Regional Board Angust 21, 2013 leifor.

The Revised-Report addressed many of the comments in the Regionat Board August 21, 2013 letter. In
particular; the Revised Repott included nureric 88CGs for-constituents of congern {COCs) in soil vapor;
revised the proposed remedial action abjective (RAO) for methane such that methane will not exeecd two
percent of the lower explosive limit aiid will be removed to Tess than two percent of the lower explosive

' (he Reviged Report, Sheil commented on the intetpretation of Resolution 9249 i proposing $5CGs.. Resalylion 92-49
requires the Regional Board tr assute.that the cleanup promotes attuinment of backgraund water quality or thie besl wirter quality
thal s reasonable. iy addition, the alternative cleanup levis, otherthan background. must take nto account the eifteria sef forth'in
Section 25504 of Title 23, California Code of Regulations, which jncludes ctitedfa to profect huroan health; must nddrens.
nuisance conditions, and must be-consistent with the maximum benefit to the people of the state, Tn evaluating SSCGs and the.
remedios fo be proposed in'the:RAP, the Regional Board will consider water quality, huian bealthy, und wilisanée conditions,



Mr. Doug Weiner ~3- Janvary 23, 2014
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limit and to the greatest extent technologically and economically feasible; revised the RAO for
groundwater-beneath the Site such that it attains the best quality that is technologically and economicatly
feasible; and developed S8CGs for soil to address COCs leaching to groundwater. '

The selected remedy must ensure compliance with the SSCGs for the-Tong teim and concludes that a
cleanup based on the revised $SCGs proposed in the Revised Report may not fully support unrestricted
residential land use, protect human health from exposure to COCs in the long term, and prevent further
degradation of groundwater as required by the CAO, As discussed below. under “Specific Comments”,
the Regional Board hereby approves SSCGs as revised to-address groundwater and nuisance issucs that
wete not fully addiesséd in the Revised Report. :

SPECIFIC COMMENTS

For-the Carousel Tract, SSCGs must result in:
. protecting residents from health risks due to potential exposure to COCs in soil vapors and direct
contact with COCs in soil based on appropriate risk-hased standaids; :

. abuting fiufsance conditions from COCs in svil and soil vapor;-and

J restoring and protecting the beneficial uses of groundwater (i.e., attaini nig applicable water quality
objectives in the groundwater), :

The methodologies for deriving S8CGy are baged on human health risk asgesstuents, COC pal;fit*i@uin.g

and migration analysis, quantification of COC leaching rates into groundwater, and the assesement of the

potential for COC-cavsed nuisatice. The Site investigation has provided site specific studies and

extensive data” that are available for derivation of numeric $8CGs,

88CGs for COCs in soil vapor must consider human health risks due to exposure tirough inhalation..
85CGs for COCs for soil must congider health risks and nuisanee odor issues due to diveet contant and

* odors.and must consider leaching rates and water quality objectives to protect groundwiter quality. The

proposed SSCGs for COCs in soil are prasented in Table 9:2of the Revised Report; Proposed $SCGs for
GOCs in soil vapor are presentedl in Table 9-3 of the Revised Report.  Proposed SSCGy for COCsin
groundwater are presented in Table 9-4 of he Revised Repoit. 8ome of the. proposed $SCG set forth i
Tables 9-2, 9-3, and 9-4 of the Revised Report do not meet alk applicabie criteria for selecting $8CGs, as
deseribed below, To address these conimérits, the Regional Board has developed Tables 1.2, and 3
which are attached o this Tetter. Tables 1, 2, and 3 provide S$CGs for COCs in soil, soil:vapor and
groundwater and supersede Tables 92, 9-3, and 9:4 of the Revised Report. - The SSCGs:in Tables 1,2,
and '3 are protective of hiuman health and groundwater quality, and will address ‘potential nuisanée from
COCs at the Site. As set forth below under “Concliisions aind Direetives”, Shell shall develop the RAP;

~the flnal Human Health Risk Assessment (HHRA) Report, and the environmental analysis using the

8SCGs in Tables 1, 2 and 3,

Sail Depth Intervals

Shell provided S8CGs for COCs in soil to a depth of ten feet as required by the CAQ. Based on the
human health risk exposure scenarios for direct contact with COCs in soil in & residential setting, Shell

? Sep Attiched Refersnce List,
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dividéd the upper ten feet into two intervals of zero to two feet below grade surface (bgs), and from two
feet to ten bgs, Shell based the proposed S$CGs on human health risk assessurents from direct contact
witl soil in the upper two feet on an exposure scenario of 350.days per year over a petiod of 70 VAL,
For the soil interval of two feet to {en feet Shell ealculated risk to- buman health from' direct contagt with
soil'on an exposure seenario of four days per year. These. exposure scenarios result in different SSCGs in-
the fwo seil intervals. :

Regulatory guidance that incorporates a:soil ipterval of zero to ten feet as-appropriate for-addressing risk

i residential land use has been published by DTSC and the San Francisco Bay Regional Boatd. The
Supplemental Guidance For Humen Health Midtimedia Risk-Assessments of Hezardous Waste Sites i

Permitted Fagilities (CalEPA 1996), Human Health Risk Assessiment Note & (DTSC, 2011) and tie San

Francisco. Bay Regionial Water Quality Control -Board — Sereening for Environmentat Concerns ar Sites

with. Contaminated Soil and Groundwaier, lnterim Final {December 2013) (ESL) use the exposure

seenario of zero to-ten feet for 350 days per year as the default It is reasonable, o the: putpose of
profecting residents from divect contact with soil and nuisance assoeiated with odors,’ to assume that-
residents will have less frequent exposute to soils in a deeper soil interval than to soils in a shaliower

interval as suggested by ‘Shell. The depth interval proposed. by Shell inay not, however, support

unrestricted residential use as required by the CAQ., Residents can readily dig in soil at depths lower than

two feet for gardening or other home iniprovements, af which point they may be exposed to COCs at

greater exposure frequency than that used in-developing the proposed SSCUs. Regional Board siaff
concludes that defining the uppermost soil interval from zero to five feet is suppottive of unrestricied

residential use because institutional cortrols are aiready in place throughiout Los Angeles County,

including the City of Carson and Caronsel Traci for excavations that are deeper than five feet, These

controls require & sofls investigation as well as grading and shoring permits in order to excavate at depths

below five feet, In the Carougel Tract; the Los Angeles County building code is administered by the City

of Carson. Because the City must be notified and: approve excavations below five feet (Los Angeles

County: Building Code Sections 3304,1.2, 33071, 1803.5.7, J103, I 104) thie City could readily ‘inform

residents and workers of other appropriate precautions necessary for excavations below five feet through

existing administrative processes. Consequently, the Regional Board concludes that soil depth intervals of
zevo to five and five to ten feet bgs provide unrestiicted uge for gardening and-other activities to a depthy

that e.?incide's with existing institutional measures (i.e. abtaining excavation petmits) that are alrgady in

place, '

itz noted that the Expert Panel has opiried on-the issue of separating the shallow soil interval of zers to
ten feet bgs with different direct contact exposure frequencies. The Expert Panel agrees with the use of
separate shallowand deeper soll intervals proposed by Shelt. The Bxpert Panel agrees with Shell’s use of
a zero to two feet bgs as acoeptable, but also agrees with the Regional Board's approach of setfing forth a
zero. to five feet shallow sub-interval based on the precautionary principle. See attached “Soil depth,
intervals Used fo caleulate the Site Specific Cleanup Goals” (January 14, 2074) fromi the Expert Panel.

¥ Ty the course of sorducting cleanup that involves excavation, Shell may engounier soils with detecisble adors due o the
presence ol TPH. T assure: protestion oFresidends, the RAP will need to-tnelude a method 1o defgeming 1 TPH concentration in
seil prosents o, deteetable odor.in accordance with the ESL and develop odor-baged sereening levels for-dndoor air based on. 50
pereent ador-recognition tiresholds as published in the ATSDR Toxicological Profiies. For soil gas, follow the BSL for odor.and
ather nuisance 1o caleulate a coiling leve! for residential land use.

“ The Regional Board agrees with the proposed risk-based scenario to-address exposure of constrution or ity workers i non--

residentist arcas of the Site for four days per year,  As noted above, the City of Caison iniplements ordingnces to address
excavativy,
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Table 9-2, Site Specific Cleanup Goals, Soil

Shell provided SSCGs for COCs in soil in Table 9:2 of the Revised Report. In response to the Regional
Board’s August 21, 2013 letter, Shell considered both risk to human health and restoration and protection
of groundwater, To derive the most appropriate S$CGs for COCs in soil, the' more stiingent of'the human
health-based and groundwater-based SSCGs needs to be. selected for each COC in both soil depih
infervals to meet: both goals of protecting . human health and: groundwater. As described above, Shell
provided SSCGs based on two goil fitervals (zero to tivo feet and from two feet to-tenbgs). Howevar,
Table 92 omits consideration of the groundwater leaching SSCGs in the deeper soil fiterval. “The
Revised Report:does not provide explanation for omitting the leaching potential analysis from the deeper
soil interval.  The COCs can leach from any:soil depth above the groundwater table and at some Site
locations, the groundwater already exceeds applicable wates guality objectives. Waste present at deeper
intervals is most likely contributing to coritinuing degradation of groundwater, The $SCGs Tor COCs in
soil must consider leaching to groundwater for both depth intervals. Table I includes 88CGs for COCS in
soil that protect both. human. health and groundwater in the entire soil interval of zero to-ten feet and:
identifies the wore stringet of the hiealth risk based and leaching potentidl based §SCGs.

