ALIFORNIA
Si:gh-SpeedORuil Authority 2 Alternatives

2  ALTERNATIVES

2.1 Introduction

This chapter describes the Shared Passenger Track Alternatives and the No Project Alternative
that the California High-Speed Rail Authority (Authority) is considering in this Draft Environmental
Impact Report (EIR)/Environmental Impact Statement (EIS). The chapter addresses the following
topics:

e The background and development of the California High-Speed Rail (HSR) System and the
Los Angeles to Anaheim Project Section (project section)
e A general description of HSR system infrastructure

e Potential alternatives considered during the alternatives screening process and not carried
forward for full evaluation in this Draft EIR/EIS

e The No Action (No Project) Alternative and the Los Angeles to Anaheim (project) alternatives
e Travel demand and ridership forecasts

e Operations and service plan

e Construction plan

e Permits and approvals required

More detailed information on characteristics of the project is provided in the following appendices:
e 1-A, Changes in Project Benefits and Impacts

e 2-A, Impact Avoidance and Minimization Features

e 2-B, Applicable Design Standards

e 2-C, Buena Park Metrolink Station Relocation and Commerce Metrolink Station Relocation
Analysis

e 2-D, Station Access Methodology Report!
e 2-E, Operations and Service Plan

The project alternatives discussed in this chapter are consistent with and build from the train
technology, alignment corridor, and station locations selected by the Authority and the Federal
Railroad Administration (FRA) at the conclusion of the Tier 1 EIR/EIS processes for the HSR
system (refer to Section 1.1.2, The Decision to Develop a Statewide High-Speed Rail System).
The alternatives are the result of the Authority’s consideration of an extensive array of potential
alternatives and sub-alternatives, all with the benefit of extensive public, stakeholder, and agency
input. The design drawings that support the descriptions of Shared Passenger Track Alternative A
and Shared Passenger Track Alternative B are provided in Volumes 3.1 through 3.6, Alignments
and Other Plans, of this Draft EIR/EIS. Figure 2-20 illustrates the alternatives considered in this
Draft EIR/EIS. These alternatives are designed to a preliminary level of engineering sufficient to
identify and analyze potential environmental impacts. Shared Passenger Track Alternative A is
the California Environmental Quality Act (CEQA)-proposed project pursuant to State CEQA
Guidelines Section 15124 and the Preferred Alternative under the National Environmental Policy
Act (NEPA).

The Authority sought to identify reasonable and feasible project alternatives that would meet the
purpose and need for the project (Chapter 1, Purpose, Need, and Objectives). Through the
alternative development process, the Authority identified those alternatives where environmental

1 This memorandum was produced on November 21, 2018, and presents references to older HSR guidelines and
forecasts; however, the general methodology and stakeholder review process remains applicable.
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constraints or engineering challenges would justify dropping alternatives from further analysis,
while retaining those alternatives that would be expected to avoid or minimize impacts on
environmental and community resources. The process also provided comparative information and
data highlighting similarities and differences between alternatives by using applicable state and
federal standards, environmental impact criteria, design criteria, and construction/operational
factors.

The Authority worked with community and agency stakeholders to vet the conceptual alternatives
and to gather information used in developing and comparing alternatives, as follows. The
Authority and FRA initiated this project-level environmental review for the project section in 2007
by releasing the Notice of Preparation/Notice of Intent to inform the public of the beginning of the
preparation of a Draft EIR/EIS for the project section.?2 They engaged in project scoping,
completed a Preliminary Alternatives Analysis Report in 2009, and completed Supplemental
Alternatives Analysis (SAA) Reports in 2010 and 2016. The 2016 SAA Report considered two
alternatives: Alternative 1 (formerly called the Dedicated High-Speed Track Alternative) and
Alternative 2 (formerly called the Consolidated Shared-Track Alternative). Because of higher
capital costs and potentially greater adverse impacts on sensitive environmental resources, the
Authority and FRA eliminated Alternative 1 from further consideration and advanced Alternative 2
(later refined as Alternative 2R in 2016 and then the HSR Project Alternative in 2018) for analysis
in the project Draft EIR/EIS.

The Authority continued to refine the design and coordinate with stakeholders and determined
that, to maintain existing passenger rail and freight operations, additional BNSF Railway (BNSF)
and intermodal facilities would be needed in Lenwood and Colton. The Authority identified the
2018 HSR Project Alternative as the Preferred Alternative, which included new BNSF
components in Lenwood and Colton, and rescoped the project in August 2020. Stakeholder
feedback on the two BNSF project components following the 2020 revised scoping? raised
substantial opposition to and concern for introducing a new intermodal facility far outside the
project corridor. For these reasons, the Authority prepared another SAA (Authority 2023a) to
remove these components, modify various project components, add design options, modify
operations, and develop the Shared Passenger Track Alternatives to advance for further
environmental analysis in the Draft EIR/EIS.

As of July 2019, the environmental review, consultation, and other actions required by applicable
federal environmental laws for this project are being or have been carried out by the State of
California pursuant to 23 U.S. Code 327 under a NEPA Assignment Memorandum of
Understanding between FRA and the State of California. The FRA and the State of California
renewed the 2019 Memorandum of Understanding on July 22, 2024.

2.2 Independent Utility

As discussed in Chapter 1, the Authority and FRA divided the HSR system they established with
Tier 1 process into individual project sections for Tier 2 planning, environmental review, and
decision making. The Authority, consistent with regulations issued by the Federal Highway
Administration, considers three criteria when determining the scope of a project to be considered
in an EIS: (1) whether it connects “logical termini” and has “sufficient length to address
environmental matters on a broad scope”; (2) whether it has “independent utility or independent
significance,” meaning that it will “be usable and be a reasonable expenditure even if no
additional transportation improvements in the area are made”; and (3) whether it will “restrict
consideration of alternatives for other reasonably foreseeable transportation improvements”

(23 Code of Federal Regulations Part 771.111(f)).# The Federal Highway Administration defines

2 The Notice of Intent was issued in the Federal Register on March 15, 2007 (72 Federal Register 12,250).
3 A Revised Notice of Intent was issued in the Federal Register on August 25, 2020 (85 Federal Register 52,406).

4 While these regulations do not apply to this project because it was initiated prior to November 28, 2018 (the effective
date of the regulations [23 Code of Federal Regulations Part 771.109(a)(4)]), these criteria were used to determine the
scope of the project section.
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logical termini as the rational starting and ending points for a transportation improvement project
and for review of the environmental impacts of the project (FHWA 1993).5 The project section
connects logical termini at planned passenger stations where HSR service would be provided, at
Los Angeles Union Station (LAUS) to the north and at Anaheim Regional Transportation
Intermodal Center (ARTIC) to the south. If other sections of the HSR system are not completed,
the infrastructure could be used by regional and intercity services to improve their capacity,
reliability, and performance (Authority 2009).

2.3 Background
2.31 California High-Speed Rail System Background

The Authority, a state governing board formed in 1996, is responsible for planning, designing,
building, and operating the California HSR System. Its statutory mandate is to develop an HSR
system that coordinates with the state’s existing transportation network, which includes intercity
rail and bus lines, regional commuter rail lines, urban rail and bus transit lines, highways, and
airports. The California HSR System will provide intercity, high-speed service on more than
800 miles of tracks throughout California, connecting the major population centers of
Sacramento, the San Francisco Bay Area, the southern Central Valley, Los Angeles, the Inland
Empire, Orange County, and San Diego. It will use state-of-the-art, electrically powered, high-
speed, steel-wheel-on-steel-rail technology, including contemporary safety, signaling, and
automatic train control (ATC) systems, with trains capable of operating up to 220 miles per hour
(mph).

The project section would be a critical link in the Phase 1 HSR system connecting San Francisco
and the Bay Area to Los Angeles and Anaheim. The Authority and FRA relied on program
EIR/EIS documents (refer to Section 1.1.2), specifically the Final Program EIR/EIS for the
Proposed California High-Speed Train System (Statewide Program EIR/EIS) (Authority and FRA
2005), to select the Los Angeles — San Diego — San Luis Obispo Rail Corridor (LOSSAN
Corridor) between Los Angeles and Anaheim for further study. Therefore, the development of
alternatives for this project-level Draft EIR/EIS for the project section focused on alternative
alignments along the LOSSAN Corridor.

Pursuant to the requirements of NEPA and CEQA, the Authority has conducted a public and
agency involvement program as part of the environmental review process. The Authority has
actively engaged local representatives, Native American tribes, public agencies, business
interests, the public, and communities along the corridor in the development of the project
section. This outreach began in 2007 with the Authority and FRA issuing a Notice of Intent and
Notice of Preparation to begin a project-level environmental review of the project section.®
Scoping meetings were held in 2007 to receive input on the scope of issues that should be
analyzed in the Draft EIR/EIS. The Authority and FRA published a draft scoping report
documenting the results of this process in September 2009. The Authority rescoped the project in
2020, with a revised Notice of Intent and Notice of Preparation released on August 25, 2020. The
Authority and FRA held, and the Authority continues to hold, additional public meetings
throughout the preparation of this Draft EIR/EIS in which public input was considered. Refer to
Chapter 9, Public and Agency Involvement, for more information about those meetings. Specific

5 The Federal Highway Administration criteria for determining project scope, as established in 23 Code of Federal
Regulations Part 771.111(f), do not specifically address the scope of individual projects considered in the second tier of a
tiered NEPA process. With the tiered NEPA process, the same general principles apply, but they are applied in the
context of the decisions made in Tier 1—in this case, the decision to build the HSR system as a whole. Therefore, in
determining the scope of individual project sections for Tier 2 studies, the FRA and the Authority focused primarily on
determining whether each project section could serve a useful transportation purpose on its own, and ensuring that a
decision in one project section does not limit consideration of reasonable alternatives for completing the HSR system in
an adjacent section for which the NEPA process has not yet been completed.

6 The Notice of Intent was published in the Federal Register on March 15, 2007 (72 Federal Register 12,250). The
Authority released the Notice of Preparation on March 12, 2007. Subsequently, the Authority released a revised Notice of
Preparation/Notice of Intent on August 25, 2020, for a project definition that included the BNSF Lenwood and Colton
Components, as discussed in Chapter 9.
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efforts have also been made to engage minority and low-income populations throughout the Draft
EIR/EIS process. Refer to Chapter 5, Community Analysis, for detailed information about those
engagement efforts.

2.4 High-Speed Rail System Infrastructure

This section provides general information about the

performance criteria, infrastructure components and Blended System and Operations
systems, and function of the proposed statewide HSR The California High-Speed Rail Business Plans
system as a whole. Notable infrastructure differences (https://hsr.ca.gov/about/business_plans/)
between this project section and the proposed HSR suggest blending railroad systems and
system as a whole are described in this section as operations. These terms refer to integrating
relevant. Detailed information on the Shared the planned high-speed rail system with
Passenger Track Alternatives, including alignment, existing intercity, commuter, regional, and
station locations, and maintenance facility location, is freight rail systems through coordinated
provided in Section 2.6.2, High-Speed Rail Build infrastructure (blended systems) and

scheduling, ticketing, and other means
(blended operations).

Alternatives — Overview.

The Shared Passenger Track Alternatives are in a

dense, urban environment primarily within an existing

railroad corridor, and thus has certain infrastructure

that differs from some other parts of the proposed HSR system. On most of the HSR system,
HSR trains would operate on dedicated and fully grade-separated tracks. In this project section,
HSR trains would share new and upgraded tracks with passenger and freight rail currently
operating in the LOSSAN Corridor. This shared-track arrangement is known as a “blended
system.” The Authority would build an additional mainline so that freight rail could operate on two
of the passenger rail tracks. Two of the four mainline tracks would be electrified. Operational
planning would support and optimize coordinated HSR, freight, and conventional passenger
service. Currently, the Metrolink Orange County and 91/Perris Valley Lines, National Railroad
Passenger Corporation (Amtrak) Pacific Surfliner and Southwest Chief, and BNSF and Union
Pacific Railroad (UPRR) freight trains operate within the LOSSAN Corridor. Because the
proposed Shared Passenger Track Alternatives are within the active LOSSAN passenger and
freight rail corridor, existing operators may have to change their operational patterns.” New and
realigned tracks would change the tracks on which the various users operate. Rail operators
(HSR, Metrolink, Amtrak, BNSF, and UPRR) would coordinate train schedules and storage and
maintenance needs to ensure efficiency and safety of the shared use of the corridor.

The Authority envisions the HSR system as a state-of-the-art, electrically powered, high-speed,
steel-wheel-on-steel-rail technology, which would employ the latest technology, safety, signaling,
and ATC systems. However, in this project section, the Authority committed to meet the Positive
Train Control (PTC) requirements and partner with current railroad operators and right-of-way
owners to assess whether the system can be updated to include ATC or other traffic
management solutions. The trains would be capable of operating at speeds of up to 220 mph,
over fully grade-separated, dedicated track. In this project section, the HSR tracks would not be
fully grade separated or solely dedicated to HSR trains, and the design would limit the maximum
speed of HSR to 90 mph.

The infrastructure and systems of the HSR system are composed of trains (rolling stock), tracks,
stations, train control, power systems, and maintenance facilities. The design of the HSR system
includes a double-track rail system to accommodate planned project operational needs for high-
capacity rail movement. Additionally, the HSR safety criteria require avoidance of at-grade
intersections on dedicated HSR alignments; accordingly, the system must be grade separated
from any other transportation system when operating at or above 125 mph.

7 Although freight rail would generally not operate on shared-track alignment, changes to operational patterns may be
required by freight operators because of new and realigned tracks in the LOSSAN Corridor.
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HSR and other passenger trains will not exceed speeds of 90 mph in this project section.
Therefore, grade separations are not required but would be built at six existing at-grade crossings
under the Shared Passenger Track Alternatives, with five of them being full grade separations
between the roadway and railroad corridor, and one being a partial grade separation with freight
track remaining at grade. These grade separations have been designed to ensure the safety of
pedestrians, vehicles, and HSR passengers. The Shared Passenger Track Alternatives would
also maintain eight existing at-grade crossings.

241 System Design Performance, Safety, and Security

The Authority designed the proposed California HSR System for optimal performance, and to
conform to industry standards and federal and state safety regulations, which are presented in
Table 2-1. The HSR system would be a partially grade-separated and limited-access guideway.
The capital cost estimates, presented in Chapter 6, Project Costs and Operations, of this Draft
EIR/EIS, include allowances for appropriate intrusion protection (fences and walls), state-of-the-
art communication, and access-control. Not only would the guideway be designed to keep
persons, animals, and obstructions off the tracks, the ends of the HSR trainsets (train cars) would
include a collision response management system to minimize the impacts of a collision. Aspects
of the HSR system would conform to the latest federal requirements regarding transportation
safety and security. The HSR trainsets would be pressure-sealed to maintain passenger comfort
regardless of aerodynamic change, similar to the pressure-sealed condition of an airplane.
Additional information regarding system safety and security is provided in Section 3.11, Safety
and Security, of this Draft EIR/EIS.

Table 2-1 High-Speed Rail Performance Criteria for Blended System

Category | Criteria

System design | = Electric propulsion system
criteria = Partially grade-separated guideway
= Limited access guideway with intrusion monitoring or intrusion protection where required

= Track geometry to maintain passenger comfort criteria (smoothness of ride, lateral or vertical
acceleration less than 0.05 g (i.e., acceleration from gravity))

System = Capable of traveling from San Francisco to Los Angeles in approximately 2 hours and 40 minutes’
capabilities = All-weather/all-season operation
= Capable of sustained vertical gradient of 2.5 percent without considerable degradation in
performance

= Capable of operating parcel and special freight service as a secondary use
= Capable of safe, comfortable, and efficient operation at speeds over 200 miles per hour
= Capable of maintaining operations at 3-minute headways

= Equipped with high-capacity and redundant communications systems capable of supporting fully
automatic train control

System = Mixed track configuration; fully dual track mainline with offline station stopping tracks, or mixed
capacity track configuration for sections with blended systems/operations

= Capable of accommodating a wide range of passenger demand
= Capable of accommodating normal maintenance activities without disruption to daily operations

Level of = Capable of accommodating a wide range of service types (express, semi-express/limited stop,
service and local)

' Proposition 1A does not specify a travel time for service between Los Angeles and Anaheim.

HSR operation would follow safety and security plans developed by the Authority, including:
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2.4.4.1 At-Grade Profile

At-grade track profiles (Figure 2-5) are best suited in areas where the ground is relatively flat, and
where interference with local roadways is infrequent. The at-grade track would be built on

compacted soil a

nd ballast material (a thick bed of angular rock) to prevent subsidence or

changes in the track surface from soil movement. To avoid potential disruption of service from
floodwater, the rail would generally be built above the 100-year floodplain. The height of the at-
grade profile may vary to accommodate slight changes in topography and to provide clearance
for stormwater culverts and structures to allow water flow and sometimes wildlife movement.

Figure 2-6 also d
equipment install
Construction.

isplays the various components of a typical OCS. The assembly and signal
ations of the OCS are explained in Section 2.10.5.4, Railroad Systems

Ballast-subballast

interface
ol Subballast layer [S58
Subgrade soil
Figure 2-5 Typical Track Cross Section
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Figure 2-6 At-Grade Typical Cross Section
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2.4.4.2 Retained-Fill Profile

Retained-fill profiles (Figure 2-7) are used when it is necessary to narrow the right-of-way within a
constrained corridor to minimize property acquisition or to transition between at-grade and
elevated profiles. The guideway would be raised off the existing ground on a retained fill platform
made of reinforced walls, much like a freeway ramp. Short retaining walls would have a similar
effect and would protect the adjacent properties from a slope extending beyond the rail guideway.
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Figure 2-7 Retained-Fill Typical Cross Section

2.4.4.3 Retained-Cut Profile

Retained-cut profiles (Figure 2-8) are used when the rail alignment crosses under existing rail
tracks, roads, or highways that are at grade. This profile type applies to short distances in highly
urbanized and constrained situations. In some cases, it is less disruptive to the existing traffic
network to depress the rail profile under these crossing roadways. Retaining walls would typically
be needed to protect the adjacent properties from a cut slope extending beyond the rail
guideway. Retained-cut profiles apply also to roads or highways when it is desirable to depress
the roadway underneath an at-grade HSR alignment.
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Figure 2-8 Retained-Cut Typical Cross Section

2.4.4.4 Trench Profile

Trench profiles (refer to the August 2013 Appendix A of TM 1.1.21: Typical Cross Sections for
15% Design)'° are used when the rail alignment traverses highly variable topography or highly
constrained, densely developed urban situations. Trench profiles reduce track distance and
curvature needed to maintain acceptable vertical and horizontal grades in mountainous terrain.
Trenches may be used in dense urban settings to avoid land use or traffic disruptions.

