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EXECUTIVE SUMMARY

Tetra Tech, Inc. (Tetra Tech) has prepared this draft interim remedial action plan (IRAP) on behalf of the
County of San Bernardino (County) for the Chino Airport (Airport) located at 7000 Merrill Avenue in
Chino, California. The purpose of this report is to summarize the environmental conditions at the Site and
use technical data to explain the selection of the preferred remedial actions that will protect public health
and the environment and meet the remedy selection criteria of the United States Environmental Protection
Agency (USEPA) National Contingency Plan (NCP) as presented in the Code of Federal Regulation (CFR),
Title 40, Part 300 et seq. (USEPA, 1990). In addition, the IRAP presents the preliminary remedial design,
as well as regulatory, operational, and other requirements of the selected remedy(ies). This IRAP was
developed as required by California Regional Water Quality Control Board, Santa Ana Region (RWQCB)
Cleanup and Abatement Order No. R8-2017-0011 for San Bernardino County Department of Airports,
Chino Airport, issued in January 2017 (RWQCB, 2017). This IRAP serves the function of a Proposed Plan
as set forth in the NCP.

This remedial action is considered to be interim because the County is moving forward now on an interim
basis to initiate the remedial action as quickly as possible, but in the future could evaluate one or more

additional response actions, as appropriate.

The term “Site” is defined for use within this document as the physical Airport property (Airport Property)
owned by the County for consistency with past documents, as well as standard convention and clarity;
however, this will not limit the scope of the response action, which will apply to the full area of
contamination emanating from the Site, including downgradient areas. Similarly, “onsite” will refer to areas

within the Property boundary and “offsite” will refer to areas outside the Property boundary.

Site Description and History

The Airport lies within the City of Chino, is currently comprised of approximately 1,100+ acres of land,
and is bounded by Merrill Avenue to the north, Grove Avenue to the east, Kimball Avenue on the south,

and Euclid Avenue on the west (Figure ES-1).

The County has owned the Site since 28 September 1949. Prior to 1940, the Site was primarily used for
agriculture purposes. A pilot training school, Cal-Aero Academy, was constructed in 1940 and operated
through 1944. In 1941, the academy was transferred to the federal government, which also acquired
adjacent acreage east and south of the academy. The U.S. government made improvements, including
expansion or new construction of runways, taxiways, and other site features, prior to the transfer to the

County in 1949. The County leased the property to various entities between 1949 and 1961, during which

Page | ES-1
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time the property was used mainly for storage, sales, dismantling, salvage, modification, and/or overhauling

of military and civilian aircraft.

Since 1961, the County has operated the Site as a public airport for commercial, industrial, and aviation
use. Businesses and activities conducted at the Airport have included fixed base operators, two crop dusters,
and five aircraft shops for engine overhaul, napalm production, installation, painting, washing, stripping,
the mixing and loading of fire retardant chemicals used for fighting forest fires, and a maintenance and

operational facility for the United States Forest Service aircraft and aircraft museums.

Prior Investigations and Removal Actions

Between 1989 and 2016, the County completed numerous environmental investigations to investigate 20
areas of concern (AOCs, as shown on Figure ES-2), including drilling and sampling over 280 soil borings,
installing and sampling 75 groundwater monitoring wells, and conducting a multitude of cone penetrometer

testing, pore pressure dissipation testing, depth-specific groundwater sampling, and soil gas sampling.

In 2016, during the course of performing the feasibility study, Tetra Tech conducted four focused
investigations to aid in the evaluation of remedial alternatives and to support activities such as risk
assessment and groundwater modeling. These investigations included groundwater sampling and analysis
for general water chemistry and biological monitored natural attenuation (MNA) parameters, a survey of
the Prado Reservoir lake bottom, an off-site private production well (PPW) survey, and vapor intrusion soil

gas confirmation sampling in select on-site and off-site areas (Tetra Tech, 2017b).
Between 1990 and 2010, the County completed three separate removal actions at the Site:

e In September 1991, 10 inactive underground storage tanks — five with gasoline, two with aviation
gasoline, one with jet fuel, and two unknown — along with surrounding soil, product lines, and a

sump were removed.

e From February through May 1992, 310 drums/containers of hazardous waste were removed and
disposed of offsite, including used motor oil, waste oil, urethane, paint sludge, grease sludge, bulk
solvent, tetrachloroethene, hydrochloric and phosphoric acid, laurel sulfate-based detergent, and

oil sludge and adsorbent.

e InJuly and August 2010, the County completed a time-critical removal action: a total of 51 drums
of a jellied fuel mixture of gasoline and polystyrene, several aluminum canisters, remnants of wood

pallets, and associated affected soils were removed and disposed of offsite.

Page | ES-2
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These removal actions have significantly reduced the risks to human health and ecological receptors.

Chemicals of Concern

Through the risk evaluation process, contaminants detected in soil and soil gas during the investigations
were screened out as chemicals of concern (COCs). Seven volatile organic compounds are considered
COCs for groundwater at the site: trichloroethene (TCE); 1,2,3-trichloropropane (1,2,3-TCP); cis-1,2-
dichloroethene (cis-1,2-DCE); 1,2-dichloroethane (1,2-DCA); 1,1-dichloroethene; carbon tetrachloride;

and 1,4-dioxane. TCE and 1,2,3-TCP have been detected most frequently and at the highest concentrations.

The investigations have identified two groundwater plumes that originate at the Site. These plumes, referred

to as the West Plume and the East Plume, are described as follows:

e The West Plume (TCE, cis-1,2-DCE, 1,2-DCA, and 1,2,3-TCP) extends from the area around
monitoring wells CAMW?25 and CAMW27 to the south-southwest, terminating downgradient of

the Site, about 2.2 miles from the primary source area.

e The East Plume (TCE, 1,2-DCA, and 1,2,3-TCP) extends from the area around monitoring well

CAMWA40 to the south/southwest approximately 0.6 miles and currently terminates onsite.

The combined area of the two plumes (defined as the area that exceeds drinking water criteria [the lower
of the federal and state maximum contaminant levels] for TCE and 1,2,3-TCP) is shown on Figure ES-3.
Cis-1,2-DCE and 1,2-DCA plumes are not shown because they are fully contained within the extent of the
TCE plume, suggesting natural degradation within the western TCE plume. Monitoring trends indicate that
the plumes have been adequately defined in their current state, and that plumes are not expanding crosswise
or at the downgradient leading edge. However, the West Plume is being drawn down deeper by Chino Basin
Desalter Authority (CDA) pumping activities in the vicinity of CDA wells CD1-1, CDI-2, and CD1-3, thus
increasing the vertical thickness of the TCE and 1,2,3-TCP plumes by 100 feet or more. Monitoring results
indicate that vertical migration is continuing. Additionally, the East Plume is currently being drawn toward
CDA pumping wells CDI-4 and CDI-20, and modeling shows that without any action, the East Plume would
eventually be drawn into those wells and potentially to off-site receptors.

Remedial Action Objectives

The following remedial action objectives (RAOs) were identified in the Final Feasibility Study (Tetra Tech,
2017b) for impacted groundwater originating at the Site:
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e Prevent exposure of human receptors to Site COCs in groundwater by ingestion, dermal contact,

and inhalation at concentrations exceeding risk-based preliminary remediation goals (PRGS).

e Protect downgradient, off-site groundwater resources by limiting the migration of Site COCs at

concentrations exceeding levels that protect beneficial uses.

e Protect indoor air quality by monitoring and controlling the migration of Site COCs in groundwater

that may result in soil gas and indoor air concentrations that exceed PRGs.

e To the extent reasonably practicable (including technological and economic factors), over time
restore the beneficial uses of groundwater at and downgradient of the Site impacted by site COCs
to the extent attributable to the Site.

e Protect downgradient, off-site surface water resources (the Prado Basin Management Zone) by
limiting the migration of Site COCs in groundwater at concentrations exceeding levels that protect

beneficial uses.

Identification and Evaluation of Remedial Actions

Alternatives were evaluated through the feasibility study process, starting with the development of general
response actions, potentially applicable technology types, and process options. After evaluation, several
remedial technologies and process options were retained for development of remedial alternatives that
would potentially achieve the RAOs. These alternatives were initially screened based on effectiveness,
implementability, and cost, as specified by the NCP, to create a short list, and those then underwent a
comprehensive evaluation and comparative analysis. Based on both the detailed and comparative analyses,
the remedial action described below has been identified as a response action that meets the RAOs and NCP

remedy selection criteria, and it has been identified as the proposed recommended remedial action.

Recommended Remedial Action

The recommended remedial alternative consists of institutional controls, MNA, and West Plume
containment and East Plume containment by groundwater extraction and ex situ treatment. It was selected
based on the analyses conducted in the Final Feasibility Study (Tetra Tech, 2017b) and according to the
planned future industrial use of the portion of the Site impacted with contamination above PRGs. The layout
of the recommended groundwater pump-and-treat system to contain both the West Plume and the East
Plume is shown on Figure ES-4 and would include two sets of groundwater extraction wells, for a total of
10 proposed wells (in addition to operation of current CDA wells CDI-17 and CDI-18 in the West Plume):
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o West Plume wells: three wells along the western Site boundary, two wells along Kimball Avenue
to the west of the Site, and three wells along Fern Avenue south of the Site for containment of the
West Plume

o East Plume wells: one well at the downgradient edge of the source area and one well at the leading

edge of the East Plume for containment of the East Plume

Extracted groundwater from the 10 wells would be treated by either one on-site treatment system or two
treatment systems — one onsite and one offsite — using carbon adsorption, while groundwater from CDI-18
would be treated either by a separate wellhead system or added to one of the above treatment systems. It is
assumed that extracted groundwater from CDI-17 would be pumped directly to the CDA treatment plant.
The treated water from the treatment system(s) would be pumped to the CDA treatment plant southwest of
the Site, an on-site storm sewer, an on-site sanitary sewer, the off-site Inland Empire Utilities Agency
(IEUA) municipal water recycling treatment plant, the off-site IEUA recycled water (“purple”) line, or it

may be reinjected into injection wells that would be installed in the northeast corner of the Site.

In addition, an extensive groundwater monitoring program would be in place to monitor progress in
reducing contaminant levels and controlling off-site migration of contaminants above PRGs, the
contaminant levels in sensitive areas, and the stability of the outer edges of the West Plume. If monitoring
results indicate that exposure to the groundwater may pose an unacceptable risk, contingency actions would
be taken. The County will evaluate new technologies as they become available to ensure that the remedy

remains effective and represents the best available technology for remediation of the plumes.

Lastly, institutional controls (ICs) would be implemented both onsite and offsite. At the Site, land use
covenants (LUCs) would be applied to portions of the Site impacted by contamination at levels exceeding
applicable PRGs. These LUCs would prevent direct on-site exposure to COCs in groundwater by
prohibiting the use of untreated impacted groundwater from the Site other than as part of the proposed
remedial action. The LUCs would also ensure that indoor air risk from on-site vapor intrusion does not
exceed acceptable levels by preventing any on-site residential land usage and requiring future use to remain
industrial in the areas of the Site that are impacted by contamination until the time that applicable PRGs
have been met. The residential land use restrictions would not apply to portions of the Site that are not
impacted by contamination, nor to areas where COC concentrations are remediated to below the applicable
residential PRGs. In off-site areas, ICs would be employed to minimize the risk of exposure to groundwater
in off-site areas of the plume, such as working with the Chino Basin Watermaster to monitor private wells

within the vicinity of the off-site plume, arranging for notification of well permit applications, aiding private
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parties with well design, providing wellhead treatment for Site COCs, or providing an alternate drinking

water source.

Remedial Action Conceptual Design

The extraction well network would include an estimated 10 new extraction well (EW) clusters (EW-1
through EW-10), plus existing off-site CDA wells CDI-17 and CDI-18, as shown on Figure ES-3. Due to
the depth of the plume, each new extraction well location would consist of up to three individual extraction
wells installed in a grouped configuration to allow focused extraction from specific lithologic zones,
depending on COC concentrations and aquifer characteristics. Based on groundwater modeling conducted
as part of the Final Feasibility Study (Tetra Tech, 2017b), preliminary design extraction rates range from
50 to 150 gallons per minute (gpm) per well cluster, for a total extraction flowrate of 900 gpm. In addition,
180 gpm of groundwater would be extracted from CDA well CDI-18 that may be treated along with the
water from EW wells or through an off-site wellhead treatment system, and groundwater from CDI-17

would be treated by the CDA'’s treatment plant.

Figure ES-3 shows the piping layout that would connect the wells to the groundwater treatment system(s).
An alternative to piping off-site wells to the on-site treatment system would be to connect all off-site wells
to a separate treatment system that would be installed adjacent to the CDA main groundwater treatment

facility or other nearby location, to reduce the piping and the flow to the on-site treatment plant.

The preliminary treatment system design includes two dual 10,000-pound granular activated carbon (GAC)
units. If groundwater from well CDI-18 is combined with groundwater from the EW wells for treatment in
lieu of separate off-site wellhead treatment, additional GAC vessels would be added to accommodate the
additional flow. An optional air stripper (with companion off-gas GAC treatment units) may be added based

on the influent makeup after system start-up.

It is currently planned to discharge the treated groundwater from the treatment plant(s) to one or more of
the following, depending on availability and operational considerations of the receiving facility at the time
of system start-up: 1) the CDA treatment plant influent pipeline that collects groundwater from on-site
CDA wells along the western Airport property line; 2) the on-site storm sewer; 3) the on-site sanitary sewer;
4) the off-site IEUA water treatment plant; 5) the IEUA recycled water (“purple”) line; or 6) nine new
injection wells that would be installed near the northeast corner of the property to a depth of approximately
250 feet below ground surface (bgs) to reinject the water into the subsurface. If reinjection is selected,

computer flow modeling would be conducted prior to well installation to refine the well spacing, depth, and
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injection rates to ensure that the reinjection program does not adversely affect plume containment by the

extraction system.

LUCs would be implemented as deed restrictions and would be maintained as long as groundwater
contaminant concentrations are greater than PRGs. LUCs would not be implemented for the portion of the
Site not impacted by contamination, with the exception of untreated groundwater use restrictions, which
would apply to the entire Site. In addition, ICs may include contingency actions if groundwater monitoring
shows Airport-related COCs above PRGs may pose an unacceptable risk. The most appropriate response

action(s) would be determined at that time, with appropriate agency approval prior to implementation.

The groundwater long-term monitoring (LTM) program would include sampling of up to 75 existing and
nine new monitoring wells throughout the groundwater plume emanating from the Site, including wells to
monitor ongoing MNA processes and point-of-compliance wells to verify that the plume is not expanding.
Approximately 19 wells would be sampled semiannually and an additional 65 wells annually. The
monitoring program would also include periodic monitoring of select PPWs within the area of the off-site
portion of the West Plume to minimize the chance for these wells to become impacted by Site COCs at
levels that exceed PRGs. The groundwater monitoring program would be periodically reviewed to

determine if changes to the sampling frequency, analyses, or well network are warranted.

Permitting, Health and Safety, Monitoring/Reporting, and Public Participation Requirements

The groundwater extraction and treatment system would require permits from several regulatory agencies
prior to system construction/installation and operation, including permits for well installation, water and/or
air discharge, reinjection, and construction activities. In addition, a California Environmental Quality Act
(CEQA) initial review would be required; if it shows that there is no substantial evidence that the project

may have a significant effect on the environment, the County would file a Negative Declaration.

Potential exposure of workers to contamination during extraction well installation, system installation and
operation, and groundwater sampling would be minimized by compliance with federal and state
Occupational Safety and Health Administration requirements. A site-specific health and safety plan would
be developed to establish in detail the protocols necessary for protecting workers, on-site personnel, visitors,
and potential off-site receptors from potential physical and chemical hazards encountered during all Site

activities.