The Regional Board also finds anm error in the Revised Report’s.calenlations of the $8CGs for COCs in
soil based: on leaching potential, - Shell caleulated the $SCGs to address COC leaching to groundwater
based-on the May 1996 Regional Board Interini Site Assessment & Cleanup Guidebook. The proposed
S8CCs in the Revised Report based on COCs leaching to groundwater used a Dilution’ Attenvation Factor
(DAFy0of 6.24. This DAF is-nof-appropeiate for the Site bevause groundwater benesath the Site is already
polluted by €OCs, See attached Regional Board $taff Internal Memorandum dated Decermber 10,2013,

Table 9-2.does not inelude two COCs — xylenes and tolugne - that have been detedied at the Site: The
Expert Panel commented in the atiached memorandemm that the Revised Report describes the COT [ist as
preliminary. - With respect to Table 9-2, the Regional Board considers the list of COCs com plete with the
addition of xylenes and tolueng. Table | includes xylenesand toluene as COCs in soil,

Finally, the clarity. of Table 9-2 is compromised by refetring to the shallow soil hotizon as “Bxeavated
Area” and the doeper soil horizon as the “Non-Excavated Area:” Table | defines the sofl intervals to be
used based on sofl depth. The Regjonal Board stated in the- August 21, 2013 lefter that the Repional
Board does nof distinguish between excavated and non-excavated arcas i setling SSCGs and directed:
Shell to develop protective SSCGs for all site soils, '

To address these comments, Table 1, attached to this letter, sets forth SSCGs that take into. account
leaching potential for both soil intervals, and adds xylenes and toliene to the list of "COCs. with
appropriate SSCGs. Table 1 also includes soil intervals for zero to five feet below grade as discussed
above under “S6il Depth Intervals,” :

Table 93, Site Specific Cleanup Goals, Soil Vapor

The proposed S8CGs -for COCs. in soil vapor are preseirted in Table 9-3 of the Revised Report, The

85CGs for COCs are intended to protect human health from inhalation of COCs and are based on DTSC
guidance for protective concentrations in indoot air, The Revised Report uses an attenuation factor of
0.001 that ties indoor air standards to soil gas COC concentrations in soil vapor. Recent guidance entitled
Final Guidance for the Evaluation and Mitigation of Subsurface Vapor Intrusion 1 Indoor Air (Vapor
Intrusion Guidance), Cdalifornia Envirommental Protection Agency, Departinent of Toxic Sibstances
Control, (DTSC. 2011) and US EPA’s Vapor Intrusion Database: Preliminary  Bvaluation of
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Attenuation Factors, Office of Solid Waste (U.8. EPA, 2008.) recommend use of an altenuation factor of
0.002 (see also Settion B.3. of the Expert Panel Memorandum dated December 18, 2013). The Regional
Board heieby approves the SSCGs for COC in soil vapor based on the attenuation factor of 0.002. The
approved S8CUs for COC in soil vapor are provided in Table 2, attached to this letter.

Table 9-4, Site Spesific Cleanup Goals, Groundwater

The proposed $8CGs for groundwater are presented. in Table 9-4 of the Revised Repott, ~ The _
- groundwater beneath the Site is-designated in the Regional Board’s Basin Plan as municipal supply’, and,
thetefore, water quality objectives to protect that beneficial use arc the appropriate standards. The water
quality objectives set forth.in the Basin Plan, include primaty and secondary MCLs (iie., drinking wafer

standards) adopted by the California Department of Public Health and incorporated into the: Basin: Plan
and: the marrative: water quality objective for Chemical Constituents. The proposed SSCGs For
groundwater are based on the primary MCLs, the Notification Level, a health based environmental
screening level, or zero to represent natiral background. General ly, the proposed SSCGs are doceptable
with'the exception of the SSCGs for TPH. The proposed $SCGs for TPH. as gasoline, dieseél, and motor -
il are based on the ESL. To comply with the Basin Plai water quality obijectives; the SSCGs for TPH-as
- gasoline, diesel, and motor oil should be based on the secondary taste' and odor threshold of 100
micrograms per. liter for 'TPH #s diescl. See State Water-Board’s “A Cotipilation of Water Quality
Goals”, 16™ Edifion (Apri1 2011).° The approved 88€Gs for COCs in groundwater are provided in Tabhle
3 attached to this letter. ' _

Methane

In the Revised Report, the revised RAOS proposes prevention of fire/éxplosion risks inindoor air and/or
enclosed spaces due to generation of methane by eliminating methaie to.the extent technologically and-
economically feasible. The proposed $8CG - for methane is eonsistent: with the DTSC guidance for
addressing, methane detected at school: sites {CalEPA DTSC, 2005)-and is: applicable to concenteitions
measured in sofl vapor, in vaults, or above ground. The SSCG for methane should be the more stringent
of the lower explosive limit or the fevel that is technically and economically feasible. - The “Response” an
pages 16.and 78 of the Revised Report include response actions when the SSCG s exteeded. The
Regional Board. dogs not approve the response action at ihis tiine and will review the responise actions that
will be contained inthe RAP.

The Sereening Feasibility Study

The screening S presented in: the Revised Report sets forth several different cleanup alternatives that are
based oh excavation to,_different depths and implementation of soil vapor extraction. Shefl developed a
sereening IS to address comments. in the Regionial Board’s August 21, 2013 letter that ipformation
regarding the technological and economie feasititlity of remedial alternatives was requiired in accordance
with State Water Board Resolution 92-49 in order to approve SSCGs that are greater (i.e. less stiingent)
than necessary to attain background water quality.

% It s jmpartant to.note that the grovndwater at the She s ot wurrently used for municipal supply. The residents of the Carcusef
Tract obtain-their drinking water from munieipal supply provided by Califoinin Water Service Compaty.

I'j‘http:fiwww.waf.f:rbeards,caa.gtwfwaterwissuas/prog,ramé/wat«:r__._quﬂl.i’ty goaly
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State Water Board Resolution 92-49 defines economic feaéihiiity'as Tollows;

“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, plansied, or Tutire land use, social, and economic
impacts 1o the ‘sutrounding community Jincluding property owners other than the
discharger, - ' '

Economic feasibility, in this Policy, does not refer to the discharger”s ability 10 Tinancs
cleanup.. Availability of fﬁ'natwia{l resources should be considered in the establishment of
reasonable compliance schedules,”

The underlying basis for estimating remedial alternative-costs is not provided i the Revised' Report and
cleaniip metrics such 4 mass of wastes removed or risks abated is not provided.. As discussed in farther
detail in the attached Regional Board staff memorandum titled Comments on the Revised Site-Specific
Clegmp Gaal Report, dated December 23, 2013, the range of accuracy is overly broad such-that the
economic differences between different alternatives may not be discernible. Additionally, the sereenihyg
FS4ncluded statements that pertain remedial scenarios.might affect the tax basis of the City of Carsen but
did nof provide-a basis for this statement, ) :

Resolution No, 92-49 defiies tealmological feasibility as follows: _

“Technological feasibility is determined by assessing available technologies, which have
shown to . be effective under similar hydrogeologic econditions in redueing  the
concentration of the constituents of concern. Bench scale or pilot-scale studies may be
necessary to make this feasibility assessment,” = '

Regional Board notes ‘that Shell undertook bench-scale and piﬁidt scale studies of a number of

technologies, including m-situ bioremediation.. These technologies hiave been documented in the pilot test
(Final Pilot Test Summary Report — Part 1, TURS, May 30, 2013]). The pilot test indicated
biaremediation is a potential technology to remediate residual petroleum hydrocarbons, However, the
techinology was ‘not included - in- ‘the remédiation. altrnatives set forth in the Revised Report. In
developing the RAP, Shell must consider all technologies that-have demonstrated effectiveness in bench
and pilot studies, including bioremediation as a potential remedisl alternative.

Chlorinated Solvents

The Regional Board staff disagree with the Revised Report which suggested that the tetrachloroethylene
(PCE)-und trichloroethylene (TCE) detected in both on-site soils and soil vapor s from off-site sources
exclusively. Although there may be offsite sources of PCE and TCE at the Site, those COCs are often
associated with the pelrdleum industry and on-site sources should ot be discounted, The USERA Toxic
Release Inventory for the Petroletm lidustry includes the nse of chlorinafed salvents in large industrial
process description. - Therefore, the Reglonal Board cannot exclude PCE and TCE from the list of COCs
for thie Site. The Expert Panel also recommends that PCE and TCE should not be excluded from.the list
of COCs, See Expert Panel memorandum dated December 18, 2013,

7 Note thnt Shell has conducted numerous pliot studies and those ean be used to evaluate technical feasibiffty. The Reglonal
Board is not suggesting that additional pilot studies ave TECESSAY.
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CONCLUSIONS AND DIRECTIVES

Upon. review of the Revised Report and other relevant documeits, the Regional Bourd approves the
following SSCGs as set forth in the attached Tables 1, 2, and 3 with the understanding that the SSCCs
may be further revised as necessary fo address cumulative risks identified in‘the forihcoming HIRA that
exceed the RAOs.

1. S8CUs for COCs in Soil: The approved revised S8CGs for COCs in soil are provided in
Table 1, As described above, to address direct contact with seils, Table |- provides
SSCGs that consider a 350-day per year exposure scenario fo soil zero o five foet bgs to
be appropriate for unréstricted residential land use ‘and a four- day per year exposure
sceniario to soil five to ten feet bgs to be appropriate for limited direct contact, -To
address polential leaching to groundwater, Table 1 provides SSCGs for a soil interval of
zero 10 ten feet bgs. The more stringent of the SSCGs for each soil interval gre the
approved S§CUs. In addition, SSCUs for toluene and xylenes shall be developed in
aceordance with the comments above and added fo the list of COCs . - '

2. S5CGs for COCs in Soil Vapor: The approved revised SSCGs for proteation of liuman
health are provided. in Table 2. As described above, they have been adjusted to take into
account recent guidance. n addition, SSCGs shall be revised if necessary fo take into
accoumt cumulative risks and the final FIHRA Report.

