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ACRONYMS/ABBREVIATIONS

Acronym/

Abbreviation Definition

Caltrans California Department of Transportation

CCC California Coastal Commission

CEQA California Environmental Quality Act

EIR Environmental Impact Report

FRA Federal Railroad Administration

GHG greenhouse gases

LOSSAN Los Angeles—San Diego—San Luis Obispo Rail Corridor
mph miles per hour

MTS San Diego Metropolitan Transit System
NCTD North County Transit District

NOP Notice of Preparation

ROW right-of-way

SANDAG San Diego Association of Governments

SB Senate Bill

SDLRR San Diego LOSSAN Rail Realignment Project
SME subject matter expert

VM Value Methodology

VMS Value Management Strategies, Inc.
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TERMS AND DEFINITIONS

Term Definition

function

positive
drainage

sag curve

shoofly track

soft costs

subsurface
easement

Value Analysis

Value Analysis
Job Plan

VA Study

VA Team

A non-specific, two-word abstraction, consisting of a verb and noun, that describes
what an element of a project, product, process, service, or organization does.

A condition where water can flow continuously downhill on a slope.

A vertical curve, which is concave, that connects a descending grade with an ascending
grade to form a low point in a profile, similar to the shape of a bowl.

Temporary track used to maintain service.

Costs not directly tied to the physical construction of a project. These costs typically
include, but are not limited to, expenditures related to project development,
environmental reviews, engineering and design services, project management, permits,
and legal services.

The right to use land below the ground surface. For example, the construction and
operation of trains in a tunnel could require subsurface easements from parcels located
above the tunnel. Subsurface easements for bored tunnels typically do not require
owners and occupants to relocate from the property.

A systematic process used by a multidisciplinary team, led by a qualified Value
Methodology Facilitator, to improve the value of a project, product, process, service, or
organization through the analysis of functions.

A sequential approach for applying the Value Methodology, consisting of the following
eight phases: 1) Preparation, 2) Information, 3) Function Analysis, 4) Creativity, 5)
Evaluation, 6) Development, 7) Presentation, and 8) Implementation. The VA Job Plan
is recognized by SAVE International®, the professional VM society, as the approved
approach for conducting VA Studies.

A structured effort to improve the value of a project, product, process, service, or
organization through the application of the Value Methodology by a multidisciplinary
team facilitated by one who is competent in VM techniques.

Individuals who were directly involved in the various phases of the VA Study. The VA
Team was comprised of representatives from the Cities of Carlsbad, Del Mar, Encinitas,
San Diego, and Solana Beach; the 22nd District Agricultural Association; California
Department of Transportation; and North County Transit District. Subject matter experts
were also part of the VA Team.

San Diego LOSSAN Rail Realignment Project Vi



The San Diego Association of Governments (SANDAG) initiated formal environmental review of the
San Diego LOSSAN Rail Realignment Project (Project) under the California Environmental Quality
Act (CEQA) on June 4, 2024, with the release of the Notice of Preparation (NOP) of a Draft
Environmental Impact Report (EIR) for the Project. SANDAG's release of the NOP initiated a Draft
EIR scoping period under CEQA. The CEQA environmental review process is ongoing.

Pursuant to the direction of the SANDAG Board of Directors, SANDAG sponsored a Value Analysis
Study to provide a venue for technical discussion of the potential alternatives identified in the NOP.

The findings of the Value Analysis Process will be presented to the SANDAG Board of Directors to
inform further SANDAG Board of Directors guidance on the development of the Project Draft EIR,
including the potential release of a revised NOP, if needed. The Value Analysis Process is not
intended as, and does not include, an analysis of environmental impacts, or a discussion of the
relative merits and feasibility of project alternatives under CEQA. These, and other topics, will be
addressed in the Draft EIR, in accordance with CEQA.
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1. EXECUTIVE SUMMARY

A Value Analysis (VA) Study, sponsored by the San Diego Association of Governments (SANDAG) and
facilitated by Value Management Strategies, Inc. (VMS), was conducted for the San Diego LOSSAN Rail
Realignment (SDLRR) Project located in San Diego County, California. The VA Study was completed via
a series of workshops and meetings with representatives from the Cities of Carlsbad, Del Mar, Encinitas,
San Diego, and Solana Beach; the 22nd District Agricultural Association; the California Department of
Transportation (Caltrans); and the North County Transit District (NCTD) from September through
December 2024. The VA Study was collaborative and technically driven with the goal of providing a fresh
look at alternative concepts that would address the challenges that climate change and the eroding Del
Mar bluffs pose to the reliability of passenger and freight service on the bluffs. This VA Study Report is a
summary of the VA Study and presents the ideas, suggestions, and alternative concepts developed and
evaluated collaboratively by the VA Team.

1.1 Background

The Los Angeles—San Diego—San Luis Obispo (LOSSAN) rail corridor is the only rail connection
between San Diego and the rest of the state and nation. This corridor is also the second busiest intercity
passenger rail route in the U.S., serving commuter (COASTER), intercity (Pacific Surfliner), and freight
(BNSF) rail services. The segment of the LOSSAN corridor along the Del Mar bluffs is single tracked and
has experienced temporary closures and speed reductions resulting from bluff collapses, erosion, and
repair work to stabilize the bluffs and protect the rail corridor from more substantial erosion effects. While
the stabilization projects and emergency repairs address safety and operational concerns with a 30-year
design life, they do not provide a long-term solution for sea level rise and the ongoing coastal erosion that
pose substantial safety and economic risks to the region.

Over the years, numerous planning and environmental studies have been undertaken by agencies such
as the Federal Railroad Administration (FRA), Caltrans, and SANDAG to analyze the potential for
realigning the LOSSAN corridor away from the coastal bluffs. In concert with realignment, the studies
have also considered double-tracking the alignment, which would increase system efficiency and service
reliability, reduce travel times for passengers, facilitate goods movement, and allow for increased
passenger and freight rail services in the future. However, the portion of the LOSSAN corridor on the Del
Mar bluffs is in an extremely constrained area, making it challenging to identify solutions that minimize
impacts on communities, biological and coastal resources, and prior corridor investments.

In 2017, SANDAG completed a conceptual alignment study to discover ways to improve speed, capacity,
and safety of current and future rail service. This study was followed by an alternatives analysis that was
released in 2023, subsequent public outreach and stakeholder coordination in 2023, and a screening
report that was released in 2024. These planning efforts culminated with the June 2024 release of a
Notice of Preparation (NOP) for an Environmental Impact Report (EIR) for the SDLRR Project. The NOP
identified a proposed Project, including three proposed build alternatives for consideration in an EIR, in
addition to a No Project Alternative. The scoping period for the NOP lasted through July 19, 2024, and
sought to solicit public and stakeholder input on the alternatives identified.

San Diego LOSSAN Rail Realignment Project 11



EXECUTIVE SUMMARY

In response to feedback received during the scoping period, SANDAG initiated a VA Study comprised of
representatives from potentially effected jurisdictions and SANDAG member agencies to gain additional
input on the alternatives included in the NOP and collaboratively brainstorm ideas for potential project
alignments. While the location of the Project identified in the NOP was originally focused on the portion of
the LOSSAN alignment between Solana Beach and Sorrento Valley where the alignment is single tracked
and along the Del Mar bluffs, the boundaries were expanded during the course of the VA Study so as not
to constrain ideas.

1.2 VA Study and Objectives

A VA Study employs a body of knowledge, referred to as the Value Methodology (VM), which is defined as
follows:

A systematic process used by a multidisciplinary team, led by a qualified VM Facilitator, to improve
the value of a project, product, process, service, or organization through the analysis of functions.

The VA Study is defined as a structured effort to improve the value of a project, product, process, service,
or organization through the application of the Value Methodology by a multidisciplinary team facilitated by
one who is competent in VM techniques. The VA Study is comprised of eight distinct phases referred to
as the VA Job Plan. The phases are described in the sections that follow and shown on Figure 1. Note
that for the purposes of this report, “VA Team” refers to individuals who were involved in the VA Study.
Additional information on the VA Study for the SDLRR Project is provided in Section 3.