Both Shared Passenger Track Alternative A and Shared Passenger Track Alternative B would
have one braced trench near the Fullerton Airport. In addition, Shared Passenger Track
Alternative B would have three trenches under Olympic Boulevard. Section 2.10.5.3, Trench
Construction, includes details about these trenches.

2.4.4.5 Elevated Profile

Elevated profiles (Figure 2-9) can be used in urban areas where extensive road networks must be
maintained. An elevated profile must have a minimum clearance of approximately 16.5 feet over
roadways and approximately 24 feet over railroads. Pier supports are typically approximately

10 feet in diameter at the ground. The Authority could use such structures to cross waterbodies;
even though the trackway might be at grade on either side, the width of the water channel could
require a bridge at the same level, which would be built in the same way as the elevated profile.

10 Refer to Authority website, www.hsr.ca.gov/docs/programs/eir_memos/Proj_Guidelines_TM1_1_21R00.pdf.
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Figure 2-9 Elevated Structure Typical Cross Section

2.4.4.6 Straddle Bents

When the HSR elevated profile crosses over a roadway or railway on a very sharp skew (degree
of difference from the perpendicular), a straddle bent ensures that the piers are outside of the
functional/operational limit of the roadway or railway. As illustrated on Figure 2-10, a straddle bent
is a pier structure that spans (or “straddles”) the functional/operational limit of a roadway,
highway, or railway. Typical roadway and highway crossings that have a smaller skew angle (i.e.,
the crossing is nearly perpendicular) generally use intermediate piers in medians and span the
functional right-of-way. However, for larger-skew-angle crossing conditions, median piers would
result in excessively long spans that are not feasible. Straddle bents that clear the functional
right-of-way would be spaced as needed (typically 110 feet apart) to provide feasible span

lengths for bridge crossings at larger skew angles.
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Figure 2-10 Straddle Bent Typical Cross Section

24.5 Grade Separations

The Shared Passenger Track Alternatives would remain mostly at grade, but 5 of 14 existing
at-grade crossings would be rebuilt as fully grade separated, and one would be partially grade
separated for HSR only, with HSR tracks on an elevated structure and freight train tracks
remaining at grade. The following list describes possible scenarios for HSR grade separations for
roadways, irrigation, and drainage facilities:

e Elevated HSR road crossings: In urban areas, it may be more feasible to raise the HSR as
illustrated on Figure 2-11 and Figure 2-12. This is especially relevant in downtown urban
areas where use of an elevated HSR guideway would minimize impacts on the existing
roadway system.

e Roadway overcrossings: Along the project section, there are local roadways and state route
facilities that currently cross at grade, over, or under the BNSF-, Los Angeles County
Metropolitan Transportation Authority (Metro)-, and Orange County Transportation Authority
(OCTA)-owned railroad right-of-way. Roadway modifications are identified on the project
designs in Volume 3.3 of this Draft EIR/EIS, and described in Section 2.6.3.6, State Highway
or Local Roadway Modifications. Figure 2-11 illustrates how a roadway would be grade
separated over both the HSR and the railroad in these situations. Minimum clearance
between the roadway bridge and HSR would be 24 feet over the HSR in some existing
locations along the project section, but generally would be 27 feet over the HSR.

e Roadway undercrossing: The Shared Passenger Track Alternatives may require
undercrossings for the HSR to travel over roadways. Figure 2-12 illustrates how the roadway
would be grade separated below the HSR track.

e Irrigation and drainage facilities: The HSR alignment would affect some existing drainage and
irrigation facilities. Depending on the extent of the impact, existing facilities would be
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modified, improved, or replaced, as needed to maintain existing drainage and irrigation
functions and support HSR drainage requirements.

Pier Pier Pier
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Source: Authority 2025
Min = minimum, HSR = high-speed rail; CL = centerline

Figure 2-11 Overcrossings above High-Speed Rail Guideway and Existing Railroad
Trackway
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Figure 2-12 Typical Cross Section of Roadway Grade-Separated Beneath High-Speed Rail
Guideway
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2.4.6 Traction Power Distribution

California’s electricity grid would power the proposed HSR system. The HSR system is expected
to require less than 1 percent of the state’s future electricity consumption. In 2008, a study
performed by Navigant Consulting, Inc. found that although the HSR would be supplied with
energy from the California grid, it is not feasible to physically control the flow of electricity from
particular sources (Navigant Consulting, Inc. 2008). However, it would be feasible for the
Authority to obtain the quantity of power required for the HSR from 100 percent clean, renewable
energy sources through a variety of mechanisms, such as paying a clean-energy premium for the
electricity consumed. In 2014, the Authority verified the feasibility of powering the HSR system
with 100 percent renewable energy sources (Authority 2014).

The project would not include the construction of a separate power source, although it would
include the extension of underground or overhead transmission lines to a series of substations
positioned along the HSR corridor. Working in coordination with power supply companies and per
design requirements, the Authority has identified frequency and right-of-way requirements for
these facilities, as described below.

Trains would draw electric power from an OCS with the running rails acting as the other
conductor. The OCS would consist of a series of mast poles approximately 23.5 to 28.5 feet
higher than the top of the rail, with contact wires suspended from the mast poles between 17 to
23.5 feet from the top of the rail, depending on location along the project section. The train would
have an arm, called a pantograph, to maintain contact with this wire to provide power to the train.
The mast poles would be spaced approximately every 200 feet along straight portions of the track
down to every 70 feet in tight-turn track areas. Statewide, the power supply would consist of a 2-
by 25-kilovolt (kV) OCS for electrified portions of the statewide system.
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2.4.6.1 Traction Power Substations

Based on the HSR system’s estimated power
needs, traction power substations (TPSS)
would each need to be approximately 32,000
square feet (200 feet by 160 feet) and be
located at approximately 30-mile intervals.
Figure 2-13 is a typical TPSS. Figure 2-14 is a
typical TPSS OCS feeder gantry.

TPSSs would have to accommodate the
power substations and would require a buffer
area around them for safety purposes. In the
Shared Passenger Track Alternatives,
substations would be built at locations where

required voltage is available from third-party Source: uthoi017
utility substations. Potential TPSS locations . . .
have been identified in Los Angeles and Figure 2-13 Traction Power Substation

Anaheim based on system requirements and
existing conditions, including location of
existing infrastructure and parcel size. The
approximately 30-mile project section would
require two TPSSs.

Each TPSS site would require a 2-acre parcel
and would have a 20-foot-wide access road
(or easement) from the street access point to
a protective fenced perimeter. Each
substation would include an approximately
450-square-foot control room (each
alternative design includes these facilities, as
appropriate). Each TPSS would have two

115/50 kV, or 230/50 kV,. single-phase Source: Authority 2017

transformers, both of which would be rated at ] . .
60 megavolt amperes. The autotransformer Figure 2-14 Traction Power Substation
feed system would step down the Overhead Contact System Gantry

transmission voltage to 50 kV (phase-to-

phase), with 25 kV (phase-to-ground) to

power the traction system. Screening of the TPSS could include a wall or fence. For additional
information about potential TPSS sites, refer to Section 2.4.6.5, Network Upgrades.

Southern California Edison, the Los Angeles Department of Water and Power (LADWP), and
Anaheim Public Utilities would provide electric service for the project section and have indicated
that existing lines and facilities would need to be built, upgraded, or rebuilt to serve the Shared
Passenger Track Alternatives. The work required in building, upgrading, or reconductoring high-
voltage electrical lines or substations may include the installation of new equipment, support
structures, and power poles/structures. When electrifying the HSR system, Southern California
Edison would design and implement changes to its high-voltage electrical lines, including
relocating existing power lines, adjusting height clearances of the existing electrical lines, and
building or upgrading substations.
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2.4.6.2 Traction Power Switching
and Paralleling Stations

Switching and paralleling stations work
together to balance the electrical load
between tracks, and to switch power off or on
to either track in the event of an emergency.
Switching stations (Figure 2-15) would be
required at approximately 15-mile intervals,
midway between the TPSSs. These stations
would need to be approximately 9,600 square
feet (120 feet by 80 feet).

Paralleling stations (Figure 2-16 and Source: Authority 2017
Figure 2-17) would be required at
approximately 5-mile intervals between the
switching stations and the TPSSs. The
paralleling stations would need to be
approximately 8,000 square feet (100 feet by
80 feet). Each station would include an
approximately 450-square-foot (18 feet by
25 feet) control room.

Figure 2-15 Switching Station

The switching and paralleling stations and
associated feeder gantries could be screened
from view with a perimeter wall or fence.

The Shared Passenger Track Alternatives’
footprints include a switching station in Santa
Fe Springs and paralleling stations in
Montebello and Fullerton. Paralleling station
locations were identified based on system Source: Authority 2017

requirements and existing site conditions. For Figure 2-16 Paralleling Station
additional information about the potential
switching and paralleling station sites, refer to
Section 2.6.3.2, Ancillary Facilities.

2.4.6.3 Backup and Emergency
Power Supply Sources for
Stations and Facilities

During normal system operations, power
would be provided by the local utility service
or from the TPSS. Should the flow of power
be interrupted, the system would automatically
switch to a backup power source through use
of an emergency standby generator, an s o s
uninterruptable power supply, or a direct Source: Authority 2017
current battery system.

DR omasas

Figure 2-17 Paralleling Station Overhead
For the Shared Passenger Track Alternatives, Contact System Gantry

permanent emergency standby generators are

anticipated to be at passenger stations and

terminal layup/storage and maintenance facilities. These standby generators are required to be
tested (typically once a month for a short duration) in accordance with National Fire Protection
Association Standard 110/111 to ensure their readiness for backup and emergency use. If
needed, portable generators could also be transported to other trackside facilities to reduce the
impact on system operations.
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2.4.6.4 Electrical Interconnections

Southern California Edison, LADWP, and Anaheim Public Utilities would provide electric service
for the project section and have indicated that existing lines and facilities would need to be built,
upgraded, or rebuilt to serve the Shared Passenger Track Alternatives. As previously described,
each TPSS would have two 115/50-kV or 230/50-kV single-phase transformers. These
transformers would interconnect the TPSS to two breaker-and-a-half bays'! built at a new utility
switching station or within the fence line of an existing utility facility via a short section of 230-kV
transmission or 115-kV power lines (tie-line). Per Authority requirements, the proposed
interconnection points would need redundant transmission (i.e., double-circuit electrical lines)
from the point of interconnection, with each interconnection connected only to two phases of the
transmission source. A new utility switching station would encompass approximately 9,600
square feet (120 feet by 80 feet) and include an approximately 450-square-foot (18 feet by

25 feet) control building and, if required, a retention basin. The utility switching station could be
screened from view with perimeter walls or fences. Communication facilities (i.e., redundant [two
underground or one underground and one overhead on existing power structures] fiber optic
lines) would also be required to support the electrical interconnections connecting TPSSs to new
utility switching stations or to existing facilities, typically within tie-line/utility corridors.

2.4.6.5 Network Upgrades

The locations of electrical interconnections and network upgrades evaluated as part of the
Shared Passenger Track Alternatives’ footprints were determined through a preliminary
engineering assessment. In the absence of formal agreements between the Authority and utility
providers, assumptions about capacity and site access have been made. Detailed engineering of
electrical interconnections and network upgrade components will be completed closer to the start
of construction. Network upgrades could include modifications to existing infrastructure such as
expansion of existing substations and reconductoring of existing electrical lines (i.e., replacement
of power structures [poles and lattice steel towers] and electrical conductors with taller structures
and more efficient electrical wires or new electrical lines). All network upgrades would be
implemented pursuant to California Public Utilities Commission General Order 131-D.

Potential locations of TPSSs, switching, and paralleling stations for the Shared Passenger Track
Alternatives have been identified using known parameters and system requirements, subject to
future coordination with the utility provider. Section 2.6.3.2 lists the locations of the two proposed
TPSSs, switching station, and paralleling stations. Volume 3 (Alignments and Other Plans) of the
Draft EIR/EIS provides additional detail for locations for electrical interconnections.

247 Signaling and Train-Control Elements

PTC is a train safety system designed to automatically implement safety protocols and provide
communication with other trains to reduce the risk of a potential collision. The Rail Safety
Improvement Act of 2008 required the implementation of PTC technology across most railroad
systems, which was completed by December 31, 2020.

The Authority is committed to safe operations and will ensure that any updated train control
systems adopted meet the PTC requirements. Therefore, the Shared Passenger Track
Alternatives would include communication towers and ancillary facilities to implement the FRA
PTC requirements. PTC infrastructure consists of integrated command, control, communications,
and information systems for controlling train movements. The intent is to improve railroad safety
by substantially reducing the probability of collisions between trains, personal injuries, damage to
equipment, and over-speed accidents. Unlike other HSR project sections, this project section
would operate using conventional PTC signaling rather than a specialized HSR signaling system,
because of the lower operating speeds of the trains in this project section. Integrating the Shared
Passenger Track Alternatives with existing PTC would require further coordination with rail

11 A breaker and a half is a common design of overlapping circuits and circuit breakers to provide system reliability.
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operators within the corridor. Infrastructure sites such as communication towers already exist and
could be utilized by HSR along with existing operators.

Conventional PTC signaling would use a radio-based communications network with a fiber optic
backbone and communications towers approximately every 2 to 3 miles, depending on the terrain
and selected radio frequency. The towers would be in the HSR corridor in a fenced area of
approximately 20 feet by 15 feet, including a 10-foot by 8-foot communications shelter and a 6- to
8-foot-diameter, 100-foot-tall communications pole. These communications facilities could be
collocated within the TPSSs. Where communications towers cannot be located with TPSSs or
other HSR facilities, the communications facilities would be placed near the HSR corridor in a
fenced area of approximately 20 feet by 15 feet. However, the Authority has delineated train
control communication tower locations in the Preliminary Engineering for Project Definition.

Metrolink has implemented PTC throughout its entire network with the help of funding from the
Authority. Within the Los Angeles to Anaheim Project Section, HSR trains would share right-of-
way, tracks, or both with Metrolink.

2.4.8 Track Structure

The track structures in Shared Passenger Track Alternative A and Shared Passenger Track
Alternative B would consist of either a direct fixation system (with track, rail fasteners, and slab)
or ballasted track, depending on local conditions and decisions to be made in later design.
Ballasted track requires more frequent maintenance than slab track, as described in

Section 2.8.3, Maintenance Activities, but is less expensive to install.

For purposes of environmental review, slab or ballasted track is assumed for HSR structures and
ballasted track is assumed for at-grade sections.

249 Maintenance Facilities

The California HSR System includes four types of maintenance facilities: maintenance of
infrastructure facilities (MOIF), maintenance of infrastructure siding (MOIS), light maintenance
facility (LMF), and heavy maintenance facility (HMF). The California HSR System requires one
HMF, which would be within the Central Valley, outside of the project section. The project section
is proposed to include only an LMF.

2.4.9.1 Maintenance of Infrastructure Facilities and Sidings

The HSR system infrastructure would be maintained from regional
MOIFs at approximately 150-mile intervals. Each MOIF would be ~ Maintenance of Infrastructure

approximately 28 acres in size and would provide regional Facilities and Sidings
maintenance machinery servicing storage, materials storage, and A train industry term that refers to
maintenance and administration. An MOIF could be collocated repair and maintenance activity
with the HMF and sized to support the maintenance of concerning the right-of-way and
infrastructure requirements for 75 miles in either direction, with track, including track and

additional support provided by a MOIS facility within each 75-mile  roadway, buildings, signals, and
segment. The nearest MOIF to the project section would be in the  communication and power
Palmdale to Burbank Project Section. facilities.

The MOIS facilities would be centrally located within the 75-mile

maintenance sections on either side of each MOIF. Each MOIS facility would support MOIF
activities by providing layover of maintenance of infrastructure equipment and temporary storage
for materials. An MOIS facility would be about 4 acres in size. The nearest MOIS facility to the
project section is proposed in Bakersfield, within the Bakersfield to Palmdale Project Section,
outside of the limits of the project section being analyzed in this Draft EIR/EIS.

The design and spacing of maintenance facilities along the system would not require this project
section to include an MOIF or MOIS. The track maintenance facilities in the Palmdale to Burbank
and Bakersfield to Palmdale Project Sections, as well as opportunities for shared maintenance
with other rail operators using the tracks in the corridor, would be sufficient for this project
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section’s maintenance needs. Maintenance activities and responsibilities would be detailed in
memoranda of understanding or memoranda of agreement with the other rail operators.

2.4.9.2 Light Maintenance Facility

The Shared Passenger Track Alternatives would include an LMF, which includes space for
activities associated with fleet storage, cleaning, repair, overnight layover accommodations, and
servicing facilities. The LMF is likely to support the following functions:

e Train Storage: Some trains would be stored at the LMF prior to start of revenue service. The
LMF would have two storage tracks that could accommodate nine 800-foot-long trains.

e Examinations in Service: Examinations would include inspections, tests, verifications, and
quick replacement of certain train components on the train.

e Inspection: Periodic inspections would be part of the planned preventive maintenance
program requiring specialized equipment and facilities.

The size of the LMF site would support the level of daily revenue service dispatched by the
nearby terminal at the start of each revenue service day.

The Authority defines three levels of maintenance performed at an LMF:

e Level I: Daily inspections, predeparture cleaning and testing
e Level ll: Monthly inspections
e Level lll: Quarterly inspections, including wheel-truing

In 2023, the Authority released an update to its LMF standards in its Requirements for
High-Speed Trainset Fleet and Infrastructure Maintenance Facilities Report (Authority 2023c).

Based on the Authority’s maintenance requirements, HSR operations in Southern California
would require a Level Ill LMF for fleet storage, cleaning, repair, overnight layover
accommodations, and servicing facilities, including the necessary water cistern and power
facilities.

Level Il LMF requirements include:

Yard tracks (capable of holding a minimum of 20 trainsets) and runaround/transfer tracks
Dedicated train wash track

Wheel defect detection equipment

Inside shop tracks with interior access for inspections

Material and equipment storage areas

Employee offices, parking lot, and other related facilities

The proposed LMF sites for Shared Passenger Track Alternative A and Shared Passenger Track
Alternative B are discussed further in Sections 2.6.3.4, Light Maintenance Facility, and 2.6.4.4,
Light Maintenance Facility.