3 $8CGs for COCs. in Groundwater: The. approved revised SSCGs for groundwater spe
provided in- Table 3. As described above, the-SSCGs for TPH have been adjusted to

address applicable water quality objectives,

The CAO required Shell to submit the RAP o the Executive Officer no later than- 60 days after the
Executive Officer’s approval of the Pilot Test Report. In a letter dated April 25, 2013, ‘the Regional
Board revised the due date for the RAP 1o 45 days following approval .of the SSCGs. Therefore, in
accordance with the revised dise date, Shell is now directed to submit the RAP on Mareh 10, 2014 o the
Executive Officer for review and approval. The RAP shall take into account the requirements set forth in.
the: CAO under Paragraph 3, including an evaluation.of ail available options for remediation, and is baged
on the comments in this Tetier and the revised approved SSCGs set forth in Tables 1, 2, and 3 attached o
this letter.

“To be consistent with the CAO, the RAT shall include; at a minimuim:

A, Remedial Alternatives: The RAP shall consider all techiologies that were pilot testet,
including bioventing, as aliernatives. The RAP shail bé developed to address COCs in
soils in the soil intervals consistent with these comunents. The sereening FS-alternatives
in the Revised Report that address this requirement include Altermatives 3B and 4B.
Although other alternatives set forth in the screening FS may also be addressed in the
RAP, the RAP and environmental analysis must address. Alternatives 3B or 4B to take
into account the revised SSCGs set forth in “Tables 1, 2. and 3. Consistent with State
Water Board Resolution 92-49, the RAP shall evaluate the alternatives. with respect to
effectiveness, feasibility, and cost and propose a vemedy or remedies that liave a
substantial likelihood to achieve compliance, within a reasonable time frame, with the
cleanup goals and objectives,

B. Relocation Plan: The RAP shall provide a preliminary refocation plan for residents of flig
Carousel Tract during remedial activities. The relocation plan shall be based on the
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envirenmental analysis to be submitted in the RAP such that residents are not exposed to
COCs or other environmental finpacts during the cleanup. A final relocation plan shall be
submitted following approval of the RAT. ' ' :

C. Soil Remediation Boundaries: Shell developed site-wide shallow goil concestration
contours for discrete depths of 2, 5, and 10 feet below ground surface in the - Site
Delineation Report. Shell shall consider the reésults in the Site Delinéation' Report; soil
cofieentrations. contours -and the results of - the property-by-property investigations. in
develsping the RAP. : -

D. Residual Slabs: The RAP shall consider the removal of residual slabs as discussed in the
Reglonal Board’s response to the Assessment of Envitonmental Impact and Feasibility of
Remioval of Residual Concrete Reservoir S1abs in o letter dated, January 13, 2014 where
necessary to protect human health and water quality and address muisance concerns.

E. Soil Management Plan: The RAP shﬁij include 4 propca's_e_d-.;so.ii M:a.nage:n;m;t'?}mii for all
. soils containing COCs. The RAP shall address on-going-monitoting requirements and

identification of other. governmental agencies thal may be responsible for implémenting
the Soil Management Plan, : '

The Regional Bnardconcurs with the_cbmn.mnts provided by 'OEHHA dated Desemi)er 16, 20073 and the
Expert Pangl dated Decemmber 18, 2013, The RAP should: address the commients by the Expert Panel that
are not already addressed.in th‘i‘fs letter, : .

In-addition, Shell is directed to concurrently submit with the RAP (1) the final HHRA Report and (2)
draft env_iron'imma.l documens. consistent with the California Bavironmental Quality Apt (CEQA)
analyzing the potential environmental impacts associated with remediation altefnatives considered in th
RAP. S : S '

The RAP shall address any areas that the HHRA 'Rﬁpm‘t' identifies: that will not meet the remedial action
objectives (RAOs) of a cancer risk of 1 X 107 and non-cancer risk of 1. The RAP shall ensure that-these
aréas shall be remediated to meet the RAOs,

In summary; the RAP, HHRA Report, and environinental docwunents are due to ihe R@’g-ionai'..Boa'rd'by-
5:00 pm on March 10, 2014, . : :

Following receipt of the required documents, the Regional Board wi 1 provide an opportunity for Expert.
Panel, OEHHA, other agencies, and piiblic teview and comment, Following its review of tlie docwnents
aid cofimeiits, the Regional Board will consider certification of the environmental documents and
approval of RAP, ' : ’ '

The-due date for the above requited documents constitutes an amendment to the requiremetits of Cloanup
and Abatement OrderNo, R4-2011-0046 originally dated March 11, 2011, All other aspects of Oder No.
R4-2071-0046 originally dated March 11, 2011 and amendments thereto, remain in full force and effect,
Putsuant to section 13350°0f the California Water Code, failure to-comply with the requiréments of Order
No. R4-2011-0046 by the specified dile date, including the due date for the RAP, HHRA Report and
CEQA documents set forth in this letter, may resuft in civil liability administratively imposed by the
Regional Board in an amount up to five thousand dollars ($5000) for cach day of failurs to comply.

The State Water Board adopted regulations requiring the electronic submittals of information over the
Internet using the State Water Board GeoTracker database. You arg required not only to submit hard
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copy reporls required in this Order but also to comply by uploading all reports and correspondence
prepared to date and additional required data formats to the GeoTracker gystem, Information about
GeoTracker submittals, including links to text of the governing regulations, can be found on the Internet
at-the following link: :

hitp:/fwww.waterboards.ca.gov/ater_issues/programs/ust/electron ic_submittal

Please note that, the Regional Board requires you to include a perjury statement in all reports submitted
under the CAO. The perjury statement shall be signed by a senior authorized Shell representative.(and not
by a consultant). The statement shall be in-the following format:

“1, [NAME], do hereby declare, under penalty of perjury under the laws of State of California, that | am
[JOB TITLE] for Shell Qil Company that I am authorized {o attest to the veracity of the information
contained in [NAME AND DATE OF ‘REPORTY is true and correct, and that this declaration was
executed at [PLACE], [STATE], ori DATE].”

If you have any questions, please contact the project manager, Dr, Tekiéwold Ayalew at (213) 576-6739
(tayalew@waterboards.ca.gov) or Ms. Thizar Tintut-Williams, Site Cleanup Unit IIT Chief, at (213) 576-
6723 {twilliams@waterboards.ca.gov). '

Sincerely,

£ Ungoan
Samuel Unger, PE
Executive Officer

Attachments:  Table 1: Site Specific Cleanup Goals, Soil (revised Table 9-2)
Table 2: Site Specific Cleanup Goals, Soil Vapor {revised Table 9-3)
Table 3: Site Specific Cleanup Goals, Groundwater (vevised Table 9-4)
S5CGs Development Support Documents References '
Comments from the Expert Panel dated January 14, 2014
Regional Board Staff Internal Memorandum 1 dated December 10, 2013
Comments from the Expert Panel dated December 18,2013
Regional Board Staft Internal Memorandum 2 dated December 23, 2013
OEHHA Memoranidum dated November21, 2013

oo List
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fanice Hahn, Honorable Congresswoman, US House of Representatives,
- California”s 44ih District o
Isadore Hall, 111, Assembly member, 64ih Assembly Distriet _
Mark Ridley-Thomas, Supervisor, Second District County of Los Angeles
Jim Dear, Mayor of Carson N L -
“Michael Lauffer, Office of Chief Cotnsel, State Water Resources Control Board:
Frances McChesney, Office of Chief Counsel, State Water Resources Control Board
Jarmes Carlisls; Office of Envitonmental Health Hazard Agsessment
‘Roebert Romero, Department of Toxic Substanees Control
Alfonse Medina, Ios-Angeles County Departritent of Health
Angelo Beflomo, Los Angeles County Department of Health
Bill Jones, Los Angeles County Fire Departmient . -
Barry Nugent, Los Angeles County Fire Departmient
Shahin Nowrishad, Los Angeles Courity Fire Departroent
Miguel Garcia, Los Angeles County Fite Depaitrment
Jackie Acosta, Carson Acting City Manager
Sheri Repp-Loadsman, City of Catson
Ky Truong, City of Carson
- Karen A. Lyons, Shell Oil Products US
Alison Abbott Chassin, Shell Oil Products US
Roy Patterson, URS Corporation
Chris Osterberg, URS Corporation
Michelle Vega, Edelman .
Robert Ettinger, Geosynteo
Mark Grivetti, Geosyiitec
Thomas V. Girardi, Gifardi and Keese Lawyers :
Robert W, Baweock, Integrated Resource Management, LLC
Deanne L. Miller, Morgan, Lewis & Bockius LLP
Patrick Demais, Gibson Dunn,



Table 1: Site Specific Cleanup Goals, Soil (revised Table 9-2)
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L4-Dichtorabienzene
Bernizene '

0,0208

0.208

Bramodichioromethana

0.4

_ 42

| Bromoinethane

8.8

770

| Ethylbenzene

48

420

- Methylene chlgrids -

5.3

470

| teritutyl Alcoliol

0.00785

0.00785

Tetrachloroethane

D.00577

0.00577

Trichlorosthene

0.00321

0.00321

Vinyl Chlpride

0.000321.