Figure 1. VA Study Phases

The following SANDAG member agencies and potentially effected jurisdictions were invited to participate
in the VA Study for the SDLRR Project (listed in alphabetical order):

e 22nd District Agricultural Association (Del Mar Fairgrounds)
e Caltrans

e City of Carlsbad

e City of Del Mar

e City of Encinitas
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EXECUTIVE SUMMARY

e City of Oceanside

e City of San Diego

e City of Solana Beach

e NCTD

e San Diego Metropolitan Transit System (MTS)

It should be noted that the MTS and the City of Oceanside opted not to participate in the VA Study;
however, a representative from MTS attended the December 20, 2024, Feedback Meeting to observe the
discussions. The VA Team was comprised of representatives of the remaining entities. Additionally,
subject matter experts (SMEs) representing a variety of technical disciplines (e.g., tunneling, civil
engineering, constructability) were part of the VA Team.

The objectives of the VA Study were to engage with the VA Team to:

e Develop a better understanding of their perspectives and potential effects to their
communities/jurisdictions

e Explore and develop additional alternative concepts based on achieving key project functions

e |dentify potential Project refinements or alternatives for consideration in the Draft EIR via an
amended NOP, if necessary

1.21 VA Study Phases
The following phases occurred during the VA Study:

Phase 1—Preparation Phase: The planning, organization, and coordination of the VA Study is the
primary focus of this phase. Key activities included identifying the VA Study objectives, participants,
schedule, and key information needed to perform the VA Study. Additionally, the following activities
occurred as part of this phase:

e Stakeholder Interviews, as described in Section 3.2.1

e Orientation Meeting, as described in Section 3.2.2

e Site Visit, as described in Section 3.2.3

e Project Objectives Workshop, as described in Section 3.2.4

Phase 2—Information Phase: The VA Team reviewed the information gathered during the stakeholder
interviews and further discussed the technical merits of the proposed alternatives from the NOP.

Phase 3—Function Analysis Phase: The VA Team analyzed the functions associated with the project
and identified key functions to focus on to generate ideas. In the VA Study, functions are defined as two-
word statements, comprised of a verb and a noun, that succinctly state the intent of a project element.
This technique helps participants focus on the underlying functions, rather than current design, to
generate innovative ideas.

San Diego LOSSAN Rail Realignment Project 1-3



EXECUTIVE SUMMARY

Phase 4—Creativity Phase: During the Creativity Phase, the VA Team participated in individual and
group creativity techniques that focused on generating ideas relative to the key functions identified during
the Function Analysis Phase. Over 200 ideas were initially generated by the VA Team.

Phase 5—Evaluation Phase: The Evaluation Phase engaged the VA Team with a series of techniques
aimed at reviewing and selecting the most promising ideas. An initial screening was conducted to reduce
the number of ideas down to about two dozen, which was followed by an evaluation to further consider
the pros and cons of each idea. At the end of this phase, a Mid-Point Review Meeting was conducted to
review the refined short list of 16 ideas (13 new alternative concepts plus the 3 proposed alternatives
from the NOP).

Phase 6—Development Phase: During this phase, the VA Team further developed the short list of ideas
(i.e., 13 new alternative concepts plus the 3 proposed alternatives from the NOP). The VA Team members
provided feedback on the alternative concepts, and the SMEs and project team members developed high
level, conceptual design exhibits. Preliminary rough order of magnitude cost estimates were also
developed for the majority of the alternative concepts (additional information on the cost estimates is
provided in Section 4). In addition, numerous additional ideas were partially developed for further
consideration in later phases of the project’'s design development process. The proposed draft revised
project objectives were also shared with the VA Team, and further refinements were made collaboratively
by participants.

Phase 7—Presentation Phase: An Outbrief Presentation was conducted as part of the Presentation
Phase, during which the proposed revised draft project objectives and the alternative concepts were

presented to the VA Team. Further edits were received on the proposed project objectives during and
after the meeting, which are reflected in Section 1.3.

Phase 8—Implementation Phase: The final phase focused on determining how the findings of the VA
Study will be implemented. A Feedback Meeting was conducted on December 20, 2024, to receive
feedback on the Draft VA Study Report. This report incorporates feedback received from the VA Team on
the Draft VA Report and summarizes the December 20, 2024, meeting. Additional information on the
feedback meeting is provided in Sections 3.9 and 5.1.

1.3 Project Goal and Objectives

During the course of the VA Study, VA Team members noted a desire to establish a project goal. As such,
the following goal was identified by the project team:

e To maintain and enhance passenger and freight service along the San Diego segment of the
LOSSAN rail corridor.

As noted in Section 1.2.1, the objectives from the NOP were collaboratively refined during the VA Study.
Additionally, one new objective was added based on feedback from the VA Team. The following are the
proposed revised project objectives, with underlined text indicating additions and strikethrough text
indicating deletions:

e Improve rail service reliability by minimizing risks from climate change, including consideration of

sea level rise, flooding, and the stability of the relocating-the-existingrailroad-tracks-away-from
the-eroding coastal bluffs in-Del-Mar.
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EXECUTIVE SUMMARY

e Maintain passenger rail service to the-existing-train-stations-serving Solana Beach and Sorrento

Valley and accommodate direct rail access to the 22nd District Agricultural Association (Del Mar
Fairgrounds) while minimizing disruptions to passenger and freight service during construction.

e Minimize impacts inthe-surrounding-communities to existing homes, businesses, tourism, and
major economic generators, including the Del Mar Fairgrounds, and transportation facilities-during
and after construction.

e Avoid and/or minimize_negative effects, and where possible enhance impacts-on biological,
cultural, and recreational resources of national, state, or local significance, including publicly
owned parks, recreational trails, beaches, wetlands, ecological reserves, wildlife or waterfowl
refuges, and any publicly or privately owned historic site listed or eligible for listing on the National
Register of Historic Places.

o Help meet the goals of the 2024 Regional Plan and the 2048 California State Rail Plan by
increasing passenger and freight train capacity, further reducing travel times, improving reliability,

and accommodating-additionalrail-service-considering existing and planned investments.

e Improve coastal access and safety by eliminating at-grade railroad crossings and minimizing
otherpedestrian-rail-points of interaction between rail and all other modes of transportation.

e Demonstrate good public stewardship by delivering the project in a timely way that considers prior
investments, construction, right-of-way, operations, and maintenance costs.

The objectives were developed collaboratively and shared with VA Team participants at various points
during the VA Study. There was consensus on the objectives in general, although not all participants
agreed on the wording shown.

1.4 VA Alternative Concepts

The VA Team evaluated 16 VA alternative concepts, including the 3 original NOP proposed alternatives
and the 13 new alternative concepts that were developed during the course of the VA Study. Table 1 lists
the alternative concepts evaluated during the VA Study along with the estimated costs and a brief
summary of the intent of the alternative concept. With the exception of the proposed alternatives from the
NOP, alternative concepts were numbered in the order they were developed. The preliminary rough order
magnitude cost estimates include construction, right-of-way, soft costs, and cost escalation to the final
year of construction. Preliminary rough order of magnitude cost estimates were not developed for
Alternative Concepts No. 4 and 7. Alternative Concept No. 4 could be incorporated into several of the
alternative concepts that are under consideration and would not be implemented as a standalone
concept. For Alternative Concept No. 7, the optimization of bridges and berms would be considered
during the environmental clearance phase for any alternative concept that advances and includes
sections of an alignment in a lagoon. Additional information on the preliminary rough order of magnitude
cost estimates is provided in Section 4.
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Table 1. Summary of VA Alternative Concepts (With the exception of the proposed alternatives
from the NOP, alternative concepts were numbered in the order they were developed)

Alternative Concept No. and Description SRl e (L

($ billions)

1. Locate North Portal at David Way following under Crest Canyon with 90 mph
curves

The intent of this alternative concept is to minimize private subsurface easements by
locating the bored tunnel segment of the alignment under the Crest Canyon Open
Space Park and Torrey Pines State Natural Reserve Extension, to the extent
practicable, using a maximum passenger operating speed of 90 mph within the
tunnel.

$3.8-$5.0

2. Keep the tunnel profile above projected flooding elevations and provide positive
drainage

The intent of this alternative concept is to provide a tunnel profile that would remain  $3.4-%$4.6
above projected flood levels and sea level rise and provide positive drainage in the

tunnel. This design would not require the need for floodwalls, flood gates, or sump

pumps.

3. Locate the Southern Portal south of existing pump station at Carmel Mountain
Road
$4.5-%6.0
The intent of this alternative concept is to minimize permanent effects to existing
wetlands by locating the southern portal south of Los Pefasquitos Lagoon.