2.4.9.3 Heavy Maintenance Facility

Only one HMF would be required for the HSR system, and it would be within either the Merced to
Fresno Project Section or Fresno to Bakersfield Project Section. This facility would require
approximately 154 acres with space for activities associated with train fleet assembly,
disassembly, and complete rehabilitation; onboard components of the trainsets; and overnight
layover accommodations and servicing facilities. The site would include a maintenance shop,
yard, Operations Control Center building, one TPSS, other support facilities, and a train interior
cleaning platform. The property boundary for the HMF site would be larger than the acreage
needed for the actual facility because of the unique site characteristics and constraints of each
location.
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Additional information on the HMF is provided in Chapter 2, Alternatives, of the Merced to Fresno
Project Section EIR/EIS and the Fresno to Bakersfield Project Section Final EIR/EIS. 1213

2.5 Alternatives Considered During Alternatives Screening Process

The range of alternatives was developed using a tiered approach, which began with the 2005
Statewide Program EIR/EIS (Authority and FRA 2005). The following regulations and guidance
support this approach:

e Procedures for Considering Environmental Impacts (FRA 1999)'4

e State CEQA Guidelines Section 15126.6 (Consideration and Discussion of Alternatives to the
Proposed Project) and Section 15152 (Tiering)

e California Public Resources Code Section 21068.5 (Tiering or Tier)
e FRA High-Speed Intercity Passenger Rail Program Guidance®

Following the Authority’s and the FRA’s Tier 1 decisions for the statewide HSR program (refer to
Section 1.1.2), the Authority, in cooperation with the FRA, began the environmental review
process for the Los Angeles to Anaheim Project Section. The environmental review process
includes an outreach and public scoping process. Public and agency comments received during
the project section EIR/EIS scoping period (2007), revised scoping (2020), and through
interagency coordination meetings also informed the development of initial alternatives for the
screening evaluation. After the Authority identified the initial group of potential alternatives, it
developed alignment plans, preliminary profile concepts, and cross sections.

The following section provides additional information on the project section alternatives
development and analysis process.

251 High-Speed Rail Project-Level Alternatives Development Process
2.5.1.1 Project Definition Framework and Alternatives Development

HSR project definition began with the corridor and station locations selected by the Authority and
FRA in the Tier 1 programmatic decisions for the statewide HSR system. In 2001, the Authority,
in cooperation with the FRA, started a tiered environmental review process for the statewide HSR
system. The approved 2005 Tier 1 California HSR Program EIR/EIS studied conceptual corridors,
alignments, and station locations for the statewide HSR system. The Authority and FRA selected
the LOSSAN Corridor for the project alignment between Los Angeles and Irvine, with station
locations at LAUS, Norwalk/Santa Fe Springs, Anaheim, and Irvine.

The development of project-level alternatives followed the process described in Technical
Memorandum for the Alternatives Analysis Methods for Project EIR/EIS (Authority 2011a). The
assessment of potential alternatives involved both qualitative and quantitative measures that
address applicable policy and technical considerations. These included field inspections of
corridors; project team input and review considering local issues that could affect alignments;
qualitative assessment of constructability, accessibility, operations, maintenance, right-of-way,
public infrastructure impacts, railway infrastructure impacts, and environmental impacts;
engineering assessment of project length, travel time, and configuration of key features of the
alignment, such as the presence of existing infrastructure; and geographic information system-—

12 Refer to Authority website, https://hsr.ca.gov/high_speed_rail/project_sections/fresno_bakersfield.aspx, for Merced to
Fresno Project Section documents.

13 Refer to Authority website, www.hsr.ca.gov/Programs/Statewide_Rail_Modernization/Project_Sections/
fresno_bakersfield.html, for Fresno to Bakersfield Project Section documents.

14 While this Draft EIR/EIS was being prepared, the FRA adopted new NEPA compliance regulations (23 Code of Federal
Regulations Part 771). Those regulations only apply to actions initiated after November 28, 2018. Refer to 23 Code of
Federal Regulations Part 771.109(a)(4). Because this Draft EIR/EIS was initiated prior to that date, it remains subject to
the FRA’s Environmental Procedures rather than the Part 771 regulations.

15 Refer to website, High Speed Intercity Passenger Rail (HSIPR) Program | FRA (dot.gov)
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based analysis of impacts on farmland, water resources, wetlands, threatened and endangered
species, cultural resources, current urban development, and infrastructure.

The Authority and FRA evaluated the potential alternatives against the HSR system performance
criteria contained in the Authority’s Technical Memorandum for the Alternatives Analysis Methods
for Project EIR/EIS: travel time, route length, intermodal connections, capital costs, operating
costs, and maintenance costs (Authority 2011a). Screening also included environmental criteria
to measure the potential impacts of the proposed alternatives on the natural and human
environment:

e The land use criteria measured the extent to which a station alternative supports transit use;
is consistent with existing adopted local, regional, and state plans; and is supported by
existing and future growth areas.

e Constructability measured the feasibility of construction and the extent to which right-of-way
is obtainable or constrained.

e Community impacts measured the extent of disruption to neighborhoods and communities,
such as potential to minimize (1) right-of-way acquisitions, (2) dividing an established
community, and (3) conflicts with community resources.

e Environmental resources and quality measured the extent to which an alternative minimizes
impacts on natural resources.

2.5.1.2 Summary of Project-Level Alternatives Development Process

An EIR/EIS is required to analyze the potential impacts of

a range of reasonable alternatives (Cal. Code Regs., tit. Alternatives Analysis Reports

14, Section 15126.6; 64 Federal Register 28546, Section The Alternatives Analysis, including the
14). Under CEQA, the alternatives are to include a No preliminary and supplemental reports, is
Project Alternative and a range of potentially feasible available to request online at:
alternatives that would (1) meet most of the project’s https://hsr.ca.gov/about/public_records/

basic objectives, and (2) avoid or substantially lessen one

or more of the project’s significant adverse impacts (Cal. Code Regs., tit. 14, Section 15126.6(c)).
In determining the alternatives to be examined in the EIR, the lead agency must describe its
reasons for excluding other potential alternatives. There is no ironclad rule governing the range of
alternatives to be studied in an EIR other than the “rule of reason.” Under the “rule of reason,” an
EIR is required to study a sufficient range of alternatives to permit a reasoned choice (Cal. Code
Regs., tit. 14, Section 15126.6(f)). It is not required that all possible alternatives be studied.

Under NEPA, an EIS is required to analyze reasonable alternatives to the proposed action,
including the no action alternative (64 Federal Register 28546, Section 14(l)). Pursuant to Section
14(l) of the FRA’s Procedures for Considering Environmental Impacts, these include “all
reasonable alternative courses of action that could satisfy the [project’s] purpose and need”

(64 Federal Register 28546). The range of alternatives should include those that are technically
and economically practical and feasible.

Based on the Statewide Program EIR/EIS (Authority and FRA 2005), the Authority and FRA
selected the LOSSAN Corridor in 2005 as the alignment to advance for further Tier 2 (project-
level) study between Los Angeles and Anaheim. The LOSSAN Corridor was selected during the
Tier 1 (statewide) process because the Statewide Program EIR/EIS determined that it would
result in fewer infrastructure requirements, potentially decreased cost, and fewer environmental
impacts. The Authority and FRA based the selection of the LOSSAN Corridor alignment on the
assumption that the capacity and compatibility of uses associated with the shared operation of
HSR and existing nonelectric service (Amtrak, Metrolink, and freight trains) in the LOSSAN
Corridor would be resolved in subsequent project-level studies.

The Authority and FRA issued a Notice of Intent and Notice of Preparation (published in 2007) for
this project section. The Authority performed public scoping in 2007. During the scoping process,
several comments received by the public included suggestions for alternative alignments,
including options (e.g., other alignments, tunnels) in consideration of at-grade street crossings,
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and an alternative Santa Fe Springs station location. Alternatives were developed with
consideration for travel time, train speed, cost, local access times, potential connections with
other modes of transportation, ridership potential, the distribution of population and major
destinations along the route, and local planning constraints and conditions. The Authority
considered options suggested during public scoping, with some deemed not feasible based on
the aforementioned factors (Authority and FRA 2009a).

The Authority and FRA then conducted further planning to develop and screen potential
alignment alternatives between Los Angeles and Anaheim. The alternatives development process
is documented in the Anaheim to Los Angeles Section Alternatives Analysis Report (2009 AA
Report) (Authority and FRA 2009b), the July 2010 Los Angeles to Anaheim SAA Report
(Authority and FRA 2010), and the 2016 Los Angeles to Anaheim Project Section SAA Report
(Authority and FRA 2016). The 2016 SAA Report considered two alternatives: Alternative 1
(formerly called the Dedicated High-Speed Train Alternative) and Alternative 2 (formerly called
the Consolidated Shared-Track Alternative). Because of higher capital costs, right-of-way
impacts, and potential impacts on sensitive resources, the FRA and the Authority eliminated
Alternative 1 from further consideration, and refined Alternative 2 to include up to six mainline
tracks in the project corridor, which would allow for introduction of HSR service with blended
systems and increased Amtrak, Metrolink, and BNSF trains.

The 2016 Refinement Report describes design refinements to 2016 SAA Report Alternative 2.
These additional design refinements occurred following the 2016 SAA Report as a result of
engagement with key stakeholders within the project corridor. The Authority engaged with various
stakeholders, including legislative staff and elected officials, through group and individual
briefings with Stakeholder Working Groups and key rail-related organizations such as Amtrak, the
LOSSAN Rail Corridor Agency, Metrolink, BNSF, and Metro to address project design and
operational issues. More details on stakeholder coordination can be found in Chapter 9.

As described in the 2016 Refinement Report, the Authority made design refinements to
Alternative 2 between Redondo Junction and Fullerton Junction, which is the portion of the
project section owned by BNSF. Generally, the design refinements to Alternative 2 reduced the
total acres that would need to be acquired to introduce HSR service within this active passenger
and freight rail corridor. On November 15, 2018, the Authority Board of Directors identified the
refined version of Alternative 2, referred to as the 2018 HSR Project Alternative, as the Preferred
Alternative for the Los Angeles to Anaheim Project Section.® Figure 2-18 and Figure 2-19
illustrate the evolution of the 2018 HSR Project Alternative throughout the alternatives analysis
process.

In 2020, the Authority conducted revised scoping to garner additional public and agency input for
the BNSF Components (Colton Component and Lenwood Component). Early interested party
feedback on the BNSF Colton Intermodal Facility Component (Colton Component) raised
substantial opposition and concern to introducing a new intermodal facility far outside the project
corridor. In particular, interested parties in the Inland Empire expressed concerns about the
Colton facility’s impacts with the added concern that the benefits of HSR and its associated
improvements would not reach them. Opposition to the Colton Component is documented in the
Summer 2020 Agency and Public Scoping Meetings Series Summary Report (Authority 2023a).1”

16 Refer to the Authority website, https://hsr.ca.gov/docs/brdmeetings/2018/brdmtg_111518_Item6_Final_Resolution_
HSRA18_21_Preferred_Alternative_for_LA-Anaheim.pdf, for final resolution.

17 Refer to the Authority website, Los Angeles to Anaheim Project Section Supplemental Alternatives Analysis Report
(ca.gov), for the report under Appendix A.
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2005 HSR Statewide Program EIR/EIS

2009 Alternatives Analysis (AA) advanced the Dedicated High-Speed Train Alternative

Supplemental AA (SAA) added the Consolidated Shared-Track Alternative for

2010 consideration alongside the Dedicated High-Speed Train Alternative

SAA advanced Alternative 2 (formerly the Consolidated Shared-Track Alternative) and

2016 withdrew Alternative 1 (Formerly the Dedicated Alternative) from further consideration

Alternative 2 refined (Alternative 2R) to minimize impacts of HSR service and selected

2016-2018 as the Preferred Alternative

2019-2020 Additional design refinements and project components east of Fullerton Junction

2023 SAA advanced the Shared Passenger Track Alternative for further study in the EIR

HSR Board selects new Preferred Alternative and withdrawal of the 2018 HSR Project
Alternative from further consideration

LLLVEEL

Figure 2-18 Evolution of Los Angeles to Anaheim Project Section Alternatives
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Responding to these concerns, the Authority considered additional potential alternatives, within
the 2023 SAA Report, that would eliminate the need to redirect trains and trucks to a new BNSF
intermodal facility in San Bernadino County (Authority 2023a). To maintain reliability and freight
and passenger rail service, staging tracks were identified as mitigation for some alternatives
during project construction. The 2023 SAA Report introduced three new alternatives to address
the project’s purpose and need and respond to concerns expressed on the 2018 HSR Project
Alternative. These three new alternatives are the Shared Passenger Track Alternative, 3A —
Freeway Tunnel Alternative, and 3B — UPRR Alignment Alternative. The 2018 HSR Project
Alternative and the Shared Passenger Track Alternative were initially deemed the best
candidates for further analysis. However, because of concerns related to the Colton Component,
only the Shared Passenger Track Alternative was selected for continued evaluation. The Shared
Passenger Track Alternative follows the same alignment as the 2018 HSR Project Alternative but
excludes the Colton and Lenwood Components. Ultimately, it was decided that the Shared
Passenger Track Alternative would be subject to further evaluation in this EIR/EIS. This
alternative was subsequently analyzed in the 2024 Preliminary Impacts Assessment Report,
which considered the inclusion of an LMF at either 15th Street or 26th Street, no intermediate
stations or one intermediate station option in either Norwalk/Santa Fe Springs or Fullerton, and
limited grade separations in Anaheim. As a result, the Shared Passenger Track Alternative was
split into two project alternatives: Shared Passenger Alternative Track A with an LMF at

26th Street and Shared Passenger Alternative Track B with an LMF at 15th Street (Authority
2024a).

25.2 Range of Potential Alternatives Considered and Findings

Shared Passenger Track Alternative A and Shared Passenger Track Alternative B are
approximately 30 miles long, crossing 12 cities including Los Angeles, Vernon, Bell, Commerce,
Montebello, Pico Rivera, Santa Fe Springs, Norwalk, La Mirada, Buena Park, Fullerton, and
Anaheim, as well as the unincorporated area of Los Angeles County known as West Whittier—
Los Nietos. Figure 2-20 illustrates an overview of Shared Passenger Track Alternative A and
Shared Passenger Track Alternative B.

Metro owns the right-of-way from LAUS to Redondo Junction. After Redondo Junction, railroad
ownership of the corridor changes from Metro to BNSF. 8 After Fullerton Junction, the railroad
ownership changes to OCTA.

The alternatives analysis provides the reader with an understanding of how alternatives were
developed, taking into account alignment and station development considerations for the urban
corridor between Los Angeles and Anaheim. The alternatives analysis process evaluated design
options within individual alternatives to isolate concerns, screen, and refine the overall alternative
to avoid key environmental issues or improve performance. The alternatives not carried forward
had greater direct and indirect environmental impacts, were impracticable, or failed to meet the
project purpose.

Since 2009, the Authority has developed numerous alternatives through several alternatives
analysis reports and additional design refinement reports, which are discussed in more detail
below. Additional information on alternatives preliminarily considered but not carried forward for
full evaluation in this Draft EIR/EIS can be found in the AA Report (Authority and FRA 2009b), the
2010 SAA Report (Authority and FRA 2010), the 2016 SAA Report (Authority and FRA 2016),
and the 2023 SAA Report (Authority 2023a).

2.5.2.1 2009 Alternatives Analysis Report

As part of the Tier 1 decisions in the Statewide Program EIR/EIS (Authority and FRA 2005), the
Authority eliminated Interstate (I-) 5 and the Pacific Electric right-of-way from the Los Angeles to

18 BNSF ownership specifically begins at Control Point Soto, a railway interlocking site approximately 1,500 feet east of
Soto Street in the LOSSAN Corridor. For the purposes of project definition and environmental analysis, the Redondo
Junction is immediately west of where the LOSSAN Corridor crosses the Los Angeles River.
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Orange County segment options, and instead carried forward the LOSSAN Corridor; as an
existing corridor, this option presented fewer costs because it would not require building a new
railway system. In addition, this option presented benefits for commuter services running along
the LOSSAN Corridor, which would support greater connectivity and accessibility for passengers.
Identified station locations along this corridor included the existing Metrolink stations at LAUS,
Norwalk, and Anaheim.

Eliminated in the Statewide Program EIR/EIS (Authority and FRA 2005), the Authority did not
evaluate an Anaheim to Irvine subsection because of potential high costs and construction and
right-of-way complexities. Therefore, the Authority did not consider it in the 2009 AA Report. The
Authority added a station option in Fullerton after receiving scoping comments in favor of a station
in this area.

The 2009 AA Report used preliminary planning, environmental, and engineering information to
identify feasible and practicable alternatives to carry forward for environmental review and
preliminary engineering drawings in the project-level Draft EIR/EIS. For each alternative, the 2009
AA Report evaluated detailed configuration options for three subsections (from south to north)—
Anaheim to Fullerton, Fullerton to Hobart Yard, and Hobart Yard to LAUS—and stations.
Alternatives analyzed in the 2009 AA Report were the Program Level Shared-Track Alternative,
Expanded Shared-Track Alternative, and Dedicated High-Speed Train Alternative. The Program
Level Shared-Track Alternative included modifications to the typical at-grade configuration in
station areas where freight access would be needed on the southern side of the right-of-way. The
Expanded Shared-Track Alternative included three tracks, instead of the two existing, for the
subsection between the BNSF Los Angeles Intermodal Facility (referred to as Hobart Yard) and
Fullerton. With the information available at the time, the Authority deemed the existing two tracks
dedicated to BNSF traffic unable to accommodate future freight and passenger train traffic. The
Dedicated High-Speed Train Alternative configuration would allow HSR trains to run on dedicated
tracks and leave enough right-of-way for non-HSR traffic operation on up to four conventional
tracks if needed in the future. The 2009 AA Report found the Dedicated High-Speed Train
Alternative was the only alternative that would provide the capacity and performance to meet the
Authority’s Phase 1 Service Plan, which proposed five trains per hour (Authority and FRA 2009b).
The Authority also determined that shifting existing tracks and using minimum design standards
for horizontal features could lessen the right-of-way needed for the Dedicated High-Speed Train
Alternative.
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Sources: Authority 2025; ESRI 2020

Figure 2-77 Shared Passenger Track Alternative B: Hobart Yard
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2.6.4.6 State Highway or Local Roadway Modifications

The proposed modifications to roadways for Shared Passenger Track Alternative B would be the
same as for Shared Passenger Track Alternative A, described in Section 2.6.3.6, except for the
area around the 15th Street LMF site. Note that although the 26th Street LMF would not be
included under Shared Passenger Track Alternative B, the realignment of 26th Street would still
occur.