0,000321

Toluene:

To ba provided by Shell

To be provided by Shell

Xylenes

To be provided by Shell

To be provided by Sheil




Table 2: Site-Specific Cleanup Goals, Soil Vapor {revised Table9-3)

Constituents of Cancern - sag.::g%gﬁgqp
1,1,1-Trichloréethane | 2608406 Ethanal 210408 _
1,1,3,2-Tetrachloroethane © 210E401 Ethylbenzene 4858403
1,1,2-Trichloroethane 7.50E+01 Heptane 3656405
1,1-Dichicrosthane: 7508402 ' Hexaéhlore-1,3-butadiens. 5.50F+01
| 1,2,4-Trichlorobenzene 1.0SE+03 Hexane 365405
1,32,4¥Trémethylbénzen'e B _AB5E+03 Isopmp'a_r_ml' ' o ' 3.;65:E'+d6
1,2-Dichloroethane 6.008401 Isaprdbﬂbéﬁzene.(cumene:) 3230_&*05
1,2-Dichforopropane 1206402 Methyl ethyl ketone (2-butanone) | 260406
1,3,S-Trimef?§yibé_n2éne _ B.65E+03 Mefhyiene' chloridé 1,20E503
13:Butidiene 7.00E+00 Methyl-tart-butyt-ether 470840
1,4{13Echl.orobanzeﬁe 1.30E+02 . Naphthalene ' 3'..6'Dé+01'
1,4-Dioxane. . 1.60E402 Propylbenzene L 5.00E+05
2,2,4-Trimethylpentane 5‘;OIOE+OS - trert;B_uty!-Algohfal-(TBA:). 5.50E405
2-Hexanone o _ L55E+D4 : _Tjgiraci1loroéthene I 2058402
4-Eihvittiushe . 5.00E404 ' Tetrahydrofuran ' LOBEDG
Benzeng _ 4,20E+01 Tollene | 2.60E406.
.B.romddlchlbmmet_hane 3.30E4+01 Trichloroethene . ' . 2.95!;‘}02
Bromorhethane ' 2.60E+03 Vinyl chloride - 1L5SEH0L
Carban'disulﬁdé . _ 3.65E+05 Xylene, m- : _ 5005404
Carhori tetrachloride ] 2.906+01 Xylette, o- 5.00E+04
Chibroform ' 2306402 Xylens, p- 5.00E+04
Chlormﬁéthﬁne A TOEHDG cL

| Cyeioﬁhéxané 3.15E+06

'D.ibromochl;crbm.ethaine 4508407 .Afiphati'c: C5-C8 : _ 3.6SE+Q5
Bichlorosthene, cls-1,2- 1 seseed Mighatic: co-c18 LESERDS
Dichiargethene, trans-1,2- 3156404 Aromatic; C9-C16  260E04
Dicﬁlo’rcﬁpmpene, trans-1,3- 7.50E+01 TPH {Nuisance) ‘ _ 5.00E+01;




Table 3: Site Specific Cleanup Goals, Groundwater (revised Table 9-4)

Constituents of Concern Groundwater Cleanup Goals
. 7 (pg/L)
Benzeng 1
Naphthalene . 17
| tert-Butyl Aleohol (TBA) , 12
TPH-Gasoline | 100
TPH-Diesel _ 10D
TPH:Motor Oil ' 100
1,1-Dichloroethane 5
| 1,1-Dichlgroethene _ 6
1,2 3-Trichloropropane 0008
| 1,2-Dichiproethane 05
| ¢is-1,2-Dichloroethene 6
Tetrachloroethene - 5
trans-1,2-Dichioroethene 10
Trichlorogthene ' 5
| Vinyl Chiloride - 0.5
1,4-Dichlorobenzene ' 5
Antimony ' _ background
Thalliuim . haclkgrouni
Arsenic | background
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TO: Los Angeles Regional Water Quality Control Board

FROM: UCLA Expert Panel, Gary Krieger '

PROJECT: Former Kast Property in Carson, Galifornia

SUBJECT: Soil depth Intervals used to calculate the Site Specific Cleanup Goals
DATE: January 14, 2014

r——

The Revised Site Specific Cleanup Goals Report (Revised Report) submitted by Shell to the
Regional Board on Oct. 21, 2013 divides the upper 10-foot soil horizon into two intervals; 0-2
feet, and 2-10 feet. Shell used different exposure frequency to constituents of concern in the
soil intervals based on the rationale that residents have more frequent exposures to shalfower
soils (0-2 feet) than to deeper soils (2-10 feet). On January 14, 2014, the Regional Board
requested the UCLA Expert Panel comment on the appropriateness. of this rationale of using
different exposure frequencles for different soil depths within a 10-foot soil hotizon.

The UCLA Expert Panel agrees that this methodology is appropriate to assess human health
exposure. The USEPA {1993) has defined that the top 2 centimeters of soil is where direct
contact for the residential receptor predominantly occurs. In the guidance for soil screening the
USEPA states "the decision to sample solls below 2 centimeters depends on the likelihood of
deeper soils being disturbed and brought to the surface (e.9., from gardening, landscaping or
construction activities)” (USEPA 1996, page 12). In their supplementai guidance, the USEPA
-states that “residential activities (e.g., gardening) or commercialfindustrial {e.g., outdoor
maintenance or landscaping) or construction activities that may disturb soils to a depth ofupto .
two feet, potentially exposing receptors to contaminants in subsurface soil via direct contact
pathways such as ingestion-and dermal absorption” (USEPA 2002, page 2-8). In USEPA's
(2003} Superfund Lead-Contaminated Residential Site Handbook, the agency states that
sampling “does not need to exceed 24 inches to define the vertical extent of contamination for
clean-up purposes” as the remediation is being conducted to eliminate the potential for direct
exposure in the residential setting. The Handbook (USEPA 2003) goes on to recommend for
remediation that “Based on Agency experience, it is strongly recommended that a minimum of
twelve (12) inches of dean soll be used to establish an adequate barrzr from contaminated soil
in-aresidential yard for the protection of human health, ... With the exception of gardening, the
typical activities of children and adults in residential properties do not extend below a 12-inch
depth.” and “Twenty-four (24} inches of clean soil cover is-generally considered to be adequate
for gardening areas ...”



Page {2

We agree that the 0-2 feet interval is appropriate for the typical residential exposure and expect,
given the established nature of the neighborhood, the assumption that the resident Is-exposed 4
times per year to soils at depths greater than 2 feet to be highly conservative. It is our opinion
that only if soll cohcentrations exist below 2 feet that may pose a unacceptable exposure to
vapor intrusion should residential exposure be the driver for Site Specific Cleanup Goals for
subsurface soil {2 to 10 feet) rather than the utility worker. This epinion is consistent with the
Revised Site-Specific Cleanup Goals Report submitted by Shell,

References Cited
USEPA 1993, The Urban Soil Lead Abatement Demonstration Project. Vol |: integrated Report

Review Draft. National Center for Environmental Publications and information. EPA
600/APB3001/A. NTIS PB93-222-651. as cited in USEPA 1996,

USEPA 1996, Soil Screening Guidance: User's Guide, Second Edition, Office of Solid Waste
and Emergency Response, Washington DC Publication 93565.4-23, July 1996.

USEPA 2002, Supplemental Guidance for Developing Soil Screening Levels for Superfund
Sites, Office of Solid Waste and Emergency Response, Washington DC OSWER 9355.4-24,
December 2002, ‘

USEPA 2003, Superfund Lead-Contaminated Residential Sites Handbook. Office of Emergency
and Remedial Response, Washington DC OSWER 9285.7-50, August 2003.
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Los Angeles Regional Water Quality Controt Board

TO:

FRONM:

DATE:

Samuel Unger, P.E., Executive Officer
California Regional Water Quality Control Board — Los Angeles Ragion

Yue Rong, Ph.D., u{(% _ .

Section Chief, Undergrdund Storage Tank Section

Weixing Tong, Ph.D., PG, CHG JAX'T

Unit Chief, Underground Storage Tank, Los Angeles Coastal Unit

December 10, 2013

SUBJECT: COMMENTS ON PROJECT PROPOSAL

We went through the attachment documents presented to us (Revised Site-Specific Cleanup.
Goal Report, by Geasynteo, dated October 21, 2013, APPENDIX A}, particularly to review the
caleulations for benzene and TPH for groundwater protection (not including vapor intrusion or
risk assessment part). The following are our comments as we discussed in the meeting.

1. Soll soreening levels calculated -i'n he document did not contain all components in our

1996 Guidebook method, which contains a modification facter due to sofl type {a
different coefficient for gravel, sand, silt, and clay, respectively). This modification
factor was not used in the calculation,

‘2. Inpage A-28, it stales that the Attenuation Factor method in 1996 Guidebook Step 3is

not cenducted in order to “avold double-counting” the soil type. We disagree with the
approach to skip Step 3. The 1st Step using soil type parameter is to caleulate VOO
partitioning based on soil physical material and contaminant chemical properiies.
Steps 2 and 3 are to obtain “safety factors” for the attenuation factor, but are not
used to count for VOC partitioning. Step 3 Is a factor based on leachability.
Therefore, Step 1 and Step 3 are different in nature, _

3. Based on the 1996 Guidebook method referenced abiove, the soll cleahup levet stiould

be caloulated for benzene as follows:

Creteanusy = MCL % AF{T) fph = {TuglL x 33/10) 1 1.54 kgt = 2.1 uglky

(Please compare with results in page A-31)

4. Inpage A-31, the report used a dilution factor (DAF=6.24) in the caloulation for soil

cleanup-goals. Note that the same DAF has been usad for all gther VOCs in table A-
7. In Appendix A (Section 5.3.3), it used the Scil Attenuation Mods! (SAM) to
quantify the dilution of dissolved constituents of concern (COCs) when soil lsachate
mixes with lateral groundwater flow. This method assumes when leachate vertically
migrates to the water-bearing unit through infiltration, a contaminant will be diluted by
the lateral groundwater flow in the mixing zone. We believe that the use of SAM Is
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Comments on Kast Project ~2- | December 10, 2013

net appropriate in this case because the grovindwater underneath the subject site
has been impacted by the various COCs (i.e., TPHg, benzene, ete. ) ahd o
groundwater contamination plumes with concentrations above their respective MCLs
or NLs already exist. Any contaminants brought ifito the water-bearing unit thraugh
infillration will be considered ds an-addition to the existing plume. Furthermore, the
proposed dilutien contept is against the State Anti-degradation Policy. The discharge
campliance point shauld be atthe groundwater table where the lnfiltrated water
enters the water-bearing unit. - : :