4. Realign intersection at Jimmy Durante Boulevard and Camino Del Mar

The intent of this alternative concept is to reduce property effects and acquisitions,

and improve local traffic circulation by realigning Jimmy Durante Boulevard to the

west over the existing rail alignment with a new roundabout intersection at Camino Not developed
Del Mar. A preliminary rough order of magnitude cost estimate was not developed for

this alternative concept because it could be incorporated into several of the

alternative concepts that are under consideration and would not be implemented as a

standalone concept.

5. Locate north portal within Camino Del Mar

The intent of this alternative concept is to minimize permanent effects on private $3.9-%$5.2
properties by locating the transition from cut-and-cover to bored tunnel to be within
public right-of-way of the existing roads.

6. Locate North Portal Under Jimmy Durante Boulevard following under Crest
Canyon with 90 mph curves

The intent of this alternative concept is to minimize private subsurface easements by $3.7-$4.9
locating the bored tunnel segment of the alignment under Crest Canyon Open Space

Park and Torrey Pines Natural Reserve Extension, to the extent practicable, using

maximum passenger operations speeds for 90 mph within the tunnel.

San Diego LOSSAN Rail Realignment Project 1-6
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Alternative Concept No. and Description SRl e (L

($ billions)

7. Optimize the use of bridges and berms of Los Pefasquitos Lagoon

The intent of this alternative concept is to optimize the locations and lengths of

bridges and berms along the alignment passing through the lagoon. This alternative

concept would include analysis to consider the necessary hydraulic openings to Not developed
maintain or improve flows within the wetlands and to accommodate projected flooding

while minimizing impacts to habitat. A preliminary rough order of magnitude cost

estimate was not developed because optimization of bridges and berms would occur

during the environmental clearance phase for any alternative that advances.

8. Locate alignment under Camino Del Mar with 90 mph curves

The intent of this alternative concept is to minimize private subsurface easements by $3.6-%4.8
locating the bored tunnel segment of the alignment directly under Camino Del Mar, to
the extent practicable, using a maximum passenger operating speed of 90 mph.

9. Locate the bored tunnel transition south of Carmel Valley Road

The intent of this alternative concept is to minimize private property effects by locating $3.3-%$4.4
the cut-and-cover tunnel segment at the south portal to the south of Carmel Valley
Road and locating it west toward North Torrey Pines Road.

10. Relocate LOSSAN corridor along I-5 from Oceanside to Sorrento Valley

The intent of this alternative concept is to explore relocating the rail corridor and
operations from the existing alignment to a new location along I-5 between Oceanside
and Sorrento Valley. The design for the alternative concept includes the horizontal and
vertical geometry needed to support freight and passenger rail. The existing grades and
the constrained right-of-way of the I-5 corridor require the double-tracked alignmentto  $34-$45
be located either in a tunnel or on an aerial structure for the entire length. Further, north
of the Agua Hedionda Lagoon in the City of Carlsbad, the rail alignment would need to
transition from side to side and across the I-5 median to maintain a minimum 90 mph
design speed, although 110 mph is desirable. South of the Lagoon, the alignment
would transition to the west side of the freeway and stay along the west to Sorrento
Valley where it would connect with the existing rail alignment.

11. Locate the bored tunnel transition at the old Del Mar Train Station

The intent of this alternative concept is to minimize private property effects by using
the site of the old Del Mar train station and parking lots for construction staging areas
and locating the bored tunnel transition to cut-and-cover at the north end within the
railroad right-of-way.

$4.1-$5.4

12. Stabilize bluffs and widen existing alignment to accommodate a second track

The intent of this alternative concept is to maintain the location of the existing rail $1.9-$2.5
alignment and add a second track to the east of the existing tracks within the railroad e
right-of-way. The second track would pass under the existing Torrey Pines Overhead

bridge.
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EXECUTIVE SUMMARY

Alternative Concept No. and Description SRl e (L

($ billions)

13. Relocate all freight rail along I-15 corridor

The intent of this alternative concept is to maintain passenger rail service near the
current alignment and shift freight rail service to the 1-15 corridor. The shift of freight
to the 1-15 corridor would allow passenger rail alignment modifications to achieve an
increase in grade from 2.0 to 3.0 percent.

$118-$158

14. Locate North Portal in Solana Beach Trench to South Portal at I-5 Knoll with
bored tunnel under Fairgrounds and I-5 (Proposed NOP Alternative Alignment A — I-5
Alignment)

VA Alternative Concept 14 is the same as Alternative A from the NOP issued in June
2024. This alternative concept is approximately 6.8 miles in length and would
descend immediately south of the Solana Beach Station toward the north portal. The
north portal would be located north of the fairgrounds within the railroad trench in
Solana Beach. The portal’s infrastructure would start south of the existing Solana
Beach Station. The alignment would continue south into the fairgrounds, where there $6.9-$9.2
would be a new underground special events platform. The alignment would continue
under the San Dieguito Lagoon and turn to follow under the I-5 freeway, then
continue south and exit at the Knoll Near I-5 South Portal. The southern portal would
be located at a knoll south of Carmel Valley Road between I-5 and the segment of
Sorrento Valley Road Trail that is closed to public vehicular traffic but open for
bicycles, pedestrians, and authorized vehicles. The portal infrastructure would be
within the undeveloped knoll and extend into the Los Pefasquitos Lagoon. The
alignment would then rise above ground as it transitions back into the existing
railroad alignment north of the Sorrento Valley Station.

15. Locate North Portal Under Jimmy Durante Boulevard to South Portal at I-5 Knoll
(Proposed NOP Alternative Alignment B — Crest Canyon Alignment)

VA Alternative Concept 15 is the same as Alternative B from the June 2024 NOP. This
alternative concept is approximately 5.3 miles in length and would descend
immediately south of the rail bridge that spans over the San Dieguito Lagoon and
enter the north portal. The north portal would be located north of the intersection of
Camino Del Mar and Jimmy Durante Boulevard. The portal’s infrastructure would
cross underneath Jimmy Durante Boulevard, which would be raised. The portal
structures could extend into commercial and residential properties. The south portal
would be located at a knoll south of Carmel Valley Road between I-5 and the
segment of Sorrento Valley Road Trail that is closed to public vehicular traffic but
open for bicycles, pedestrians, and authorized vehicles. The portal infrastructure
would be within the undeveloped knoll and extend into the Los Pefiasquitos Lagoon.
The tracks would then rise as they transition back into the existing railroad alignment
north of the Sorrento Valley Station.

$3.7-$4.9
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. o Estimated Cost
Alternative Concept No. and Description ($ billions)

16. Locate North Portal at Under Jimmy Durante Boulevard to South Portal at Torrey
Pines Road (Proposed NOP Alternative Alignment C — Camino Del Mar Alignment)

VA Alternative 16 is the same as Alternative C from the June 2024 NOP. This

alternative concept is approximately 4.9 miles in length and would descend

immediately south of the rail bridge that spans over San Dieguito Lagoon and enter

the north portal, which would be located north of the intersection of Camino Del Mar

and Jimmy Durante Boulevard. The portal’s infrastructure would cross underneath

Jimmy Durante Boulevard, which would be raised. The portal structures could extend $3.3-94.4
into commercial and residential properties. This alternative concept would continue ' '
south and exit at the south portal located near the intersection of Carmel Valley Road

and North Torrey Pines Road. The portal infrastructure would cross underneath

Carmel Valley Road and potentially extend into residential properties. The alignment

would continue south on bridge and berm over Los Pefiasquitos Lagoon, and then

transition back to the existing railroad alignment. The existing railroad alignment

within Los Penasquitos Lagoon would be double-tracked, which would require raising

and widening the existing berm in the lagoon to address flooding and sea level rise

projections.

1.5 VA Study—Next Steps

SANDAG staff will consider the evaluation, feedback, and lessons learned during the VA Study to refine
the alternative concepts for the SANDAG Board of Directors to consider. Key themes that will be
considered during the refinement process include:

e Minimizing effects to private properties, including subsurface easements
e Minimizing disruptions to economic generators
e Demonstrating public stewardship by minimizing conflicts with prior and ongoing investments

SANDAG staff will also consider feedback from stakeholders, prior public comments including comments
received on the Notice of Preparation, and lessons learned from prior studies. Refinements to alternative
concepts will be consistent with the intent identified by the VA Team, while also considering the themes
identified above, operational and maintenance costs, and performance of the alignment.