At the 15th Street LMF, Shared Passenger Track Alternative B would cross through part of
Amtrak’s access road to its Eighth Street Yard and through its existing access gate at

Eighth Street. The access gate would be shifted to the west, and Amtrak would still be able to use
its access road, but it would have to cross the three HSR yard lead tracks at grade to reach the
road. The 15th Street LMF would also require the closure of a small portion of 16th Street, and
the intersection of 15th Street and 16th Street would be reconfigured as a T-intersection. This
portion of 16th Street, which is an existing cul-de-sac, serves the properties that would be
acquired for construction of the 15th Street LMF. Refer to Figure 2-75, which depicts the portion
of 16th Street that would be closed in green.

2.6.4.7 Modifications to Waterways

The proposed modifications to waterways for Shared Passenger Track Alternative B would be the
same as for Shared Passenger Track Alternative A, as described in Section 2.6.3.7.

2.6.4.8 Land Use and Community Modifications

The changes in land use for Shared Passenger Track Alternative B would be the same as for
Shared Passenger Track Alternative A, as described in Section 2.6.3.8, Land Use and
Community Modifications, except there would be additional acquisitions and business
displacements for the 15th Street LMF. Note that although the 26th Street LMF would not be
included, the acquisitions in that area would still be needed to accommodate the changes to the
mainline tracks and Hobart Yard modifications.

The 15th Street LMF is situated in a highly constrained area along the west bank of the
Los Angeles River, between the existing Arts District neighborhood and Amtrak’s Eighth Street
Yard track and facilities. The 15th Street LMF would be in a primarily industrial area.

At the 15th Street LMF site, Shared Passenger Track Alternative B would convert an additional
38.36 acres of nontransportation land uses to a transportation use in Los Angeles, compared to
Shared Passenger Track Alternative A. Shared Passenger Track Alternative B would displace
18 additional commercial and industrial businesses in the city of Los Angeles, for an overall total
of 274 business displacements in Los Angeles and Orange Counties. The displacements
associated with the HSR station option at either Norwalk/Santa Fe Springs or Fullerton would be
the same for both Shared Passenger Track Alternative A and Shared Passenger Track
Alternative B.

2.6.5 Early Action Projects

As described in the 2023 Project Update Report, the Authority has committed to investing in
regionally important early action projects to provide early benefits to transit riders and local
communities in Southern California, while laying a solid foundation for implementation of the HSR
system. These early investments would be made by the Authority in collaboration with local and
regional agencies. The types of projects include grade separations, track enhancements, and
improvements at passenger rail stations, which would increase capacity, improve safety and air
quality, and provide immediate mobility and reliability benefits for existing freight and passenger
rail operations. The potential temporary construction and permanent operational environmental
effects associated with these early action projects, which are project components of both Shared
Passenger Track Alternatives, are included in the evaluation of both of the Shared Passenger
Track Alternatives in this Draft EIR/EIS. These early action projects may be implemented by other
local agencies relying on this Los Angeles to Anaheim Project Section EIR/EIS in advance of the
HSR system as stand-alone projects. Therefore, potential early action projects relevant to this
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project section are described in further detail below, and are analyzed in site-specific detail within
this Draft EIR/EIS to allow the agencies ease of access to the applicable environmental analyses
and potentially applicable mitigation measures. The early action projects described below would
be the same for both Shared Passenger Track Alternatives.

Other individual elements of Shared Passenger Track Alternative A and Shared Passenger Track
Alternative B could be identified in the future as potential early action projects to be built by other
agencies.

2.6.5.1 Grade Separations

This Draft EIR/EIS includes the environmental analysis of five new full railroad/roadway grade
separations as early action projects:

e Pioneer Boulevard

e Norwalk Boulevard and Los Nietos Road (considered a single early action project because of
the adjacency of the two crossings)

e Cerritos Avenue
e State College Boulevard

Grade separating these roadways would provide safety benefits to all modes of transportation, as
well as improve reliability of passenger rail service.

Grade separation work could include roadway profiling and striping, utility relocation, and
structural work. The detailed descriptions of the grade separations are included in Section 2.6.3.6
along with Figure 2-69 through Figure 2-72, which depict the temporary and permanent project
footprint of the grade-separation work. The temporary project footprint includes areas such as
utility easements and construction staging areas while the permanent project footprint includes
areas that would be needed permanently for operation of the grade separations. Grade
separation design would be completed by the relevant cities, Metrolink, and BNSF.

2.6.5.2 Metrolink Station Relocations

Passenger rail currently operates within the LOSSAN Corridor and would continue to do so with
the introduction of HSR service. The relocations of the existing Commerce and Buena Park
Metrolink Stations are necessary for implementation of either of the Shared Passenger Track
Alternatives for a variety of reasons, described in more detail in Section 2.6.3.1, including
changes in existing tracks and modifications to adjacent BNSF yards.

Existing transit service to the current Metrolink station locations would need to be modified to
serve the relocated Metrolink station locations. Future coordination with Metrolink, Amtrak, and
transit service providers would be necessary to determine bus routes and schedules for the
relocated Metrolink station locations and to inform final design of bus facilities at and near the
station. Parking and station facilities would be replaced one-to-one based on existing station
parking at the Metrolink facilities. Access roads, curb space, and passenger and operations
facilities for buses have been included in the footprint in anticipation of this reconfigured service.
More detailed descriptions of the station relocations are included in Appendix 2-C.

2.6.5.3 Fullerton Metrolink/Amtrak Modifications (Fullerton Interlocker)

The Shared Passenger Track Alternatives would modify the tracks and platforms throughout the
Fullerton Metrolink/Amtrak Station, as well as the tracks east to Fullerton Junction, as described
in Sections 2.6.3.1 and 2.6.3.5. However, some of these proposed HSR modifications could be
completed as an early action project to support the Metrolink Fullerton Interlocker Project, which
is being planned by BNSF in coordination with Metrolink and the Authority. This project is critical
to Metrolink’s Southern California Optimized Rail Expansion Program and will allow for more
frequent and regular service in Southern California. The Authority has incorporated the Fullerton
Interlocker Project design as part of HSR’s Fullerton/Metrolink Amtrak modifications, based on
coordination with BNSF and Metrolink and on the anticipated timelines of the two projects.
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Therefore, the Draft EIR/EIS analyzes environmental impacts associated with the Fullerton
Interlocker Project and the environmental impacts associated with the fourth mainline track that
would need to be added to accommodate HSR service.

The early action project would consist of the same modifications described in Section 2.6.3.5 to
the Fullerton Metrolink/Amtrak Station, except the fourth mainline track on the southern side of
the corridor would end at Highland Avenue, instead of extending farther west. All other
modifications would be included: the removal of the southern side platforms, addition of a new
center platform over Harbor Boulevard, new pedestrian underpass, and realignment and
modifications to Walnut Avenue. If the HSR project is implemented later, the southern track would
be extended west past Highland Avenue to connect to the fourth mainline track of the HSR
alternatives.

As noted in Section 2.6.3.1, this early action project would separate BNSF and passenger trains
and allow trains traveling in different directions to move more efficiently through the junction area.
The early action project would provide earlier benefits to all operators in the corridor, while also
building a portion of the infrastructure that would be needed for HSR operations.

2.6.5.4 Reconfiguration of Freight Rail Facilities

As discussed in Section 2.6.3.5, the project requires new or modified BNSF facilities to add and
electrify tracks in the existing BNSF right-of-way between Los Angeles and Fullerton. The Hobart
Yard modifications and Commerce Yard modifications (including the Commerce Flyover) could be
implemented as early action projects to allow for improvements to existing Amtrak and Metrolink
service in the LOSSAN Corridor. Currently, freight trains are sometimes staged along the
mainline tracks in the corridor, and slow freight movements into BNSF yards can delay passenger
rail operations. These early action projects would provide earlier benefits to all operators in the
corridor by connecting freight trains more efficiently from mainline tracks to the new consolidated
storage area, while also building a portion of the infrastructure that would be needed for HSR
operations.

2.6.6 Optional High-Speed Rail Station

HSR trains would not stop at the Norwalk/Santa Fe Springs Metrolink Station or Fullerton
Metrolink/Amtrak Station under either Shared Passenger Track Alternative A or Shared
Passenger Track Alternative B. However, in line with the Authority’s alternative development
process (refer to Section 2.5, Alternatives Considered During Alternatives Screening Process), an
option for a full-stop HSR station was considered separately and evaluated in this Draft EIR/EIS
should the Authority Board decide to select one of these HSR station option locations for
inclusion in one of the build alternatives. This Draft EIR/EIS analysis presents the effects from
building one HSR station option at either Norwalk/Santa Fe Springs or Fullerton. The inclusion of
the HSR station option would require additional elements to support full-stop HSR service, in
addition to the modifications described in Section 2.6.3.5. These HSR station elements are
described in detail below.

2.6.6.1 High-Speed Rail Station Option: Norwalk/Santa Fe Springs

If the Norwalk/Santa Fe Springs HSR Station Option is selected in conjunction with Shared
Passenger Track Alternative A or B, several additional elements would be included along with the
station modifications described in Section 2.6.3.5. An overview of the HSR station option
elements is presented on Figure 2-78, with the additional HSR station elements highlighted in
green. The other elements presented on Figure 2-78 would be completed as part of Shared
Passenger Track Alternative A or B.
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The two tracks described under Section 2.6.3.1 would serve the modified Metrolink side
platforms. Two more electrified passenger rail tracks would be added, for a total of four tracks
through the station. The two tracks added as part of the HSR station option would serve the HSR
center platform in between the modified Metrolink side platforms. The HSR platform would be
1,000 feet long, capable of future extension to 1,410 feet. Figure 2-79 depicts a cross section of
the center HSR platform and the two side Metrolink platforms. The new station facility at the
platforms would be larger than the one for Shared Passenger Track Alternative A or B, because it
would serve both HSR and Metrolink passengers.
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Figure 2-79 Cross Section of High-Speed Rail Station Option at Norwalk/Santa Fe Springs
Metrolink Station

The HSR station option would also require more parking to be added to serve HSR passengers.
Parking and pick-up/drop-off for HSR and Norwalk/Santa Fe Springs Metrolink passengers would
be combined within new surface parking lots. The intermediate station option at Norwalk/Santa
Fe Springs would provide 640 more parking spaces compared to what Shared Passenger Track
Alternative A or B would provide, for a total of 1,248 parking spaces. A new access road would be
provided from Imperial Highway, along the eastern side of the site, to the Shoemaker Avenue/
Adler Drive intersection, with new signalized intersections.

2.6.6.2 High-Speed Rail Station Option: Fullerton

If the Fullerton HSR Station Option is selected in conjunction with Shared Passenger Track
Alternative A or B, several additional elements would be included along with the station
modifications described in Section 2.6.3.5. An overview of the HSR station option elements is
presented on Figure 2-80, with the additional HSR station elements highlighted in green. The
other elements presented on Figure 2-80 would be completed as part of Shared Passenger Track
Alternative A or B.
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The overall track configuration would be the same as described under Section 2.6.3.1, with two
shared tracks on the southern side of the corridor and four BNSF tracks on the northern side, but
implementation of the HSR station option would place the southernmost shared track slightly
farther south to allow room for a center HSR platform. The HSR platform would extend
approximately 1,000 feet west over Highland Avenue and would be built with a height of

48 inches above the top of rail to accommodate the HSR train boarding height. The height of the
platform would require the shared tracks to be on retained fill, 10 feet high at the highest point,
starting from approximately 1,600 feet west of Highland Avenue to approximately 600 feet east of
Highland Avenue. Figure 2-81 provides a cross section of the HSR platform, with the two shared
tracks on a slightly higher elevation compared to the BNSF tracks to the north. A new pedestrian
ramp would be added to connect the HSR platform to the Metrolink/Amtrak platform to the east.
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Figure 2-81 Cross-Section of High-Speed Rail Station Option at Fullerton Metrolink/Amtrak
Station

South of Walnut Avenue between Highland Avenue and Harbor Boulevard, the HSR station
option would add HSR station buildings, a facility power substation, and a new multilevel parking
structure that would provide a total of 570 HSR parking spaces. Similar to Shared Passenger
Track Alternative A or B, the intersection of Highland Avenue and Walnut Avenue would need to
be reconfigured to accommodate the southernmost track and new Highland Avenue railroad
bridge. Additional improvements would be made along the northern side of Walnut Avenue, west
of Harbor Boulevard, to provide transit stops and pedestrian crossings.

The HSR station option would add two new pedestrian bridges to connect existing Metrolink
facilities with new HSR facilities. One new pedestrian bridge would be west of Harbor Boulevard,
connecting the existing Metrolink parking structure on the north to the new HSR parking structure
on the south. The second pedestrian bridge would be just east of Malden Avenue, connecting the
existing Metrolink parking structure to the HSR station building on the south. Installation of a new
signalized intersection on Harbor Boulevard would be needed to facilitate access to the new HSR
parking garage entrance. This intersection would be on Harbor Boulevard, just south of the
tracks.

2.7 Travel Demand and Ridership Forecasts

Ridership forecasts were prepared to support ongoing planning for the HSR system and the
analysis in this Draft EIR/EIS. As noted in Chapter 1, this Draft EIR/EIS uses the ridership
forecasts that were developed for the 2023 Project Update Report (Authority 2023b) by Early
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Train Operator using a new ridership and revenue model, the California Rail Ridership Model.3°
The Authority first updated data and assumptions to prepare ridership model runs at 2030, 2040,
and 2050 time horizons.

The California Rail Ridership Model incorporates revised population and employment growth
forecasts, which have flattened substantially over the last decade. This, along with changes in
travel behavior from COVID-19, has reduced transit ridership among all California transit
agencies. Development of the California Rail Ridership Model involved an extensive new data
collection process including updated population and employment forecasts for a 2040 horizon
year based on the California Department of Finance and the California Department of
Transportation’s Economics Branch estimates. These updated forecasts reflect a trend indicating
that population and employment growth are flattening and not expected to grow as fast as
previously projected and used in the previous model. In addition to updated demographic data, a
new “stated preference survey” was conducted, and the new model framework now includes
sensitivity testing and risk analysis capabilities.

To streamline ticketing and fares for passengers, the Authority plans to implement a unified fare
system across bus and rail services, as evaluated using the California Rail Ridership Model. The
California Rail Ridership Model includes operations and maintenance cost modeling. It is
important to note that these assumptions are tailored to generate the initial ridership forecasts for
the 2023 Project Update Report using the new business model with the unified fare system.
Subsequent adjustments will be made through continuous discussions and agreements involving
all partners.

The ridership forecasts presented in this Draft EIR/EIS are based on the 2023 Project Update
Report. For the year 2040, the 2023 Project Update Report forecasts 31.3 million passengers.
The 2040 forecasts correspond to the horizon year used for impacts analysis in this Draft
EIR/EIS. Ridership forecasts are based on demographic forecasts, such as population and
employment growth. Therefore, this Draft EIR/EIS focuses on the 2040 forecasts in the 2023
Project Update Report.

As noted in Chapter 1, the Authority released the 2024 Business Plan in April 2024, which had
reduced ridership estimates (29 million) compared to the 2023 Project Update Report. The lower
ridership levels would result in fewer trains operating in 2040. Therefore, the impacts associated
with train operations in 2040 would be somewhat less than the impacts presented in this EIR/EIS,
and the benefits accruing to the project (e.g., reduced vehicle miles traveled, reduced
greenhouse gas emissions, reduced energy consumption) also would be less than the benefits
presented in this EIR/EIS. Refer to Appendix 1-A, Changes in Project Benefits and Impacts, for
more information on the modeling data used in this Draft EIR/EIS.

Ridership forecasts support the development of specific aspects of the HSR system’s design and
certain elements of the environmental analysis, described in more detail below. Because the
ultimate ridership of the HSR system would depend on many uncertain factors, such as the price
of gasoline or population growth, the HSR system described in this document has been designed
to accommodate the varying ridership levels expected over the coming decades.

271 Ridership and High-Speed Rail System Design

The HSR system analyzed in this Draft EIR/EIS reflects the fact that the system is a long-term
transportation investment for the State of California. The Authority is designing the project with
state-of-the-art infrastructure and facilities that would serve passengers over many decades.
Although most of the infrastructure components are being designed and built for full utility, certain
components are more flexible and can change and adapt to meet ridership demand as it grows
over time.

30 The Draft EIR/EIS analyses primarily relied on 2023 Project Update Report data, but some topics used the data from
the 2024 Business Plan ridership model, such as Section 3.2, Transportation, for the 2040 statewide vehicle miles
traveled analysis. Refer to Appendix 1-A for more information on ridership data used for analysis.
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While the Authority and FRA weighed ridership and revenue potential in evaluating alignment and
station alternatives in the Tier 1 Program EIR/EIS documents and Tier 2 alternatives screening,
the primary driver influencing design of the HSR system is not the total forecasted annual
ridership, but rather the performance objectives and safety requirements. Those requirements
stipulated to by the Authority, FRA, the U.S. Department of Transportation, and the regional
transportation partners—including Caltrain, Metrolink, Amtrak, Metro, BNSF, and other
operators—whose systems will either use the shared segments of the HSR alignment (blended
system) or provide connections to the HSR service are dictated by the agencies’ performance
objectives and safety requirements, rather than by total annual ridership.

In keeping with these objectives and requirements, the HSR system would comprise a four-track
system for most of the statewide system, with four tracks at intermediate stations regardless of
total annual ridership. Individual project sections, such as Los Angeles to Anaheim, would have
different configuration based on local conditions and agency requirements. Track geometry and
profile, power distribution systems, train control/signal systems, type of rolling stock, and certain
station elements would be the same in both the dedicated and blended systems regardless of
how many riders use the HSR system. The locations of the HMF and LMF also follow the
mandates set forth by technical operating requirements rather than ridership.

Although the performance objectives and safety requirements are the main factors affecting HSR
system design, ridership does influence some aspects of the system’s design, including the size
of the HMF and LMF, which are based on the 2040 ridership forecast so that these facilities
would be sufficient to accommodate maximum future needs. This approach is consistent with
general planning and design practices for large infrastructure projects in which resilience and
adaptability are incorporated by acquiring enough land for future needs up front rather than trying
to purchase property at a later date when it may no longer be available or may be impractical to
acquire. The use of ridership forecasts facilitates the early phases of maintenance facility
construction as well as subsequent expansion of the facility as fleet size and maintenance
requirements grow.

Forecasted annual ridership and peak-period ridership also play a role in determining the size of
some station components, such as the size of the public accessway/egressway to the HSR
system. The 2040 ridership forecast formed the basis for the conceptual service plan, which in
turn influenced station site planning by designing station facilities to be sufficient to accommodate
the anticipated increase over time of HSR use.