5. Not clear how the TPH cleanup goal is caloulated in terms of groundwater protaction.

: TPH cleanup levels calculated in'the report seemn alt based on human health risk
factors. 1f we use Table 4-1 in the. 1996 Guidebook: the dlesnup levels should be:
TPH{gasaline range C4-C12) = 500 mg/Kg, TPH(diesel range C13-C22) = 1000
mg/Kg, and TPH(mator oil range C23-C32) = 10000 mylkg, respectivaly. By
sontrast; Table A-17 presented in the report propossd soll cleanup-goals for TPH as
-gasoline of 730-mg/Kg, TPH. as diesel of 3000 mgiKg, and TPH-as mstor ofl of 80000

8 Use of the Altenuation Factor methad specified in our 1996 Guidebook cari.also be
considered for determining the TPH cleanup levels. In that case, individual compotinds
representing each carbon range should be used for calsulation. For example, hexane,

_naphthalene, trimathylbenzene, ate, ‘

7. Specific comments on-the document and Appendix A:
~ &) Need to numberall squations in the report for reference.
_ &) The bottom two ‘aquations in page A-31 -argincorrect. The DAF equation should
use 11.3m as input instead-of 21.4m, and Cleleanup)-equation-should have: result in unitof
€} Vertical dispersivity av valug seems teo high. Need justifications for choosing
this value (although It did not really. impact the result in-this case). '



Comments from the Expert Panel on the
Revised Site-Specific Cleanup Goal Report
Submitted: December 18, 2013 '

A, introd-uction

As requestec! by the Los Angeles Regioral Water Qualaty Control Board (Reglonai Board) the _
Expert Panel has reviewed the Revised Site- speciﬁc Cleanup Goal Report (Revised’ 85CG Report)
prepared for: the former Kast: Property in Carson, California by Geosyntec Consultants for Sheli
Off Products. US. This builds upon the Panel's review of the previously submitted Site- spemﬁc
Cteanup Goal Report (SSCG Report) and precedey tha release of the Remedia Action Plan.

- The Pan&l’s overall charge'is to-provide its recommendations forthe Reglon‘a‘i Board to consider
- in determining wheéther cleanup goals and remedial actions proposed by the responsuhte parties
named inthe (:ieanup Order are consistent with apphcabie 1egat authorities.

In genera! Gemsyntec did not make many: changes to the overall approach taken in ﬁm Revased
58GC Report comparad to the original SSCG Report. Text and figures were ‘added to help explain
reasoning and inconsistencies while i improving transparency. Yet we have concerns with the
follawing issues

8. Co.nce:ms and Remm_m-en dations

_Cumuiatwe risk arseﬁ/or hazard taken into accountin the SSCG calculat[ons
- Finalizing the cOC fist _ -
Attenuation factor for sub-slab. vapor concentrations

Chlorinated valatlle grganic compounds (CVOCs) paterstlally from onsite sources
Remediation: options

'Interpretatlon of State Board Rescslu‘aen Ne, 97-49

S

B.1. Cumulatwe risk and/or hazards taken mto account in the SSCG
calculatiuns o

One af the Expert F’anel’s most significant cont;erns, still not addrassed in i the Revised §5¢G:
Report, is with the calctlationof the S5CGs. Each COC has a calculated S5CGthat is based-ona
caticer Fsk of ohe in'a raillion (107 %) ot a hazard index of 1.. “The final 55CG valiies were hat.
adjusted by number.of chemicals included in the $5CG deri vatioh process therefore there is no
impact on the value calculated.” (Response to Expert-3 comment regarding the number of COCs
selected) We atvise the Regional Board to explicitly task Geosyntec to clearly demonstrate how
cumulative risk is-assessed and calculatéd for all of the chemicals of concern {€COCs).

tn respense to OEHHA commanting, “The implication of cumutative: risks and/or hazards that
exceed target fevels needs to be considered.” Geosyntec rephed “Agreed. This is consistent



with the approach described in the $5CG report * [Response to OEHHA-32) However, the Panel
still does not sée how this Is consistent.with the. approach In general Geosyntec states,

. we believe dividing the SSCGs: é}y the number of COCs to cafculate alower
vafue to-address cumulotive risk issues is overly conservative and dssumes that
the chemicals are equally distributed. For most sites there ure g subset of
chemicals that contribute the majority to risk and hozard. Rother than assume a
certain.distribution of risk tnd hazard. mon g chemicals ahead of time, the site
datg will be evglugted in the HHRA to identify the final COCs. In"addition-us
presented in the RAOs section, the forthcoming HHRA [Human Health Risk
Assessment] will address cumulative risk.” (Responses {who!e or in-part] to
Expert-4, £xpert—5 RWQCB 15 and Expartwfs)

This comment pushes thtngs to:the forthcommg fuli Humar Health Rigk Assesgment {HHRA},
which the Panel believes should logically have been.done already. Asstated:in our Interim
Report on the S$€G Report, “the utility of devefoping this document after the execution and
release: of the $5CG is potentially problematic for key decision makers at the Water Board.
Typically, & human risk assessment- should inform ;:Eeanup goa[s rather-than be released after
the cieanup goals arg determmed Y

The only step where we see curnulative risk assessed Is in the sefection ofthe COCs where the
risk-based screening level {RBSL) has-been divided by 10, Geosymec s primary argument for .
not taking cumutative rlsk into accotnt in the SSCG report appearsto be two~foid L} chemicals -
are not necessarily equally distributed and 3 the upcaming HHRA will, dt} i1,

“When rhe fnrthcom g HHRAS conducted cumu!at:ve rfsks and hazara’s will be
cofculated and corrective actions will be based o the SSCGs presented inthis report and
“the cumufatfve HHRA resufts.” (Response to-Expert-3}

While not dlscussed exphcttfy, wé have to wonder nfth@ way - this wil be cond uctec& is s:m:larte '
the HHSRE where the riskindex is calculated using-the S8CGs rathe;‘than the RBSLs and thata
riskindex greaterthan t would require remedial action rather than an exceedance of $50G
("bﬂght fine” methmd) That is how the: foilowmg text could be mterpretad

“The: chemrcal»spec:ﬁc SSCGS wih‘ be used in the HHRA w‘ong with the exposure point
cancentration for egch property and depth-interval being evaluated to estimate .
chemicul-specific risks dnd néncancer hazards. ... Cumulative estimates of cancer risk
andtioncancer hazard will be calculated by summing the chemical-specific estimutes
presented in the HHRA” (Pages 44-45 of the 556 Report)

i SS-(":GS will ba ysed to caleulate a “risk index”. that wilt trigger action rather than-usirig the.
85CGs as "bright ling” remediation cleanup values for determining whether an action is
required, then our concern with cumulative risk/hazard has prabably been addressed, and we




can see how the Site's RAOs for soil’, in particular, can be met/addressed. However, lfthe
SSCGs are actually used as “bright line” cleanup concentrations, we are concerned-that orice
the board approves.of this repaft, thera is ho modiication possible. ‘Geosyntec uses the “they
have: approved it 50 itis good” argument several times in their comment. responses. Therefore,
the Board should be very ciear aboul how these SSCGS are going 1o be used for makéng

. decismns in the RAP.

We would advrse the Water Board to c!earty and explicltly hold: Geosyntec to a work plan that
explicitly addresses. the key issues and lays out methodology; otherwise this will recycle. And
again, we gre cancerned with how key decisions are continuously pushed ferwa rd:anto the
HHRA, when it is unclear that Geosyntec will perform the calculations ina total manner thatis
reflected in the cleanup that the Water Board will find acceptable,”

B.2. Finaiizing.th-e-cm-lis-t-'

Geasyntec mdicates that the §SGCs are final, but they n‘eascnbe the COC list as preixmmary The
Panel agrees with the OEHHA and recomimends that the COC list should he presented as the.
final hst otherwise it will be difﬂcuit ta argue that. lhe SSCG list i is final,

While we dlid prevlously ;:mmi out that HERO: HMRA Note 4 (Expert 15 comment) is mconsisteni:
with the COC approach:in the SSGC report, we will agree with Geosyntec that ”[T]he screenmg
approach iised inthe S5CG repart to select COCsis canhsidered apprapriate for this site ..
{Response to Expert-15). However Geosyntec appears ta indicate that this COClist is nat
consxderecl “Final” by stating, “The Revised’ S5CEG Report-presents the: preliminary [emphasis
added] list of COCs: fﬂl’ evaiuation in‘the RAP, The: forthcommg HHRA will provide the final
{emphisis addedl analysis following the appmached presented inAppendix. A” (Resp@nse to
OEHHA-23). Itis uncléar why:then the COC fist is preliminary if It follpws: the sama- approach.
However, note the COC selection process:isin thie'SSCG report and only: summarized in .
Appendix A’ Appendix A states, “Tables 4.5 and 4.6 of the fiain repoft present the COCs that’
'have been |deht[f:ed foreach media to be carried forwarcl into the: RAP” (page A-2), '

We r@cwm'mren’d that the COClist should be pres‘e‘_nte«zd as the final list,
B.3. Attenuaﬁan factor for 's-ub-s'lab vapor concentrations

The RE\nsed SSCG Report proposes an attenuation factor (AF) of 0: 001 when sub-slah vapor
concentrations are greater than 100 ug/m (@ high concentration for this. site). However, this
AFisvery low. we recommend using a hgmeﬂspeufm attenuation factor rather thin a generic
AE, to ensure that each individual home: is protected.