Additionally, SANDAG staff will continue to refine the revised draft objectives that were developed during
the VA Study for application during the environmental clearance phase. Staff will also review and apply
the additional ideas identified during the VA Study as applicable to the alternatives that advance into the
environmental clearance phase. Staff recommendations and this report will be presented to the SANDAG
Board of Directors for consideration.
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2. BACKGROUND

The San Diego Subdivision spans approximately 60 miles of the 351-mile LOSSAN Rail Corridor,
connecting San Diego, Los Angeles, and San Luis Obispo from the Orange County line to the Santa Fe
Depot in Downtown San Diego. This corridor is the second busiest intercity passenger rail route in the
U.S., serving commuter (COASTER), intercity (Pacific Surfliner), and freight (BNSF) rail services. This
corridor is also the only rail connection between San Diego and the rest of the state and nation. Currently,
about 75 percent of the San Diego Subdivision is double-tracked, resulting in approximately 15 miles of
single track and 45 miles of double track.

Under the San Diego Regional Transportation Consolidation Act (Senate Bill [SB] 1703 Peace), SANDAG
is designated as the agency responsible for planning, funding, project development, and construction for
all transit projects in the region, including heavy rail. NCTD and MTS are responsible for the maintenance
and operation of the rail services. Consequently, SANDAG serves as the California Environmental Quality
Act (CEQA) Lead Agency for rail line construction projects within San Diego County. As the Metropolitan
Planning Organization, SANDAG is also tasked with developing the Regional Transportation Plan and a
Sustainable Communities Strategy. The Regional Transportation Plan outlines transportation
infrastructure investments and funding over a 30-year period, aligning with projected economic and
population growth. The 2021 Regional Plan integrates both the Regional Transportation Plan and
Sustainable Communities Strategy to meet the greenhouse gas emissions reduction targets established
by the California Air Resources Board. This plan was adopted by the SANDAG Board of Directors in
December 2021, with an amendment approved in October 2023.

Consistent with the California State Rail Plan, the 2021 Regional Plan envisions enhancing passenger rail
service along the San Diego Subdivision by increasing speeds, thereby reducing travel times and
providing a competitive alternative to driving, while also facilitating goods movement across the region.
The plan includes proposals to double-track the remaining single-track segments of the LOSSAN corridor
in San Diego County, modify track configurations for higher speeds, and relocate tracks to more climate-
resilient areas.

The segment of the San Diego Subdivision along the Del Mar bluffs is single-tracked and has faced
temporary closures and speed reductions due to bluff collapses, erosion, and ongoing stabilization efforts.
Since 2003, four bluff stabilization projects have been completed in Del Mar, with the latest (Phase 4)
finishing in 2021. A fifth project (Phase 5) began construction in spring 2024, addressing seismic stability
and installing additional support columns, as well as replacing aging drainage systems.

Despite these stabilization efforts, several emergency repairs have been necessary since 1996 due to
bluff failures threatening rail operations. While the Phase 5 stabilization aims to ensure safety and
operational reliability for the next 30 years, the stabilization projects and emergency repairs do not
provide a long-term solution to the challenges posed by sea level rise and ongoing coastal erosion that
create substantial safety and economic risks to the region. Bluff retreat is currently estimated at an
average rate of 0.4 to 0.6 foot per year; however, large episodic bluff failures can result in more than 20
feet of retreat in a single event. During its permitting process for the bluffs stabilization efforts, the
California Coastal Commission (CCC) required that SANDAG evaluate the relocation of the rail corridor
away from the bluffs as a condition for approving Phase 4 and Phase 5 of the stabilization work. Further

San Diego LOSSAN Rail Realignment Project 21



BACKGROUND

stabilization and emergency repairs are likely to be necessary until the rail corridor can be relocated from
the coastal bluffs.

Over the years, numerous planning and environmental studies have been undertaken by agencies,
including FRA, Caltrans, and SANDAG, to analyze the potential for realigning the LOSSAN corridor away
from the coastal bluffs. In concert with realignment, the studies have also considered double-tracking the
alignment, which would increase system efficiency and service reliability, reduce travel times for
passengers, facilitate goods movement, and allow for increased passenger and freight rail services in the
future. The realignment and double-tracking would mitigate operational risks associated with bluff erosion
while increasing track capacity and allowing for higher train speeds. This enhancement would support
anticipated service increases and reduce conflicts with pedestrian traffic.

However, the portion of the LOSSAN corridor on the Del Mar bluffs is in an extremely constrained area,
bounded by the bluffs and Pacific Ocean on the west; streets, communities, and varied topography to the
east; and lagoons and communities on the north and south. Therefore, the identification of potential
realignments must balance impacts to communities, biological and coastal resources, effects to rail
service during and after construction, maintainability of the alignment, and climate resiliency. In addition,
numerous infrastructure projects have been recently implemented or are under development for the
LOSSAN corridor near the Del Mar bluffs, which require consideration when identifying potential
realignments given the investments that have been made.

In 2017, SANDAG completed a conceptual alignment study to discover ways to improve speed, capacity,
and safety of future rail service. This study was followed by an alternatives analysis that was released in
2023, subsequent public outreach and stakeholder coordination in 2023, and a screening report that was
released in 2024. These planning efforts culminated with the June 2024 release of a NOP for an EIR for
the SDLRR Project. The NOP identified three proposed build alternatives for consideration in an EIR, in
addition to a No Project Alternative.

The scoping period for the NOP lasted through July 19, 2024, and sought to solicit public and stakeholder
input on the alternatives identified. Approximately 1,500 submissions were received in response to the
NOP.

In response to feedback received during the scoping period and feedback from the SANDAG Board of
Directors, SANDAG initiated a VA Study comprised of representatives from potentially effected
jurisdictions and SANDAG member agencies to gain additional input on the proposed alternatives
included in the NOP and collaboratively brainstorm ideas for potential project alignments. While the NOP
was originally focused on the portion of the LOSSAN alignment between Solana Beach and Sorrento
Valley where the alignment is single tracked and along the Del Mar bluffs, the boundaries were expanded
during the course of the VA Study so as not to constrain ideas.
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3. VA STUDY

3.1 VA Study Overview

The VA Study employs a body of knowledge, referred to as the VM, which is defined as follows:

A systematic process used by a multidisciplinary team, led by a qualified VM Facilitator, to improve
the value of a project, product, process, service, or organization through the analysis of functions.

The VA Study is defined as a structured effort to improve the value of a project, product, process, service,
or organization through the application of the Value Methodology by a multidisciplinary team facilitated by
one who is competent in VM techniques. The VA Study is comprised of eight distinct phases referred to
as the VA Job Plan. The VA Job Plan guides the VA Team in their search to enhance value in the project
or process. The phases are shown in Figure 2.

Figure 2. VA Study Phases

The primary purpose of a VA Study is to leverage the perspectives, knowledge, and experiences of a
multidisciplinary team to generate, evaluate, and develop innovative ideas to address the key functions of
a project. Value is defined as the synthesis of performance, cost, time, and risk, as illustrated in Figure 3.
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Figure 3. The elements of value

3.2 Preparation Phase

The planning, organization, and coordination of the VA Study is the primary focus of this phase. Key
activities include identifying the VA Study objectives, participants, schedule, and the key information
needed to perform the VA Study.

The objectives for the VA Study were to engage with the VA Team to:

e Develop a better understanding of their perspectives and potential effects to their
communities/jurisdictions

e Explore and develop additional alternative concepts based on achieving key project functions
e |dentify potential alternatives for consideration in the Draft EIR via an amended NOP, if necessary

Participants for the VA Study were identified as part of this phase. The following SANDAG member
agencies and potentially effected jurisdictions were invited to participate in the VA Study (listed in
alphabetical order):

e 22nd District Agricultural Association (Del Mar Fairgrounds)
e Caltrans

e City of Carlsbad

e City of Del Mar

e City of Encinitas

e City of Oceanside

e City of San Diego

e City of Solana Beach
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e NCTD
e MTS

MTS and the City of Oceanside opted not to participate in the VA Study; however, a representative from
MTS attended the December 20, 2024, Feedback Meeting to observe discussions.

Within this report, VA Team refers to individuals who were directly involved in the various phases of the
VA Study, including representatives from the 22nd District Agricultural Association; the Cities of Carlsbad,
Del Mar, Encinitas, San Diego, and Solana Beach; Caltrans; and the NCTD. Subject matter experts
representing a range of technical topics including, but not limited to, tunneling, civil engineering, and
constructability were also part of the VA Team.