It is assumed that the treatment system would operate for a minimum of 50 years. During this time,
monitoring would include groundwater MNA and LTM sampling, periodic treatment process sampling,

system effluent sampling, and regulatory compliance monitoring and sampling. Groundwater LTM and
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reporting would be conducted on a semi-annual and annual basis as previously discussed, or as required by
the RWQCB. Reporting frequencies for system discharge and compliance sampling would be as required
by the applicable permitting agency. Monitoring of the extraction well network effectiveness would be
performed to confirm plume containment and to evaluate remediation progress. As required by the NCP,
the groundwater remediation system would be evaluated every five years to determine if human health and
the environment are being adequately protected by the remedy. LTM and annual inspection/reporting under
LUCs would continue until cleanup goals are achieved, at which time all LUCs could be removed from the
property. On completion of remediation and system shut down, no further long-term maintenance and/or

monitoring of the system would be required.

Past and ongoing public participation activities include, among other actions, engaging with the RWQCB,
the Watermaster, CDA, and other stakeholders; publishing documents on a centralized website available to
the public; preparing a community involvement plan (CIP) that describes all public participation activities,
issuing fact sheets as appropriate; making this Draft IRAP and all other relevant Site documents available
at the document repository for the Site and online through a public-access website; providing public notice
of a 60-day public comment period for the IRAP; holding a public meeting to discuss the IRAP and answer
questions; accepting written and oral comments during the public comment period; preparing a
Responsiveness Summary to address all comments and questions; adjusting the remedy as appropriate in
response to public comments; and including the summary of responses to comments as an attachment to
the Final IRAP.
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DRAFT INTERIM REMEDIAL ACTION PLAN
CHINO AIRPORT, SAN BERNARDINO COUNTY, CALIFORNIA

1.0 INTRODUCTION

Tetra Tech, Inc. (Tetra Tech) has prepared this draft interim remedial action plan (IRAP) on behalf of the
County of San Bernardino (County) for the Chino Airport (Airport) located at 7000 Merrill Avenue in
Chino, California (Figure 1). The purpose of this report is to summarize the environmental conditions at
the Site and use technical data to explain the selection of the remedial actions that will meet the objectives
of protecting public health and the environment and meet the remedy selection criteria of the United States
Environmental Protection Agency (USEPA) National Contingency Plan (NCP) as presented in the Code of
Federal Regulation (CFR), Title 40, Part 300 et seq. (USEPA, 1990). In addition, the IRAP presents the
preliminary remedial design, as well as regulatory, operational, and other requirements of the selected

remedy(ies). This IRAP serves the function of a Proposed Plan as set forth in the NCP.

This remedial action is considered to be interim because the County is moving forward now on an interim
basis to initiate the remedial action as quickly as possible, but in the future could evaluate one or more

additional response actions, as appropriate.

This IRAP was developed as required by California Regional Water Quality Control Board, Santa Ana
Region (RWQCB) Cleanup and Abatement Order (Order) No. R8-2017-0011 for San Bernardino County
Department of Airports, Chino Airport, issued in January 2017 (RWQCB, 2017). The Order requires Chino
Airport to investigate and appropriately remediate any releases or threatened releases of hazardous
substances to the air, soil, surface water, and groundwater at or from the Airport property (Airport Property).
Figure 1 shows the boundary of the Airport Property and the regional vicinity of the Airport, which is

located within the boundaries of the Chino Basin in San Bernardino County, California.

The term “Site” is defined for use within this document as the physical Airport Property owned by the
County for consistency with past documents, as well as standard convention and clarity; however, this will
not limit the scope of the response action, which will apply to the full area of contamination emanating
from the Site, including downgradient areas. Similarly, “onsite” will refer to areas within the Property
boundary and “offsite” will refer to areas outside the Property boundary.

1.1 SITE DESCRIPTION AND HISTORY

The Airport lies within the City of Chino, is currently comprised of approximately 1,100+ acres of land,
and is bounded by Merrill Avenue to the north, Grove Avenue to the east, Kimball Avenue on the south,
and Euclid Avenue on the west (Figure 2).

1-1
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The County has owned the Site since 28 September 1949 when the U.S. government quitclaimed it to the
County. Prior to 1940, the Site was primarily used for agriculture purposes. A pilot training school, Cal-
Aero Academy, was constructed in 1940 and operated through 1944. In 1941, the academy was transferred
to the federal government, which also acquired adjacent acreage east and south of the academy. The U.S.
government made improvements, including expansion or new construction of runways, taxiways, and other
site features, prior to the transfer to the County in 1949. The County leased the property to various entities
between 1949 and 1961, during which time the property was used mainly for storage, sales, dismantling,

salvage, modification, and/or overhauling of military and civilian aircraft.

Since 1961, the County has operated the Site as a public airport for commercial, industrial, and aviation
use. Businesses and activities conducted at the Airport have included fixed base operators, two crop dusters,
and five aircraft shops for engine overhaul, napalm production, installation, painting, washing, stripping,
the mixing and loading of fire retardant chemicals used for fighting forest fires, and a maintenance and

operational facility for the United States Forest Service aircraft and aircraft museums.

As described below, two plumes exist under a portion of the Site; however, other parts of the Site are not

affected by the releases of hazardous substances.

1.2 PRIOR INVESTIGATIONS AND REMOVAL ACTIONS

Between 1989 and 2016, the County completed numerous environmental investigations to investigate 20
areas of concern (AOCs) as shown on Figure 3, including drilling and sampling over 280 soil borings,
installing and sampling 75 groundwater monitoring wells, and conducting a multitude of cone penetrometer

testing, pore pressure dissipation testing, depth-specific groundwater sampling, and soil gas sampling.
Between 1990 and 2010, the County completed three separate removal actions at the Site:

e In September 1991, 10 inactive underground storage tanks — five with gasoline, two with aviation
gasoline, one with jet fuel, and two unknown — were removed. Surrounding soil was also excavated
around at least eight of the tanks. In addition, several associated product lines and a sump were also
removed (Kennedy/Jenks, 1991).

e From February through May 1992, a total of 310 drums/containers of hazardous waste collected
from various locations at the Site were removed and disposed of offsite. The contents of the
drums/containers included used motor oil, waste oil, urethane, paint sludge, grease sludge, bulk

solvent (a blend of Stoddard solvent, 1,1,1-trichloroethane, oil, and water), tetrachloroethene
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(PCE), hydrochloric and phosphoric acid, laurel sulfate-based detergent, and oil sludge and
adsorbent (Kennedy/Jenks, 1992).

e In July and August 2010, the County completed a time-critical removal action following the
discovery of three buried drums during trenching activities for a storm water pipeline south of
Building A290. A total of 51 drums of a jellied fuel mixture of gasoline and polystyrene, several
aluminum canisters, remains of wood pallets, and associated affected soils were removed and
disposed of offsite (Tetra Tech, 2010).

These removal actions have significantly reduced the risks to human health and ecological receptors.

1.3 2016 FEASIBILITY STUDY RELATED INVESTIGATIONS

During the course of performing the feasibility study, Tetra Tech conducted four focused investigations to
aid in the evaluation of remedial alternatives and to support feasibility study activities such as risk
assessment and groundwater modeling. These investigations are detailed in the Final Feasibility Study
(Tetra Tech, 2017b) and included the following:

e Groundwater sampling and analysis for general water chemistry and biological monitored natural

attenuation (MNA) parameters in select on-site and off-site wells;

e Survey of Prado Reservoir lake bottom to aid in the evaluation of potential communication between
the impacted groundwater zone and the reservoir, which is the closest surface water body

downgradient of the leading edge of the plume;

e An off-site private production well (PPW) survey to verify the location and status of the PPWs
within the vicinity of the volatile organic compound (VOC) plume originating from the Airport
(Figure 4); and

e Shallow soil gas confirmation sampling in two on-site areas to support updated vapor intrusion (V1)
risk calculations, and VI soil gas and corresponding groundwater sampling near a residence
downgradient of the Site within the off-site plume area to ensure that VI risk levels were below

residential criteria within this area.
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2.0 CONCEPTUAL SITE MODEL

The following section briefly describes the conceptual site model, including the physical setting, geology,
and hydrogeology in the vicinity of the Site, based upon results from previous investigations and sampling
activities conducted at the Site and downgradient areas. A brief discussion of the nature and extent of

contamination and results of the groundwater modeling.is also included.

21 PHYSICAL SETTING

Land use surrounding the Airport is predominantly agricultural and industrial, with the Prado Basin
Management Zone (PBMZ), which includes Prado Regional Park, the Prado Reservoir, and the Prado Flood
Control Basin farther to the south. Land uses immediately bordering the Site are agricultural on the north,
dairy/agricultural on the east, mixed commercial/agricultural and residential on the south, and mixed

industrial/agricultural on the west (Figure 5).

2.2 GEOLOGY

The Site is located within the Chino Basin, and the closest fault to the Airport is the Central Avenue Fault,
approximately two miles to the southwest. Regionally, the Chino Basin stratigraphy generally consists of a
basement bedrock complex composed of granodiorite and associated plutonic rocks, overlain by
sedimentary rocks and shallower alluvium. In general, neither the basement complex nor the sedimentary

rock sequence transmits water; therefore, the sedimentary rocks are considered the base of the aquifer.

Geologic cross sections were generated for the shallow alluvium (0-300 feet below ground surface [bgs])
based on lithologic and geophysical data from previous investigations at and near the Site that showed
alternating beds of relatively permeable (sand and gravel) and relatively impermeable (clay and silt)
alluvium underlain by sedimentary bedrock (Montgomery Watson, 1999). Figure 6 identifies the cross-
section locations, and Figures 7, 8, and 9 show the generalized cross-sections B-B’ and C-C’; D-D’; and F-
F’ and G-G’, respectively. Sediments observed during drilling consisted primarily of silts, sandy silts, and
clays at shallow depths with intermittent higher-permeability lenses consisting of sand, gravel, and cobbles
with varying amounts of fines. None of the Site-related borings encountered bedrock; however,
discontinuous cemented layers have been encountered. Individual lithostratigraphic layers do not appear to
be continuous across the plume in the vicinity of the Site. Toward Prado Reservoir, the geologic units

appear to pinch out, becoming thinner and shallower from the Airport toward the Prado Reservoir.

2.3 HYDROGEOLOGY

Groundwater generally moves from northeast to southwest within the unconsolidated alluvium and

becomes progressively shallower toward the Prado Dam (French, 1972). Groundwater in Site-related wells
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is generally observed at progressively shallower depths from the northern boundary of the Airport to the
farthest extent of the existing well network approximately 2.5 miles to the south, with groundwater
elevations ranging from approximately 2 feet bgs (about one mile south of the Airport) to 87 feet bgs (at
the northern boundary of the Airport) (Tetra Tech, 2017a). Corresponding groundwater elevations ranged
from about 576 feet above mean sea level (amsl) along the northern Site boundary to 521 feet amsl west of
Prado Reservoir, as shown on Figure 10. The geologic units appear to pinch out, becoming thinner and

shallower toward Prado Reservoir.

Groundwater elevations at the Airport fluctuate seasonally and appear to coincide with seasonal rainfall
and changes in local groundwater pumping. Groundwater levels increased an average of approximately 18
feet between 2003 and 2011, and decreased an average of approximately six feet between 2011 and 2015
(Tetra Tech, 2017a).

Shallow groundwater gradients average about 0.003-0.006 foot per foot (ft/ft), and vertical gradients appear
fairly neutral for most intermediate-shallow well pairs and downward for deep-intermediate pairs.
Downward gradients are predominantly the result of groundwater pumping from nearby Chino Basin
Desalter Authority (CDA) wells, which are screened at various depths between approximately 230 and 525
feet bgs (Tetra Tech, 2017a).

On-site groundwater and the majority of the off-site groundwater plume are within the Chino North
Groundwater Management Zone, as designated in the Water Quality Control Plan for the Santa Ana River
Basin. There is no natural surface water exposed on the Site; however, several surface drainage creeks are
located south of the Site and flow into the Prado Flood Control Basin, part of the larger PBMZ. The PBMZ
is essentially a flood plain created behind the Prado Dam. The PBMZ also encompasses Prado Regional
Park, the Prado Reservoir, the Prado Flood Control Basin (a created wetlands), and the Orange County
Water District’s wetlands ponds. The PBMZ is generally defined by the 566-foot amsl surface elevation
contour (RWQCB, 2008/2014/2016); this boundary separating the PBMZ (to the south) from the Chino

North Groundwater Management Zone (to the north) can be seen on Figure 5.

2.4 NATURE AND EXTENT OF CONTAMINATION

This section provides an overview of the nature and extent of contamination detected by media based on

data from previous investigations conducted in direct relation to the Airport.

2-2

@ TETRA TECH



DRAFT INTERIM REMEDIAL ACTION PLAN
CHINO AIRPORT, SAN BERNARDINO COUNTY, CALIFORNIA

24.1 Soil

During the 2014 soil remedial investigation (RI), four VOCs (trichloroethene [TCE], 1,2,3-trichloropropane
[1,2,3-TCP], total dichloroethene [DCE], and 1,2-dichloroethane [1,2-DCA]); three semi-volatile organic
compounds (dimethyl phthalate, 2-methylnaphthalene, and naphthalene); and three metals (cadmium,
copper, and lead) that were not considered laboratory contaminants or background constituents were
detected above screening-level criteria in one or more localized areas of the Airport. Based on further
evaluations of the data, the four VOCs and lead were retained as chemicals of potential concern (COPCs)

for risk screening evaluation (Tetra Tech, 2017b).

2.4.2 Soil Gas

VOCs were detected in one or more soil gas samples collected during previous investigations in 2004/2005,
the 2014 RI, and January 2016 sampling. The 2004/2005 sampling was mainly from deeper depths (20 to
40 feet bgs), while the 2014 and 2016 soil gas sampling was mainly from shallower depths to obtain current
data more representative of vapor intrusion risk. Even though none of the 21 compounds detected during

the 2014 Soil RI exceeded their screening levels, all were retained as COPCs for risk screening.

2.4.3 Groundwater

The investigations have identified two groundwater plumes that originate at the Site. These plumes, referred

to as the West Plume and the East Plume, are described as follows:

o The West Plume (TCE, cis-1,2-DCE, 1,2-DCA, and 1,2,3-TCP) extends from AOC G to the south-

southwest, terminating downgradient of the Site, about 2.2 miles from the primary source area; and

e The East Plume (TCE, 1,2-DCA, and 1,2,3-TCP) extends from the area around AOCs EE and GG

south/southwest approximately 0.6 miles and currently terminates onsite.

Figures 11 through 14 show the spatial and/or vertical distribution of TCE and 1,2,3-TCP in groundwater
from the Second Quarter (April/May) 2017 groundwater sampling event; the cis-1,2-DCE and 1,2-DCA
plumes are not shown because they are fully contained within the extent of the TCE plume, suggesting
natural degradation within the western TCE plume. Monitoring trends indicate that the plumes have been
adequately defined in their current state, and that the plumes are not expanding crosswise or at the
downgradient leading edge. However, the West Plume is being drawn down deeper by CDA pumping
activities in the vicinity of CDA wells CD1-1, CDI-2, and CD1-3, thus increasing the vertical thickness of
the TCE and 1,2,3-TCP plumes by 100 feet or more. Monitoring results indicate that vertical migration is
continuing. Additionally, the East Plume is currently being drawn toward CDA pumping wells CDI-4 and
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CDI-20, and modeling shows that without any action, the East Plume would eventually be drawn into those

wells and potentially to off-site receptors.

The West Plume extends into the PBMZ, although much of this area is industrial-zoned with large
warehouse buildings (Figure 5). The downgradient leading edge of the groundwater plume in the shallow,
intermediate, and deep zone is shown on Figure 15 with respect to the Prado Reservoir, the nearest body of

surface water.