! “The RAQs for soll are to prevent human exposures to concentrations of COCs in'soil such that total
(l.e., cumulative) lifetime incremental carcinogenic risks are within the NCP risk range of 1x10° to 1x10%
and noncancer-hazard indices are lessthan 1 or concentrations are below brackground, whichever is
higher.” {page 39)




I the analyals presented by Gedsyntec {Appendix B), the argument is made that genaric
attenustion facter of 0L01 for consideration the pathway from sub-slab to indoor air is in fagt
conservative, While this miay be valid.for a large humberof the homes, Figures B-10 and 8-11
suggest that this s NOT the case for a number of individual homes, when paired data for
specific compounds is-evaluated. The empirical data does not support using a “generic”
attenuation factor for determinmg the risk, which is consistent with the notion that conditions
may be differentin eact home, and that for'a given home owner itis important te reduce
- her/his individoal risk, not the genericrisk. In fact, Figure B-10 suggests that the number of
tases where the empirical-attenuation factor i is > 0,011 large, altHough mostly at low sub-siab
concentrations, Nevertheles:a, thereare a significant. number of cases where the empirical
attenuation factoris > 0.0% and subns!ah ccncentratrong are> 100 ug/ma

_ The recommendation is'to not use a generu: attenuation factor, but rather a home-specific
attenuat:on factor tcs ensure: that each indlvldual home Is protected

In addlti(}ﬁ, it wou[d have heen useful for. Geosyntec 0 have provided the spa’flal dsstrxbutlcm of
the CVOCs in the sub-slab vapor as it would have likely followed the CVDC groundwater
distribution and ot the CVOC soil distribution; providing more evidence of a trespassing cvoc
plume This would. prov;de a iink between the rlsk assessment and. subsurface evaluation.

B: 4; Chiormated volatxle organic compounds potentially from- onslte sources

Geosyntec provided in Appendix E the distribution maps of PCE and TCE in both shallcw soil and
in groundwater, These maps make the best case for the conclusion thatthe CVOCs in both
shallow soil:and groundwater are from neighboring source, but the evidence could be

presented more-clearly and transparently. The "avudence” of "[T]he fack of detectlons of PCE
‘and TCE in Site soils'between 10 feet helow. ground surface: and groundwater (5400 samples)”
[Response to comment RSQCB-2] does not “rule aut™ that'CVOCs in shaiiow soil aré sourced

" fram the Sita rather. only-rules out that the Site prmbabiy did not solrce the groundwater plume
under the site.. We advise the. Reglonal Board to focus attentlon on thfs area. :

ES.S Remedfatmn optlons _

.We recommend ot @IEminatEng remediation options at this- pomt in the analysis. Section 9 of
the Revised S8CG includes a preliminary evaluation of remédial altarnatives, also-called a
Screening Feasibility Study, and then based on this preliminary evaluation excludes certain
technologies and remedial alternatives while prioritizing only certain remaining ones for further
evaluation. Geosyntec envisions that later a “detailed evaluation of the: recommended remédial
alternative will be conducted and presented in-the ferthcoming Remediat Action Plan.” The
Expert Panelis coricerned that it may be premature to eliminate many remediation
techinologies and alternatives now and thus. exclide these aptions frnm further evaluattoru in
the forthcommg RAP,

For instance, Geosyntec indicates that bioventing “would not be tech nologically and
econamically feasible to implement and Is therefore eliminated from consideration for inclusion

4



in remadlial alternatives”. This is based on the presumption that ”based on the average rate-of
b;odegradataon {of petroleum hydrocarbons), the systems would have to be in place for severs
decades,” as well as the significant number (15 to 20} of extraction points that would have to
be installed: on each property.

While the p]‘t‘at scaie studies <id reflect low blodegradation rates, this technology should be
kefpt'in consideration, since it may be a-cost- -effective. approach forstgnif;cantly reducing the
tisk fn those areas where there are elevated concentrations of hydrocarbons within the- first 5-
20 feet below ground surface. Naturally, the fecommended approach would:be to first: apply
501 vapor extraction {wh{ch will be considered further in the next phase) to refove the maore
volatite compounds. But as pointed but by Geosyntec, diesel compomnts and other heavy
hydrocarbons will not be remaved: significantly.by solf vapor extraction, The bioventing piot
test results tndicated that relatively low flow rates were:hecessary fo deliver sufficient oxygen
to the subsurface to meet'the bioventing oxygen demand. Geosyntec calculated that “the tirme
framefor b;oventmg system operations ranged from- appramma‘te!y 1to 4 yéars, assuming the
higherinitial biodegradation rate, to several decades. assummg the average bmdegradatlon
rate.” Thus; for sore.focations it may be possible to-removeia significant mass. in a few years,
The extraction wells used for soll vapor extraction {SVE} could be used for subsequent
bioventing as needed.. Keyisto determine the COndlflOﬂS that fesult-in. the h;gber
hlodegradatlon rate at. the site; : : :

Alihough thlS technmlogy wili not be' appilcablef for all hot spats it seems. premature to dismiss
it, without a real econgmic feasibility analysis. It will certainly be techneioglcally feasible if done
correctly, as was dene in some of the pilot seale studies. Bloventing would be additiveto
-Alternative 7, and would be considered o a hot spot by hot: spot basis. The marginal costs are
small {given that SVE would be used first), and there could: be consitlerable savings overthe
project life, as- well as’ faster rigk recfuctlon, if a significant mass of hyd rocarbons is removed.

B.6. Interpret-a_t:on of Resolution No. 9;4%9-

'Geosyntec proposes:a narrow interpretation of State Water Board Resolution No. 92-49. The
Revised SSCG asserts that Resolution No. 92-49 applies only to: groundwater quatity anid
excludes soil and soil vapor, We are concerned that the Board's approval of the Revised S5CE
would be taken as approval of this narrow interpretation of Resolution in'a way that would
affect actions for rélevant non-water media. We recommend that- the Board clarify their scope
of authority and: respond to the a&semon that:

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
sofl) or the best water quality that is reasonable feasible given the considerations listed.”
(Revised S5CG Report, page 78)



C. Relatively I\finmr, Miscellaneous Comments Relevant to Application of
the Techmcal Review F‘rmmples :

-

_ The table of Potentially CQmpIete Exposure Pathways inthe report and in. Appendix A

does not-match {e.g., indoor Air is missing fram the version in Appendix A, as well as just
matchmg raodifiers). This.hasto do bas;ca!ly with conslstency

Table A-3a, second: half appearsto be missing napht-ha_!ene (the volatile PAH).

Table A-ab'appears 1o be missing VEy.0a values for some of the selected COPCs in solil.

'E:b-ncénitra-t_ign uriits_ Shb'ul'd' be'included on the on the soi{:ﬁgures inAppendix £,

The use af Ilght pink/pink to represent the >25% to 50" percentile in the indoor vapor

figures is unfortunate as it tends to “blend” with the purgle: usedto represent the >9th

Percentile and thus upon‘first glance this reviewer had the* 'oirik houses” with miich
higher indoor air concentrations than the legend indicates. This reviewer would:

‘recommend using a-gradual color scherie socolars intensify to the higher

concenirations or: go from the cool colors to the warm.{blue, green, yellow, orange,
red}. We make this recommendation i in the belief that at some pointthese fighres wiil
be présented in a-public forum and we have found that the use-of this calor scheme
strategy allows the reader/viewer to make first glance conclusions that match the map
intérpretation.
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To address thi acmmenfs in tha soﬂ/WaterfAlr Pr’otectmn Emarpr isa (SWAPE) latter dated
Mavember 27, 2013 pertaining to the KAST Streening Feasibility Study in the: Reviged Site-
Spaeific. Qlaanup Gogi Report (Report), itis hecessary to ldentify the proper approachto.a
 Teasibilly study of this complexity. 1f we.use the Superfund Remedial Investigation/ Feasibility
Stuidy (F%IIFS) process as-a.guideling, the {iweéopmeﬁt ahd streening of aiternatives includes:

1,

Develop remedial aclion objectives (RAQS), spec»fymg the cohtaminants and media-of

interest, exposure: pathways and preliminary | remediation geals,

2

mav&iap generat response actions for-each medium of interest {containment; tr@aimar‘zt

- excavation, pumping ste.) tha’i may b takeri a'iiher mdlwduaiiy, o mmbmati@n fo .
satisfy the RAOs:. '

EE

identify volumas or arasss of medis to which generai respwsa actxans mtght be applied.
Identify-and screen the: technologles applicable to éach respohse attior to enmmate
those that cannot: be zmpleman‘ced i&chmcally atihe site. F’urther define each reapanm-:-

action,

tdentify-and avaiuata 2echnoiogy pmsess optic»ns to selact | repr@gﬁmtaﬁva prme@.ss for

-sach Iechrm&agy fype.

Assemble the selectsd uepreaentatwe teahmlogras mm aitamsﬂm representmg @

_ range of treatment anci csanﬁammgnt op’uem as appropriat‘e

Only the most promismg altamatwes ara iﬂciudad m fhe detalled alferrnatme analy$s$

“The abbrwatad v&rsms of tha F{AOs gresentad En the Repert for the; Former Kast Proparﬁy aie

*

Prevent human: axposuras to constituents-of concamn (COC)-concentrations in-soil, goll
vapor, and ihdoor air such that the cumulative lfetime incremental carainogenic risks is
within 1x10°® and 10 and the noncancer hazard Index is less than 1 or congantrations
are below background, whichever is higher, The receptors are onsite residents, and
construction and utility maintenance workers. The point of departure for onsite ressdants
is 1107,

Bhiw s BB cwenr | Baocbn Liuges, rront o orbege

B Wesl 1 B, Bere SOR, Led Eogelaa, D8 U6 §owens watet SDUNTWAR A T B SR AR b S
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Exacutive Officer : ;

«  Prevent firefexplosion tisk Inindoor air and enclosed spaces and eliminate methane in
the subsurface to the extent technologlcally aind economically feasible.