Letters received from the following VA Team entities in response to the NOP were provided to the VA
Team to use as a resource:

e 22nd District Agricultural Association
e Caltrans

e City of Carlsbad

e City of San Diego

e City of Solana Beach

e NCTD

Additionally, the approximately 1,500 submissions received in response to the NOP during the CEQA
scoping period were made available to the VA Team. The following resources were also shared with the
VA Team:

e SDLRR NOP (dated June 2024)

e San Diego LOSSAN Rail Realignment Project Alignments Screening Report (SANDAG, May
2024)

Additionally, the following activities were performed as part of this phase, with each activity described in
the sections that follow:

Stakeholder Interviews

Orientation Meeting

Site Visit

Project Objectives Workshop

3.21 Stakeholder Interviews

Virtual stakeholder interviews were conducted with representatives from the SANDAG member agencies
and potentially effected jurisdictions who opted to participate in the VA Study. For those entities who
submitted a formal response to the NOP, the interviews expanded on those comments. These interviews
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also associated specific stakeholders, objectives, issues, and concerns with the proposed alternative
alignments identified in the NOP and set the stage for the VA Study. In addition, general observations and
any additional alignment suggestions the entities felt warranted further exploration during the VA Study
were collected via the interviews. Specific details related to the interviews are provided in Appendix A of
this report.

3.2.2 Orientation Meeting

An Orientation Meeting was facilitated on September 11, 2024, for the VA Team. The purpose of this
meeting was to provide an overview of the VA Study, objectives, and ground rules, and to review
information relative to the proposed alternatives included in the NOP. A summary of feedback received in
response to the NOP during the CEQA scoping period was also provided. Representatives from each
entity that participated in the VA Study presented remarks. During this meeting, several participants
expressed interest in revisiting the project objectives identified in the NOP. In response, a workshop was
held to elicit feedback and suggested revisions, as described in Section 3.2.4. Please refer to Appendix B
for the slides that were shared as part of this meeting.

3.2.3 Site Visit

A site visit was conducted on September 12, 2024, for the VA Team. Participants were provided with a
guided tour of the various proposed alternatives included in the NOP. The site visit included stops at the
potential portal locations, the Fairgrounds, and along the railroad trench in Solana Beach. At each stop,
the project team provided a high-level summary of some of the constraints and considerations identified
to date during the development of the proposed NOP alternatives. Throughout the tour, VA Team
members were able to ask questions and provide feedback, insights, and information for consideration
during the VA Study.

3.24 Project Objectives Workshop

A two-hour workshop was conducted the morning of September 16, 2024, for the VA Team. In this
workshop, the VA Team reviewed the original project objectives included in the NOP and provided their
input regarding suggested changes. A “Function Analysis” was conducted during the workshop to help
better distill and frame the project objectives. In the VA Study, functions are defined as two-word
statements, comprised of a verb and a noun, that succinctly states the intent of the objective. The
information gathered from this workshop was incorporated into a set of revised project objectives that
were presented during the “Development Phase” of the VA Study for review and further, collaborative
refinement by the VA Team. The revised draft objectives were then shared during the Outbrief meeting,
and additional comments and edits were provided by attendees. The revised objectives, inclusive of edits
received through and after the Outbrief meeting, are presented in Section 3.8. These objectives were
further discussed during the December 20, 2024, Feedback Meeting. Collaborative edits were made to
the objectives at various points during the VA Study. There was consensus on the objectives in general,
although not all participants agreed on the wording shown in Section 3.8. The content developed as part
of these collaborative activities is included in Appendix C.

The VA Team also reviewed strategies for developing evaluation criteria to help better evaluate the ideas
generated during the VA Study. Additional thoughts and feedback were provided during this session. A list
of the evaluation criteria used is listed in Section 3.6 of this report.
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3.3 Information Phase

The VA Team initiated the Information Phase with a review of the feedback from the Stakeholder
Interviews and a review of the proposed alternatives included in the NOP. The VA Team reviewed key
project design criteria and assumptions with the SMEs, which was supplemented with a question-and-
answer session to help clarify the rationale for the various design assumptions. Among the design criteria
discussed was a maximum slope of 2 percent, which was an assumed requirement in order to maintain
both passenger and freight train operations (the 2 percent slope is depicted in the slides included in
Appendix B). Attendees also discussed the goal of accommodating 110 mile per hour (mph) speeds for
passenger trains, consistent with the SANDAG 2021 Regional Plan.

3.4 Function Analysis Phase

Key to the VA Study is the function analysis techniques used during the Function Analysis Phase. In the
VA Study, a function is defined as a two-word statement, comprised of a verb and a noun, that describes
what something does rather than what it is. For example, the basic function of a water bottle might be
defined as “Contain Liquid,” as this describes the essential purpose of this object. This process helps the
VA Team to better understand the underlying intent of project elements (i.e., their functions) rather than to
focus on the current approach or design. This phase serves as a priming activity as the key project
functions identified in this phase are used during the subsequent Creativity Phase where creative ideas
are generated.

The Function Analysis techniques used in this VA Study include:

e Random Function Identification: This technique creates a list of project elements, and the VA
Team then brainstorms their related functions.

e Graphic Function Identification: This technique anchors to a visual image, in this case, the various
NOP proposed alternatives, and then visually associates function statements with the project
features. This technique allows the team to better visualize the functions and their relationships
relative to the alignments.

These Function Analysis techniques were conducted to uncover key functional relationships within the
project. Analyzing the functions of a project is essential to determine whether the project has been
defined in a way that meets the stated criteria, objectives, and purpose. The analysis of these functions in
terms of cost, performance, time, and risk is a primary focus in a VA Study and is used to identify areas
within a project for value improvement. This procedure is beneficial to the VA Team as it enables the
participants to think in terms of functions and their relative value in meeting the project’s criteria,
objectives, and purpose. This facilitates a deeper understanding of the project. The key functions were
then grouped and prioritized for use as brainstorming categories for the Creativity Phase. Appendix D
includes content from the Miro? board used to analyze the functions of one of the original NOP proposed
alternatives (all of which shared the same common design elements).

' Miro is a collaborative whiteboard platform that supports a variety of activities. This platform was used extensively to
allow participants to share information visually.
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The Creativity Phase involves identifying and listing creative ideas. The VA Team began the Creativity
Phase by focusing on the key functions that were identified during the previous phase and organizing
them into eight groupings that followed certain themes. The initial brainstorming categories and functions

included:

e Alignment Concepts — Group A

o

(0]

(0]

(0]

Reduce Right-of-Way Impacts
Avoid Easements

Mitigate Geotechnical Risk
Mitigate Right-of-Way Impacts
Minimize Community Impacts
Transition Grades

Minimize Wetland Impacts

e Alignment Concepts — Group B

o

(¢]

(o]

(o]

Realign Roadway
Avoid Wetlands
Avoid Geology
Mitigate Vibration
Mitigate Noise

Obtain Easements

e Alignment Concepts — Group C

O

o

Realign Roadway
Avoid Wetlands
Avoid Geology
Mitigate Vibration
Mitigate Noise
Obtain Easements
Maintain Hydraulics
Bypass Obstacles
Avoid Fill

Maintain Rail Operations
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e Alignment Concepts — New Concepts
o Increase Operational Capacity
o Increase Environmental Resiliency
e  Minimize Community Impact Concepts
o Preserve Residences
o Minimize Noise
o Preserve Businesses
o Maintain Traffic
o Minimize Vibration
o Maintain Air Quality
o Maintain Quality of Life
e Minimize Ecological Impact Concepts
o Preserve Culture
o Preserve Wetlands
o Maintain Recreation
o Maintain Habitat
o Preserve Ecology
e Refine Project Assumptions Concepts
o Define Criteria
o Improve Operational Reliability
e Community Betterment Concepts
o Improve Community
o Improve Quality of Life
o Reuse Right-of-Way

During this phase, the VA Team participated in both individual and team brainstorming sessions to identify
as many ideas as possible to address the project functions. The VA Team leveraged the Miro board to
allow participants to identify their individual ideas and, where appropriate, associate them with images or
sketches. After the VA Team had a chance to put their ideas on the Miro board individually, the facilitators
walked through the ideas and expanded upon them with the group.

Judgment of the ideas was not permitted during this phase, as the evaluation of ideas occurred during the
next phase of the VA Study. This resulted in the development of over 200 ideas. The idea list includes all
the ideas suggested during the study. Each idea received an “idea code” based on the function statement
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under which it was brainstormed (Table 2). In addition, the Creativity process resulted in the identification
of numerous design review comments. Both the idea lists and design review comments are included in
Appendix E.