2.5 GROUNDWATER FLOW AND CAPTURE MODELING
As part of the feasibility study, a MODFLOW-2000 groundwater flow model (Harbaugh et al., 2000) was

used to assess the viability of using groundwater extraction (pump-and-treat) as a means of hydraulic
containment to control plume migration for one or both of the impacted plumes. A portion of an existing
regional groundwater model developed for the Chino Basin Watermaster (CBWM) (WEI, 2014) was
extracted, and then the grid and layers were refined to more closely represent the geologic conditions and
lithology observed at the Site. Recent groundwater elevation data, pumping rates from nearby wells, stream
flow, and similar data were used to recalibrate the model to current conditions in the immediate vicinity of
the Site. Details of model construction and calibration are provided in the Final Feasibility Study (Tetra
Tech, 2017b). Because the model was calibrated in steady state mode without the benefit of site-specific
pumping test data, the modeling results below are approximations intended for conceptual remedy design;

results from a planned aquifer pumping test would be used to refine the rates and well spacing below:

The on-site West Plume required three wells with a combined pumping rate of about 350 gallons

per minute (gpm) to obtain capture.

e The on-site East Plume required two more wells with a combined pumping rate of about 150 gpm

to achieve capture.

e The off-site West Plume north of Kimball Avenue required two more wells with a combined rate

of 200 gpm to obtain capture.

e The off-site West Plume south of Kimball Avenue required three more wells with a combined rate

of 200 gpm to obtain capture.

Thus, model results indicated that approximately 900 gpm of groundwater extraction distributed among 10
extraction wells (plus 180 gpm of groundwater extraction from CDA well CDI-18) would be a reasonable
estimate of the magnitude of pumping required to achieve capture of the existing Site plumes. In addition
to the hydraulic containment capture modeling, the model was also used to verify potential reinjection rates

and injection well locations for treated groundwater, if needed.
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3.0 SUMMARY OF SITE RISKS AND REMEDIALACTION
OBJECTIVES

This section summarizes the risk evaluation results, the resulting chemicals of concern (COCs), the

remedial action objectives (RAOs), and the cleanup goals developed for the Site and presented in detail in

the Final Feasibility Study (Tetra Tech, 2017Db).

3.1 SUMMARY OF RISK ASSESSMENT

This section summarizes the results of the risk evaluation that was conducted for on-site soil, groundwater,
and soil gas, and for off-site groundwater. A more detailed discussion of procedures and results is provided
in the Final Feasibility Study (Tetra Tech, 2017b).

3.1.1 Soil Risk Evaluation

The four VOC COPCs and one metal COPC for soil identified in Section 2.4.1 — 1,2-DCA; 1-1 DCE; TCE;
1,2,3-TCP; and lead — were compared to applicable regulatory risk screening criteria® to evaluate the
potential risk to human health and potential drinking water resources. The results of the risk screening
evaluation indicated that it is highly unlikely that the identified COPCs are present in soil at the Site at

levels that would pose a potential threat to human health or groundwater (Tetra Tech, 2017b).

3.1.2  Soil Gas (Vapor Intrusion) Risk Evaluation

A VI evaluation was conducted to examine the potential for detected VOCs to intrude into on-site or off-
site buildings and potentially pose human health risks for building occupants. The evaluation of indoor VI
was conducted using the Johnson and Ettinger indoor air model (USEPA, 2004), and the potential human
health risks from associated exposure to indoor vapors were also calculated. Target risk levels were based
on USEPA and California EPA (Cal/EPA) guidance: carcinogenic soil gas risk-based screening levels
(RBSLs) were developed based on a target risk of 1 x 106 for residents and 1 x 10-° for commercial workers,
and non-carcinogenic health effects were based on a target hazard index (HI) of 1 for all receptors. The
detailed V1 risk evaluation was included as Appendix A of the Final Feasibility Study (Tetra Tech, 2017b),
and results indicated that VI from on-site and off-site groundwater would not be expected to result in

adverse health effects.

1 Risk screening criteria included: industrial/commercial USEPA soil regional screening levels (RSLs) (USEPA, 2016); San
Francisco Bay RWQCB (SFBRWQCB) Tier 1 MCL-based environmental screening levels (ESLs) (SFBRWQCB, 2013); Cal/EPA
Department of Toxic Substances Control (DTSC) commercial/industrial screening levels (DTSC-SLs) (DTSC, 2016); and DTSC
commercial/industrial Preliminary Remediation Goal — 90th percentile for lead (PRG90) (DTSC, 2011).
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3.1.3 Groundwater Risk Evaluation

The seven compounds identified in Section 2.4.3 — TCE; 1,2,3-TCP; cis-1,2-DCE; 1,2-DCA; 1,1-DCE;
carbon tetrachloride; and 1,4-dioxane — were compared to applicable regulatory risk screening criteria? to
evaluate the potential risk to human health and potential drinking water resources. Human health V1 risk
from volatilization of groundwater COPCs was also evaluated. Results of the risk evaluation for
groundwater COPCs are discussed in detail in the Final Feasibility Study (Tetra Tech, 2017b) and are

summarized below.

Drinking Water Risk Screening

The highest detected concentration of each COPC during the 2016 Winter and Spring sampling events

(Tetra Tech, 2016) was compared to the aforementioned regulatory criteria, with the following results.

e Of the seven groundwater COPCs, 1,4-dioxane and 1,2,3-TCP did not have an associated federal
or state maximum contaminant level (MCL) value, so the SWRCB Division of Drinking Water’s
advisory Drinking Water Notification Level (DWNL) was used for risk screening purposes. Both

compounds exceeded the DWNL3.
e 1,1-DCE did not exceed any risk screening criteria.

e Three compounds — cis-1,2-DCE; 1,2-DCA,; and carbon tetrachloride — exceeded the California
MCLs and SFBRWQCB ESLs, but met the USEPA MCL standards.

e Just one compound, TCE, exceeded both the California and the USEPA MCLs.

It should be noted that this evaluation is applicable for a hypothetical on-site residential receptor or off-site
residential receptor who is using untreated groundwater for domestic purposes; it does not represent actual
Site risk because there are currently no residents and no plans for future residential development in any area
of the Site impacted with contamination. There is also no risk to current or future commercial/industrial

workers at the Site because the Airport receives potable domestic water from the City of Chino. In addition,

2 Risk screening criteria included USEPA MCLs (USEPA, 2009), California MCLs (SWRCB, 2014), California DWNLSs (for
compounds with no associated MCL) (SWRCB, 2015), and SFBRWQCB Tier 1 ESLs (for groundwater that is a current or potential
source of drinking water; also protective of aquatic habitats in receiving freshwater, marine, or estuary surface waters)
(SFBRWQCB, 2013).

3 The SWRCB has recently adopted a California MCL for 1,2,3-TCP of 0.005 pg/l (SWRCB, 2017), which is equal to the DWNL of
0.005 pg/l used for the screening in the Final Feasibility Study for the development of remedial goals, the screening of alternatives,
and the detailed analysis of alternatives. This change does not affect the results of the 2016 screening since the screening value is the
same, and 1,2,3-TCP would be identified as a COC.
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protections would be in place to prohibit future on-site use of untreated impacted groundwater from the Site

and to protect potential off-site users of groundwater, as further discussed in Sections 4.2 and 5.2.

Groundwater Volatilization Risk Evaluation

A VI risk evaluation was conducted for soil gas affected by groundwater for three scenarios: an on-site
industrial/commercial worker, an off-site industrial/commercial worker, and an off-site resident. The on-
site resident was not evaluated because residential land usage would be prohibited in all areas of the Site

impacted with contamination.

No groundwater COPCs exceeded the groundwater RBSLs protective of VI for the industrial/commercial
scenario; therefore, VI from Airport COPCs in groundwater would not be expected to result in adverse
health effects for either on-site or off-site industrial/commercial workers. There are currently no residents
onsite, and future residential use would be prohibited by land use controls in impacted areas; therefore, the

potential for V1 risk would apply only to the off-site residential scenario.

Except for the one off-site residence located in the industrial-zoned area within the downgradient off-site
groundwater plume (that was evaluated in Section 3.1.2), all off-site residentially zoned properties are
located more than 1,200 feet laterally (cross-gradient) from the off-site groundwater plume boundary.
Therefore, VI from Airport COPCs in groundwater would not be expected to result in adverse health effects
for off-site residents outside of the groundwater plume area. In these areas, the potential does exist for off-
site residential exposure to VI levels that may pose a health risk if the off-site plume migrates cross-
directionally to the area of residentially zoned properties (see Figure 5), and if the concentration of TCE or
1,2,3-TCP in that portion of the West Plume exceeds the site-specific RBSLs of 390 micrograms per liter
(Hg/L) or 0.241 pg/L, respectively. Such an exceedance would be seen as an initial screening level that
would trigger further evaluation. The VI evaluation in Appendix A of the Final Feasibility Study (Tetra
Tech, 2017b) showed that even when the groundwater RBSL is exceeded, the actual soil gas concentrations
present near the ground surface and resultant VI risk may be lower than the target levels.

3.2 CHEMICALS OF CONCERN

Through the risk evaluation process, contaminants detected in soil and soil gas during the investigations
were screened out as COCs, and groundwater is the only medium of concern that requires some form of
remedial action. Seven VOCs in groundwater are considered COCs for groundwater at the Site: TCE; 1,2,3-
TCP; cis-1,2-DCE; 1,2-DCA; 1,1-DCE; carbon tetrachloride; and 1,4-dioxane.
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3.3 REMEDIAL ACTION OBJECTIVES

The following RAOs were identified and described in detail in the Final Feasibility Study (Tetra Tech,
2017b) for impacted groundwater originating at the Site:

e Prevent exposure of human receptors to Site COCs in groundwater by ingestion, dermal contact,

and inhalation at concentrations exceeding risk-based preliminary remediation goals (PRGS).

e Protect downgradient, off-site groundwater resources by limiting the migration of Site COCs at

concentrations exceeding levels that protect beneficial uses.

e Protect indoor air quality by monitoring and controlling the migration of Site COCs in groundwater

that may result in soil gas and indoor air concentrations that exceed PRGs.

e To the extent reasonably practicable (including technological and economic factors), over time
restore the beneficial uses of groundwater at and downgradient of the Site impacted by site COCs
to the extent attributable to the Site.

e Protect downgradient, off-site surface water resources (the PBMZ) by limiting the migration of Site

COCs in groundwater at concentrations exceeding levels that protect beneficial uses.

These RAOs protect both human receptors and the environment. The RAOs for protecting human receptors
express both a contaminant level and an exposure route, rather than contaminant levels alone, because
protectiveness may be achieved by reducing exposure (such as limiting access or providing an alternate
water supply) as well as by reducing contaminant levels. The RAOs for protecting environmental receptors
seek to preserve or restore a resource (groundwater) and express the medium of interest and target cleanup
goals. These RAOs and principles were used in the development of the cleanup goals discussed in the

following section.

3.4 CLEANUP GOALS

PRGs were established by considering the RAOs (above), “applicable or relevant and appropriate
requirements” (ARARs), and risk-based information. An evaluation of risk-based criteria protective of
human health was presented in Section 3.1; the sections below present an evaluation of ARARs and the
PRGs established for the groundwater plume. Cleanup goals specific to active remediation operations are

also presented.
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341 ARARs

Of the ARARs identified and discussed in the Feasibility Study (Tetra Tech, 2017b), several SWRCB

requirements are the main drivers for establishing PRGs for groundwater at the Site:

e Porter-Cologne Water Quality Control Act, California Water Code (CWC) & 13000: Overarching
statute that defines the legislative intent to attain the highest water quality reasonable, considering

all of the demands that are being made on those waters and the total values involved;

e Porter-Cologne Water Quality Control Act, Water Quality Control Plan for the Santa Ana River
Basin (Basin Plan), CWC § 13240 et seq.: Establishes beneficial uses of surface water and

groundwater within the region;

e Porter-Cologne Water Quality Control Act, Policies and Procedures for Investigation and Cleanup
and Abatement of Discharges under Water Code Section 13304, SWRCB Resolution 92-49:
Requires that dischargers “clean up and abate the effects of discharges 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”;

e Porter-Cologne Water Quality Control Act, Sources of Drinking Water Policy, SWRCB Resolution
88-63: Designates all surface water and groundwater in the state as suitable or potentially suitable

for municipal or domestic use; and

o SWRCB Resolution 68-16: States that “any activity which produces or may produce a waste or
increased volume or concentration of waste and which discharges or proposes to discharge to
existing high quality waters will be required to meet waste discharge requirements which will result
in the best practicable treatment or control of the discharge necessary to assure that (a) a pollution
or nuisance will not occur and (b) the highest water quality consistent with maximum benefit to the

people of the State will be maintained.”

Both the Basin Plan (RWQCB, 2008/2014/2016) and SWRCB Resolution 88-63 (RWQCB, 1988)
designate beneficial uses for groundwater in the vicinity of the Site. Based on these documents, groundwater

is assumed to be potentially suitable for municipal or domestic use for establishing PRGs.

SWRCB Resolution No. 92-49 (SWRCB, 1996) requires actions be taken to abate a release of contaminants
to either background water quality, or the best water quality which is reasonable if background levels of
water quality cannot be restored. SWRCB Resolution No. 68-16 (SWRCB, 1968; anti-degradation policy)
establishes the requirement that discharges to waters of the state shall be regulated to achieve the “highest
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water quality consistent with maximum benefit to the people of the State.” These two resolutions state that
the goal of cleanup is to reduce COC concentrations in groundwater to background levels, if feasible, or
achieve the highest water quality that is reasonable and which meets the water quality standards. If
background is not achievable, concentration limits must meet the following criteria: 1) They cannot pose a
hazard to health or the environment; 2) They are the lowest concentrations which are technologically and
economically achievable; 3) They comply with applicable statutes and regulations; and 4) They cannot
cause excessive exposure to sensitive receptors (23 California Code of Regulations [CCR], Division 3,
Chapter 15, §2550.4 Concentration Limits).

Due to the size and depth of the plume, the heterogeneity of aquifer soils, and local third-party pumping
influences on plume movement and COC migration, cleanup to “maximum benefit” levels may not be
technologically or economically achievable using active remediation processes alone; however, employing
a combination of active remediation and MNA over time would be expected to meet ARARs. Therefore,
for alternatives that involve active remediation, target cleanup goals for active remediation were developed
in addition to the PRGs. These values do not replace or supercede the PRGs; rather, the target cleanup
goals for active remediation simply represent the area of the respective plume(s) that would be targeted by
alternatives that involve active remediation. PRGs for the groundwater plume are presented in the following

section.

342 PRGs

PRGs are the COC concentrations that will: 1) meet the RAOs as listed in Section 3.3; 2) attain ARARs as
discussed in Section 4.1 of the Final Feasibility Study (Tetra Tech, 2017b), including the SWRCB
resolutions above; and 3) mitigate unacceptable risks to human health and the environment associated with
groundwater impacted by Site operations, as described in Section 3.1. PRGs must protect current and
anticipated future receptors identified at the Site, should be reasonably achievable by current remediation

techniques, and should be practical to implement.

Development of Site PRGs considered the SWRCB resolutions above, technological and economical
impracticability issues, and the reasonableness of achieving the water quality objectives for groundwater in
the vicinity of the Site, given the issues cited above. Therefore, PRGs were developed by evaluating ARARs
and the risk-based screening levels (i.e., the California MCLs, DWNLs, and response levels; USEPA
MCLs; SFBRWQCB ESLs; and VI-based groundwater RBSLS), as summarized in Section 3.1.3. Results

of this evaluation were discussed in detail in the Final Feasibility Study and are summarized below:
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o All calculated risk-based cleanup goals were much higher than the ARAR-based drinking water
criteria.

e Drinking water criteria (MCLs or DWNLSs) for all Site-related COCs are protective of drinking
water, domestic uses, and other designated beneficial uses of groundwater within the Chino North
Groundwater Management Zone; therefore, drinking water criteria will apply to all Site COCs in
groundwater both onsite and offsite.

e Drinking water criteria (MCLs or DWNLSs) for all Site-related COCs, except for 1,1-DCE, are also
protective of surface water (such as within the PBMZ) beneficial uses that include drinking water
and aquatic habitat (including bioaccumulation in aquatic organisms and subsequent consumptions
by humans). Therefore, drinking water criteria will apply to all Site COCs in groundwater at any
discharge point to surface water within the PBMZ, except for 1,1-DCE, for which the lower
SFBRWQCRB Tier 1 ESL (protective of chronic aquatic habitat) will apply.