+  Remove.or reat LNAPL o the extant technologically and economically feasible AND
where a significant reduction in current and future risk to groundwater will resutt,

] Rezduca COCs in-grountwater to the extent techr‘zoleginaily and ecanamlcally faasible to
achieve the waler Quaiiiy ﬂbjecttvas In the Basm Plary,

Rather than Utllizing the formalized alternative sgreening process devel rap;ed for Superfund

RIFS, this document just: Identiflas iechnnlagms thai fit infotwo categories, The cétegories and
the technmogias are: '
¥ lntarrup t {hia Human Health Exposure Pathway
o Sub-slab vapor mitigation
o Capping pottions of the site
o institutional Contrals
+  Remove COC Mass and Interrupt the Human Health Exposure F’athway
o Excavatmra
- Soil vapor extraction
-Bigvaniing .
n-sit chemical oxidation
ENAPL/soures removal
- Other removal or remadiation of gmundwater
o E\Aanémred nataral attenuation

[SEEE SN > S I

classsﬁes thea esxposure med;um by: sp%ittmg the soil mtm & shaiEow &urfacéa s@ﬂ and a sha!lew
- subsurface soll. The justification for this step is thal the human SXposure frequenmy varies -
betwsen the surface soil (1o 2 feet cieap) and the subsurface soil (2o 10 feet deep) {Refer to
Appendix A). By imposing the assurhption that the- subsurface soil 18 encounterad only.
infrequently and that any excavated subsurface. ‘oil 45 Aot di%‘%ribuiﬁd onto: tha sa,ar*f’a‘zce1 a Soit
Management Planand & deed restriction are reqLirag for sach properly.  Asaresult, thers: are
nér alternatives without the imposition-of Institutional Controls. |i addifion, the-assurmption is
alsomade that the: Soil Management Plan-would be utitizet! to liriif the risk of the: cor%sirucﬁon
hworker so thereare notechnologies necessary to protec:t the construction: worker axcepl forthe
nstﬁuﬂmmi Controls :

Using the teclmicai ly feasible technologies, seven altsinatives, with some sub«altematlve& were
pre;aar;ad arid presented. (Only Alternatives 1 thraugh 6 focus on the seil medi L. Foran
Initial scresning in & Superfund RIFS, these alternatives would' have. only beeri evaluated with
respect to effactiveness, tmptementamiity and-cost and the cost estimate range would have
been +100 / -50 %. The evaluation criteria included in the Report include: Cleanup Goal
Achleved: Implemenfab;iﬁy Environmental Considerations; Redustion of Toxicity, Mobility arid
Volume; Social Considarations, Other Issues and Cost. The cost estimate range preserted in
the Report is +50 7 -30 %.



Samuel Uﬁg;er' : ~3- December 23, 2013
Executive-Officer

“The alternatives for the soil madium included in the ahaiysss and the ones that are not retained
for the next phase are indicated below,;

1) Removal of all site foatures and excavation of impacted sofl

' Not retained: not technolc:«gzcally and eamﬂamwaiiy feasible and very high social,
-@nviranmental and: sopnomic fosts,

2) Removalof afl site features and excavatm down to 10 feetf.
- Notratalned: not technologically and: #oonamically feasibie and very high social

--envlraﬁmemal and emmmic c:asis

3) &xaavatian to 2 feet bgs in open areas.and beneaﬁh resrdentl:al hardscape as reqmr@d by
88C6.. _ ‘

Retained . _ _
g?gﬁécavaﬂmn to bifeet bys. in open areas and bengath rsszsndemmi hardscape as reguired by
Retained
3B)Excavation te 10 feet bgs in open areas. and: beneath resléffehtlal ﬁardssape a5 reouirsd
by BSCG,
-Not retained: not technoiogisally and eccmomicai!y faa&lbles ard very high social,
eﬁvironmentat and econamic costs, '
4} Exvavation tofz feet bys'in open and iand&caped arsds #s raqulred by $5CG.
Retainod
4R Excavation to 5 feef bgs in open and landscapa«d areas as reguired by BECG,
Reta:ned

: 48}&xnﬁ\fatmn oy 10 st bgs in open and landscaped areas ag required by 35:‘»{‘3("

Not retafnedinot technologfcally arid economically feasible and very hi igh social,
enviranmental and economic cmst*s ‘

). Féemaval of all site features.and: cap site. :
“Not Fetained: not technoiog;caﬂy and ecormmic&liy feasubira and. vary hagh sacrai
environmental-and.egonomic costs, _
6) Cappmg of sxposed soils and Iandsaaped areas.
Retaingd . .
Atthe c@nalu&mn aithis: 'screemng step, the retained alternativés indlude
+  Allernatived: Excavaizcn to 2 or & fest bys in open areas and. beﬂamh regl denual A
. hardscape '
s Affernative 4. Exgavation tcz; 2 or Bfeet bggi in open amd Eands&ap&d areas
- Aitarnatwe &: Cappl rxg of exposad smia and landscaped argas :

Althoug,h thss screanmg included more criteria thiin the three cmiena used for a RIFS
preliminary screening of alternatives (eftectivensss, implementability and cost), the Issues are
whather alternatives have not been refained which shoutd have bisen and whether valid
Justification Is provided, The evaluation of whetheror not-each alternafive nisets the RADs is
the critical issue. Ifthe RAOs dre satisfied for each alternative and the screemng process
rétains a representative allernative from each response action, then the screening process Js
valid. ‘Binse the dacision making process focuses amund the soil medium, the discussion
below only addresses the soll.



Samuel Unger ' 4.  December 23, 2013
E‘xecuﬂve- Officer

The. pramrae that a Soll Management Plan {and thus & deed restriction)is required for each:
residence to disrupt the pathway from the subsurface soil o human receptorg’is not a valid
agsumption and has invalidated the RAQ review process. Once this restriction is removed; the
alternatives nead to be resvaluated with: réspect fo whether they salisfy the RAOs, Ths
response actions that nesd to- be addmssed by a retaingd aitarnative are:

« No HActian,

- Institutional Coritrols (includmg the Soil Managameni Plan and deed rfasirlcfzon}
+ Collsction/Discharge (exsavaticn and dtsposal)
a Gontammem (cap)

Orice the slterriative sgreening process has béen mpeatecf w;th ratain@d aitematwes

representing each of the response actions listed above, the alternatives are fuither develoned

and'the nine National Contingency Plan {NCP) criteria aré evaluated. These ériferia include:

overall protection of human health and the. anvironmerit, compliance with: Applicable or Relevant

angd Appmprsate F':ﬁqwramenta {(ARARS), long term effectwanass and permanence, reductions

in toxidity, mobi ity -and voluivie through treatment, shiort term: affac't ivenesy, lmpiémentgbmry,
cost, stafe acceptanc«e and comminity. acc:eptance

The SWAPE comment letter dated vaember 2?’ 2013 raised a number of issuies ine uciing the
vafidity ¢f the screening analysis and the-lack of retaining alternatives that relocated the -

residents and redeveloped the site for rion-residential options. The most notable commerits are
listed betow. ' :

1. Pg 1 Altemstives are rejected without any detalied explanation

2. Pg 1-2 Reguest "to- conduct & detalied evaluation of remédial a!tamattves and present

 those evaluations in a ‘proper’ Feasibility Study” '

3. Pg2 Expectation that ali feasible alternatives are svaluatedin a manner thatis

“transparel, aubject to public participation and that mnferm&wtﬁ standard practicas

and policles”

4. Pg 2. Does notinclude any-a tamatsves w:ti the relocation of: i‘asidents ang
r@davelopmg the gite for nonsresidential options.

5 Pg3 Detailed FS required before a proposett RAP can bé prepared

6. Pg3 Understated ecohbmic and social impaict fo: residents

7. Pgs  Difficuflies asgacrat&d with some ai&ama’( ives are overstated

Depending upon the outcome of the RAG anatysss after the Soil. Management Planfdemd
restriction constraint is-removed, the- option of relocating ang- redeveloping the site would: need
to be reavaiuated However, as long as the RAO.can he satisfied with another glteimative within
a response action that is easier to implement and fess expensive, then not retaining that option
is. valid.

The SWAPE expectation that the screening process and the detailed evaluatxon of alternatives
betransparent I8 a valid concern but the comments presented in the text and Table 95 appenr
te provide the necessary Information to screen the alternatives. This. step only requirés the
svaluation of effactiveness, implementability and cost. Duritig the detailed atalysis of
alternatives phase, however, the commurity accaptance criteria will need to be addressed for



Samue! Unger -5 o Devember 23, 2013
Exacutive Officer - T

each alternative individually and in comparison to the others. This analysis will be limited fo
only the alternatives that are retained from the screehing step and will probably not include the
option of redavelaping the site.. The preparation and review process of the detailed analysis
needs to be made-prior to the Remedial Action Plan, but can be combined into.one document.

Ih summary, the 88CG report naeds to be revised to fimit the Soil Management Plan/deed
resiriction reguirement tothe nstitutivhal Controls alternative. Once thie alternatives are
reevaltiated with respect to the RAOs and the SSCG rEpott hias been resubmitted for réview,

the detalled analysis of the alternatives should be submitted with the individual and comparative
avaiuation of each of the retained alternatives o the 9 NCP criteria. If this process fs-complated:
per the RI/FS guidarice, then the comments prasented by the SWAPE letter should be
addresaed. ' o
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MEMORANDUM

TO: Teklewold Ayalew, Ph.D., P.G.
Engineering Geologist
Regional Water Quality Control Board
320 West 4" Street, Suite 200
Los Angeles, CA 90013

FROM: James C. Carlisie; D.V.M., M.S¢.,~ ﬁ
Staff Toxicologist P O
Air, Community, and Environmerital Research Branch

DATE: November 21, 2013 ' o

SUBJECT: REVISED SITE-SPECIFIC CLEANUP GOAL REPORT, FORMER KAST
PROPERTY, CARSON, CALIFORNIA o
SWRCB#R4-09-17 - OEHHA#880212-01

Document reviewed

» Revised Site-Specific Cleanup Goal Report, Former Kast Property, Carson,
California, dated October 21, 2010 by Geosyntec Consultants, inc.

Scope of review

» OEHHA's review is limited to risk assessmentissues and does not include
evaluation of explosion hazards or leaching/groundwater protection.