Table 2. Idea Codes and Related Functions

Idea Code Related Function

AW Avoid Wetlands

DC Define Criteria

IC Improve Community

I0C Increase Operational Capacity
MCI Minimize Community Impacts
MEI Minimize Ecological Impacts
MH Maintain Hydraulics

MRI Mitigate Right-of-Way Impacts

3.6 Evaluation Phase

The purpose of the Evaluation Phase is to systematically assess the potential effects of ideas generated
during the Creativity Phase relative to their potential for value improvement. As discussed in Section 3.5,
the VA Team generated over 200 ideas organized under eight function areas. Some ideas were
substantially similar and therefore were grouped by the project team to streamline the screening process.
These ideas were initially screened using the Nominal Group Technique tool within Miro. Using this
technique, the VA Team members were given a number of votes that they distributed among the ideas
they felt were the strongest candidates for potential development. The ideas receiving the most votes,
usually five or more, were carried forward for further evaluation and discussion. Approximately two dozen
ideas were discussed collectively among the VA Team. As part of this discussion, attendees also
generally noted a desire to consider alternative or future technologies that could operate in the corridor.
This theme came up during subsequent phases of the VA Study. Attendees also discussed deviating from
the goal of accommodating 110 mph speeds for passenger rail and noted that design that accommodates
90 mph speeds could be a refined goal. If any one entity supported the idea, it was then advanced for
further evaluation, resulting in the identification of 13 new alternative concepts in addition to the 3
proposed alternatives from the NOP.
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More detailed evaluation was then performed on the top ideas using the following evaluation criteria that
were identified and developed collaboratively by the VA Team, as mentioned previously in Section 3.2.4.
Several of these criteria are also commonly used by Caltrans as part of its VA Study:

Rail Operations: An assessment of the efficiency of rail operations. This criterion considers
travel time, station access, operational flexibility, and system capacity.

Construction Impacts: An assessment of the short-term effects to biological, ecological, cultural,
recreational, historic, and socioeconomic resources occurring during construction. This criterion
considers traffic, air, and noise quality.

Ecological Effects: An assessment of the long-term effects to biological and ecological
resources. This criterion considers air, water, and noise quality.

Community Effects: An assessment of the long-term effects to cultural, historic, recreational,
and socioeconomic resources. This criterion also considers air, noise, vibration, traffic, and
business impacts to the communities. Short-term impacts during construction were also
considered, but under “Construction Impacts.”

Maintainability: An assessment of the total cost of ownership to maintain the infrastructure. The
VA Team also considered what might be required to maintain the infrastructure, such as additional
project features and/or approvals from other parties.

Resiliency/Reliability: An assessment of the long-term reliability and climate resiliency of the
infrastructure.

Cost: A measure of the initial cost to deliver the project.

At the end of the Evaluation Phase, a Midpoint Review Meeting was conducted on September 23, 2024,
with the VA Team to elicit feedback on the top ideas. This feedback was incorporated into the further

development of the VA alternative concepts that occurred during the Development Phase. The following
ideas were presented during this meeting (in addition to the three proposed alternatives from the NOP):

MRI-01 Maintain the new San Dieguito bridge at Fairgrounds. Try to avoid development, fire
station, and public works building. South Portal — be mindful of impacts to upland habitat

MRI-04 Keep portals and tunnel profile above floodplain
MRI-06 Relocate the southern portal farther south to avoid impacts to the lagoon

AW-01 Grade Fill/Raise Portal area with slopes, realign Jimmy Durante Blvd. away from homes,
raise above cut-and-cover

AW-02 Adjust alignment to cut-and-cover at Jimmy Durante Blvd. and Camino del Mar and start
boring to avoid private property eminent domain

AW-05 Move alignment to Crest Canyon sooner for less easement acquisition and bridge over
Carmel Valley Road

MH-01 Optimize tunnel vs. bridge or berm for C alignment

MH-02 Move alignment under Camino del Mar
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e MH-03 Shift south portal to the west to minimize property impacts

e 10C-01 Align rail with I-5 from Oceanside where the rail starts in the center of I-5 to San Diego,
consider boring to assist with grading issues and using right-of-way adjacent to I-5 (follow I-5
alignment south to Sorrento Valley Station)

e |0OC-02 Cut-and-cover at the old Del Mar train station
¢ |0C-04 Remain on the bluffs with double track and seawalls

e 10C-06 Relocate all heavy rail along I-15

The slides prepared for this meeting are included in Appendix F of this report.

3.7 Development Phase

During the Development Phase, the ideas that were presented during the Midpoint Review were further
expanded and developed into 16 VA alternative concepts (13 new alternative concepts plus the 3
proposed alternatives from the NOP). The project team and SMEs prepared conceptual, high-level design
exhibits that were used by the VA Team members to refine the evaluation of the alternative concepts
using the evaluation criteria described in Section 3.6. Additionally, preliminary rough order of magnitude
cost estimates were prepared for 14 of the alternative concepts (refer to Section 4 for additional
information on cost estimates; cost estimates were not prepared for Alternative Concepts No. 4 and 7).
The VA Team also evaluated the alternative concepts in terms of performance, cost, time (i.e., schedule),
and risk, as applicable. The VA Team also reviewed the list of additional ideas to consider as the project
evolves. The VA alternative concepts evaluated during this phase are summarized in Section 4.1, and the
additional ideas are included in Section 4.2.

Toward the conclusion of this phase, the project team presented the proposed draft revised project
objectives to the VA Team and further refinements were made collaboratively by participants.

3.8 Presentation Phase

On October 28, 2024, an Outbrief Meeting was held with the VA Team, during which a presentation of the
VA Team’s preliminary assessment of the project and VA alternative concepts was provided. The
presentation provided an opportunity for attendees to preview the assessment of the alternative concepts
and develop an understanding of the rationale behind them. Additionally, the revised project objectives
were shared during the meeting and additional edits were received. Collaborative edits were made to the
objectives at various points during the VA Study. There was consensus on the objectives in general,
although not all participants agreed on the wording shown.

The proposed revised objectives, inclusive of edits received during and after the Outbrief Meeting are as
follows, with underlined text indicating additions and strikethrough text indicating deletions:

e Improve rail service reliability by minimizing risks from climate change, including consideration of

sea level rise, flooding, and the stability of the relocating-the-existingrailroad-tracks-away-from
the-eroding coastal bluffs in-Del-Mar.
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e Maintain passenger rail service to the-existing-train-stations-serving Solana Beach and Sorrento

Valley and accommodate direct rail access to the 22nd District Agricultural Association (Del Mar
Fairgrounds) while minimizing disruptions to passenger and freight service during construction.

¢ Minimize impacts inthe-surrounding-communities to existing homes, businesses, tourism, and

major economic generators, including the Del Mar Fairgrounds, and transportation facilities during
and after construction.

e Avoid and/or minimize_negative effects, and where possible enhance impacts-en biological,
cultural, and recreational resources of national, state, or local significance, including publicly
owned parks, recreational trails, beaches, wetlands, ecological reserves, wildlife or waterfowl
refuges, and any publicly or privately owned historic site listed or eligible for listing on the National
Register of Historic Places.

o Help meet the goals of the 2024 Regional Plan and the 2048 California State Rail Plan by
increasing passenger and freight train capacity, further reducing travel times, improving reliability,

and accommodating-additionalrail-service-considering existing and planned investments.

e Improve coastal access and safety by eliminating at-grade railroad crossings and minimizing
otherpedestrian-rail-points of interaction between rail and all other modes of transportation.

e Demonstrate good public stewardship by delivering the project in a timely way that considers prior
investments, construction, right-of-way, operations, and maintenance costs.

Please refer to Appendix G for the Outbrief Meeting slides that were shared.

3.9 Implementation Phase

The final phase of the VA Study is concerned with determining how the findings of the VA Study will be
implemented. A Feedback Meeting was conducted on December 20, 2024, to receive feedback on the
Draft VA Study Report. This Final VA Study Report incorporates feedback from the VA Team on the Draft
VA Study Report and summarizes the Feedback Meeting.