PRGs established for the on-site and off-site portions of the groundwater plume, as well as for any part of
the plume at a surface water discharge point within the PBMZ boundary (currently none), are summarized
in Table 3-1. As shown in the Final Feasibility Study (Tetra Tech, 2017b), the groundwater PRGs are also
protective of on-site and off-site commercial and residential VI risk, as the lowest (most conservative)
residential screening risk level for 1,2,3-TCP was 0.207 pg/L vs the PRG of 0.005 pg/L. Therefore, separate
PRGs for the VI pathway are not required since the groundwater PRGs listed in Table 3-1 are protective of

both current and anticipated future VI receptors.

3.4.3 Target Cleanup Goals for Active Remediation

Although PRGs will be based on MCLs and DWNLs, it is unlikely (given the factors discussed above) that
these levels would be technologically and economically achievable using active remediation processes
alone. Therefore, although PRGs represent the cleanup goals, target cleanup goals for active remediation
of the plume were established to identify numerical levels that are reasonably achievable by current
remediation techniques and practical to implement. The combination of active remediation that would target
higher-concentration areas of the plume and natural contaminant attenuation processes (e.g., MNA) that
would target the lower, residual concentrations at the outer edges of the plume and within the active area
following completion of active remediation, would be used to meet the Site RAOs within a reasonable

timeframe.

Target cleanup goals for active remediation were identified for both the on-site and off-site TCE and 1,2,3-

TCP plumes, since the other VOC plumes fall within the footprint of these two plumes. For the on-site
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plumes, the target cleanup goals for active remediation are 5 pg/L for TCE and 0.005 pg/L for 1,2,3-TCP,
which support the RAO of stopping any further contaminants above PRGs from leaving the Site. For the
off-site plumes, the target cleanup goals for active remediation are 50 pg/L for TCE and 0.5 pg/L for 1,2,3-
TCP. The main driver for the technological and economic impracticability of active remediation is the
ability to effectively target and treat the lower concentrations of 1,2,3-TCP. The practical limit of 0.5 pg/I
for active remediation of 1,2,3-TCP also encompasses or roughly coincides with the 50-ug/l contour of

TCE. Therefore, these two concentrations were selected as the target cleanup goals for active remediation.

These active remediation cleanup goals are protective of on-site and off-site VI risk, and several potential
institutional controls (ICs) can be implemented to ensure that no unacceptable exposure to COCs above
PRGs in Site-related groundwater occurs offsite, such as working with the CBWM to monitor private wells
within the vicinity of the off-site plume, arranging for notification of well permit applications, aiding private
parties with well design, providing wellhead treatment for Site COCs, or providing an alternate drinking
water source. ICs would be in place until such time as the PRGs are met to ensure protection from

unacceptable exposure. Both on-site and off-site ICs are discussed further in Sections 4.2 and 5.2.

These target cleanup goals for active remediation may be adjusted during the course of the remedial
program based on the effectiveness of the remedial system to remove and treat lower residual concentrations

of COCs throughout the entire plume.

The risk-based goals can be used during the remediation program to evaluate groundwater cleanup with
respect to ensuring that the health hazard from Site COCs in groundwater to on-site and potential off-site

receptors does not exceed allowable limits, even if COC concentrations may exceed PRGs.

Figure 16 shows the estimated target area for active remediation and the entire area of groundwater
exceeding PRGs (e.g., MCLs for TCE and 1,2,3-TCP with other COCs being contained within that area).
As explained elsewhere, for the alternatives that involve active remediation, MNA would be used to target
the outer, lower-concentration fringes of the plume and also residual concentrations within the active
remediation area after COCs in that portion of the plume have been reduced to the target cleanup goals for

active remediation.
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4.0 REMEDIALALTERNATIVES

This section summarizes the formation and evaluation of potential remedial alternatives that were

considered for the Site, and presents the proposed recommended alternative.

4.1 IDENTIFICATION AND EVALUATION OF REMEDIAL ACTIONS

Initially, general response actions were developed to address the RAOs stated above. For each general
response action, a list of potentially applicable technology types and process options was identified. Each
process option for each medium was then evaluated based on the criteria of effectiveness, implementability,
and cost. Several remedial technologies and process options were retained for development of remedial

alternatives.

When remedial technologies and process options were evaluated in terms of applicability to the impacted
groundwater, several of the options were screened out and eliminated from further consideration. The
retained process options were used to assemble various comprehensive remediation alternatives that would

potentially achieve the RAOs. These alternatives were:

o Alternative 0—No Action: Required as a baseline for comparison with other remedial action
alternatives, in accordance with the NCP (USEPA, 1990).

Alternative 1—Institutional Controls and Monitored Natural Attenuation: Consists of

implementation of 1ICs and MNA as the remedial alternative for groundwater contamination at and
downgradient of the Site, such as land use covenants (LUCs) to control land and/or groundwater
usage at the Site, or contingency actions to address COCs in excess of PRGs. An MNA program
would be combined with the groundwater long-term monitoring (LTM) program to monitor for
COC concentration decreases through both destructive (i.e., contaminant degradation) and non-

destructive (i.e., dilution, dispersion, sorption) natural processes.

e Alternative 2A—Institutional Controls, Monitoring, and West Plume Containment by Groundwater

Extraction and Ex Situ Treatment: Consists of ICs, MNA, and a groundwater pump-and-treat plume

containment system including eight new extraction well groupings plus two existing CDA wells to
eliminate further discharge of COCs offsite, to prevent COCs that have already migrated offsite
north of Kimball Avenue from migrating farther downgradient to the south, and to contain the
southernmost portion of the plume south of Kimball Avenue. This would prevent further expansion
of the plume and gradually reduce concentrations within the plume to as close to restoration levels

as technologically and economically practicable. A total of about 750 gpm of groundwater would
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be treated with granular activated carbon (GAC) and discharged into the CDA influent pipeline
located onsite, the site storm sewer, or the on-site sanitary sewer; or discharged through on-site

reinjection wells. Operation is assumed for 50+ years.

e Alternative 2B—Institutional Controls, MNA, and West Plume Containment by In Situ Biobarrier

and In Situ Chemical Reduction (ISCR): Consists of ICs, MNA, and an in situ plume containment

system. The concept and area of containment is the same as Alternative 2A except that plume
containment would be provided by construction of an in situ permeable reactive barrier (PRB) to
treat and reduce COC concentrations through enhanced reductive dechlorination to their respective
PRGs as the groundwater flows through the PRB treatment zone. Approximately 572 to 1,144
injection points would be required at 20- to 40-foot spacing. Periodic replenishment of the

substrate/amendments would be required for 50+ years.

e Alternative 3A—Institutional Controls, MNA, West Plume Containment and East Plume Source

Area Treatment by Groundwater Extraction and Ex Situ Treatment: Consists of Alternative 2A,

with four additional extraction wells to reduce COC concentrations within the main portion of the
East Plume to as close to restoration levels as technologically and economically practicable. A total
of 950 gpm of groundwater would be treated and discharged as in Alternative 2A. Operation is

assumed for 16 years for the East Plume, and for 50+ years for the West Plume.

e Alternative 3B—Institutional Controls, MNA, West Plume Containment by In Situ Biobarrier and

ISCR, and East Plume Source Area Treatment by In Situ Enhanced Bioremediation and ISCR:

Consists of Alternative 2B, with 357 additional injection points to reduce COC concentrations
within the main portion of the East Plume to as close to restoration levels as technologically and
economically practicable. Periodic replenishment of the substrate/amendments would be required

for about 50 years (West Plume) and for 16 years (East Plume).

e Alternative 3C—Institutional Controls, MNA, West Plume Containment by Groundwater

Extraction and Ex Situ Treatment, and East Plume Source Area Treatment by In Situ Enhanced

Bioremediation and ISCR: Consists of Alternative 2A, plus 357 injection points to reduce COC

concentrations within the main portion of the East Plume to as close to restoration levels as
technologically and economically practicable. About 750 gpm of treated groundwater would be
treated and discharged as in Alternative 2A (50+ years), plus periodic replenishment of the

substrate/amendments would be required for about 16 years.
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e Alternative 4A—Institutional Controls, MNA, West Plume Containment and East Plume

Containment by Groundwater Extraction and Ex Situ Treatment: Consists of Alternative 2A, with

two additional extraction wells to prevent further expansion of the East Plume and COCs from
migrating into the CDA wells along the southern Site boundary; it would also gradually reduce
concentrations within the plume to as close to restoration levels as technologically and
economically practicable. A total of 900 gpm of treated groundwater would be treated and

discharged as in Alternative 2A. Operation is assumed for 50+ years.

e Alternative 4B—Institutional Controls, MNA, and West Plume Containment and East Plume

Containment by In Situ Biobarrier and ISCR: Consists of Alternative 2B, with approximately 80

additional injection points to prevent further expansion of the East Plume and COCs from migrating
into the CDA wells along the southern Site boundary; it would also gradually reduce concentrations
within the plume to as close to restoration levels as technologically and economically practicable.

Periodic replenishment of the substrate/amendments would be required for 50+ years.

e Alternative 4C—Institutional Controls, MNA, West Plume Containment by Groundwater

Extraction and Ex Situ Treatment, and East Plume Containment by In Situ Biobarrier and ISCR:

Consists of Alternative 2A, plus approximately 80 injection points to prevent further expansion of
the East Plume and COCs from migrating into the CDA wells along the southern Site boundary.
About 750 gpm of treated groundwater would be treated and discharged as in Alternative 2A (50+

years), plus periodic replenishment of the substrate/amendments would be required for 50+ years.

e Alternative 5A— Institutional Controls, MNA, and West Plume Containment, East Plume Source

Area Treatment, and East Plume Containment by Groundwater Extraction and Ex Situ Treatment;

Consists of Alternative 3A, plus East Plume containment remedy of Alternative 4A. A total of
1,000 gpm of treated groundwater would be treated and discharged as in Alternative 2A. Operation

is assumed for 50+ years.

e Alternative 5B—Institutional Controls, MNA, West Plume Containment and East Plume Source

Area Treatment by Groundwater Extraction and Ex Situ Treatment, and East Plume Containment

by In Situ Biobarrier and ISCR: Consists of Alternative 3A, plus East Plume containment remedy

of Alternative 4B. About 950 gpm of treated groundwater would be treated and discharged as in
Alternative 2A (50+ years), plus periodic replenishment of the substrate/amendments would be

required for 50+ years.
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e Alternative 5C—lInstitutional Controls, MNA, West Plume Containment and East Plume

Containment by In Situ Biobarrier and ISCR, and East Plume Source Area Treatment by In Situ

Enhanced Bioremediation and ISCR: Consists of Alternative 4B, plus East Plume source area

treatment remedy of Alternative 3B. Periodic replenishment of the substrate/amendments would be
required for about 50 years (West Plume and East Plume Containment) and 16 years (East Plume

Source Area Treatment).

e Alternative 5D—Institutional Controls, MNA, West Plume Containment by Groundwater

Extraction and Ex Situ Treatment, East Plume Source Area Treatment by In Situ Enhanced

Bioremediation and ISCR, and East Plume Containment by In Situ Biobarrier and ISCR: Consists

of Alternative 4C, plus East Plume source area treatment remedy of Alternative 3B. About 750
gpm of treated groundwater would be treated and discharged as in Alternative 2A (50+ years), plus
periodic replenishment of the substrate/amendments would be required for 50+ years (East Plume

Containment) and 16 years (East Plume Source Area Treatment).

These alternatives were screened by evaluating each alternative with respect to the NCP criteria of
effectiveness, implementability, and cost to create a short list of remedial alternatives that would meet the
RAOs. Based on this screening, five alternatives (1, 2A, 3A, 4A, and 5A) were identified for comprehensive
evaluation and comparative analysis. These five alternatives, in addition to the required No Action
alternative, were first evaluated individually against the NCP criteria of overall protection of human health
and the environment; compliance with ARARs; long-term effectiveness and permanence; reduction of
toxicity, mobility, and volume (TMV) through treatment; short-term effectiveness; implementability; and

cost.

The two remaining NCP evaluation criteria of State Acceptance and Community Acceptance were not
addressed in the Final Feasibility Study because these are typically addressed by the lead environmental
regulatory oversight agency (e.g., the RWQCB) during the public comment period on the IRAP/Proposed
Plan and are not determined during the feasibility study. The State Acceptance criterion reflects the state’s
(or support agency’s) preferences among, or concerns about, alternatives. The RWQCB has overseen the
site characterization and feasibility study processes for the Site and has approved the Final Feasibility Study
that presented the preferred remedial action; therefore, it is expected that the State Acceptance criterion will
be met. The Community Acceptance criterion reflects the community’s apparent preferences among, or
concerns about, alternatives, and will be assessed following the public comment period on the proposed

response action and through the other various public participation activities.

4-4

@ TETRA TECH



DRAFT INTERIM REMEDIAL ACTION PLAN
CHINO AIRPORT, SAN BERNARDINO COUNTY, CALIFORNIA

Following the detailed evaluation against the NCP criteria, the different alternatives were then compared to
each other to determine specific strengths and weaknesses that must be balanced. The detailed evaluation
and comparative analysis of the alternatives are provided in the Final Feasibility Study (Tetra Tech, 2017b).
The comparative analysis compares and evaluates each alternative relative to the others for each of the
specific NCP evaluation criteria. The purpose of this comparison is to identify the advantages and
disadvantages of each alternative relative to one another so that key tradeoffs can be identified. The
comparative analysis of alternatives is summarized in Table 4-1. Table 4-2 presents the relative cost of
each alternative (capital; operation, maintenance, and monitoring [OM&M]; and total, using 50-year net
present value calculations). Based on both the detailed and comparative analyses, remedial alternative 4A
was recommended. A description of the recommended remedial alternative is provided in Section 4.2, and
a detailed evaluation of how the selected remedy meets the four required NCP determinations identified in
CFR, Title 40, Part 300.430(f)(2)(ii) is provided in Section 4.3.

42 RECOMMENDED REMEDIAL ACTION

The preferred remedial alternative (Alternative 4A) consists of ICs, MNA, and containment of the West
Plume and East Plume by groundwater extraction and ex situ treatment. It was selected as the proposed
remedy based on the analyses conducted in the Final Feasibility Study (Tetra Tech, 2017b) and according
to the planned future industrial use of the portion of the Site impacted with contamination above PRGs. In
short, this remedial alternative is preferred over all others because it would achieve all of the RAOs,
complies with ARARs, reduces TMV, has a low risk for implementation, and is the most likely to prevent
future impacts to downgradient and off-site groundwater resources. The technology required for Alternative
4A is well established, and qualified specialists to implement this alternative are readily available. The cost
of Alternative 4A is in the middle of the range for the four pump-and-treat alternatives. Among the two
alternatives that best meet the other NCP criteria (protectiveness, ARAR compliance, short- and long-term
effectiveness and implementability), Alternative 4A is the most cost effective. For example, it is
approximately $5M less expensive than Alternative 5A, which is generally comparable to Alternative 4A
with respect to these other criteria but more expensive.