The Authority used the 2040 ridership scenario, along with local conditions, to determine the
maximum amount of parking needed at each station. Parking demand and supply were analyzed
by considering many factors, including ridership demand, station area development opportunities,
and availability of alternative multimodal access improvements, to inform the size of the parking
facilities at each station and the anticipated schedule for the phased implementation of these
facilities. The use of the 2040 ridership scenario provides flexibility to change or even reduce the
amount of station parking as these factors become more defined and resolved over time. (Refer
to Section 2.7.3, Ridership and Station-Area Parking, for additional information.) Because
ridership forecasts were not designed to produce detailed access and egress mode shares at
specific stations, forecasting model outputs for the allocation of HSR access and egress trips
among modes were refined to provide detailed information for station facility sizing. The
refinements were based on the following factors: location-specific data for existing rail stations
and airports near each station; comparisons with other rail stations and airports in California and
the nation; local, regional, and state plans for transportation and land use; and consultation with
local jurisdictions, including review of preliminary estimates. Additional information on mode-
share adjustments is provided in the California High-Speed Rail Station Access and Egress
Southern California Mode Share Adjustment Methodology and Review Process 2018
memorandum (Appendix 2-D, Station Access Methodology Report). The process described in
Appendix 2-D was applied to the ridership forecasts used in this document.
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2.7.2 Ridership and Environmental Impact Analysis

The forecasts of annual HSR ridership play a role in the analysis of environmental impacts and
benefits related to traffic, air quality, noise, and energy. This Draft EIR/EIS uses ridership
forecasts to analyze potential adverse environmental impacts on traffic, air quality, noise, and
energy resulting from the construction and operation of the HSR system. Specifically, with respect
to air quality, this Draft EIR/EIS used ridership from the 2023 Project Update Report to model
emissions. Noise analysis considered the modeled number of one to two train passes per hour
(per the 2023 Project Update Report). Finally, ridership was used to model energy use for the
2040 full operation of Phase 1. Section 3.3, Air Quality and Global Climate Change; Section 3.4,
Noise and Vibration; and Section 3.6, Public Utilities and Energy, discuss air quality, noise, and
energy impacts, respectively, in more detail.

Analysis using the ridership forecasts ensures the disclosure of the higher level of potential
environmental effects (e.g., noise from passing trains and from traffic in areas near stations) that
could occur if ridership reaches the 2040 forecast of 31.3 million passengers. If HSR ridership
proves to be lower than the 2040 forecast, adverse environmental impacts will also be lower.
However, although a lower level of ridership could reduce adverse environmental impacts, these
lower levels could also reduce the environmental benefits of the HSR system (e.g., transportation,
air quality, and energy).

273 Ridership and Station-Area Parking

HSR system ridership, parking demand and supply, and development around HSR stations are
intertwined and anticipated to evolve as ridership increases from the forecasted 2.3 million
passengers anticipated at the start of revenue service in 2030 to as many as 31.3 million
passengers in 2040 when the HSR system is in full operation. The Authority’s goals are to
support HSR ridership by promoting, in partnership with local agencies, transit-oriented
development around HSR stations and expansion of multimodal access to the HSR system
including the expansion of local transit to bring riders to HSR stations, and the environmental
clearance of, and land for, potential parking facilities. This is a delicate balance that will evolve
over time and vary by station, because some cities and regions will develop their station areas
and local transit systems more than others by 2040.

The implementation of these activities could vary at each station because some cities and regions
may be able to develop their station areas and local transit systems at a faster rate than others by
the 2040 start-up of HSR revenue service and before 2040 when the HSR system would be fully
operational. In addition, parking demand and supply at each station could also be affected by
technological advances, such as multimodal trip planning/payment software and autonomous
vehicles, as well as changes in the bundle of services available to consumers, such as ride-
hailing services and bike- and car-sharing programs.

Research suggests that the percentage of transit passengers arriving/departing transit stations by
car and needing parking accommodations decreases as land-use development and population
around the stations increases. The Authority has adopted station-area development policies that
recognize the inverse relationship between parking demand and HSR station-area development.
In keeping with these policies, the Authority is working with regional planners and planners in the
station cities to maximize the success of the HSR system by locating stations in areas where
there is, or could be, a high density of population, jobs, commercial development, entertainment
venues, and other activities that generate trips. Encouraging development in high-density areas
around HSR stations would allow the Authority to attain its dual goal of supporting system
ridership while reducing parking demand.

However, land use development around HSR stations will not occur immediately. Although the
HSR system would be a catalyst for such development, actual construction would be dictated by
local land-use decisions and market conditions. The Authority would work in partnership with local
governments to encourage station-area development, exemplified by the station-area planning
funding agreements it has provided to the City of Fresno and the City of Bakersfield, but its power
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in this regard is limited. The actual demand for parking facilities, moreover, will depend on how
HSR ridership grows over time.

In light of the uncertainty regarding the need for station-area parking, this Draft EIR/EIS
conservatively identifies parking facilities based on the maximum forecast for parking demand at
each station, the local conditions affecting access planning (refer to Section 2.7.1, Ridership and
High-Speed Rail System Design, for additional information on parking and station access
forecasts), and practical means for delivering required parking. This approach identifies the upper
range of actual needs and the maximum potential environmental impacts of that range.

The Authority, in consultation with local communities, would have the flexibility to make decisions
regarding what parking facilities would be built initially and how additional parking could be
phased in or adjusted depending on how HSR system ridership increases over time. For
example, some parking facilities could be built at the 2040 opening and subsequently augmented
or replaced in whole or in part based on future system ridership, station-area development, and
parking management strategies.

2.8 Operations and Service Plan

2.8.1 High-Speed Rail Service

Per the California High-Speed Rail Authority Statewide Operations and Service Plan

(Appendix 2-E, Operations and Service Plan), the conceptual HSR service plan for Phase 1
describes service starting in Anaheim, running north through the Central Valley from Bakersfield
to Merced, and traveling northwest into the San Francisco Bay Area. Subsequent phases of the
HSR system include a southern extension from Los Angeles to San Diego via the Inland Empire
and an extension from Merced north to Sacramento.

HSR train service would run in diverse patterns between various terminals. Three basic service
types are envisioned:

e Express trains, which would serve major stations only, providing fast travel times (for
example between downtown San Francisco and LAUS)

e Limited-stop trains, which would skip selected stops along a route to provide faster service
between stations served

e All-stop trains, which would focus on regional service and connection from/to faster trains

Most trains would provide express services or limited-stop service and offer a relatively fast run
time between the largest metropolitan areas while connecting various intermediate stations by all-
stop service. Numerous limited-stop pattern runs would be provided to achieve a balanced level
of service at the intermediate stations. The California High-Speed Rail Authority Statewide
Operations and Service Plan (Appendix 2-E) envisions at least four limited-stop trains per hour in
each direction, all day long, on the main route between San Francisco and Los Angeles. Select
intermediate stations would be served by one all-stop and at least two limited-stop trains every
hour—offering at least two reasonably fast trains per hour to both San Francisco and

Los Angeles. Selected limited-stop trains would be extended south of Los Angeles as appropriate
to serve projected demand.

Including the limited-stop trains on the routes between Sacramento and Los Angeles, and

Los Angeles and San Diego, and the frequent-stop local trains between San Francisco and

Los Angeles/Anaheim, and Sacramento and San Diego, every station on the HSR network would
be served by at least one train per hour per direction throughout the day. Stations with higher
ridership demand would generally be served by more trains than those with lower estimated
ridership demand.

The California High-Speed Rail Authority Statewide Operations and Service Plan (Appendix 2-E)
provides for direct-train service between most station pairs at least once per hour. These service
plans provide a useful initial estimate of the level of service that matches projected long-range
demand on the high-speed system. As the high-speed system is implemented and both the
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operating plan and the ridership estimates are refined, it will be possible to make informed benefit
and cost tradeoffs to develop the most appropriate mix of limited, express, and all-stop services,
which will affect the trip times between stations and the frequency of service offered at each
station for each route.

Phase 1 is scheduled to start operations in 2040 and would complete the HSR system from a
north terminal in San Francisco to the south terminal at Anaheim, including the Los Angeles to
Anaheim Project Section. For the Los Angeles to Anaheim Project Section, estimated trip time
would be up to 34 minutes between Los Angeles and Anaheim. Train service in the corridor is
anticipated to run from approximately 6:00 a.m. to midnight. Nonservice activities required to
maintain the system are anticipated to occur during nonrevenue service hours.

In 2040, the service plan concept for Phase 1 estimates that the main HSR line through the
Central Valley would have up to six trains per hour in each direction during the peaks, and three
trains per hour during the off peaks. Because of capacity constraint coming from the shared-use
operations between Caltrain regional rail service and the HSR service, the level of HSR service
along the Peninsula Corridor would be limited to four trains per hour in each direction. In the peak
periods, the base level of service would include (in each direction):

e Three trains per hour between San Francisco and Los Angeles
e One train per hour between San Francisco and Anaheim

e One train per hour between San Jose and Merced

e One train per hour between Merced and Anaheim

Under Shared Passenger Track Alternative A and Shared Passenger Track Alternative B, there
would be two passenger trains per hour in each direction between Los Angeles and Anaheim
during peak periods, and up to two trains during off-peak periods. The Shared Passenger Track
Alternatives would allow current and projected freight train volumes to be retained within the
corridor. HSR train service for the project section may be operated by the Authority or, to the
extent legally permitted by applicable HSR funding requirements, by another passenger rail
operator that meets the HSR performance criteria for blended operations as specified in

Table 2-1.

2.8.2 Other Rail Services in the Shared Corridor

In the Los Angeles to Anaheim Project Section, HSR trains will operate in a shared corridor with
other passenger rail operators (Metrolink, Amtrak3') and with freight rail operators (BNSF,
UPRR).

For the year 2040, this EIR/EIS bases train volumes for other passenger rail operators at the
levels allowed under the existing applicable 1992 RCTC-ATSF Shared Use Agreement north of
Fullerton, and extrapolation of existing conditions south of Fullerton. Year 2040 train volumes for
freight operators are based on year 2016 volumes, escalated by 2 percent annually

(Authority 2019b).

The Authority coordinated closely with the California Department of Transportation during
development of the 2018 State Rail Plan (SRP), which was finalized and released in September
2018 (Caltrans 2018). The SRP is one of several mode-specific companion documents to CTP
2050, which provides a long-range policy framework to meet the state’s future mobility needs and
reduce greenhouse gas emissions. Building on the goals and policies in CTP 2050, the SRP
presents a vision for California’s future passenger and freight rail network intended to support
implementation of an integrated rail network, including high-speed rail.

The updated draft SRP was first released in March 2023 for public comment (Caltrans 2023). The
2024 SRP was then finalized in December 2024 (Caltrans 2024). The SRP confirms the state’s
commitment to an interconnected rail and transit system that aligns with California’s ambitious

31 There is both state-supported and national-supported Amtrak service within the corridor, each requiring coordination
with distinct sets of stakeholders.
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economic, environmental, and equity objectives. Aligned with CTP 2050 and the 2021 California
State Transportation Agency’s Climate Action Plan for Transportation Infrastructure, this
integrated rail network, centered on future HSR corridors, promotes economic development,
enhances environmental sustainability, and advances equity by offering seamless mobility
options for Californians. This approach encourages the transition to zero-emission, high-capacity
transportation, facilitating efficient and sustainable land use. Regional planning and project
implementation further build on the SRP, empowering communities to benefit from improved
services, develop interconnected regional networks, and formulate land use strategies that
capitalize on enhanced connectivity.

The project elements of the Los Angeles to Anaheim Project Section provide benefits beyond the
HSR program. As a critical component of California’s vision for an integrated statewide rail
network, the project section may benefit expanded freight and passenger rail investment by
delivering discrete improvements necessary to enable future projects within the authority of other
regional freight and passenger rail providers. These future investments can leverage the HSR
program’s improvements to accommodate anticipated increases in freight or other passenger rail
movements. Although benefiting from the HSR improvements in the project section, the freight
and passenger rail providers may need to make additional improvements to accommodate any of
the corridor’'s non-HSR projects. These future improvements, if determined by freight or other
passenger rail providers to be necessary, will be studied and approved in future environmental
documents in accordance with federal and state law.

2.8.3 Maintenance Activities

The Authority would regularly perform maintenance along the track and railroad right-of-way as
well as on the power systems, train control, signalizing, communications, and other vital systems
required for the safe operation of the HSR system. Maintenance activities along the HSR system
would consider land use restrictions because of existing and potential contaminated soils. The
Authority expects maintenance methods to be similar to those of existing European and Asian
HSR systems, adapted to the specifics of the California HSR System. Therefore, these brief
descriptions of maintenance activities are based on best professional judgment about future
practices in California:

e Track and right-of-way: The track at any point would be inspected several times a week using
measurement and recording equipment aboard special measuring trains. These trains are of
similar design to the regular trains but would operate at a lower speed. They would run
between midnight and 5:00 a.m. and would usually pass over any given section of track once
in the night.

e Most adjustments to the track and routine maintenance would be accomplished in a single
night at any specific location with crews and material brought by work trains along the line.
When rail resurfacing (i.e., rail grinding) is needed, perhaps several times a year, specialized
equipment would pass over the track sections at 5 to 10 mph.

e Approximately every 4 to 5 years, ballasted track would require tamping. This more intensive
maintenance of the track uses a train with a succession of specialized cars to raise,
straighten, and tamp the track, and uses vibrating “arms” to move and position the ballast
under the ties. The train would typically cover a 1-mile-long section of track in the course of
one night’'s maintenance. Slab track, which is expected to comprise track at elevated
sections, would not require this activity. No major track components are expected to require
replacement through 2040.

e Other maintenance of the right-of-way, aerial structures, and bridge sections of the alignment
would include drain cleaning, vegetation control, litter removal, and other inspection that
would typically occur monthly to several times a year.

e Power: The OCS along the right-of-way would be inspected nightly, with repairs being made
when needed, which would typically be accomplished during a single night’s maintenance
period. Other inspections would occur monthly. Many of the functions and statuses of
substations and smaller facilities outside of the trackway would be remotely monitored.
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However, staff would visit to repair or replace minor items, and would also schedule visits
several times a month to check the general site. Once facilities are installed, no major
component replacement for the OCS or the TPSSs is expected through 2040.

e Structures: Visual inspections of the structures along the right-of-way and testing of fire- and
life-safety systems and equipment in or on structures would occur monthly, while inspections
of all structures for structural integrity would occur at least annually. Steel structures would
also require painting on a routine basis. For tunnels and buildings, repair and replacement of
lighting and communication components would be performed on a routine basis. Once
structures are built, no major component replacements or reconstruction of structures are
expected through 2040.

e Signaling, Train Control, and Communications: Inspection and maintenance of signaling and
train control components would be guided by FRA regulations and standards to be adopted
by the Authority. Typically, physical in-field inspection and testing of the system would occur
four times a year using hand-operated tools and equipment. Communication components
would be routinely inspected and maintained, usually at night, although daytime work may
occur if the work area is clear of the trackway. No major component replacement of these
systems is expected through 2040.

e Stations: Each station would be inspected and cleaned daily. Inspections of the structures,
including the platforms, would occur annually. Inspections of other major systems, such as
escalators, the heating and ventilation system, ticket-vending machines, and closed-circuit
television, would be according to manufacturer recommendations. Major station components
are not expected to require replacement through 2040.

e Perimeter Fencing and Intrusion Protection: Fencing and intrusion protection systems would
be remotely monitored and inspected periodically. Maintenance would be performed as
needed, but the fencing or intrusion protection systems are not expected to require
replacement through 2040.

29 Additional High-Speed Rail Development Considerations

2.9.1 High-Speed Rail, Land Use Patterns, and Development Around High-
Speed Rail Stations

Proposition 1A, the Safe, Reliable, High-Speed Passenger Train Bond Act, adopted by California
voters in November 2008, called for HSR stations to “be located in areas with good access to
local mass transit or other modes of transportation and further required that the HSR system be
planned and constructed in a manner that minimizes urban sprawl and impacts on the natural
environment.” The Authority embraced these policies in Proposition 1A by adopting HST Station
Area Development: General Principles and Guidelines on February 3, 2011 (Authority 2011b).
The purpose of the guidance was to provide “international examples where cities and transit
agencies have incorporated sound urban design principles as integral elements of large-scale
transportation systems.”

To meet these guidelines, the Authority has established a station-area planning program that
provides cities that would have an HSR station with funding to study ways to promote economic
development, encourage station area development, and enhance multimodal connections
between the station and the city. The guidelines go on to state that “the attention paid to the
‘edges’ and interface between improvements...will greatly determine the character and function of

the station as a ‘place.” Typical issues that lie at this “edge” or interface that are addressed in
station planning include:

e Coordination of architectural design of station area infrastructure components with
surrounding context

e High-quality pedestrian connections to and from the station and into the surrounding
community

e Traffic calming and high-quality aesthetic design of station district streets
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e Preservation of important view corridors
e Design and preservation of station district signage and wayfinding
e Design and provision of station district open space

Figure 2-82 illustrates how the HSR system would connect with existing and planned transit
service areas throughout Southern California.
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Figure 2-82 Southern California Phase 1 Transit Connectivity Map

29.2 Right-of-Way Acquisition for Construction, Operation, and
Maintenance of High-Speed Rail

The Authority or a designated implementing entity would acquire right-of-way, including areas for
permanent acquisition, to operate and maintain the HSR system, as well as areas temporarily
needed to build the project.

Table 2-18 summarizes the right-of-way to be acquired as part of the project section, for each of
the two build alternatives as well as for each of the two HSR station options. The Authority has
specific processes for acquiring property and right-of-way to build, secure, operate, and maintain
the HSR system and facilities in accordance with the Uniform Relocation Assistance and Real
Property Acquisition Policies Act. Milestones in the process are environmental assessment and
due diligence, design/survey, appraisal, acquisition, and relocation. Figure 2-83 illustrates this
process.
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The Authority would develop the right-of-way acquisition plan on confirmation of the final design.
Once the Authority identifies a property owner being in the path of the publicly noticed designated
preferred alternative, the Authority may move forward with the appraisal process, the first step in
acquiring the required property.

The Authority also has a Relocation Assistance Program for residences, mobile homes,
businesses, farms, and nonprofit organizations. These program resources are available on the
HSR website at http://www.hsr.ca.gov/Programs/private_property.html.