At the meeting, feedback was solicited on the alternative concepts developed by the VA Team that could
warrant further consideration. Specifically, input was requested on the alignments and portal locations
associated with the alternative concepts summarized in Section 4.1. The Feedback Meeting is
summarized further in Section 5.1. Please refer to Appendix H for the slides that were shared as part of
this meeting.
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This section summarizes the VA alternative concepts (Section 4.1) and the additional ideas (Section 4.2)
that were developed by the VA Team during the course of the VA Study. As noted in Section 3.5, over 200
ideas were identified, which were collaboratively narrowed down by the VA Team to 16 VA alternative
concepts (13 developed by the VA Team members as part of the VA Study and the 3 proposed
alternatives from the NOP). With the exception of the proposed alternatives from the NOP, alternative
concepts were numbered in the order they were developed. Please note the following relative to the
information included in this section:

e Construction schedules have not been developed for any of the alternative concepts.
Construction durations for alternative concepts were generally compared to the durations of
previously studied alternatives evaluated in the San Dieguito to Sorrento Valley Double Track Del
Mar Tunnels Alternatives Analysis Report (SANDAG 2023).

e Neither a formal risk assessment nor a cost benefit analysis has been prepared for any of the
alternative concepts at this early conceptual stage.

e The Performance Discussion section of each VA alternative concept includes two types of
content.

o The first is “Participant Feedback,” which includes comments developed by the VA Team
during the VA Study. Note that in some cases, these comments may be contradictory in
nature because they originated from different entities. Feedback is included verbatim or as
revised through comments received during review of the Draft VA Study Report. Some
“Participant Feedback” included acronyms that may be less common or familiar as part of
their comments; these have been spelled out in brackets as needed for clarity.

o The second type of content is identified as “Discussion,” which includes information regarding
the technical aspects of the VA alternative concepts or provides additional considerations in
response to participant feedback. This content was developed by the SMEs and the project
team. The “Discussion” content is based on the information as developed and known during
the course of the VA Study. However, given the high level conceptual plans that were
developed in support of the study, and the overall duration of the study itself, some
“Discussion” text notes that additional studies, design, and/or coordination would be needed
to further determine potential effects and/or benefits of an alternative concept. In general, all
alternative concepts would result in some degree of construction and/or operational impacts
to communities; therefore, additional studies, design, and/or coordination would be completed
as applicable during the environmental clearance phase for those alternative concepts that
advance to further develop design, evaluate impacts, and identify mitigation if needed.

As part of the VA Study, preliminary rough order magnitude cost estimates were developed for the VA
alternative concepts based on the conceptual information developed during the course of the study.
Please note the following regarding these estimates:
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e These preliminary rough order magnitude estimates are subject to change for any VA alternative
concepts that move forward into the environmental clearance phase when additional design and
studies are completed.

e The preliminary rough order magnitude cost estimates are provided as a range to account for the
uncertainties and potential variations for each VA alternative concept given that detailed
information is not available.

e The preliminary rough order magnitude project cost estimates include construction, right-of-way,
soft costs, and cost escalation. The estimates reflect initial project costs and do not include
ongoing operations or maintenance costs. The estimates also include cost escalation for the year
of estimated completion of construction based on current market trends. VA alternative concepts
with anticipated construction durations similar to the seven-year durations of previously studied
alternatives are provided in year 2036 dollars. VA alternative concepts with anticipated
construction durations that are substantially longer than seven years are provided in year 2044
dollars for VA Alternative Concept No. 10 and in year 2055 dollars for VA Alternative Concept No.
13.

e Preliminary rough order of magnitude cost estimates were not developed for VA Alternative
Concept Nos. 4 and 7, as these alternative concepts could be incorporated into several of the
other alternative concepts that are under consideration.

4.1 VA Alternative Concepts

Table 3 provides the title and preliminary rough order of magnitude cost for the 16 alternative concepts
evaluated as part of the VA Study. In the sections that follow, each VA alternative concept consists of a
summary of the alternative concept, including intent, a high-level technical narrative, an estimated
preliminary rough order of magnitude cost, and a discussion of performance considerations for each of
the evaluation criteria described in Section 3.6, as developed by the VA Team, SMEs, and the project
team. Graphic exhibit(s) are also included at the end of each alternative concept section.

Table 3. Summary of VA Alternative Concepts

Estimated Cost

($ billions)

Locate North Portal at David Way following under Crest Canyon with 90 mph

1 $3.8-$5.0
curves
Keep the tunnel profile above projected flooding elevations and provide positive

2 drai $3.4-$4.6

rainage

Locate the Southern Portal south of existing pump station at Carmel Mountain

3 $4.5-$6.0
Road

4 Realign intersection at Jimmy Durante Boulevard and Camino Del Mar Not developed
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Estimated Cost

($ billions)

5 Locate north portal within Camino Del Mar $3.9-$5.2
Locate North Portal Under Jimmy Durante Boulevard following under Crest

6 . $3.7-%4.9
Canyon with 90 mph curves

7 Optimize the use of bridges and berms of Los Penasquitos Lagoon Not developed

8 Locate alignment under Camino Del Mar with 90 mph curves $3.6-%$4.8

9 Locate the bored tunnel transition south of Carmel Valley Road $3.3-%4.4

10 Relocate LOSSAN corridor along I-5 from Oceanside to Sorrento Valley $34-$45

1" Locate the bored tunnel transition at the old Del Mar Train Station $4.1-$5.4

12 Stabilize bluffs and widen existing alignment to accommodate a second track $1.9-%2.5

13 Relocate all freight rail along 1-15 corridor $118-$158
Locate North Portal in Solana Beach Trench to South Portal at I-5 Knoll with

14 bored tunnel under Fairgrounds and I-5 (Proposed NOP Alternative Alignment A $6.9-$9.2
— I-5 Alignment)

15 Locate North Portal Under Jimmy Durante Blvd. to South Portal at I-5 Knoll $3.7-$4.9
(Proposed NOP Alternative Alignment B — Crest Canyon Alignment) : :
Locate North Portal at Under Jimmy Durante Blvd. to South Portal at Torrey

16 Pines Road (Proposed NOP Alternative Alignment C — Camino Del Mar $3.3-%4.4

Alignment)

411 VA Alternative Concept No. 1 (MRI-01)

Locate North Portal at David Way following under Crest Canyon with 90 mph curves

Estimated Cost: $3.8 to $5.0 billion (assumes south portal is located at the I-5 Knoll Portal, which is the
more expensive portal option for the alignment)

Description of Alternative Concept: The intent of this alternative concept is to minimize private
subsurface easements by locating the bored tunnel segment of the alignment under the Crest Canyon
Open Space Park and Torrey Pines State Natural Reserve Extension, to the extent practicable, using a
maximum passenger operating speed of 90 mph within the tunnel.
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This alternative concept is 5.1 miles in length and would descend immediately south of the rail bridge that
spans over the San Dieguito Lagoon and enter a north tunnel portal that would be located northwest of
the intersection of Jimmy Durante Boulevard and David Way. The portal infrastructure would cross
underneath Jimmy Durante Boulevard, which would be raised. The portal structures could extend into
commercial and residential properties. The tunnel alignment would continue southeast eventually running
under Crest Canyon and the Torrey Pines State Natural Reserve.

This alternative concept was developed with two potential south portal locations that have been identified
as the Portofino Portal and the I-5 Knoll Portal. The horizontal and vertical alignments would vary for each
of the potential south portal locations.

The Portofino Portal would be located east of the intersection of Carmel Valley Road and at Portofino
Drive. The portal’s infrastructure would be located south of Portofino Drive within undeveloped privately
owned property. The alignment would cross over the existing Carmel Valley Road on bridge structure and
continue on a bridge across Los Pefiasquitos Lagoon before transitioning onto a berm and connecting the
existing rail alignment near Carmel Mountain Road.

The I-5 Knoll Portal would be located at the knoll south of Carmel Valley Road between I-5 and the
segment of Sorrento Valley Road Trail that is closed to public vehicular traffic but open for bicycles,
pedestrians, and authorized vehicles. The portal infrastructure would be within the undeveloped knoll and
extend into the Los Pefiasquitos Lagoon. The alignment transitions back to the existing rail alignment
south of Carmel Mountain Road.

Performance Discussion

Performance . .
Discussion

Attribute

Participant Feedback — Additional design could improve the horizontal geometry and reduce or
straighten some of the curves in the tunnel portion of the alignment. Reduces potential to
increase speeds in the future beyond 90 mph.