The layout of the recommended groundwater pump-and-treat system to contain both the West Plume and
the East Plume is shown on Figure 17 and would include two sets of groundwater extraction wells (EWSs),
for an estimated 10 proposed wells (in addition to continued operation of current CDA wells CDI-17 and
CDI-18 in the West Plume), as described below:

o West Plume wells: Three wells (EW-5, EW-2, and EW-3) along the western Site boundary to

contain the on-site portion of the plume to within the Site boundaries, two wells (EW-6 and EW-
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7) along Kimball Avenue to the west of the Site to capture and control the off-site portion of the
plume that is currently north of Kimball Avenue, and three wells (EW-8, EW-9, and EW-10) along
Fern Avenue south of the Site to capture and control expansion of the southern portion of the off-

site West Plume

o East Plume wells: One well (EW-1) at the downgradient edge of the source area and one well (EW-

4) at the leading edge of the East Plume for containment of the East Plume

This pump-and-treat system would provide extraction and ex situ treatment of groundwater impacted by
several VOCs, mainly TCE and 1,2,3-TCP, and would focus on preventing further downgradient migration
of COCs above the PRGs and on capturing those COCs above the target cleanup goals for active
remediation. A total of approximately 900 gpm of groundwater would be extracted from the 10 EWs and
either pumped to one treatment system onsite or split between two separate treatment systems — one onsite
and one offsite in the general vicinity of the CDA treatment plant on the southwest corner of Kimball
Avenue and Euclid Avenue — and treated using carbon adsorption. Approximately 180 gpm from off-site
CDA well CDI-18 would be treated either by a separate wellhead carbon system or pumped to one of the
treatment systems above. It is anticipated that extracted groundwater from CDI-17 would continue to be

pumped directly to the CDA treatment plant.

Following treatment, the treated water would be discharged to one or more of the following: 1) the on-site
CDA pipeline that is used to route groundwater extracted by the CDA desalter wells currently on the Site
to the CDA treatment and recycling plant southwest of the Site; 2) an on-site storm sewer for discharge to
local surface waters; 3) an on-site sanitary sewer for discharge to a publicly owned treatment works
(POTW); 4) the IEUA water recycling treatment plant RP-5 west of the Site on Kimball Avenue; 5) the
IEUA recycled water (purple) line that runs adjacent to the CDA treatment plant; or 6) nine water injection
wells that would be installed in the northeast corner of the Site to reinject the treated water into the
subsurface. Although the IEUA discharge options were not specifically identified in the Final Feasibility
Study, they are representative of the discharge process option that was retained for the selected alternative,
and provide additional flexibility for the discharge of treated water. The acceptance by a third party of the
Site’s treated water would depend on several factors at the time of system startup, including the total flow
rate, the capacity of the receiving facility, and the level of any additional treatment required at the receiving
facility based on the end use of the water. All discharge options would be permitted through the appropriate
regulatory agencies.
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In addition to the groundwater pump-and-treat system, Alternative 4A includes an extensive groundwater
monitoring program consisting of LTM and MNA monitoring and sampling. In addition to the active
remediation program (pump-and-treat), natural attenuation can also reduce the toxicity and volume of off-
site contaminants over time, which would be documented through specialized monitoring. The MNA
monitoring program would be implemented to monitor for contaminant concentration decreases through
both destructive (i.e., contaminant degradation) and non-destructive (i.e., dilution, dispersion, sorption)
natural processes. MNA would include evaluation of contaminant degradation rates and pathways, with the
objective of demonstrating that natural processes of contaminant degradation would reduce contaminant
concentrations below regulatory standards or risk-based levels before potential exposure pathways are
completed. The stability of the lateral extent and downgradient leading edge of the groundwater plume is

evidence that natural attenuation processes are currently occurring within the plume.

The groundwater LTM program would monitor: 1) the reduction in contaminant concentrations and
progress in controlling off-site migration of Site COCs above PRGs; 2) downgradient COC concentrations
in sensitive areas such as the off-site residence located in the industrial area southwest of the Site and within
the PBMZ boundary; and 3) the stability of the outer edges of the plumes (to MCLs). If groundwater
monitoring indicates that adjustments need to be made to the well network and/or pumping rates to provide
hydraulic plume containment, appropriate measures would be discussed with the RWQCB and
implemented. If monitoring indicates that PRGs are exceeded and exposure to the groundwater may pose
an unacceptable risk, such as if the off-site groundwater plume expands to the east or south to where it
could adversely affect human health or ecological receptors, IC contingency actions would be taken, such
as performing human health or ecological risk assessments, providing an alternate source of water, or
installing and operating a wellhead treatment system for an impacted production well. The type of action
would depend on the contingency scenario and would be discussed with the RWQCB prior to
implementation. The County will evaluate new technologies as they become available to ensure that the

remedy remains effective and represents the best available technology for remediation of the plumes.

Lastly, to protect human health and the environment during the remediation period until PRGs are achieved,
ICs would be implemented at the Site, including LUCs that would be applied to the Site and portions of the
Site impacted by contamination at levels exceeding applicable PRGs. LUCs and property-owner controls
would be implemented for on-site groundwater that would prohibit untreated impacted groundwater use at
the Site, as well as for the portion of the Site impacted by contamination that would limit the land use to
industrial purposes and prohibit residential use. LUCs would be implemented as deed restrictions and would

be maintained as long as groundwater contaminant concentrations are greater than PRGs, with the provision
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that LUCs would be removed from specific areas of the Site if future evaluation shows the area meets all
applicable PRGs. LUCs would not be implemented for the portion of the Site not impacted by
contamination, with the exception of untreated groundwater use restrictions that would apply to the entire
Site.

4.3 EVALUATION OF NCP REMEDIAL ACTION DETERMINATIONS

Under Section 121 of CERCLA, selected remedies must be protective of human health and the environment,
comply with ARARSs (unless a statutory waiver is authorized and justified), consider the reasonableness of
cost for the selected remedy, and utilize permanent solutions and alternative treatment technologies or
resource recovery technologies to the maximum extent practicable. In addition, CERCLA includes a
preference for remedies that employ, as a principal element, treatment that permanently and significantly
reduces the TMV of hazardous wastes and a bias against off-site disposal of untreated wastes. The following

sections discuss how the recommended remedy meets these statutory requirements.

4.3.1 Protection of Human Health and the Environment

The recommended remedy would protect human health and the environment, including on-site and off-site
residential, commercial, industrial, and environmental receptors, to the level required by the NCP. The
RAOs and PRGs developed in the Final Feasibility Study (Tetra Tech, 2017b), which would be achieved
by the recommended remedy, establish acceptable exposure levels that are protective of human health and
the environment. These RAOs and PRGs were developed by considering the criteria required under 40
CFR Sections 300.430(e)(2)(i) and 300.430(f)(1)(ii)(A).

This remedy would meet chemical-specific ARARs through a combination of extraction, treatment, and
plume migration toward the extraction system, along with natural attenuation processes for the lower-
concentration edges of the plume. Until RAO GW4 (plume restoration) is achieved, ICs would be used to
prevent unacceptable COC exposure to end receptors above risk-based levels. Receptors would be protected
during the remedial action because the remedy meets action-specific ARARSs by treating groundwater to
meet discharge criteria as required by the receiving facility (CDA, POTW, or IEUA) or RWQCB
requirements (WDR for reinjection or NPDES permit for surface discharge) and properly managing and
transporting wastes under DOT regulations to an off-site facility permitted to receive the waste. The remedy
would not generate air emissions that exceed local SCAQMD air regulations; if an air stripper is used as
part of the treatment system, it would be permitted through the SCAQMD and would include all required

off-gas treatment equipment.
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The remedy would protect on-site and off-site receptors against unacceptable vapor inhalation risks from
Site COCs. Commercial/industrial worker V1 risks are currently below the 1 x 107 target risk and 1.0 target
HI for commercial workers. The calculated VI risk from groundwater for the only off-site residential
receptor within the plume area based on direct measurement of shallow soil gas concentrations is currently
below the 1 x 10 target cancer risk and 1.0 target HI for residential receptors. No other residential receptors
are in the vicinity of the off-site plume, and LUCs would limit on-site land use to commercial/industrial in
areas overlying the plume, preventing residential VI exposure. The remedy would also protect on-site and
off-site receptors against unacceptable exposure to groundwater by implementing drinking water-based
PRGs (MCLs or DWNLSs) that are protective of drinking water and other domestic uses for both the on-site
and off-site plume. As previously stated in Section 3.4.2, the groundwater PRGs are also protective of on-
site and off-site commercial and residential V1 risk. These risks would be reduced even further over time
as the remedy reduces the concentration of COCs during remedy implementation. In addition, ICs would
be used to prevent unacceptable exposure to Site COCs in groundwater until concentrations have been

reduced to PRGs and/or applicable risk-based levels.

The recommended remedy, through a combination of active remediation and natural degradation processes
(MNA), would reduce Site-related COCs in groundwater to MCLSs (or MCL goals [MCLGs] as established
by the Safe Drinking Water Act) over time. The remedy would target higher-concentration areas with
active remediation and allow natural degradation processes to reduce residual concentrations at the outer
edges of the plume, and also within the active remediation area once COC concentrations have been reduced

to the active remediation cleanup goals, to MCLs.

The recommended remedy would meet water quality criteria established under the Clean Water Act sections
303 and 304 as they pertain to the Site, by preventing the migration of Site COCs in groundwater above
PRGs protective of both human health and of downgradient surface waters. Separate PRGs were developed
for potential groundwater contact with downgradient surface waters within the PBMZ and considered
several criteria, including the drinking water MCL, chronic aquatic habitat goal, bioaccumulation in aquatic
organisms with subsequent consumptions by humans, and general and nuisance goals. There is currently
no contact with surface waters by COCs above PRGs, and the recommended remedy would further decrease

COC concentrations within the groundwater plume over time.

4.3.2 Compliance with ARARs

The recommended remedy would meet all ARARs identified in the Final Feasibility Study (Tetra Tech,

2017b). Chemical-specific ARARs would be achieved through a combination of extraction, treatment, and
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plume migration toward the extraction system, along with natural attenuation processes for the lower-
concentration portions of the plume. The remedy meets SWRCB Resolution No. 68-16 (SWRCB, 1968)
and SWRCB Resolution No. 92-49 (SWRCB, 1996) by targeting higher-concentration areas of the plume
with active remediation and using MNA to remediate lower-concentration areas that are not technically or
economically feasible for active remediation processes, such as the outer edges of the plume and areas
where active remediation has reduced concentrations to the active remediation target cleanup goals, to
drinking water-based PRGs (MCLs or DWNLSs).

4.3.3 Cost Effectiveness

The recommended remedy is cost-effective based on the evaluation criteria specified in 40 CFR Section
300.430(f)(2)(ii)(D), which states that a remedy shall be cost-effective if its costs are proportional to its

overall effectiveness.

The recommended remedy provides long-term effectiveness and permanence by effectively and
permanently removing contaminants from groundwater over time, ultimately leaving little or no waste.
Long-term effectiveness and permanence would also be provided through restriction of on-site groundwater
use and monitoring of contaminant degradation. Used (spent) carbon would be transported to an off-site
permitted facility where it would be regenerated and the waste stream properly managed. The carbon can

then be reused.

The remedy would reduce the TMV of groundwater contaminants, because the pump-and-treat system is
designed to provide hydraulic containment of the West and East Plumes, resulting in the prevention of
further contaminant migration from the Site above PRGs, as well as permanent removal of dissolved-phase
groundwater contaminants. Natural degradation processes would also reduce the toxicity and volume of

lower-concentration contaminants over time.

The recommended remedy would reduce human health risks in the short-term through on-site groundwater-
use restrictions and LUCs and off-site ICs as required to prevent unacceptable exposures. Any slight risk
that might be posed to the surrounding community during treatment operation from transporting waste
material, such as drill cuttings or spent GAC, to off-site disposal or recycling facilities would be mitigated
by adhering to U.S. DOT regulations.

The overall effectiveness of the recommended remedy is comparatively the same or better than other
alternatives evaluated during the feasibility study. As discussed in Section 4.2 above and presented in the

Final Feasibility Study (Tetra Tech, 2017b), the remedy would meet all ARARSs, is toward the lower range
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of costs for alternatives addressing both the West Plume and the East Plume, and is approximately $5M

less expensive than comparable Alternative 5A.

4.3.4 Utilization of Permanent Solutions and Alternative Treatment Technologies to the
Maximum Extent Practicable

The recommended remedy meets this criterion by using treatment and permanent solutions that maximize
reuse or recycling of process and waste streams to the extent practicable. The recommended remedy
reduces the TMV (mass) of COCs in groundwater through pumping for hydraulic containment and ex situ
treatment to remove contaminant mass. Thus, the recommended remedy is effective for the reduction of
TMV through treatment, as discussed in the Final Feasibility Study (Tetra Tech, 2017b). Following public
comment input, the RWQCB will consider if the recommended remedy is still the most appropriate for the
Site.

Contaminants would be effectively and permanently removed from groundwater over time, ultimately

leaving little or no waste.

The recommended remedy provides greater or equal reduction in the TMV of COCs than all other
alternatives because it removes COC mass from both plumes, including from the downgradient portion.
Extracted groundwater would be treated for permanent removal of COCs, and then discharged for ultimate
end use as drinking water, commercial/municipal reuse, or surface water or aquifer recharge. Direct
discharge to a storm drain or other surface water is an option but not anticipated. Off-site disposal of waste
would be minimized; spent carbon would be regenerated at an approved permitted facility for reuse, and

soil cuttings would be transported to a recycling facility if permitted based on acceptance criteria.
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5.0 PRELIMINARY CONCEPTUAL REMEDIAL DESIGN

This section presents the preliminary conceptual remedial design of the groundwater pump-and-treat
system, the monitoring program, and the potential ICs, and summarizes the anticipated permitting, health

and safety, monitoring and reporting, and public participation requirements.

51 GROUNDWATER SYSTEM REMEDIAL DESIGN

This section discusses the conceptual design of the groundwater extraction well network, piping, treatment

system, and discharge system.

5.1.1 Groundwater Extraction Well Network

The extraction well network would include an estimated 10 new extraction well clusters (EW-1 through
EW-10), as shown on Figure 17, plus existing off-site CDA wells CDI-17 and CDI-18. (It should be noted
that the numbers for wells EW-1 and EW-5 have been switched from those presented in the Final Feasibility
Study and groundwater modeling results. The new numbering system is used throughout this IRAP.) All
wells except for East Plume wells EW-4 and EW-1 would extract from the West Plume. In addition, existing
on-site CDA wells CDI-1, -2, and -3 may capture low concentrations of Site-related COCs; however,
groundwater from these wells and CDI-17 is treated by the CDA’s Chino | Desalter treatment plant located
at 6905 Kimball Avenue southwest of the Site, so they are not included in the Airport remedial system.
COCs captured by CDI-18, located offsite just south of Kimball Avenue, would be treated either by a
separate wellhead treatment system or along with groundwater from proposed extraction wells EW-1
through EW-10 in the treatment system(s) installed for Site-impacted groundwater. Treated groundwater
would be discharged to one or more of the options described in Section 4.2, depending on conditions at the

time of system startup.

Due to the depth of the plume, each new extraction well location would consist of up to three individual
extraction wells installed in a grouped configuration (i.e., EW-4A, EW-4B, and EW-4C) to allow focused
extraction from specific lithologic zones, depending on COC concentrations and aquifer characteristics.
The anticipated maximum total range of screened interval within the well groups is approximately 50 to
260 feet bgs, with the longest single well screen approximately 80 feet in length. This configuration would
allow extraction rates to be adjusted throughout the operational period to optimize plume containment while
minimizing the amount of extracted groundwater to be treated and discharged. Based on groundwater
modeling conducted as part of the Final Feasibility Study (Tetra Tech, 2017b), preliminary design
extraction rates for each of the well clusters are 50 gpm for wells EW-1, EW-7, EW-8, and EW-10; 100
gpm for wells EW-5, EW-2, EW-4, and EW-9: and 150 gpm for wells EW-3 and EW-6. These wells would
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provide a total extraction flowrate of 900 gpm. In addition, 180 gpm of groundwater would be extracted
from CDA well CDI-18 and combined for treatment with the EW wells, treated separately with a wellhead
treatment system, or treated by the off-site CDA treatment plant. (It is currently anticipated that
groundwater from well CDI-17, which is currently idle, would be routed to the off-site CDA treatment plant

and is therefore not included in the Airport system design.)