Additional information on right-of-way acquisitions can be found in Section 3.12; Volume 2,
Appendix 3.1-B, Los Angeles to Anaheim: Footprint Mapbook; and the Draft Relocation Impact
Report.
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Table 2-18 Temporary Construction Easements and Right-of-Way Acquisitions (acres)

Shared Passenger Track | Shared Passenger Track | HSR Station Option: HSR Station Option:

Acquisition Type Alternative A Alternative B Norwalk/Santa Fe Springs’

Temporary Construction Easement

Commercial, services, and offices 1.42 1.42 0 0
Facilities? 0.01 0.01 0 0
Industrial and mixed commercial 2.73 2.73 0 0
Multifamily residential 0.19 0.19 0 0
Single-family residential 3.01 3.01 0 0
Open space and recreation 0.04 0.04 0 0
Totals34 7.40 7.40 0 0
Permanent Acquisition

Commercial, services, and offices 23.53 23.85 0 0.32
Facilities? 7.80 7.80 0 0
Industrial and mixed commercial 201.37 239.73 0 3.87
Multifamily residential 0.07 0.07 0 0
Single-family residential 3.78 3.78 0 0
Open space and recreation 3.62 3.62 0 0.01
Totals34 240.17 278.85 0 4.19

Source: SCAG 2023a; Los Angeles County Assessor 2022; ESRI 2024

1 If the HSR station option is included, the acreage would be additive to the Shared Passenger Track Alternative A or B acreages. The Norwalk/Santa Fe Springs HSR Station Option would not require conversion
of additional land beyond what is already required by the Shared Passenger Track Alternatives within the station area.

2 Facilities land use designation includes public facilities, government offices, police and sheriff stations, fire stations, major medical health care facilities, religious facilities, public parking facilities, special use
facilities, correctional facilities, special care facilities, other special use facilities, and other public facilities.

3 For purposes of the land use compatibility analysis, the land designated as transportation, communications, and utilities as well as transportation — railroad has been filtered out of the permanent acquisitions.
The analysis considers the permanent conversions of nontransportation-related land. Accordingly, the transportation-related land use designations of transportation, communications, and utilities and
transportation - railroad are not relevant to the analysis.

4 Values are rounded to the nearest hundredth; therefore, the grand totals are rounded as well.

HSR = high-speed rail
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In Accordance with Uniform Relocation Assistance and Real Property Acquisition Policies Act (Uniform Act)

DESIGN/SURVEY

« Engineering Develops ROW Requirements
« Surveyor Prepares Boundary Survey

« Legal Descriptions

« Appraisal Maps
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ACQUISITION*

» Property Owner Negotiations
« Consideration of New Information

« Required Final Approval Process

DESIGN/SURVEY APPRAISAL*

APPRAISAL¥

» May Only Begin After Approval of Preferred Alternative
« Appraisal Inspection with Owner
« Surveyor May Stake Area

« Valuation May Include Mitigation to
Re-Establish Remainder

« Appraisal Review
« Required Final Approval Process
« Up to $5,000 for Owner Appraisal

RELOCATION*
« Eligibility at Time of Initial Offer
« Minimum 90 Days Notice

« May Only Begin After Approval of the Notice of
Determination (NOD)/ Record of Decision (ROD)

« Advisory Assistance

= May be Eligible for Other Benefits
- Moving and Related Expenses
- Cost Differentials

RELOCATION*

LOSS OF BUSINESS GOODWILL
» Burden of Proof on Owner
- Files Claim
- Indludes Tax Returns
» Authority may Complete Appraisal
after Claim Review

*Please refer to “Your Property, Your High-Speed Rail Project”and
“Relocation Assistance Program Information” pamphlets located at:

www.hsr.ca.gov/Programs/private_property.html

Figure 2-83 Right-of-Way Process
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2.10 Construction Plan and Phased Implementation Strategy

This section describes the Authority’s general approach to building the HSR system, including
activities associated with preconstruction and construction of major system components, and
describes the Authority’s phased implementation strategy.

2.101 Project Delivery

For purposes of describing potential construction impacts, this Draft EIR/EIS assumes that the
project section would be divided into eight construction phases, with certain phases occurring
concurrently, as described later in this section. The following construction phases are the same
for both Shared Passenger Track Alternative A and Shared Passenger Track Alternative B:

e Phase 1A: Relocate Commerce Metrolink Station; build fourth mainline track from Fullerton
Metrolink/Amtrak Station to Fullerton Junction

e Phase 1B: Initial Hobart Yard modifications—26th Street relocation and mainline track
realignment

e Phase 2: Build Commerce Flyover
e Phase 3: Train signaling and interlocking improvements

e Phase 4: Grade separations of roadways at Pioneer Boulevard, Norwalk Boulevard,
Los Nietos Road, and Lakeland Road

e Phase 5: Bridge/infrastructure upgrades at waterways; BNSF second Hobart Yard west lead
track; BNSF second Hobart Yard east lead track; modify BNSF Commerce Yard with
replacement lead tracks

e Phase 6: Hobart Yard storage modifications: new storage yard tracks and train signaling and
interlocking improvements, replacement container parking

e Phase 7: Build fourth mainline track between Rio Hondo Channel and Passons Boulevard,
between Rosemead Boulevard and Telegraph Road, between Rosecrans Avenue and
Commonwealth Avenue, and between Telegraph Road and North Fork Coyote Creek;
relocate Buena Park Metrolink Station; build Fullerton braced trench section

e Phase 8: Track realignment on west bank of Los Angeles River; build HSR LMF;
electrification of the tracks from US 101 to First Street; build modifications to Fullerton
Metrolink/Amtrak Station (if HSR station option is selected, also include HSR station platform
and facilities); build modifications to Norwalk/Santa Fe Springs Metrolink Station (if HSR
station option selected, also include HSR station platform and facilities); build ARTIC station
HSR platform and facilities; build layover tracks; grade separations and other grade crossing
improvements in Anaheim; build and install systems facilities; build and install communication
towers; test traction power, substations, and vehicles

Detailed information on the specific components of each construction package is included in
Table 2-19. This Draft EIR/EIS provides this information for illustrative purposes; the exact
number and timing of the construction packages has not yet been determined.

Table 2-19 Los Angeles to Anaheim Project Section Construction Schedule

Activity Tasks Schedule!

Right-of-way acquisition | Commencement of right-of-way acquisitions once Prior to construction
State Legislature appropriates funds in annual
budget, environmental due diligence

Survey and Location of utilities, establishment of right-of-way and | Prior to construction
preconstruction project control points and centerlines, establishment
or relocation of survey monuments

California High-Speed Rail Project Environmental Document December 2025
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Mobilization Safety devices and special construction equipment Prior to construction
mobilization
Site preparation Utilities relocation; clearing/grubbing right-of-way; January 2031-January 2034

establishment of detours and haul routes; preparation
of construction equipment yards, stockpile materials,
and precast concrete segment casting yard

Earth moving Excavation and earth support structures April 2031-October 2036

Construction of road Surface street modifications, grade separations July 2031-July 2037

crossings

Construction of aerial Aerial structure and bridge foundations, substructure, | July 2032-July 2036

structures and superstructure

Construction of Braced trench October 2032-April 2036

underground structures

Track laying Includes backfilling operations and drainage facilities | July 2033-December 2037

Systems Train control systems, overhead contact system, October 2035-October 2037
communication system, signaling equipment

Demobilization Includes site cleanup At completion of construction

HSR station(s) and Demolition, site preparation, foundations, structural Commerce Metrolink Station

station relocations frame, electrical and mechanical systems, finishes Relocation: January 2031-

January 2032

Buena Park Metrolink Station
Relocation: January 2034-
March 2035

Norwalk/Santa Fe Springs
HSR/Metrolink Station: July
2033-July 20362

Fullerton HSR/Metrolink
Station: January 2033-June
20352

ARTIC Platform and Facilities:
November October 2034-
September 2037

Schedule as of September 2023
2Construction schedule for Norwalk/Santa Fe Springs and Fullerton Stations dependent on whether the HSR station option is included.
ARTIC = Anaheim Regional Transportation Intermodal Center; BNSF = BNSF Railway; HSR = high-speed rail

2.10.2  Statewide High-Speed Rail Phased Implementation Strategy

As described in Chapter 1, the Authority has developed a phased implementation strategy to
deliver the HSR system, with a priority of completing Phase 1 of the HSR system between

San Francisco and Anaheim while also continuing planning for Phase 2 sections. As reinforced in
the Authority’s 2020 Business Plan, as well as subsequent business plans and the 2023 Project
Update Report, the Authority is focusing on delivering short-term improvements to local corridors,
mid-term regional corridor benefits, and full-term integration of HSR into key high-capacity urban
corridors to complete the integrated statewide passenger rail network. An integrated, phased
approach would bring more benefits sooner.

December 2025 California High-Speed Rail Authority
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This project section is a key link to an integrated network. LAUS and ARTIC link to major area
transportation systems. Phase 2 of the HSR system in Southern California would connect from
Los Angeles to San Bernardino, Riverside, and San Diego.

2.10.3  General Approach

The Authority would begin its construction plan after receiving the required environmental
approvals and permits and securing funding. Given the size and complexity of the HSR project,
the design and construction work could be divided into several procurement packages in
geographically distinct locations, some of which would be built concurrently. These packages will
be defined in the Preliminary Engineering for Procurement phase of the project.

In the project section, the Authority would issue construction requests for proposals, begin
right-of-way acquisition, and procure construction management services to oversee physical
construction of the project. During peak construction periods, work would occur concurrently in
different subsections, with overlapping construction of various project elements. Working hours
and workers present at any time would depend on the activities being performed. Construction
fencing would be restricted to areas designated for construction staging and areas where public
safety or environmentally sensitive resources are a concern. The total construction duration of
either Shared Passenger Track Alternative A or B would be between 7.5 and 8 years depending
on whether the HSR station option is selected.®2 Although the actual schedule would be set by
the contractor for construction, an illustrative schedule for specific construction activities is
provided in Table 2-19. Certain construction activities would occur concurrently.

Consistent with the California High-Speed Rail Authority Sustainability Policy (Authority 2020), the
Authority will continue to implement sustainability practices that inform and affect the planning,
siting, designing, construction, mitigation, operation, and maintenance of the HSR system. The
Authority is committed to:

Net-zero greenhouse gas and criteria pollutant emissions during construction
Operating the system entirely on renewable energy

Net-zero energy, Leadership in Energy and Environmental Design Platinum Facilities
Planning for climate adaption and resilience

Prioritizing life-cycle considerations

Planning for climate change risks and vulnerabilities through sustainable infrastructure
Build infrastructure that reinforces Sustainable Communities Strategies

Build an HSR system that provides economic value to Californians

Applicable design standards, including compliance with laws, regulations, and industry standard
practices, are included in Appendix 2-B, Applicable Design Standards, and are considered a part
of the project.

2104 Preconstruction Activities
2.10.4.1  Operational Right-of-Way

During final design, the Authority and its contractor would conduct a number of preconstruction
activities to determine how best actual construction should be staged and managed. These
activities include the following:

e Conducting geotechnical investigations to define precise geology, groundwater, and seismic
conditions along the alignment. The results of this work would guide final design and
construction methods for foundations, underground structures, braced trench, stations, grade
crossings, aerial structures, systems, and substations.

e Identifying construction laydown and staging areas used for mobilizing personnel, stockpiling
materials, and storing equipment for building HSR or related improvements. In some cases,

32 gpecific environmental resource sections in this Draft EIR/EIS use specific years as applicable for the purposes of
environmental analysis.

California High-Speed Rail Project Environmental Document December 2025
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these areas would also be used to assemble or prefabricate components of guideway or
wayside facilities before transport to installation locations. Precasting yards would be
identified for the casting, storage, and preparation of precast concrete segments; temporary
spoil storage; workshops; and the temporary storage of delivered construction materials,
would also be identified.

e Field offices and temporary jobsite trailers would also be at the staging areas. Construction
laydown areas are part of the footprint that is evaluated for potential environmental impacts;
however, actual use of the area would be at the discretion of the contractor. After completing
construction, the staging, laydown and precasting areas would be restored to preconstruction
condition.

e Initiating site preparation and demolition, such as clearing, grubbing, and grading, followed by
the mobilization of equipment and materials. Demolition would require strict controls to
ensure that adjacent buildings, infrastructure, or natural or community resources are not
damaged or otherwise affected by the demolition efforts.

e Relocating utilities prior to construction. The contractor would work with the utility companies
to relocate or protect in place high-risk utilities, such as overhead tension wires, pressurized
transmission mains, oil lines, fiber optic conduits or cables, and communications lines or
facilities, prior to construction.

e Implementing temporary, long-term, and permanent road closures to re-route or detour traffic
away from construction activities. Handrails, fences, and walkways would be provided for the
safety of pedestrians and bicyclists.

e Locating temporary batch plants to produce Portland Cement concrete or asphaltic concrete
needed for roads, bridges, aerial structures, retaining walls, and other large structures. The
facilities generally consist of silos containing fly ash, lime, and cement; heated tanks of liquid
asphalt; sand and gravel material storage areas; mixing equipment; aboveground storage
tanks; and designated areas for sand and gravel truck unloading, concrete truck loading, and
concrete truck washout. The contractor would implement procedures for reducing air
emissions, mitigating noise effects, and reducing the discharge of potential pollutants into
storm drains or watercourses from the use of equipment, materials, and waste products.

e Conducting other studies and investigations, as needed, such as surveys of local business to
identify usage, delivery, shipping patterns, and critical times of the day or year for business
activities. This information will help develop construction requirements and worksite traffic
control plans, and will identify potential alternative routes as well as necessary cultural
resource investigations, and historic property surveys.

2.10.4.2 Nonoperational Right-of-Way

In certain negotiated right-of-way purchase situations, the Authority may enter into agreements to
acquire properties or portions of properties that are not directly needed for the construction of the
HSR project and are not intended to be part of the operational right-of-way. These are known as

excess properties and are distinct from severed remnant parcels (which are evaluated as part of

the footprint). Although eventually these properties would likely be sold as excess state property,

these excess properties are not part of the project footprint and in the interim the Authority would
need to conduct various management and maintenance activities on them (Authority 2018c).

The process for acquisition and disposal of excess property is detailed in Chapter 16 of the
California High-Speed Rail Authority Right of Way Manual (Authority 2019a). Chapter 11 of the
manual identifies the following management and maintenance activities that may occur on a
given excess property. The activities required on a given parcel will be dependent on site
conditions including the presence of buildings or other structures, existing land uses, and habitat
conditions.

December 2025 California High-Speed Rail Authority
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Structure Demolition

Various structures may be present on excess property including single and multifamily
residences, mobile homes, mobile offices, warehouses and other light industrial structures,
sheds, fences, concrete driveways, signs, other nondescript buildings, and related appurtenances
and utilities (e.g., in-ground pools, septic systems, water wells, gas lines) as well as ornamental
shrubs and trees.

If the Authority determines that existing uses of a particular structure are not going to continue, it
may, following additional environmental review if/as necessary (for example, to confirm the
structure is not considered historic), decide to demolish and remove the structure. Demolition of a
structure may also be appropriate if the structure is in a state of disrepair or a potential safety and
security concern exists from trespassers.

The properties may include utilities such as water wells, septic systems, gas, and electric lines
that would require removal in accordance with local and state regulations. Local construction
permits for demolition and removal would be secured from the local agency with jurisdiction (e.g.,
well demolition permit, septic removal).

Vegetation Management

Excess properties may have a variety of vegetation present including ornamental landscaping
and natural habitats such as annual grassland. Vegetation management may occur as part of
initial site-clearing efforts or as part of ongoing management.

Initial site clearing is likely to occur in conjunction with structure demolition. Ornamental
landscaping may be removed to reduce ongoing maintenance needs. Vegetation removal or
disturbance may be necessary for equipment access during structure demolition.

Ongoing vegetation management activities may include mowing, discing, or similar mechanical
control; the clearing of firebreaks on larger properties; and, if noxious weeds are present,
treatment with the use of approved herbicides. Mowing or other mechanical control may be used
to maintain vegetation at a certain height or density based on site-specific concerns of security,
visual appearance, or fire prevention. The mechanical control of weed species may also be
appropriate depending on the relevant species and site conditions. All herbicide application would
be conducted in a manner consistent with product labeling and applicable laws including
application by a licensed pest control advisor if appropriate.

Pest Management

Pest management may include the mechanical control of insects, rodents, and other animals.
Mechanical removal (trapping) of rodents and other animals may be appropriate in or around
structures that exist on excess properties. Mechanical removal of animals would be conducted by
a licensed pest control advisor and after obtaining appropriate local approvals. Rodenticide would
not be used for the control of animals.

Chemical control of insects may occur in or around buildings on excess property or in agricultural
areas to control pest species. Pesticide application would be conducted in a manner consistent
with product labeling and applicable laws including application by a licensed pest control advisor
if appropriate and after obtaining appropriate local approvals.

Site Security

Site security would primarily consist of the installation of fencing around the proposed LMF sites,
laydown areas, and storage areas. The installation of fencing may be appropriate on properties
where structures would remain or where there is a safety and security concern or particular risk of
trespass. Fencing would consist of 6- to 12-foot-high chain-link fencing and may include barbed
wire or similar features at the top. Fence posts may be either metal or wood and require an
excavation up to 4 inches in diameter and 3 feet deep. Other security devices such as security
lighting, an alarm system, or cameras may be implemented if specific conditions require it. If
buildings or other structures are present on the site, windows and doors may be boarded up to
prevent trespass. “No trespassing” or similar signs may be posted as appropriate.

California High-Speed Rail Project Environmental Document December 2025
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Site security would also involve the periodic inspection of excess properties for signs of trespass
and removal of accumulated trash or dumping.

Structure Maintenance

If buildings or other structures remain on site, they would be maintained in a clean and orderly
condition so as not to detract from the general appearance of the neighborhood. If the property is
rented or leased, maintenance activities would be undertaken as needed to ensure the health and
safety of occupants. Maintenance and repair activities may include exterior and interior painting;
yard maintenance; repair or replacement of plumbing, electrical facilities, roofs, windows, heaters,
and built-in appliances; and other similar activities.

2.10.4.3 Staging and Laydown Areas

For each roadway crossing, water crossing, and aerial structure, the proposed staging and
laydown areas would be in the general vicinity of the work site. These staging and laydown areas
have been incorporated into the footprint for this project section. These areas are defined by
quadrant at each work site. The proposed area for staging and laydown is defined in acres and
access to these sites is addressed from nonresidential roadways. Table 2-20, Table 2-21, and
Table 2-22 list these staging and laydown areas, the proposed areas needed for construction,
and the available access roads to each site, which would be the same for both build alternatives.
In many areas where linear construction is occurring (i.e., construction of mainline tracks), the
existing railroad right-of-way could be used to stage construction. Construction of some project
components would not need their own staging area because they would be able to use adjacent
staging areas that have sufficient capacity, and therefore they do not have dedicated areas noted
in the tables below.