Response to previous comments

»  OEHHA's April 23, 2013 comments on the first draft SSCG report are summarized
below followed by OEHHA's evaluation of Shell's responses to these comments:

1. Please consider whether major renovation projects such as pool installation or
underground utility work are possible and whether residents could be exposed to
deeper soils redistributed to the surface during and after such renovation.

a. SHELL RESPONSE: subsurface soils (e.g. >2-10 fest bgs) are considered for
infrequent contact; the likelihood of a resident contacting soils at deeper depths -
is extremely low given the developed nature of the Site and lypical residential
activities where exposure to soil could oceur {(e.g., recreational activities, lawn
care, landscaping). In addition, it is unlikely that soils from a deeper excavation
(such as during a major renovation or utility repair work) would be placed at the
surface due to the lack of area to place excavated-soils. It is assumed for the
infrequent contact scenario that institutional controls (e.g., a notification trigger
added to the existing excavation permitting process, a soil management plan) to
prevent redistribution 6f deep soils at the surface would be required.

__California Environmental Protection Agency
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OEHHA’s RESPONSE: Typically, residential exposure scenarios include
soil down to 10 feet depth in the standard exposure scenario {i.e. 350
days per year). The rationate is.that soils at this depth may he excavated
and re-distributed to the surface. Shell's response calls for institutional
centrols that would prevent this re-distribution and presumably achieve the
low exposure goals. The appropriateness of institutional controls is a risk
management decision,

A Table showing final SSCGs and whether each is health-based or background-
based would be very helpful. ,
a. OEHHA’s RESPONSE: Shell's Table 8-2 complies with this request
(although it is unclear why “C" or “NC” were not included in the “Basis”
columiny. '

OEHHA questions the appropriateness of comparing background-based S$CGs
to the 95 percent upper confidence limit (UCLgs) for each property. _
a. Shell's RESPONSE: For chemicals that are present at concentrations.
above the BTV, a one-sample proportion test will be used to compare the
Site data with the BTVs. -
b. OEHHA’s RESPONSE: Shell's mettiodology is adeguate.

In-order to fully evaluate background arsenic-and PAHs, reviewers need to see
site-wide arsenic & PAH data.
a. OEHHA's RESPONSE: Sell indicates that hese data will be supplied as
part of the HHRA,

Please consider evaluating the outdoor vapor inhalation pathway for residents or
explain the exclusion of this pathway. - -
a. OEHHA's RESPONSE: Appendix I includes the statement “soil vapor to

autdoor air screening levels were developed for the soil vapor to outdoor
air pathway for residential exposures. However, this does not seem to be
the case. The soil to outdoor air pathway was evaluated for residential
exposures and the community air study and the outdoor air monitoring
address outdoor air.

OEHHA supports assessing exposure and risk over the area fo which individuals.
are likely to be exposed. This is typically the UCLgs for each property, but if there-
are not enough samplesfrom a given parcel to caloulate a UCL, the exposure
and risk calculations should be based on the maximum detected concentration in
a particular medium on that parcel. OEHHA supports the summation of chemical-
specific risks and hazards fo estimate cumulative risks and hazards. The o
implication of cumulative risks and/or hazards that exceed target levels needs to
be considered,

a. OEHHA’s RESPONSE: This approach (described on page 44-45) was
included in the original SSCG report. -

- California Environmental Protection 1 Agency
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88CGs

¢ OEHHA was able to verify selected soil and soil vapor $SCGs by using the
8SCG as the exposure concentration In a forward calculation.

» The assumed exposure of 4 days per year for soils from 2 to 10 feet bgs has
been commented on previously. This assumption results in very high S3SCGs for
some contaminants in soils from 2 o 10 feet bys. e '

Regression anaiysis of indoor VOCs and their possible sources

+ The use of detection limits as the explanatory variables for 1,2-DCA, benzena,
carbon tetrachloride, ethylbenzene, m,p-xylene, and o-xylene may distort the
relationship making it more difficult to discern any actual relationship (Table B.14
and Attachment A). Using benzene as an example:

o In Figure 2 the indoor benzene concentrations corresponding to the non-
“detects in the sub-slab vary over about 3 orders of maghnitude. Since there
Is no corresponding measured variation in sub-slab benzene it is difficult
to telt how much of this variation in indoor benzene could be explainad by
variation in sub-slab benzene. :

o If sub-slab benzene is contributing to indoor benzene, one would expect.
the 13 or o data-points where benzene was detected in sub-slab vapors
to have indoor values that are higher than those associated with non-
detects. No such a difference is apparent in the graphic.

o Unfortunately, there is no separate analysis of the 13 data points. _

'+ The graphics in Attachment B clearly show that as apparent attenuation factor
(AAF) values decline, the correlation between 1A-OA and sub-slab VOGCs
increases. ‘

» The table on'page B-18 shows values for the correlation coefficient, usually
designated as . The graphs in Attachment B show similar values for I*. Please
clarify whether these are r or r* values. (Presumably these are r values since r?
[in most cases] cannot have a negative value,) Also, the graphic depicts, a
negative r with positive beta, whichAeen#unusual at best. 7

« Plots of AAF versus sub-slab VOCE (&gdres B-10 & B-11) are more instructive in
this regard. For chlorinated compounds, the AAF appears to flatten out at.around

- 0.001. For petroleum compounds, the AAF also appears to flatten out at around
0.001, but the trend is less clear. For non-chlorinated solvents, thé AAF does not
appear to have reached a point of flattening out. ‘

o The trend-line in B-11 Is not labeled and it.is unclear what it represents.

Community air :

+ Section 7.1 states that “all statistical tests (ANOVA, t-test, and Mann-Whitney)
show that air concentrations within the Site boundary are not significantly.
different from concentrations from areas to the east (generally downwind} and
west (generally upwind) of the Site.” While not disputing the veracity of that
statement, OEHHA cautions that failure to reject the null hypothesis does not

California Environmental Protection Agency
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mean that the alternative hypothesis is proven, i.e. that the VOC concentrations
in the different air masses are the same.

However, alternative methods of data analysis, e.g. binomial distribution, as
noted in our August 19, 2013 memorandum, raise the possibility that there are
small increases in VOCs other than naphthalene that are below the detection
thresholds of the statistical tests employed in-the study report,

OEHHA concurs with the conclusion that VOCs in the outdoor air at the Carousel -
Tract are within the reported range of VOCs in regional outdoor air, with the
possible exception of naphthalena. '

Editorial comments

-

The factors labeled ECSS-SV-IA and ECSV-OA Section 5.1 of Appendix A would
seem to be attenuation factors based on their units, but they are labeled as
exposure concentrations. _ :

The last paragraph.on ES-8 seems misplaced,

The word "receptor” is not only unnecessary jargon but also, offensive to any
resident of-Carousel Tract who happens to read this document. In most, if not all,
cases, ‘residential receptor’ can be replaced with “resident” without |oss of
meaning. -
Appendix A section 3.1.2.2 presents equations for soil vapor to outdoor air then
goes on to show how soil vapor concentrations are estimated from soil
concentrations, which begs the question: “If soil vapor concentrations are
estimated, why not use standard soll to outdoor air equations?” Based on a
recent conference call, it is OEHHS's understanding that the more direct
calculation will be used -depending on the mediunn being analyzed.

In some cases “VF” {meaning "volatilization factor”) represents the ratio of VOG
concentrations in outdoor air to soil vapor. This is dilution, not volatilization.
Appendix A section 3.1.2.2, VF0ais identified as the ratio of the outdoor air
exposure point concentration (EPCi0a) 10 the soil exposure point concentration
(EPCson) in the text, butin the following equation, it is the inverse.

Also in Table A-2 Soll vapor-to-outdoor air volatilization factor VFgvisa '(ug!m"‘_ er
ug/m® is identified as the ratio of chemical concentration in outdoeor air (ug/m*) to
chemical concentration in soil vapor (ug/m®). In Table A-3b, the units for VFav.0a
are given as “ug/m® per pg/m® without specifying what media are represented by
these units, but it is-clear from the spreadshests that VFgy.os must be the ratio
of chemical concentration in soil vapor to thatin outdoor air.

Similarly, in Table A-6 ECsy.oa (the exposure concentration for outdoor inhalation
of chemicals from soil vapor is given as mg/m® per ma/m®, and VFsv.on (the

volatilization factor is given as ug/m® per ugim®, One might think these are the
same. But they are apparently inverted. Because the media represented by these
units are not specified this inversion is not obvious. :
In Table A-3a (first 3 lines) “-“indicates division; confrary to common usage.

California Environmental Protection Agency |
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In Table A-5, ECsssv.ia 18 defined as an exposure concentration. But the units
are mg/m® per mg/kg. This is not a concentration, but a ratio, specifically the
inverse of the VF, adjusted for exposure parameters. B

In Table A7, ECyysois defined as an exposure concentration. But the units are
mglm3 per mg/ m®. Clearly it is not & concentration: since the units in the
equation.cancel out, it must be some kind of a ratio. | might guess that it was
intended to have an attenuation factor on the right side of the equation, in which
case ECinson could be an attenuation factor, adjusted for exposure parameters.
The concerns reflected in the above comments refer to communication issues
only. Since OEHHA was supplied with spreadsheets, we were able to verify the
-actual calculations. Not all readers will have that ability.

Conclusions and next steps

s OEHHA has verified the residential and occupational SSCGs for soil and soil
vapor, but questions the exposure assumptions for soils from 2 to 10 feet bgs.

* The graphics in Attachment B.and Tables B-10 and B-11, support an upper
bound on aipha around 0.001. However, please identify the. trend-line in B-11
and explain the correlation coefficients in Appendix B;.as noted above.

+ A univariate regression of sub-slab versus indoor minus outdoor benzene
using only detected benzene data would help to dispel controversy
concerning this relationship.

» Notwithstanding the conclusion that VOCs in the outdoor air at the Carousel
‘Tract are generally within the reported range of VOCs in regional outdoor air,
“OEHHA considers the equivalence of upwind, on-site; and downwind VOC
concentrations to be an open question.

¢ Please consider the editorial comments.
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