Two of the well clusters (EW-2A/B/C and EW-1A/B) would be installed for use during an aquifer test to
be conducted prior to final design and implementation of the full-scale extraction well network and
treatment system. The preliminary design of each well includes 6-inch schedule 80 PVVC well casing with
0.020-inch stainless steel well screen, placed into a 12-inch diameter borehole. The estimated well depths
range from 120 feet bgs (EW-2A) to 270 feet bgs (EW-2C), with the longest screen section of 80 feet in
EW-2B. Lithology and conditions encountered during drilling and well installation, in addition to results
of aquifer testing, would be used to refine the design of extraction wells, including the final screened
intervals for each well group. The number of extraction wells and locations, and total extraction rates would

also be refined.

5.1.2 Groundwater Piping Network

The extraction wells would be connected to the treatment system(s) through a piping network. For the on-
site system location, the longest piping run would be approximately 12,000 feet from off-site well EW-10
to the treatment system. All wellhead assemblies and piping would be installed below grade so as not to
interfere with off-site roadways or ongoing Airport operations, taking advantage of large sections of grassy
field within the Site wherever possible. Figure 17 shows the piping layout and general location of the
groundwater treatment system. An alternative to piping off-site wells EW-6 through EW-10 to the on-site
treatment system (which would involve long piping distances and boring beneath Euclid Avenue, a
California state highway) would be to connect the wells, potentially including well CDI-18, to a separate
treatment system located offsite on the southwest corner of Euclid Avenue and Kimball Avenue adjacent
to the CDA main groundwater treatment facility or at a nearby acceptable location. This would not only
reduce the piping to the on-site treatment plant, but would also lessen the amount of treated groundwater
that would have to be discharged from the on-site treatment plant.

5.1.3 Groundwater Treatment System

A total of approximately 900 gpm of groundwater would be extracted from the 10 EWs and pumped to
either one on-site treatment system or split between two systems (one onsite and one offsite); each system

would include an inlet surge tank, particulate filters, aqueous-phase (A/P) GAC vessels, a discharge holding
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tank, and various pumps, controls, and sampling/monitoring devices. The preliminary design of the main
treatment vessels for a single on-site plant includes two dual 10,000-pound A/P GAC units (two parallel
sets of two vessels in series), each with a flow capacity of 500 gpm for a total maximum flowrate of 1,000
gpm. This is more than the maximum system design flowrate of 900 gpm needed for groundwater extraction
and treatment from the West and East Plumes (wells EW-1 through EW-10) and to accommodate
fluctuations in extraction rates that may be required based on varying CDA pumping rates or environmental
factors. If groundwater from well CDI-18 (approximately 180 gpm) is added to the EW well production for
treatment in lieu of separate wellhead treatment, additional A/P GAC vessels would be added to
accommodate the additional flow. It is anticipated that extracted groundwater from CDI-17 would continue

to be pumped directly to the CDA treatment plant.

The A/P carbon vessels would be designed to reduce the concentrations of Site COCs to acceptable
discharge levels. Following treatment of the water to discharge standards, it would be stored in a discharge
holding tank prior to being pumped through discharge piping to one of the discharge options identified in
Sections 4.2 and 5.1.4. If two plants are used, each would include two 10,000-pound A/P GAC vessels in

series, or two parallel sets of two vessels in series if the flow from CDI-18 is added.

Based on the actual mix and concentrations of COCs in the treatment system influent after system start-up,
an optional air stripper may be added to the system to increase removal efficiencies, reduce the amount of
spent carbon to be handled, and/or reduce treatment costs. Preliminary sizing of the optional air stripper
and off-gas vapor-phase (V/P) carbon vessels includes a tray air stripper with a flow capacity of 1,000 gpm
and a maximum air flowrate of approximately 5,200 standard cubic feet per minute (SCFM), and two
10,000-pound V/P GAC units in series, each with a flow capacity of approximately 9,000 SCFM. If two
plants are used, each would include a 500 gpm air stripper with an air flow of 2,600 SCFM and two 10,000-
pound V/P GAC vessels in series.

The treatment plant(s) would not include treatment for nitrates or TDS, which are regional compounds
impacting groundwater quality within the Chino Basin and are not associated with Airport operations or
the Site plume. Typically, these compounds can be managed at municipal water treatment plants by
blending with other fresh water sources in lieu of active treatment that produces solid and/or liquid waste
byproducts that require off-site disposal at landfills and/or to secondary treatment plants. (Groundwater that
is currently extracted in the vicinity of the Site for municipal use is actively treated by the CDA treatment
plant for these two regional contaminants.) If required, the County will discuss options for addressing these
compounds with the facility(ies) receiving the Site’s treated water discharge.
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The final equipment choices and configuration, as well as equipment specifications, would be determined
during the detailed design phase of the project, after the IRAP has been approved and aquifer testing has
been completed. A process flow diagram of the planned groundwater treatment system using carbon

adsorption, with the optional air stripper and V/P carbon, is shown on Figure 18.

5.1.4 Groundwater Discharge System

As discussed in Section 4.2, treated groundwater from the treatment plant(s) would be discharged to one
(or more) of six potential facilities: 1) the CDA treatment plant (requires approval from the CDA); 2) the
on-site storm sewer (permitted through the RWQCB); 3) the on-site sanitary sewer (permitted by the
receiving POTW); 4) the IEUA plant RP-5 (requires approval from the IEUA); 5) the IEUA recycled water
line (requires approval by the IEUA); or 6) nine new injection wells that would be installed near the
northeast corner of the property to a depth of approximately 250 feet bgs (permitted by the RWCQB). If
the effluent from the groundwater treatment system is to be reinjected back into the aquifer using on-site
injection wells, a waiver would be sought from the RWQCB to treat the groundwater only for Site COCs
that are the responsibility of Chino Airport, and not general water quality parameters (such as nitrates and
TDS) in local groundwater that have been impacted by other parties. (Groundwater that is currently
extracted in the vicinity of the Site for municipal use is actively treated by the CDA treatment plant for
these two regional contaminants.) Also, if reinjection is selected, computer flow modeling would be
conducted prior to well installation to refine the well spacing, depth, and injection rates to ensure that the
reinjection program does not negatively affect plume containment by the extraction system.

5.2 INSTITUTIONAL CONTROLS

ICs would consist of LUCs and property-owner controls to protect Site users until applicable PRGs have
been met by: 1) preventing direct exposure to COCs in groundwater by prohibiting the use of untreated
impacted groundwater from the Site other than as part of the proposed remedial action, and 2) ensuring that
indoor air risk from vapor intrusion does not exceed acceptable levels by preventing any residential land
usage and requiring future use to remain industrial in the portions of the Site that are impacted by
contamination. The residential land use restrictions would not apply to portions of the Site that are not
impacted by contamination, nor to areas where COC concentrations are remediated to below the applicable
residential PRGs. The LUCs would also ensure that indoor air risk from on-site vapor intrusion does not
exceed acceptable levels by preventing any on-site residential land use and limit future use to industrial
activities in the areas of the Site that are contaminated until applicable regulatory standards have been met
or appropriate controls and/or protections are incorporated into the design and construction of such use and

approved by the RWQCB, or other agency, to address such risks. Groundwater and land use restrictions

5-4
@ TETRA TECH



DRAFT INTERIM REMEDIAL ACTION PLAN
CHINO AIRPORT, SAN BERNARDINO COUNTY, CALIFORNIA

would remain in effect until the time that PRGs have been met with respect to the risk pathway triggering

the need for the LUC (e.g., VI or water quality).

LUCs would be implemented as deed restrictions and would be maintained as long as groundwater
contaminant concentrations are greater than PRGs, with the provision that LUCs would be removed from
specific areas of the Site if future evaluation shows the area meets all applicable PRGs. LUCs would not
be implemented for the portion of the Site not impacted by contamination, with the exception of untreated
groundwater use restrictions, which would apply to the entire Site. Inspections and associated reporting on

ICs would be performed on an annual basis.

In addition, 1Cs may include contingency actions such as the County’s providing hook-up to a municipal
water source or the installation and operation of a wellhead treatment system for third-party production
wells, if necessary, if they become impacted with Site COCs at levels that exceed the PRGs. Likewise, if
the monitoring program described below in Section 5.3 shows that Airport-related COCs above PRGs are
expanding into the residential area east of the off-site plume or approaching Prado Reservoir within the
PBMZ south of the plume (see Figure 5), this expansion would trigger contingency response actions that
might include a human health VI risk evaluation, ecological risk assessment, installation of point-of-
compliance (POC) wells between the plume and the target receptor, or other actions to address the issue.
The most appropriate response action(s) would be determined at that time, and a design, workplan, and/or
permit would be submitted to the appropriate agency(ies) for approval prior to implementation. These
actions would be considered ICs because they are currently not required and would only occur in instances

where monitoring shows that PRG exceedances could cause an unacceptable risk.

5.3 GROUNDWATER MONITORING PROGRAM

As discussed in Section 4.2, the groundwater monitoring program would consist of LTM and MNA
monitoring. The MNA monitoring program would be implemented to monitor for contaminant
concentration decreases through both destructive and non-destructive natural processes, and would include
evaluation of contaminant degradation rates and pathways, with the objective of demonstrating that natural
processes of contaminant degradation would reduce contaminant concentrations below regulatory standards
or risk-based levels before potential exposure pathways are completed. The MNA monitoring would be
combined with the groundwater LTM program that would include groundwater sampling of up to 75
existing and nine new monitoring wells throughout the groundwater plume emanating from the Site,
including wells to monitor ongoing MNA processes and POC wells to verify that the plume is not
expanding.
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Three additional well cluster locations (each with three clustered wells — shallow, intermediate, and deep)
would be selected in strategic areas of the plume to better monitor remedial progress and MNA, and would
be sampled on an annual basis. Approximately four existing “guard” wells, two “seasonal trend” wells, and
13 MNA wells would be sampled semiannually, while 56 existing wells within the plume and the nine new
wells would be sampled annually (for a total of 19 wells semiannually and an additional 65 wells annually).
The monitoring program would also include periodic monitoring of select PPWSs within the area of the off-
site portion of the West Plume to minimize the chance for these wells to become impacted by Site COCs at
levels that exceed PRGs. The groundwater monitoring program would be detailed in a Groundwater
Monitoring and Sampling Plan to be submitted for approval to the RWQCB prior to implementation of this
IRAP.

Each sampling event would include measuring groundwater levels and collecting and analyzing
groundwater samples from different depth horizons within the plume to evaluate changes in contaminant
concentrations due to natural attenuation processes, mostly through abiotic and physical attenuation means.
Groundwater samples from all wells would be analyzed for site COCs including TCE, 1,2,3-TCP, cis-1,2-
DCE, 1,2-DCA, 1,1-DCE, and carbon tetrachloride. Wells within the area of the low 1,4-dioxane detections
would also be analyzed for 1,4-dioxane. Even though meaningful biological attenuation would not be
expected based on previous biogeochemical sampling results, 13 of the wells would also be analyzed for
geochemical parameters including total organic carbon, nitrate, chloride, sulfate, sulfide, alkalinity,
hydrogen, methane, ethane, ethene, and volatile fatty acids during the first year of monitoring (two sampling
events), after which the biogeochemical monitoring program may be reduced or eliminated, depending on

the results.

A monitoring report would be prepared following each semi-annual sampling event. Results of each annual
sampling event would be presented in an Annual Groundwater Monitoring Report, which would include an
evaluation of plume stability, COC trend analysis, and the geochemical environment in the groundwater
aquifer and its ability to naturally degrade site contaminants over time. The groundwater monitoring
program would be periodically reviewed to determine if changes to the sampling frequency, analyses, or
well network are warranted. All proposed changes to the groundwater monitoring program would be

submitted to the RWQCB for approval prior to implementation.

54 PERMITTING

The groundwater extraction and treatment system would require permitting and/or approvals from several
regulatory agencies prior to system construction/installation and operation. Anticipated permits may
include the following, depending on site conditions and the final system design:
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o Well installation permits would be required for all new groundwater extraction and monitoring
wells (and potential reinjection wells, if installed) from the San Bernardino County Department of

Health Services.

o Applicable encroachment permits may be required from the following entities: City of Chino for
work within a city right-of-way; Army Corps of Engineers for work within EI Prado Regional Park;
California Department of Corrections and Rehabilitation for work on their property; and/or

California Department of Transportation for work within Euclid Avenue (a state highway).

e Several permits, plan checks, and/or inspections may be required from the City of Chino Building
Department for the installation of the treatment system, including planning, building (including

plumbing, mechanical, and electrical), fire, and grading permits.

e An NPDES General Construction Permit (NPDES No. CAS 000002) would be required from the
SWRCB if construction activities exceed one acre. Although the grading area for the treatment
system pad is well under an acre, the underground installation of the piping to connect all of the
extraction wells to the treatment system would most likely cause the total disturbed area to exceed
one acre in size. As required, a Notice of Intent would be prepared and submitted to the RWQCB
for coverage under the General Permit, along with a Storm Water Pollution Prevention Plan
(SWPPP) prepared under the guidance of an SWRCB-certified Qualified SWPPP

Practitioner/Developer.

e A permit may be required from the South Coast Air Quality Management District (SCAQMD) for
the inlet groundwater storage tank at the treatment plant. (This tank would contain groundwater
prior to any treatment.) If an air stripper is added to the treatment system, an SCAQMD air
discharge permit would be obtained for this equipment. Even though no SCAQMD permit is
anticipated for any of the pipeline trenching or surface preparation work for the treatment system,
all work would comply with SCAQMD Rules 401, 402, and 403 regulating visible, nuisance, and
fugitive dust emissions, respectively. In addition, all diesel-powered equipment (such as transport

trucks) would be in compliance with applicable California Air Resources Board regulations.

e The following permits/approvals may be required for the discharge of treated water from the

treatment plant(s), depending on the receiving facility:
o0 If discharged to the CDA treatment plant: Approval from the CDA would be required.

o Ifdischarged into on-site reinjection wells:
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= A USEPA underground injection control (UIC) permit is not required; however,
notification must be submitted to register the wells for the USEPA’s UIC Program;

and

= A WDR permit from the RWQCB would be required for reinjection of treated
groundwater. A waiver would be sought from the RWQCB to treat the
groundwater only for Site COCs that are the responsibility of Chino Airport, and
not general water quality parameters such as nitrates and total dissolved solids in

local groundwater that have been impacted by other parties.

o If discharged into an on-site storm drain that leads to a surface water outfall: A General
Groundwater Cleanup NPDES permit (NPDES No. CAG918001) from the RWQCB
would be required for surface water discharge of treated groundwater. (Additional
treatment may also be required to meet numeric water quality objectives of the receiving
waters — Chino Creek, Mill Creek, and/or PBMZ.)

o0 If discharged into an on-site sanitary/industrial sewer line that leads to a POTW: A permit
from the receiving POTW treatment facility would be required, including analytical results

of the treated water, prior to the POTW?’s acceptance of the discharge.

o If discharged to the IEUA treatment plant RP-5: Approval from the IEUA would be

required.

o If discharge to the IEUA recycled water (purple) line: Approval from the IEUA would be

required.

Prior to implementation, the selected remedial actions would require an evaluation under the California
Environmental Quality Act (CEQA) that requires state and local agencies to identify the significant
environmental impacts of their actions and to avoid or mitigate those impacts, if feasible. An initial review
of the project and its environmental effects would be conducted, and based on the proposed remedy and
similar operations throughout California, it is anticipated that a Negative Declaration would be prepared by
the County, stating that upon completion of the initial study, there is no substantial evidence that the project

may have a significant effect on the environment.