December 2025 California High-Speed Rail Authority
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Table 2-20 Contractor Staging and Laydown Areas at Roadway Crossings by City

Staging Area Staging/Laydown
Crossing Status | Street Crossing (quadrant) Area (acres) Street Access Remarks
Los Angeles
Existing OP 1st St N/A Linear construction Santa Fe Ave Can be staged within existing RR ROW
Existing OP 4th St N/A Linear construction Santa Fe Ave & Metro St Can be staged within existing RR ROW
Existing OP 6th St N/A Linear construction Mesquit St Can be staged within existing RR ROW
Existing OP 7th St N/A Linear construction Mesquit St Can be staged within existing RR ROW
Existing OP -10 N/A Linear construction Santa Fe Ave & 8th St Can be staged within existing RR ROW
Existing OP Olympic Blvd N/A Linear construction Santa Fe Ave & Porter St Can be staged within existing RR ROW
Existing OP Washington Blvd | N/A Linear construction Soto St Can be staged within existing RR ROW
Existing UP Soto St N/A Linear construction Soto St & 26th St Can be staged within existing RR ROW
Vernon
Existing UP Downey Rd SE 0.61 Washington Blvd & 26th St None
Existing OP [-710 N/A Linear construction 26th St Can be staged within existing RR ROW
Commerce
Existing UP Atlantic Blvd SE 0.61 Bandini Blvd None
Existing UP Eastern Ave SE 0.61 Eastern Ave & Commerce Way | None
Existing UP I-5 N/A Linear construction Telegraph Rd & Garfield Ave Can be staged within existing RR ROW
Existing UP Telegraph Rd N/A Linear construction 26th St Can be staged within existing RR ROW
Existing UP Garfield Ave N/A Linear construction 26th St Can be staged within existing RR ROW
Montebello
Existing UP Greenwood Ave N/A Linear construction Greenwood Ave & Sycamore St | Can be staged within existing RR ROW
Pico Rivera
Existing UP Paramount Blvd SW 0.5 Rosemead Blvd & Slauson Ave | None
Existing UP Rosemead Blvd NE 112 Rosemead Blvd & Slauson Ave | None
California High-Speed Rail Project Environmental Document December 2025
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Staging Area Staging/Laydown
Crossing Status | Street Crossing (quadrant) Area (acres) Street Access

Existing UP Passons Blvd 0.21 Slauson Ave & Rivera Rd None
Santa Fe Springs
Existing OP Slauson Ave SE 2 Slauson Ave & Rivera Rd None
Existing OP [-605 N/A Linear construction Pioneer Blvd & Rivera Rd Can be staged within existing RR ROW
At grade Pioneer Blvd SW 0.69 Pioneer Blvd & Rivera Rd None
At grade Norwalk Blvd SW 0.64 Los Nietos Rd & Norwalk Blvd None
At grade Los Nietos Rd NE 0.25 Los Nietos Rd & Norwalk Blvd None
Existing UP Santa Fe Springs | SW 0.56 Los Nietos Rd & Telegraph Rd None
Rd
Existing UP Telegraph Rd SW 0.6 Santa Fe Springs Rd & None
Shoemaker Ave
Existing UP Florence Ave N/A N/A Bloomfield Ave & Shoemaker Can be staged within parcels identified for
Ave acquisition in modified Norwalk/Santa Fe
Springs Metrolink Station area
At grade Lakeland Rd N/A N/A Bloomfield Ave & Shoemaker Can be staged within parcels identified for
Ave acquisition in modified Norwalk/Santa Fe
Springs Metrolink Station area
Existing UP Imperial Hwy N/A N/A Imperial Hwy Can be staged within parcels identified for
acquisition in modified Norwalk/Santa Fe
Springs Metrolink Station area
Existing UP Carmenita Rd NW 0.42 Rosecrans Ave None
Existing OP Rosecrans/ N/A Linear construction Rosecrans Ave & Marquardt Can be staged within existing RR ROW
Marquardt
La Mirada
Existing UP Valley View Ave NW 0.51 Rosecrans Ave None
Existing OP Alondra Blvd NE 21 Trojan Way None
December 2025 California High-Speed Rail Authority
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Staging Area Staging/Laydown

Buena Park
Existing UP Beach Blvd SW 1.4 Stage Rd & Beach Blvd None
Existing UP Dale St NW 2.84 Dale St None
Fullerton
Existing UP Gilbert St SW 0.5 Commonwealth Ave & Malvern | None

Ave
Existing UP Commonwealth NE 3.87 Brookhurst Rd & None

Ave Commonwealth Ave
Existing UP Euclid St SE 0.5 gommonwealth Ave & Valencia | None
r

Existing UP Highland Ave SW 0.6 Commonwealth Ave & Truslow | None

Ave
Existing UP Harbor Blvd SW 1.69 Commonwealth Ave & Truslow | None

Ave
Existing UP Lemon St N/A Linear construction gommonwealth Ave & Truslow | Can be staged within existing RR ROW

ve

Anaheim
At grade Orangethorpe Ave | NE 1.05 Lemon St & Raymond Ave None
Existing OP SR 91 N/A Linear construction Raymond Ave & Lemon St Can be staged within existing RR ROW
At grade La Palma Ave NW Linear construction La Palma Ave & East St Can be staged within existing RR ROW
At grade Sycamore St N/A Linear construction East St & Anaheim Blvd Can be staged within existing RR ROW
Existing UP Lincoln Ave N/A Linear construction East St & Anaheim Blvd Can be staged within existing RR ROW
At grade Broadway N/A Linear construction East St & Anaheim Blvd Can be staged within existing RR ROW
At grade Santa Ana St N/A Linear construction East St & Anaheim Blvd Can be staged within existing RR ROW
At grade South St N/A Linear construction East St & Anaheim Blvd Can be staged within existing RR ROW
At grade Vermont Ave N/A Linear construction East St & Anaheim Blvd Can be staged within existing RR ROW
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Staging Area Staging/Laydown

At grade Ball Rd Linear construction East St & Anaheim Blvd Can be staged within existing RR ROW
Existing UP Lewis St NE 3.9 Cerritos Ave & Ball Rd None
At grade Cerritos Ave Same area as Same area as Lewis Same access as Lewis St None
Lewis St St
At grade State College Blvd | NW, NE, SW 5.2 Katella Ave & Howell Ave None
Existing UP Katella Ave SE 1.48 State College Blvd & Howell None
Ave
Existing OP SR 57 N/A N/A Linear construction Can be staged within existing RR ROW
Existing UP Douglass Rd NE 1.2 Katella Ave None

Source: Authority 2025

For each new grade separation or modified existing grade separation, construction would be staggered so that no two adjacent crossings would be closed at the same time period unless the affected jurisdiction
has approved such closures. Additionally, the Authority determines the final staging/laydown area and the size and location at the time of contract award. If the Authority determines the areas defined are not in
the proper location or too small for their operation, the Authority would obtain land to fulfill its needs. The Authority must also comply with local and state regulations as well as the mitigation measures defined in

the environmental document when acquiring property.

Authority = California High-Speed Rail Authority; HSR = high-speed rail; | = Interstate; N/A = not applicable; NE = northeast; NW = northwest; OP = overpass; ROW = right-of-way; RR = railroad; SE = southeast;
SR = state route; SW = southwest; UP = underpass

Table 2-21 Contractor Staging and Laydown Areas for Waterway Crossings by City

Staging
VCER S
Crossing Staging/Laydown
Crossing Status | Waterway Crossing (quadrant) | Area (acres) Work Area Access Remarks
Los Angeles
Existing bridge Los Angeles River N/A Linear construction Washington Blvd Can be staged within existing
RR ROW
Vernon
Existing concrete | Hobart Channel N/A N/A Vacated 26th St None
channel
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Staging
Area at
Crossing Staging/Laydown
Crossing Status | Waterway Crossing (quadrant) | Area (acres) Work Area Access Remarks
Pico Rivera
Existing berm Rio Hondo West Basin N/A 0.71 Maynard Rd & Bluff 0.71 acre includes areas for
Rd Rio Hondo and both basins
Existing bridge Rio Hondo Channel NW Paramount Blvd &
Industry Way
Existing berm Rio Hondo East Basin N/A Paramount Blvd &
Industry Way
Existing bridge San Gabriel River N/A Linear construction | Slauson Ave & Rivera | Can be staged within existing
Rd RR ROW
Santa Fe Springs
Existing bridge North Fork Coyote Creek NW 0.7 Marquardt Ave & Bora | None
Dr
La Mirada
Existing bridge La Mirada Creek NE 0.5 Stage Rd None
Buena Park
Existing culvert Coyote Creek NE 0.2 Stage Rd North end extension
SW 0.35 Desman Rd South end extension
Existing bridge Brea Creek NE 0.31 Malvern Rd None
SE 0.66 Dale St None
Fullerton
Existing culvert Drainage channel SW 0.35 E Walnut Ave Extend south end
Existing culvert Fullerton Creek N/A Linear construction | Orangethorpe Ave Can be staged within existing
RR ROW
Existing culvert Carbon Creek SW 0.2 La Palma Ave Extend both ends
California High-Speed Rail Project Environmental Document December 2025
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Staging
Area at
Crossing Staging/Laydown
Crossing Status | Waterway Crossing (quadrant) | Area (acres) Work Area Access Remarks
Anaheim
Existing bridge' Santa Ana River N/A Linear construction | Santa Ana River Trail | Can be staged within existing

RR ROW

Source: Authority 2025

The Authority determines the final staging/laydown area and the size and location at the time of contract award. If the contractor determines the areas defined are not in the proper location or too small for their
operation, the Authority would obtain land to fulfill its needs. The Authority must also comply with local and state regulations as well as the mitigation measures defined in the environmental document when
acquiring property.

1At Santa Ana River, the Los Angeles to Anaheim Project Section would not cross the river but would modify the connection to the Santa Ana River Trail on the west bank.

Authority = California High-Speed Rail Authority; HSR = high-speed rail; N/A = not applicable; NE = northeast; NW = northwest; ROW = right-of-way; RR = railroad; SE = southeast; SW = southwest; UP =
underpass

Table 2-22 Contractor Staging and Laydown Areas for Elevated Structures by City

Staging
Laydown/Area Work Area
Track Crossing Status Staging Area (acres) Access
Commerce Flyover 6,550 Can be staged within existing RR ROW, or parcels | 8.2 Atlantic Blvd,
identified for acquisition for the Commerce Flyover Eastern Ave, I-5
structure
Elevated Structure through modified 10,145 | Parcels identified for acquisition for modified 27 acres (within Imperial Blvd &
Norwalk/Santa Fe Springs Metrolink Station Norwalk/Santa Fe Springs Metrolink Station acquisition areas) Shoemaker Ave

Source: Authority 2025

The Authority determines the final staging/laydown area and the size and location at the time of contract award. If the contractor determines the areas defined are not in the proper location or too small for their
operation, the Authority will obtain land to fulfill its needs. The Authority must also comply with local and state regulations as well as the mitigation measures defined in the environmental document when
acquiring property.

Authority = California High-Speed Rail Authority; HSR = high-speed rail; | = Interstate; ROW = right-of-way; RR = railroad; SE = southeast; SW = southwest

December 2025 California High-Speed Rail Authority
2-174 | Page Los Angeles to Anaheim Project Section Draft EIR/EIS




ALIFORNIA
Si:gh-SpeedORuil Authority 2 Alternatives

2.10.5 Major Construction Activities

Maijor types of construction activities for the project include earthwork; bridge, aerial structure,
and roadway crossings; railroad systems; and station construction, as briefly described in the
following subsections.

2.10.5.1  Earthwork

Earthwork is the disturbance of soil or earth by any means, including grading, excavation, drilling,
infilling, construction/reconstruction of track, embankment, and other activities. Earth support is
an important factor in building deep excavations that would be encountered on several alignment
sections. It is anticipated that the following excavation support systems may be used along the
route. There are three general excavation support categories, which are described below.

e Open-Cut Slope: Open-cut slope is used in areas where sufficient room is available to
open-cut the area and slope the sides back to meet the adjacent existing ground. The slopes
are designed similar to any cut slope, taking into account the natural repose angle of adjacent
ground material and global stability.

e Temporary: Temporary excavation support structures are designed and installed to support
vertical or near-vertical faces of the excavation in areas where room to open-cut does not
exist. This structure does not contribute to the final load carrying capacity of the trench
structure and is either abandoned in place or dismantled as the excavation is being
backfilled. Generally, it may consist of the following:

— Soldier piles and lagging: materials used to retain soil in place, typically made of
concrete, timber, or steel

— Sheet pile walls: a wall used to retain soil in place, often thinner than other walls

— Slurry walls: a wall used to retain soil in place while digging trenches or laying
foundations by using a dense mixture of water and other materials

— Secant piles: a retaining wall made of interlocking dense piles of material, inserted prior
to excavation

— Tangent piles: a version of secant piles with additional reinforcement measures

e Permanent: Permanent structures are designed and installed to support vertical or near-
vertical faces of the excavation in areas where room to open-cut does not exist. This
structure forms part of the permanent final structure. Generally, it consists of slurry walls,
secant piles, or tangent pile walls.

Earthwork construction would be performed in a manner where soil removed through excavation
(cut) would be reused, where feasible, in areas with embankments (fill). Excess cut or soils that
are hazardous and cannot be reused as part of HSR construction (also referred to as spoils)
would need to be hauled from the construction site to disposal sites, which are described more in
Section 3.10, Hazardous Materials and Wastes. The number of haul trips is dependent on the
amount of spoils and construction schedule, as well as the size of the truck.

Table 2-23 presents the cut/fill amounts and haul distances from the nearest major road or
highway for the LMFs, roadway modifications, HSR and passenger rail stations, and Fullerton
braced trench. The table includes roadway modifications where major earthwork would occur for
excavation or grading/reprofiling; roadways with minor modifications, such as addition of a pier,
are not included.
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Table 2-23 Cut/Fill Amounts and Haul Roads for Light Maintenance Facilities, Roadways, High-Speed Rail and Passenger Rail
Stations, and Fullerton Braced Trench

Earthwork Total

Import Distance
HSR Project Component (CY) Fill (CY) | Haul Roads (Miles)
Light Maintenance Facility
26th Street light maintenance facility 18,000 0 East on Bandini Blvd to I-710 0.83
15th Street light maintenance facility 120,000 0 North on S Santa Fe Ave to I-10 0.68
Roadways
Eastern Ave 980 550 South of Eastern Ave (0.31 mi), west on Bandini Blvd (1 mi) to I-710 1.3
Rio Hondo Bridge 950 460 South on River Maintenance Rd (0.47 mi); west on Slauson Ave (0.39 mi) to I-5 0.86
Rosemead Blvd 18,100 350 North or south on Rosemead Bivd 0
Passons Blvd 260 200 Assumed to be balanced 0
Slauson Blvd 75 40 Assumed to be balanced 0
San Gabriel River Bridge 1,050 500 glgsrth on River Maintenance Rd (0.75 mi); east on Washington Blvd (0.1 mi) to I- 0.85
Pioneer Blvd 12,550 2,550 | North on Pioneer Blvd (0.35 mi) to I-605 0.35
Norwalk Blvd 13,000 500 North on Norwalk Blvd (0.48 mi) to Slauson Ave 1.55

West on Slauson Ave (0.72 mi) to Pioneer Blvd
North on Pioneer Blvd (0.35 mi) to I-605 on ramp
Los Nietos Rd 13,200 650 West on Los Nietos Rd (0.15 mi) to Norwalk Blvd 1.74
North on Norwalk Blvd (0.52 mi) to Slauson Ave
West on Slauson (0.72 mi) to Pioneer Blvd
North on Pioneer Blvd (0.35 mi) to I-605

Santa Fe Springs Rd 180 150 Assumed to be balanced 0
Telegraph Rd 240 160 Assumed to be balanced 0
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Earthwork Total

Cut/Spoil | Import Distance
HSR Project Component (CY) Fill (CY) | Haul Roads (Miles)

Carmenita Rd 12,100 500 South on Carmenita Rd (0.35 mi) to Rosecrans Ave 1.32
West on Rosecrans Ave (0.97 mi) to Bloomfield Ave
Northwest on Bloomfield Ave (0.30 mi) to I-5

North Fork Coyote Creek 620 350 Assumed to be balanced 0
Valley View Ave 610 250 South on Valley View Ave (0.6 mi); west on Alondra Blvd (0.43 mi) to I-5 1.1
La Mirada Creek 290 160 Assumed to be balanced 0
Alondra Blvd, Stage Rd, Escalona Rd 13,800 29,900 | West on Alondra Blvd (1.35 mi) to I-5 1.35
Artesia Ave 6,000 0 West on Alondra Blvd (1.35 mi) to I-5 1.35
Coyote Creek 160 135 Assumed to be balanced 0
Beach Blvd 650 550 Assumed to be balanced 0
Brea Creek 790 500 Assumed to be balanced 0
Dale St 5,750 400 South on Dale St (0.15 mi), west on Artesia Ave (0.7 mi) to SR 39 0.85
Gilbert St 600 570 Assumed to be balanced 0
Commonwealth Ave 33,860 1,500 | West on Commonwealth Ave (2.47 mi) to Beach Blvd 3.33

North on Beach Blvd (0.27 mi) to Artesia Blvd
West on Artesia Blvd (0.59 mi) to I-5

Euclid St 690 220 South on Euclid St (0.98 mi) to SR 91 0.98
Highland Ave/Walnut Ave 9,500 2,000 | South on Highland Ave (0.17 mi); east on W Valencia Dr (0.25 mi) to Harbor 1.25
Bivd
South on Harbor Blvd (0.83 mi) to SR 91
Harbor Blvd 1,600 870 South of Harbor Blvd (1.00 mi) to SR 91 1
Lewis St 42,000 20,100 | North on Lewis St (0.36 mi) to Ball Rd 1.65

East on Ball Rd (1.29 mi) to SR 57
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Earthwork Total

Cut/Spoil | Import Distance
HSR Project Component (CY) Fill (CY) | Haul Roads (Miles)
Cerritos Ave 141,400 26,400 | Easton Cerritos Ave (0.40 mi) to State College Blvd 1.68
North of State College Blvd (0.52 mi) to Ball Rd
East on Ball Rd (0.76 mi) to SR 57
State College Blvd 90,400 2,500 | South on State College Blvd (0.17 mi) to Katella Ave 0.74
East on Katella Ave (0.57 mi) to SR 57 OR
OR 1.47
North on State College Blvd (0.33 mi) to Cerritos West on Cerritos Ave (0.97 mi)
to Anaheim St
South on Anaheim St (0.17 mi) to I-5
Katella Ave 29,800 8,850 | Northeast on Katella Ave (0.34 mi) to SR 57 0.34
Douglass Rd 15,800 1,500 | North of Douglass Rd (0.29 mi); west on Katella Ave (0.1 mi) to SR 57 0.39
HSR and Passenger Rail Stations
Norwalk/Santa Fe Springs Metrolink Station 65,900 8,400 | West on Imperial Hwy to north I-5 1.71
Modifications!
Fullerton Metrolink/Amtrak Station 3,700 1,500 | South of Harbor Blvd (1.00 mi) to SR 91 1
Modifications!
ARTIC HSR Platform and Station Facilities 13,700 7,000 | North of Douglass Rd (0.29 mi); west on Katella Ave (0.1 mi) to SR 57 0.39
Relocated Commerce Metrolink Station 7,600 100 South on Maple Ave (0.17 mi) and northwest on Telegraph Rd to I-5 (0.25 mi) 0.42
Relocated Buena Park Metrolink Station 18,500 150 East/southeast on Stage Rd (0.1 mi) to SR 39 0.1
Fullerton Trench
Dale St to Gilbert St 252,000 46,500 | Northwest to Dale St (0.18 mi.), south on Dale St to I-5 (1.3 mi) 1.48

Source: Authority 2025
1 Amounts for Norwalk/Santa Fe Springs Metrolink Station and Fullerton Metrolink/Amtrak Station are the same with or without the HSR station option.
ARTIC = Anaheim Regional Transportation Intermodal Center; CY = cubic yard; HSR = high-speed rail; | = Interstate; mi = mile; SR = State Route
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2.10.5.2  Bridge, Aerial Structure, and Road Crossing Construction

As is done for existing HSR systems around the world, it is anticipated that the elevated
guideways would be designed and built using single box segmental girder construction. Where
needed, other structural types and construction methods would be considered. This section
provides an overview of the construction methods required for foundations, sub-structures, and
superstructures of bridges, aerial structures, and roadway crossings. Two aerial guideway
structures would be needed in this project section: one in Santa Fe Springs that would be
10,145 feet in length, and one in Commerce that would be 6,300 feet in length (Commerce
Flyover). A typical aerial structure component is illustrated on Figure 2-9.

e Foundations: A typical aerial structure foundation pile cap is supported by an average of four
large-diameter (5 to 9 feet) bored piles. Depth of piles depends on the geotechnical site
conditions at each pile site. Pile construction can be achieved by using rotary drilling rigs, and
either bentonite slurry or temporary casings may be used to stabilize pile shaft excavation.
The estimated pile production rate is 4 days per pile installation. Additional pile installation
methods available to the Authority include bored piles, rotary drilling cast-in-place piles,
driven piles, and a combination of pile jetting and driving.

e Following completion of the piles, pile caps can be built using conventional methods
supported by structural steel: either precast and prestressed piles or cast-in-drilled hole piles.
For pile caps built near existing structures such as railways, bridges, and underground
drainage culverts, temporary sheet piling (i.e., temporary walls) can be used to minimize
disturbances to adjacent structures. It is anticipated that sheet piling installation and
extraction would likely be achieved using hydraulic sheet piling machines.

e Substructure: A substructure refers to the portion of the bridge or aerial structure between the
ground and the superstructure, which directly receives the load of a road or train. The
substructure transfers the weight of the load from the superstructure to the ground. Typical
aerial structures of up to 60 feet may be built using conventional jump form and scaffolding
methods. A self-climbing formwork system may be used to build piers and portal beams over
60 feet high. The self-climbing formwork system is equipped with a winched lifting device,
which is raised up along the column by hydraulic means with a structural frame mounted on
top of the previous pour. In general, a 3-day cycle for each 12-foot pour height can be
achieved. The final size and spacing of the piers depend on the type of superstructure and
spans they are supporting.

e Superstructure: A superstructure refers to the portion of the bridge or aerial structure at the
top, which directly receives the load of a road or train. Elevated track sections would use the
precast, segmented construction method. In this construction method, large concrete bridge
segments are mass-produced at an on-site, temporary casting yard. Precast segments are
then elevated atop the already completed portions of the elevated viaduct or embankment
and installed using a special crane positioned on the aerial structure. Although the precast
segmental method is the favored technique for aerial structure construction, other methods
may be used.

e Road crossings of existing railroads, roads, and the HSR would be built on the line of the
existing road or offline at some locations. When built online, the existing road would be
closed or temporarily diverted. When built offline, the existing road would be maintained in
use until the new crossing is completed. Where new roadway undercrossings of existing
railroads are required, a temporary shoofly track would be built to maintain railroad
operations during undercrossing construction.

e Construction of foundations and substructure would be similar to that for the aerial structures,
but reduced in size. The superstructure would likely be built using precast, prestressed,
concrete girders and cast-in-place deck. Approaches to the bridges would be earthwork
embankments, mechanically stabilized earth wall, or other retaining structures.
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2.10.5.3 Trench Construction

Both Shared Passenger Track Alternatives would have one braced trench for electrified
passenger tracks near the Fullerton Airport. This braced trench would be 40 feet below existing
grade with an inside width dimension of 41 feet by 6 feet and is designed to avoid conflicts with
the Fullerton Airport runway protection zone. The trench alignment would run northwest to
southeast and cross under the BNSF-operated tracks from north to south. Section 2.6.3.1
describes the trench in more detail. The trench would consist of approximately 1,000 feet of
trench structure, 1,800 feet of transitional trench structure, and 1,000 feet of braced trench. A
transitional trench structure is an open trench with two walls between soil, in which the tracks
descend from at grade to below grade. A braced trench uses forms of cross-beams known as
struts, which span from one trench wall to the other to add bracing support against the soil on
either side. A cross section of the trench is displayed on Figure 2-51 in Section 2.6.3.1.

The proposed trench would be built underneath the active railroad tracks and would use
temporary track relocations and precast bridges prior to trench excavation. A sump would be
located at the low point within the trench alignment to collect groundwater seepage and
stormwater inflows into the completed trench. Construction staging areas would be at or near the
western and eastern ends of the trench area and would total approximately 2.5 acres.

The soil and rock materials generated in excavation for this braced trench would need to be
stockpiled for water-laden excavated material to dry without impeding construction progress
because of limited construction area. Temporary stockpiles would eventually be trucked to
licensed, permanent, off-site disposal areas that could include landfills or quarries that need
backfilling or site restoration, or excavated material could be reused for potential local projects
that could benefit from having fill. Table 2-23 provides the estimated excavated material volumes
for the braced trench.

For Shared Passenger Track Alternative B, the 15th Street LMF yard lead tracks would cross
under the Olympic Boulevard roadway overcrossing in three shallow trenches, as described in
Section 2.6.4.4. The excavation required to lower the tracks to pass under the overcrossing would
result in a need for temporary shoring to protect the piers of the Olympic Boulevard overpass,
with a cast-in-place U-trench ultimately built for each trench. The length of the trench would be
approximately 1,000 feet and consist of three single track U-trenches built in between the existing
bridge piers. Excavation would be required to a depth of approximately 15 feet to account for soil
improvements and the construction of formwork for the cast-in-place structures. Additionally, the
LMF site would need to be excavated and regraded on the northern side to meet the elevation of
the yard lead tracks; the trenches and LMF excavation would occur together within a single phase
of work. Roadway traffic above on the Olympic Boulevard overpass is not expected to be
affected, except for possible short-term lane closures as needed for construction. Table 2-23
presents the estimated excavated material volume for the 15th Street LMF, consisting of the
trenches under the Olympic Boulevard overpass and excavation for the northern side of the LMF.

2.10.5.4  Railroad Systems Construction

The HSR system will include trackwork, traction power electrification, signaling, and
communications. After completion of earthwork and structures, trackwork is the first rail system to
be built, and it must be in place at least locally to start traction power electrification and railroad
signalizing installation. Trackwork construction generally requires the welding of transportable
lengths of steel running onto longer lengths (approximately 0.25 mile), which are placed in
position on crossties or track slabs and field-welded into continuous lengths.

Both tie and ballast, and slab track construction would be used. Tie and ballast construction,
which would be used for at-grade and minor structures, typically uses crossties and ballast that
are distributed along the trackbed by truck or tractor. In sensitive areas, such as where the HSR
is parallel to or near streams, rivers, or wetlands, and in areas of limited accessibility, this
operation may be accomplished by using the built rail line for material delivery. For major civil
structures, slab track construction would be used. Slab track construction is a nonballasted track
form, employing precast track supports to which the track is directly fixed.
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Traction electrification equipment to be installed includes TPSSs, traction power switching and
paralleling stations, and the OCS. Traction power facility equipment and houses are typically
fabricated and tested in a factory, then delivered by tractor-trailer to a prepared site adjacent to
the rail alignment. It is assumed that substations are to be located every 30 miles along the
alignment. The OCS is assembled in place over each track and includes poles, brackets,
insulators, conductors, and other hardware. Signaling equipment to be installed includes the
following:

e Wayside cabinets and bungalows: enclosures housing electronics and equipment for
communications and systems required to operate trains

e Communications towers: towers providing radio communications required for train operations,
communications, and safety

e Wayside signals (at track interlockings): visual signals that display instructions to train drivers
regarding their authority to proceed

e Switch machines: small enclosures along the track that host electronic and mechanical
equipment required to operate the switches where multiple tracks converge

e Insulated joints: material between rails that ensures electrical separation for signaling and
safety purposes

e Impedance bonds: elements used to conduct and maintain electrical connections around
insulated joints

e Connecting cables: cables that connect signaling and electrical equipment

The equipment would support automatic train protection; ATC or PTC to control train separation,
routing at interlocking, and speed. Not all railroad system construction elements described in this
section would occur throughout the geographic entirety of the project section. These elements
would occur only where applicable within the project section.

2.10.5.5 Station Construction

As construction of HSR station facilities in the project section would occur at existing passenger
rail station areas, existing train operations, including station capacity and passenger levels of
service, would be maintained during construction. HSR stations require substantial coordination
and planning to accommodate safe and convenient access to existing businesses and residences
and to accommodate traffic control during construction periods. The typical construction
sequence would be:

e Demolition and Site Preparation: The Authority would be required to build detour
roadways, new station entrances, construction fences and barriers, and other elements
required as a result of taking existing facilities on the worksite out of service. The Authority
would be required to perform street improvement work, site clearing and earthwork, drainage
work, and utility relocations. Additionally, substations and maintenance facilities are assumed
to be newly built structures. For platform improvements or additional platform construction,
the Authority may be required to realign existing track.

e Structural Shell and Mechanical/Electrical Rough-Ins: For these activities, the Authority
would build foundations and erect the structural frame for the new station, enclose the new
building, or build new platforms and connect the structure to site utilities. Additionally, the
Authority would rough-in electrical and mechanical systems and install specialty items such
as elevators, escalators, and ticketing equipment.

e Finishes: The Authority would install electrical and mechanical equipment, communications
and security equipment, finishes, and signage.

2.11 Permits and Approvals

The Authority has entered into agreements with environmental resource agencies to facilitate the
environmental permitting required during final design and construction. These agreements are
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intended to identify the Authority’s responsibilities in meeting the permitting requirements of the
federal, state, and regional environmental resource agencies.

A memorandum of understanding was established in 2010 among the Authority, FRA, U.S. Army
Corps of Engineers, and U.S. Environmental Protection Agency (Authority et al. 2010) regarding
integration of NEPA, Clean Water Act Section 404, and Rivers and Harbors Act Section 14
(Section 408) processes. In addition, the Authority entered into a Section 106 Programmatic
Agreement with the California State Historic Preservation Officer, Advisory Council on Historic
Preservation, and FRA in 2011 (amended in 2021) to establish the process for considering the
effects on historic properties during project-level environmental reviews (Authority et al. 2011).
The Surface Transportation Board was added as a party to the Section 106 Programmatic
Agreement in 2021 (Authority et al. 2021). A memorandum of understanding was established
between the Authority and the State Water Resources Control Board regarding items that would
require a Complete Application for Clean Water Act Section 401 Certification, Waste Discharge
Requirements, or both; the delineation of nonfederal wetlands and other surface waters of the
state that are not waters of the U.S.; and amendments (adopted in 2020) to the existing State
Water Resources Control Board requirements regarding applications and delineation methods.
Coordination with the U.S. Coast Guard was conducted, and the U.S. Coast Guard indicated that
this project is not within its jurisdiction (Sulouff 2011).

Table 2-24 presents the major environmental reviews, permits, and approvals required for the
project (as of November 2024), as well as the regional agencies that the Authority would need to
coordinate with. The table identifies each agency’s status as a NEPA cooperating agency or
CEQA responsible agency, as applicable. As a state agency, the Authority is exempt from local
permit requirements; however, to coordinate construction activities with local permit requirements,
the Authority plans to pursue local permits as part of construction processes consistent with local
ordinances. The agencies identified in the table are anticipated to rely on this EIR/EIS to support
their permitting and approval processes. Other approvals may require new specific
documentation.

Table 2-24 Anticipated Environmental Reviews, Permits/Approvals, and Coordination by
Agency

Agency Permit/Approvals

Federal
U.S. Army Corps of Engineers = Clean Water Act Section 404 Nationwide Permit Verifications — NWP 12,
(NEPA cooperating agency) Utility Line Activities, NWP 14, Linear Transportation Projects, and NWP 39,

Commercial and Institutional Developments33

= Rivers and Harbors Act of 1899 Section 14 (Section 408): Permission to
make alterations to, or temporarily or permanently occupy or use, any U.S.
Army Corps of Engineers federally authorized Civil Works project

33 Nationwide Permit 12 has been included to acknowledge that several new structures are associated with utility
realignments and may be considered under that Nationwide Permit, although it is more likely that all of the structures that
would result in fill are associated with the linear transportation project. Furthermore, multiple Nationwide Permits could be
used for any given structure for this project because the affected acreage thresholds would not be exceeded. Nationwide
Permit General Condition 28 states, “Use of Multiple Nationwide Permits. The use of more than one NWP for a single and
complete project is permitted when the acreage loss of waters of the United States authorized by the NWPs does not
exceed the acreage limit of the NWP with the highest specified acreage limit.” For example, if a road crossing over tidal
waters is constructed under Nationwide Permit 14, with associated bank stabilization authorized by Nationwide Permit 13,
the maximum acreage loss of waters of the U.S. for the total project cannot exceed one-third of an acre. In addition, if one
or more of the Nationwide Permits used to authorize the single and complete project has specified acreage limits, the
acreage loss of waters of the United States authorized by those Nationwide Permits cannot exceed their respective
specified acreage limits.
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U.S. Advisory Council on Historic
Preservation and the California
State Historic Preservation Office

= Section 106 Consultation (National Historic Preservation Act of 1966) and

Memorandum of Agreement

U.S. Environmental Protection
Agency

Review of Environmental Impact Statement under Clean Air Act Section 309

U.S. Fish and Wildlife Service

Federal Endangered Species Act — Section 7
(No Effect Determination; No Consultation Required)

Surface Transportation Board
(NEPA cooperating agency)

Authorization to build and operate new rail line pursuant to 49 U.S.C. 10901
or 49 U.S.C. 10502, as applicable.

U.S. Department of
Transportation/Federal Railroad
Administration

General Conformity Determination for Air Quality
Section 4(f) of the U.S. Department of Transportation Act of 1966

State

California Department of Fish and
Wildlife (CEQA responsible
agency)

California Fish and Game Code Sections 3511, 4700, 5050, and 5515 -
Avoidance, minimization, and compensatory mitigation efforts for fully
protected species

California Fish and Game Code Sections 3503, 3503.5, 3511, and 3513 -
Avoidance, minimization, and compensatory mitigation efforts for bird nesting
protections

California Fish and Game Code Sections 1600-1616 — Notification of Lake or
Streambed Alteration

California Fish and Game Code Section 2081 — Incidental Take Permit may
be required depending on the results of biological field surveys

California Department of
Transportation (CEQA responsible
agency)

Caltrans Encroachment Permits

Caltrans Statewide Stormwater Permit (Order No. 2012-0011-DWQ, as
amended by 2014-0006-EXEC, 2014-0077-DWQ, and 2015-0036-EXEC;
NPDES No. CAS000003)

California Public Utilities
Commission (CEQA responsible
agency)

Approval for construction and operation of rail crossing of public road and for
construction of new or improved electrical lines and substations

California State Lands Commission

Lease for crossing state sovereign lands

State Water Resources Control
Board, Los Angeles and Santa Ana
Regional Water Quality Control
Boards (CEQA responsible
agencies)

Section 401 Water Quality Certification under the Clean Water Act of 1972

Construction General Permit (Order No. 2009-0009-DWQ, as amended by
2014-0006-EXEC, 2014-0077-DWQ, and 2015-0036-EXEC; NPDES No.
CAS000002)

Industrial General Permit (Order No. 2014-0057-DWQ)
Phase Il MS4 Permit (Order No. 2013-0001-DWQ, NPDES No. CAS000004)
Discharges with Low Threat to Water Quality (Order No. R8-2015-0004)

Spill Prevention, Control and Countermeasure (SPCC) Plan (part of Section
402 process)

Callifornia Department of
Conservation, Division of Mine
Reclamation

Surface Mining and Reclamation Act compliance
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Callifornia Department of Toxic
Substances Control (CEQA
responsible agency)

Approval for removal, transport, and disposal of contaminated soil and
groundwater, in accordance with applicable hazardous waste laws

Regional — Los Angeles to Anaheim

South Coast Air Quality
Management District (CEQA
responsible agency)

= Rule 201 General Permit Requirements, Rule 403 Fugitive Dust, Rule 1113
Architectural Coatings, and Rule 902 Asbestos

Los Angeles County Metropolitan
Transportation Authority (CEQA
responsible agency)

= Approval for construction and use within its right-of-way

Orange County Transportation
Authority (CEQA responsible
agency)

= Approval for construction and use within its right-of-way and in coordination
with their passenger operations in the corridor

Riverside County Transportation
Commission (CEQA responsible
agency)

= Approval for construction and use in coordination with its passenger
operations in the corridor

Southern California Regional Rail
Authority (Metrolink) (CEQA
responsible agency)

= Approval for construction and use in coordination with its passenger
operations in the corridor

CFR = Code of Federal Regulations; Caltrans = California Department of Transportation; CEQA = California Environmental Quality Act; MS4 =
municipal separate storm sewer; NEPA = National Environmental Policy Act; NPDES = National Pollutant Discharge Elimination System; NWP =

Nationwide Permit; U.S.C. = U.S. Code
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