55 HEALTH AND SAFETY

Potential exposure of workers to contamination during extraction well installation, system installation and

operation, and groundwater sampling would be minimized by compliance with federal and state
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Occupational Safety and Health Administration (OSHA and Cal/OSHA, respectively) requirements,
including wearing appropriate personal protective equipment and adhering to site-specific health and safety

procedures.

All workers at the Site would be responsible for operating in accordance with the most current health and
safety requirements of state and federal Standards for Hazardous Waste Operations and Emergency
Response (HAZWOPER) found in CCR Title 8, Section 5192; and OSHA 29 CFR 1926 and 1910.120. A
site-specific health and safety plan (HASP) would be developed that specifies the policies and procedures
to protect site workers and to comply with all applicable laws and regulations. The site-specific HASP
would be prepared in accordance with CCR Title 8, Section 5192(b)(4) and CFR 1910.120(b)(4), and would
be submitted to the RWQCB prior to initiation of field work.

The HASP would establish in detail the protocols necessary for protecting workers, on-Site personnel,
visitors, and potential off-site receptors from potential physical and chemical hazards encountered during
all Site activities. The provisions of the HASP are mandatory for all site personnel entering the work area,
and all on-site personnel shall read the HASP and sign the “Plan Acceptance Form” included with the HASP

before beginning Site activities.

56 MONITORING AND REPORTING

The West Plume hydraulic containment system is assumed to operate until: 1) the COCs in groundwater
near the downgradient (west) property line and near the Kimball Avenue wells (EW-6 and EW-7) reach
PRGs or reach concentrations within the plume that would lead to naturally attenuated PRG levels at the
property boundary and at Kimball Avenue; and 2) the COCs in the off-site portion of the plume south of
Kimball Avenue reach as close to PRGs as technologically and economically practicable. Similarly, the
East Plume containment system is assumed to operate until COCs within the East Plume reach PRGs or
reach concentrations within the plume that would lead to naturally attenuated PRG levels at the property
boundary. The rate of attenuation would be monitored during OM&M and, for purposes of this IRAP, it is

anticipated that the systems would operate for 50 or more years.

The OM&M activities for this system would include semiannual and annual groundwater sampling as
discussed in Section 5.3; periodic process sampling within the treatment system to evaluate system
performance for potential enhancements or adjustments to improve treatment efficiencies; effluent
sampling of the treatment system as required by the applicable discharge permit/authorization (as discussed
in Section 5.4) to ensure the system is successfully treating the target contaminants to the required levels

prior to discharge; regulatory compliance monitoring and sampling to verify that the system is operating
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within all permit requirements; periodic change-out and replacement of the spent carbon; and basic
maintenance. Activities associated with groundwater LTM and reporting would be conducted on a semi-
annual and annual basis (as discussed in Section 5.3), or as required by the RWQCB. Reporting frequencies

for system discharge and compliance sampling would be as required by the applicable permitting agency.

In addition to monitoring and sampling conducted by the County of the treated water at the treatment
system’s discharge point as required by the receiving facility/agency, including the installation and usage
of required sampling and monitoring equipment as specified by the facility/agency, the receiving facility
may also monitor the treated water discharge quality at the facility’s treatment plant, as water quality
sampling and analysis is routinely conducted on the treatment plant influent to ensure that the water entering
the plant can be effectively treated along with the rest of water being treated to the facility’s end use criteria.
In addition, the CBWM measures water levels and obtains water quality samples throughout the Chino
Basin, which would provide another layer of assurance that treated groundwater, if reinjected, would not

adversely affect groundwater flow direction and/or quality.

Monitoring of the extraction well network effectiveness would be performed to confirm plume containment
and to evaluate remediation progress. Long-term groundwater monitoring and inspection/reporting under
LUCs would continue until cleanup goals are achieved, at which time all LUCs could be removed from the
property. On completion of remediation and system shut down, no further long-term maintenance and/or

monitoring of the system would be required.

Extraction from individual wells or specific well locations (such as along the plume edges or along Kimball
Avenue) may be shut down over time as the cleanup progresses and more optimized extraction can be
implemented, while still achieving plume containment. Remedial process optimization would be an integral

part of the remedy throughout the operational period.

As required by the NCP for remedial actions where hazardous substances, pollutants, or contaminants
remain at a site above levels that allow for unlimited use and unrestricted exposure, the groundwater
remediation system would be evaluated after a period of five years from the completion of construction
and/or startup and every five years thereafter. The review and re-evaluation would be conducted to
determine if human health and the environment are being adequately protected by the remedial
alternative(s) implemented. A five-year review report would be submitted to the RWQCB containing the
results of the five-year review, including the results of all sampling analyses, tests, and other data generated
or received, and an evaluation of the adequacy of the implemented remedy in protecting human health and

the environment.
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5.7 PUBLICPARTICIPATION
The Final Feasibility Study for the Site was recently approved by the RWQCB, and a public copy is

available at the RWQCB office in Riverside, California, and at the document repository for the Site at the
Chino Branch Library located at 13180 Central Avenue in Chino, California. This Draft IRAP and all other
relevant Site documents, including a Fact Sheet describing the proposed remedy and the availability of the
Draft IRAP and the CEQA Negative Declaration, will also be available at the repository and online through
a public-access website (the RWQCB database “Geotracker” that provides all Site documents and
communications including Fact Sheets and notices of public meetings). The internet address for the
Geotracker page specific to the Chino Airport project is: https://geotracker.waterboards.ca.gov/
profile_report?global_id=SL208634049.

Other ongoing and planned community engagement activities to encourage public participation and
engagement include sharing project information and soliciting input from various stakeholder groups,
including local officials, community residents, public interest groups, and other interested or affected
parties. A mailing list is maintained and updated for distributing information about released public

documents, notice of public meetings, and other important milestones or meetings in the remedial process.

A Fact Sheet will be prepared and distributed to the recipients on the Site mailing list announcing the public
release of the IRAP and summarizing the key proposed remedial actions for the Site. A public notice will
be made in a local newspaper to announce the availability of the documents in the Information Repository
and on Geotracker, and a 60-day comment period for the public to submit comments and questions about
the documents and the proposed remedy. A public meeting will be held approximately halfway through the
public comment period to discuss the Draft IRAP and related documents, and to solicit any verbal and/or
written comments. Following the close of the public comment period, all comments will be reviewed and
evaluated, and written responses will be prepared and included in a Responsiveness Summary to be made
a part of the Final IRAP. Following the comment period, the RWQCB will determine if the recommended
remedy remains the most appropriate or if any changes are warranted. Once the RWQCB selects a remedy,
a Fact Sheet and public notice will be prepared and distributed to announce the completion of the IRAP

process and approval of the Final IRAP.

5-11

@ TETRA TECH


https://geotracker.waterboards.ca.gov/%20profile_report?global_id=SL208634049
https://geotracker.waterboards.ca.gov/%20profile_report?global_id=SL208634049

DRAFT INTERIM REMEDIAL ACTION PLAN
CHINO AIRPORT, SAN BERNARDINO COUNTY, CALIFORNIA

6.0 REFERENCES

Bryant, W.A, and Treiman, T.A.
2005 Digital Database of Quaternary and Younger Faults from the Fault Activity Map of
California, v.2. July.

California Environmental Protection Agency, Department of Toxic Substances Control (DTSC)
2011 Users Guide to Lead Spread 8 and Recommendations for Evaluation of Lead Exposure in
Adults. September.

2016 Human Health Risk Assessment (HHRA) Note. HERO HHRA Note Number: 3. DTSC-
modified Screening Levels (DTSC-SLs). January.

California State Water Resources Control Board (SWRCB)
1968 Resolution No. 68-16. Statement of Policy with Respect to Maintaining High Quality of
Waters in California. October 28.

1988 Resolution No. 88-63. Adoption of Policy Entitled “Sources of Drinking Water”. May 19.

1996 Resolution No. 92-49. Policies and Procedures for Investigation and Cleanup and
Abatement of Discharges under Waster Code Section 13304. October 2.

2014 Maximum Contaminant Levels and Regulatory Dates for Drinking Water, U.S. EPA vs
California. July 24.

2015 Drinking Water Notification Levels and Response Levels: An Overview. Prepared by the
Division of Drinking Water, SWRCB. February 4.

2017  Adoption of 1,2,3-Trichloropropane (1,2,3-TCP) Maximum Contaminant Level (MCL),
State Water Resources Control Board (State Water Board) Division of Drinking Water
(DDW). Public Meeting. July 18. Available online at:
http://www.waterboards.ca.gov/drinking_water/certlic/drinkingwater/documents/123-
tcp/123tcp_adoption_presentation_final_no_notes.pdf

French, J.J.
1972  Ground-Water Outflow from Chino Basin, Upper Santa Ana Valley, Southern California.
U.S. Geological Survey Water-Supply Paper 1999-G.

Harbaugh, A.\W.; Banta, E.R.; Hill, M.C.; and M.G. McDonald.
2000 MODFLOW-2000, the U.S. Geological Survey modular ground-water model - User guide
to modularization concepts and the Ground-Water Flow Process. U.S. Geological Survey
Open-File Report 00-92, 121 p.

Kennedy/Jenks Consultants
1991 Underground Storage Tanks Closure Report for Chino Airport, Prepared for County of
San Bernardino, Kennedy/Jenks Consultants, November.

1992 Removal and Disposal of Drums and Containers of Hazardous Waste at Chino Airport,
Prepared for County of San Bernardino, Kennedy/Jenks Consultants, April.

6-1

@ TETRA TECH


http://www.waterboards.ca.gov/drinking_water/certlic/drinkingwater/documents/123-tcp/123tcp_adoption_presentation_final_no_notes.pdf
http://www.waterboards.ca.gov/drinking_water/certlic/drinkingwater/documents/123-tcp/123tcp_adoption_presentation_final_no_notes.pdf

DRAFT INTERIM REMEDIAL ACTION PLAN
CHINO AIRPORT, SAN BERNARDINO COUNTY, CALIFORNIA

Montgomery Watson
1999 Summary of Groundwater Production Well Drilling, Construction, Development and
Testing, Phases | and Il. Chino Basin Desalination Program Project, Prepared for Santa
Ana Watershed Project Authority. April.

Regional Water Quality Control Board, Santa Ana Region (RWQCB)
2008/2014/2016 Water Quality Control Plan, Santa Ana River Basin, 1995. Updated
February 2008, with Chapters 3, 4, and 5 updated July 2014, and Chapters
2, 3,4, and 5 updated in 2016. February.

2017  Cleanup and Abatement Order No. R8-2017-0011 for San Bernardino County Department
of Airports, Chino Airport, City of Chino, San Bernardino County. January.

San Francisco Bay Regional Water Quality Control Board (SFBRWQCB)
2013  User’s Guide, Derivation and Application of Environmental Screening Levels. Includes
accompanying look-up tables. Interim Final. December.

Tetra Tech, Inc.
2010 Time-Critical Removal Action and Closure Report, Chino Airport, San Bernardino County,
California, Prepared for the Department of Architecture and Engineering, County of San
Bernardino. December.

2015a Remedial Investigation Report Addendum, Chino Airport, San Bernardino County,
California, Prepared for the Department of Architecture and Engineering, County of San
Bernardino. April.

2015b Semiannual Groundwater Monitoring Report — Winter and Spring 2015, Chino Airport
Groundwater Assessment, San Bernardino County, California, Prepared for the
Department of Architecture and Engineering, County of San Bernardino. September.

2016  Semiannual Groundwater Monitoring Report — Winter and Spring 2016, Chino Airport
Groundwater Assessment, San Bernardino County, California, Prepared for the
Department of Architecture and Engineering, County of San Bernardino. September.

2017a Semiannual Groundwater Monitoring Report — Summer and Fall 2017, Chino Airport
Groundwater Assessment, San Bernardino County, California, Prepared for the
Department of Architecture and Engineering, County of San Bernardino. April.

2017b Final Feasibility Study, Chino Airport, San Bernardino County, California, Prepared for
the Department of Architecture and Engineering, County of San Bernardino. May.

United States Environmental Protection Agency (USEPA)
1990 National Oil and Hazardous Substances Pollution Contingency Plan (Final Rule). 40 CFR
Part 300: 55 Federal Register 8666. (NCP). Updated version available online at:
https://www.ecfr.gov/cgi-bin/retrieveECFR?gp=&SID=
5dfc236a2962a5e04742642a39cf7a22&mc=true&n=pt40.30.300&r=PART &ty=HTML

2004  Johnson & Ettinger Vapor Intrusion Models. Available online at:
http://www.epa.gov/oswer/riskassessment/airmodel/johnson_ettinger.htm.

2009  National Primary Drinking Water Regulations. EPA Publication No. 816-F-09-004. May.
(Latest wversion.) Also available online at: https://www.epa.gov/ground-water-and-
drinking-water/table-regulated-drinking-water-contaminants.

6-2

@ TETRA TECH


https://www.ecfr.gov/cgi-bin/retrieveECFR?gp=&SID=%205dfc236a2962a5e04742642a39cf7a22&mc=true&n=pt40.30.300&r=PART&ty=HTML
https://www.ecfr.gov/cgi-bin/retrieveECFR?gp=&SID=%205dfc236a2962a5e04742642a39cf7a22&mc=true&n=pt40.30.300&r=PART&ty=HTML
http://www.epa.gov/oswer/riskassessment/airmodel/johnson_ettinger.htm
https://www.epa.gov/ground-water-and-drinking-water/table-regulated-drinking-water-contaminants
https://www.epa.gov/ground-water-and-drinking-water/table-regulated-drinking-water-contaminants

DRAFT INTERIM REMEDIAL ACTION PLAN
CHINO AIRPORT, SAN BERNARDINO COUNTY, CALIFORNIA

2016 Regional Screening Levels (RSLs) — User’s Guide and Tables (May 2016). Available
online at: https://www.epa.gov/risk/regional-screening-levels-rsls-users-quide-may-2016.

Wildermuth Environmental, Inc. (WEI)
2014 2013 Chino Basin Groundwater Model Update and Recalculation of the Safe Yield
Pursuant to the Peace Agreement, Draft Report. January.

6-3

@ TETRA TECH


https://www.epa.gov/risk/regional-screening-levels-rsls-users-guide-may-2016

TABLES




Table3-1
Groundwater Preliminary Remediation Goals
Chino Airport
Chino, California

Groundwater Preliminary Remediation Goals (ug/L)
Groundwater COC Chino North GMZ* .
— — PBMZ (Prado Lake)
Onsite Offsite
1,2-Dichloroethane (1,2-DCA) 0.5 0.5 0.5
1,1-Dichloroethene (1,1-DCE) 6 6 3.2
1,4-Dioxane 12 1° 1?
1,2,3-Trichloropropane (1,2,3-TCP) 0.005° 0.005° 0.005°
Carbon tetrachloride 0.5 0.5 0.5
cis-1,2-Dichloroethene 6 6 6
Trichloroethene (TCE) 5 5 5
Notes:

COC:
DWNL:
GMZ:
ICs:
LUCs:
MCL.:
HO/L:
PBMZ:
PRGs:

SWRCB:

USEPA:
VI:

1 PRGs are based on the California MCL for drinking water, or in cases where thereisno MCL,
the DWNL

2 LUCsthat prohibit residential land use and groundwater use will be implemented at areas onsite
impacted by contamination, including all areas above the on-site groundwater plume; therefore,
on-site receptors will be protected even if COC levels are higher than PRGs

8 |Csthat prohibit unacceptable exposure to groundwater will be implemented for the off-site
groundwater plume; therefore, off-site receptors will be protected even if COC levels are higher
than PRGs

4 PRGs are based on the lower of the MCL/DWNL and the SFBRWQCB Tier 1 ESL for surface
water (SFBRWQCB, 2013)

% No MCL available; 1,4-dioxane PRG is based on the advisory CA DWNL (1 pg/L)

P 1,2,3-TCP PRG is based on the California drinking water standard of 0.005 pg/L recently
adopted by the SWRCB (SWRCB, 2017); prior to this (in the Feasibility Study), it was based on
the advisory CA DWNL of 0.005 pg/L; therefore, the PRG has not changed.
none applicable
chemical of concern
California Drinking Water Notification Level (SWRCB, 2015)

Groundwater Management Zone

institutional controls

land use controls

California Maximum Contaminant Levels (SWRCB, 2014); California MCLs are equal to or lesstl
micrograms per liter

Prado Basin Management Zone

Preliminary Remediation Goals

California State Water Resources Control Board
United States Environmental Protection Agency
vapor intrusion

Pagelof 1




Table4-1

Summary of Comparative Analysis of Remedial Alternatives

Chino Airport
Chino, California

Compliance with Applicable or

FS . i ) . i ici ili ; .
. Alternative Name ST EHE T 9f e = Relevant and Appropriate Long-term Effectiveness and Permanence R G ey LR Short-term Effectiveness Implementability Cost
Alternative Environment . Volume through Treatment
Requirements
Alternative 0 would not protect human heath or the Action- and location-specific ARARswould  |No long-term effectiveness or permanence would be This dternative would not reduce the This dternative would produce no additiona short-term [No implementability concerns are posed by this _
environment. | Cswould not be in place to protect be met, but chemica-specific ARARswould |provided, and off-site migration of COCswould not be  [TMV of contaminants through treatment  |adverse effects because no action would be undertaken. [Alternative since no action would be taken. No OO_QS would be incurred.
0 0 No Action against exposure to groundwater above acceptable only be met after asignificantly long time controlled. Alternative O will not achieve RAOs. because no treatment would occur. Bmehn_e alternalve for
levels, and no remedid action or monitoring would period. oompansqn with other
OCCUL. technologies.
Alternative 1 would provide adegree of protectiveness |Action- and location-specific ARARswould  |Alternative 1 would provide some long-term effectiveness|Alternative 1 does not significantly reduce |Alternative 1 is effective in the short-term by Alternative 1 only involves the implementation of
through the implementations of | Cs, thus controlling be met, and Alternative 1 would eventually  |through restriction of on-site groundwater use and the mobility of COCsin groundwater as the|preventing direct contact by potentia on-site receptors |1Cs and amonitoring program. A monitoring well
exposure to groundwater. Alternative 1 would provide |achieve chemical-specific ARARs, dthough |monitoring. Because this aternative would monitor the | contaminant plume would continue to through | Cs, athough it would not affect off-site network is aready in place; therefore, this
only moderate overal protection because contaminant  [the timeframe for groundwater to reach natural attenuation rates of COCs until ARARsare met,  |migrate downgradient, alowing for only  [receptors. Additionaly, nearly dl monitoring wellsare |aternative is easily implementable. NPV Cost = $9.600,000
1 1 ICs and MNA levelswould on_I)_/ be monitored and not at;hvely . compliance with ARARS_ would be extensive tr_1e r_@lts would be permanent but alsq requi req natura attenuation to reduce TMV. dready instaled.. Lower than all alternatives
reduced. In addition, ICswould only restrict on-site (the same as for Alternative 0), based onthe [significant length of time. ICs can provide arelaively except Alternative 0.
groundwater and land use. natural attenuation processes. high level of long-term effectiveness; however, ICs '
controlling land and groundwater use would only apply
only to the site.
Alternative 2A would provide agreater degree of Action- and location-specific ARARswould  [Alternative 2A provides greater long-term effectiveness  [Alternative 2A would actively reduce Alternative 2A has lower short-term effectivenessthan |Alternative 2A is more difficult to implement
protection than Alternative 1 by reducingthe massof ~ |be met. Alternative 2A would require 50+ and permanence than Alternative 1 because the contaminant mass in the West plume, Alternative 1 due to worker exposure to COCsduring  |than Alternative 1 but the most easily
contaminants in groundwater through active treament,  [years to meet chemica-specific ARARsfor  |contaminant mass and the time required for administration |thereby reducing the TMV of contaminants|sampling, installation, and OM&M activities, and implementable of Alternatives 2A, 3A, 4A, and
thus reducing the time necessary to restore the siteto  |the West plume, but ARARS for the East of 1Cswould be reduced. However, Alternative 2A does  |through treatment; however, TMV of possible higher community risk from transport of 5A, asit requires the least amount of equipment
ICs. MNA. West Plume natural conditions. However, Alternative 2A would plume would not occur any faster than for not provide any more long-term effectiveness or contaminants in the East plume would not | generated wastes from the site, but ahigher level of and resources. Although power is available a the |NPV Cost = $55,000,000
2 oA Conta'ynment W Groundwater | Provide alower degree of protection then Alternatives  |Alternatives 0 or 1. permanence for the East plume than Alternative 1. be reduced. short-term protection since it immediately provides site, it would have to be extended to the treatment|Higher than Alternative 1 but
Extraction and Ex-situ Treatment | 32 %A @nd 5A because it does not address the East downgradient hydraulic containment of the West plume |areaand each well. Also, the off-site extraction  |lower than Alternatives 3A,
plume. after startup. Worker exposure could be mitigated by |wells may require remote power supply due to the|4A, and 5A.
OSHA compliance, PPE use, and site-specific H& S long distance from the treatment area.
procedures, and community risk could be mitigated by
adhering to DOT regulations.
Alternative 3A would provide agreater degree of Action- and location-specific ARARswould  |Alternative 3A provides greater long-term effectiveness  [Alternative 3A offers the same reduction in|Alternative 3A includes the same risks as Alternative  |Alternative 3A is more difficult to implement
protection than Alternatives 1 and 2A. Alternative 3A  |be met. Alternative 3A would require 50+ and permanence than Alternative 1. The degree of long-  [the TMV of COCsinthe West plumeas |2A but has alower short-term effectiveness due to East [than Alternative 2A because of the addition of
would remove contaminant mass more quickly than years to meet chemical-specific ARARsfor  [term effectiveness and permanence provided by Alternative 2A. However, reduction of the |plume activities; however, it would aso provide East plume activities. It requires four wells and
ICs. MNA. West Plume Alternatives 2A and 4A, but may not provide the same  |the West plume and approximately 16 years [Alternative 3A is greater than Alternative 2A by actively [TMV of COCsin the East plume would be [immediate short-term COC reductionsin the East associated power and piping to be installed within NPV Cost = $60,200,000
Cont a'ynm ent W Groundwater level of protection to off-site groundwater resources and |to meet ARARS for the East plume source  |addresses source area groundwater in the East plume, but |greater than Alternative 2A because plume source area. On-site construction and commercia |an area occupied by severa buildings and Approximately tH e m e cost
Extraction and Ex-situ Treatment receptors as Alternatives 4A or 5A, which dsoinclude |area, which isfaster than Alternative 2A; less than Alternatives 4A and 5A, because contamination |Alternative 3A removes COC massfrom  |worker exposure is increased in the source areadue to  Junderground utilities, potentialy limiting well as Alternative 4A. Higher
3 3A and East Plume Source Area " |hydraulic control of the downgradient portion of the East|however, Alternative 3A may not meet located downgradient of the East plume source areawould |the East plume source area. Alternative 3A [the proximity to underground utilities and occupied locations and/or bel ow-grade piping routes. than Alternatives 1 and 2A
Treatment by Groundwater plume. ARARs for the downgradient porti qn of the |be treated through natura (primarily abiotic and physical) |may offer afaster reducn_on inTMV inthe [buildi ngs._No shor_t—term effect would be seen on the but lower than Alternative
Extraction and Ex-situ Treatment East plume any faster than Alternatives 4A or | processes. source areathan Alternalve 4A bgt would |downgradient portion of the East plume. BA.
BA. not reduce TMV in the downgradient
portion of the East plume.
Alternative 4A would provide agreater degree of Action- and location-specific ARARswould  |Alternative 4A provides greater long-term effectiveness | Alternative 4A offers the same reduction inAlternative 4A includes the same risks as Alternative  |Alternative 4A is more difficult to implement
protection than Alternatives 1 and 2A. Alternative 4A | be met. Alternative 4A would require 50+ and permanence than Alternative 1. The degree of long-  |the TMV of COCsinthe West plumeas | 2A but has alower short-term effectiveness due to East |than Alternative 2A but less difficult than
1Cs MNA. West Plume would aso provide ahigher level of protection than years to meet chemical-specific ARARsfor  [term effectiveness and permanence provided by Alternative 2A and greater reduction of plume activities, however, it would aso provide Alternative 3A because it requires two wells and NPV Cost = $60,700,000
Co nta'ynm ent W Groundwater Alternative 3A to off-site groundwater resources and the West plume, and 50+ years to meet Alternative 4A is greater than Alternative 3A and the TMYV inthe East plume because immediate short-term COC reductionsin the associated power and piping to be installed in the ADDroxi ma; o tr;e §me cost
) ! receptors because it includes hydraulic control of the  |ARARsfor the East plume. same as Alternative 5A, because the wells would be Alternative 4A dso removes COC mass  [downgradient portion of the East plume. It would be  [downgradient portion of the East plume. PP ey )
Extraction and Ex-situ Treatment, . . X X . X R L ! as Alternative 3A. Higher
4 4A ] downgradient portion of the East plume. installed downgradient to capture and treat impacted from the downgradient portion of the East |more effective in the short term than Alternative 3A )
and East Plume Containment by s ’ T ) . L than Alternatives 1 and 2A
) groundwater originating from the East plume source area. |plume. The reduction of TMV would be  |because it minimizes work in the occupied building area }
Groundwater Extraction and Ex- ] ) ) ) but lower than Alternative
A less quick than Alternative 5A but and addresses the downgradient portion of the East
situ Treatment . . 5A.
gppreciably the same at the controlling plume.
downgradient edge of the East plume.
Alternative 5A would provide agreater degree of Action- and location-specific ARARswould  |Alternative 5A provides greater long-term effectiveness  [Alternative 5A offers the same reduction in|Alternative 5A includes the same risks as Alternative  |Alternative 5A isthe least implementable
ICs. MNA. West Plume protection than Alternatives 1 and 2A. Alternative 5A  |be met. Alternative 5A would require 50+ and permanence than Alternative 1. The degree of long-  |[the TMV of COCsinthe West plumeas | 2A but has alower short-term effectiveness due to East |dternative due to the requirement for the most
Conta'ynment W Groundwater would aso provide the same higher level of protection |yearsto meet chemical-specific ARARsfor  [term effectiveness and permanence provided by Alternative 2A and greater reduction of plume activities, however, it would aso provide wellsin the greatest number of locations, dong
Extraction and Ex-situ Treatment as Alternative 4A (vs Alternative 3A) to off-site the West plume, and 50+ years to meet Alternative 5A is greater than Alternative 3A and the TMYV inthe East plume because immediate short-term COC reductions in both the with the highest extraction flowrates to manage
East Plume Source Area " | groundwater resources and receptors because it indudes [ ARARSs for the East plume. It would meet same or margindly greater than Alternative 4A, because  |Alternative 5A aso removes COC mass  |source areaand downgradient portion of the East plume.|and treat. NPV Cost = $65,900,000
5 5A Treatment by Groundwater hydraulic control of the downgradient portion of the East| ARARs within the East plume source areain |wellswould be installed both in the source areaand from the source areaand downgradient On-site construction and commercia worker exposure Higher than all otyh er '
Extraction and Ex-situ Treatment plume. Alternative 5A removes mass more quickly than |16 years, but would not reduce the overal downgradient to capture and treat impacted groundwater  |portion of the East plume. Masswould be |risk is greater than al other Alternatives due to work in Aternatives.
and East Plume Containment byy Alternative 4A, but does not offer any gppreciable timeframe for the remainder of the East originating from the East plume source area removed quicker than Alternative 4A, and |all three plume areas. It would be more effective than i
Groundwater Extraction and Ex- increase in protection (due to planned ICs at the site) or |plume to meet ARARs any more than more mass would be removed vs 3A because it addresses the downgradient portion of the
situ Treatment decrease inthe OM&M timeframe of the East plume  [Alternative 4A. Alternative 3A. East plume.
hydraulic control system.
Notes:
ARARs: Applicable or Relevant and Appropriate Requirements ICs: ilnstitutional controls OM&M: operation, maintenance, and monitoring
COCs: chemicals of concern MNA: monitored natural attenuation RAOs: Remedial Action Objectives
DOT: U. S. Department of Transportation NPV: net present value, based on a 1.5% discount factor (Office of Management and Budget, 2015) TMV:  toxicity, mobility, and volume
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Table 4-2
Cost Comparison for Detailed Analysis of Remedial Alternatives
Chino Airport
Chino, California

Alternative Cost Estimate in Real Dollars (in Year Spent) Alternative Cost Estimate in 2016 Dollars (NPV @ 1.5%)* Alternative
FS Alternative Alternative Name ) ) Duration
Capital Costs OM&M Costs Closure Costs Total Cost Capital Costs OM&M Costs Closure Costs Total Cost (Years)**
0 0 No Further Action None None None None None None None None 50+
1 1 ICs and MNA $500,000 $12,800,000 $300,000 $13,700,000 $500,000 $8,900,000 $200,000 $9,600,000 50+
ICs, MNA, West Plume Containment by
2 2A Groundwater Extraction and Ex Situ Treatment $8,200,000 $66,500,000 $1,200,000 $75,900,000 $8,100,000 $46,300,000 $600,000 $55,000,000 50+
ICs, MNA, West Plume Containment b
Ground'vvater I‘Extraction and Ex Situ Trearient 50+ (W. Plume
3 3A ' $10,500,000 $69,600,000 $1,500,000 $81,600,000 $10,300,000 $49,100,000 $800,000 $60,200,000 Containment);
and East Plume Source Area Treatment by 16 (E. Plume Source)
Groundwater Extraction and Ex Situ Treatment ’
ICs, MNA, West Plume Containment by
4 ap  |Croundwater Extraction and Ex Situ Treatmentf o o5 o) $72,200,000 $1,400,000 $83,400,000 $9,700,000 $50,300,000 $700,000 $60,700,000 50+
and East Plume Containment by Groundwater
Extraction and Ex Stu Treatment
ICs, MNA, West Plume Containment by
e e ™ s0- . i Fue
5 5A . . y $12,100,000 $75,300,000 $1,700,000 $89,100,000 $11,900,000 $53,100,000 $900,000 $65,900,000 Containment);
Groundwater Extraction and Ex Situ Treatment, 16 (E. Plume Source)
and East Plume Containment by Groundwater '
Extraction and Ex Stu Treatment
Notes:

* A discount factor of 1.5% was used to calculate the NPV based on the November 2015 federal Office of Management and Budget rate for 30-year projects (OMB, 2015)
** Where Alternative Duration > 30 years, costs were calculated for estimated reasonable period (i.e., 50-yr period), as per guidelines (USEPA, 2000)

ERD:
GW:
ICs:

enhanced reductive dechlorination

groundwater
institutional controls

MNA:
NPV:

monitored natural attenuation

net present value

OM&M: operation, maintenance, and monitoring
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ZONING LEGEND

AD - Airport Development
AG - Agricultural

AR - Airport Related

CG - Commercial General

0S-1 - Open Space Recreational

0S-2 - Open Space Natural

OS-N - Open Space Natural

OS-R - Open Space/Recreational

OS-W - Open Space Water

M2 - General Industrial

RC - Regional Commercial Land Use District
ER - Estate Residential

LDR - Low Density Residential

MDR - Medium Density Residential

HDR-16 - High Density Residential (16 DU/AC)
HDR- 20 - High Density Residential (20 DU/AC)
HDR- 30 - High Density Residential (30 DU/AC)
NC - Neighborhood Commercial
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