Participant Feedback — Sag profile for the full length of the tunnel makes the tracks vulnerable
to flooding, if water surface elevation at either portal reaches the portal invert elevation.
Consideration should be given to protect tunnel during flood events. Relying on flood gates to
mitigate flood risk will shut down operations until flood waters recede.

Discussion — The 90-mph curves on this alignment would increase travel time compared to
planned 110-mph passenger operations in the corridor, identified in the 2021 Regional Plan.
Discussion — Floodwalls and floodgates at the portals and low point sump pumps are
anticipated for the alignment with a sag curve. The use of floodwalls and floodgates to address
the potential of flood water entering the tunnel are standard practice and proven solutions.
Discussion — Operations beyond the tunnel alignment would be halted during events that
exceed the anticipated flood levels and sea level rise.

Rail Operations

Participant Feedback — After treatment, spoils in sandstone layers may be able to be placed
on the beach.

Participant Feedback — This alignment avoids the 50-unit multifamily project.

Participant Feedback — Construction impacts along this alignment will be extensive particularly
at the Portofino southern portal location; there will be impacts to Phase Il of Los Pefiasquitos
Lagoon Restoration project, as well as impacts resulting from construction of shoofly at the
transition to existing grade near Sorrento Valley Rd.

Participant Feedback — At the north portal, there are several concerns, including noise, dust,
vibrations, emergency response, traffic, utility impacts, access to streets (Jimmy Durante
Blvd., David Way, Heather Ln., and Christy Ln.), and access to Public Works Facility.

Construction
Impacts
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Performance . .
Discussion

Attribute

Additionally, there are concerns with having to temporarily relocate residents along Jimmy
Durante Blvd., as well as potential vibrations and settlement caused by tunneling.

Discussion — The soil excavated during tunnel construction may be suitable for placement on
beaches if it meets material standards.

Discussion — The proposed 50-unit multifamily project at the corner of Jimmy Durante
Boulevard and San Dieguito Drive, which includes deed-restricted low and very low-income
affordable units, would be avoided in all alternative concepts that were considered.

Discussion — The location of this north portal would affect residential properties to
accommodate construction. Due to its proximity to David Way and the anticipated vertical
separation between the rail alignment and roadway, it would be challenging to maintain
existing driveway and local roadway (David Way) connections during construction and in the
permanent configuration. This could result in effects to additional properties not already
identified in the exhibit below.

Discussion — Industry established construction practices would be implemented to address
potential effects of settlement, noise, vibration, and dust during construction at the portal sites.
Design measures for the track and portal structures would be implemented to minimize noise
and vibration caused by rail operation based on comprehensive noise and vibration
assessments that would be conducted during the environmental clearance phase if this
alternative were to advance. Traffic management and reconfiguration of the roads would be
implemented to address effects on local traffic and access for emergency response would be
maintained and coordinated with the affected cities. Utilities in the construction footprint would
be relocated prior to commencement of portal construction or protected in place during
construction.

Schedule — Construction schedules have not been developed for any of the alternative
concepts. It is anticipated that the construction duration for this alternative concept would be
similar to the duration of previously studied alternatives, which would be approximately seven
years.

Participant Feedback — Impacts to the Los Pefasquitos Lagoon would require a need to
mitigate for temporary or permanent impacts. Options to mitigate within the Lagoon will be
difficult as the City of San Diego will be in the process of, or will have already, restored the
area into healthy salt marsh. The City will generate roughly 20 acres of credits as part of Los
Pefasquitos Lagoon Restoration Phase | to be used to mitigate impacts on Los Pefiasquitos
Lagoon Restoration Phase Il. Resource agencies may not allow SANDAG and City of San
Diego to "double dip" on mitigation efforts.

Discussion — This alternative concept could provide the opportunity to restore additional
portions of the lagoon with the potential removal of the existing berm that supports the
Ecological Effects railroad.

Discussion — The Portofino Portal would be located within an area identified as upland habitat
with known cultural resources protected by an open space easement. This may require open
space easement modifications and potential mitigation. The sections of bridge structure and
berm to the south of the portal would be located within wetlands associated with Los
Pefasquitos Lagoon.

Discussion — SANDAG will continue to coordinate with the City of San Diego for the Los
Penasquitos Lagoon Restoration Project and resource agencies to identify and implement
mitigation for the project as required if this alternative concept advances into the
environmental clearance phase.

Participant Feedback — A benefit is the alignment reduces easement acquisition by aligning to
Crest Canyon as compared to Alternative B and C.
Community Participant Feedback — Proposed alignment capitalizes on public right-of-way lessening
Effects impacts to private property owners.
Participant Feedback — At the north portal, there are concerns with long-term impacts to noise,
vibrations, visual, dust, and private property impacts to residences and businesses. There are
concerns with easement/property acquisition and eminent domain.
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Performance . .
Discussion

Attribute

Participant Feedback — Potential impacts to the sea level rise adaptation planning efforts
(Living Levee).

Participant Feedback — Can the alignment be improved to avoid impacts if the San Dieguito
Bridge does not remain? Concern with vibrations from tunnels.

Participant Feedback — Potential to impact [San Diego] City-owned Parks and Recreation
Department-managed parcels in Crest Canyon Open Space and Pefiasquitos Lagoon and the
Multi-Habitat Planning Area (MHPA) Preserve (part of the City’s Multiple Species Conservation
Program (MSCP) Subarea Plan).

Participant Feedback — Concerns of temporary impacts to commuters, business owners, and
residents located near the proposed portal above Carmel Valley Rd. and the tie into existing
alignment near Sorrento Valley Rd.

Discussion — Compared to VA Alternative Concepts No. 15 and 16 (NOP Alternatives B and C,
respectively), this alternative concept would reduce the number of private subsurface
easements; however, the location of this north portal would affect additional residential
properties to accommodate construction. Due to its proximity to David Way and the anticipated
vertical separation between the rail alignment and roadway, it would be challenging to maintain
existing driveway and local roadway (David Way) connections both during construction and in
the permanent configuration. This could result in effects to additional properties not already
identified in the exhibit below.

Discussion — Industry-established construction practices would be implemented to address
potential effects of settlement, noise, vibration, and dust during construction at the portal sites.
Design measures for the track and portal structures would be implemented to minimize noise
and vibration caused by rail operation based on comprehensive noise and vibration
assessments that would be conducted during the environmental clearance phase if this
alternative were to advance. Traffic management and reconfiguration of the roads would be
implemented to address effects on local traffic and access for emergency response would be
maintained and coordinated with the affected cities.

Discussion — Additional design work and coordination with the City of Del Mar would be
required to better understand the extent of effects on local future sea level rise adaptation
planning efforts, including living levees.

Participant Feedback — The sag profile raises concerns for damage to tunnel, tracks, and other
systems caused by flooding. What is the impact to cost of ownership if tunnel is vulnerable to
flooding?

Maintainability Discussion — Floodwalls and floodgates at the north and I-5 knoll portals and low point sump
pumps are anticipated for the alignment with a sag curve. The use of floodwalls and floodgates
to address the potential of flood water entering the tunnel is standard practice and a proven
solution. Operations and maintenance costs would be further evaluated in coordination with
NCTD.

Participant Feedback — Proposed vertical alignment keeps north and south portal entrances
above the floodplain making for a more resilient design which lessens the need to make
modifications in the future to account for sea level rise.

Participant Feedback — North portal susceptible to flooding and sea level rise.

Res.lllelr?cy/ Discussion — The north portal and south portal located at the I-5 Knoll location would be below

Reliability the floodplain elevations. Floodwalls and floodgates would be located at these portals, and low
point sump pumps are anticipated in the design for the alignments with a sag curve. The use
of floodwalls and flood gates to address the potential of flood water entering the tunnel is
standard practice and a proven solution. The south portal located at the Portofino Portal is
above the floodplain elevations as noted.

Discussion of Additional Considerations: None noted.
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Figure 4. VA Alternative Concept No. 1

San Diego LOSSAN Rail Realignment Project

VA ALTERNATIVE CONCEPTS

4-7



$DATES
$FILELS
$PENTBLLS$
$PLTDRVLS

LEGENI

City of Del Mar
Fire Station 1

City of Del Mar
Public Works
Building

TANTONTMT DNALINDANDY

LN Future

Development

Extent of
Impacts to
local roadways
not shown

David Way
Portal

Temporary
impacts
boundary

Alt B & C end
bored tunnel
location

PROFILE

[-01-KN
)

T L --.....
R Yea,
PY N, L ]
‘¢“‘ '~... .,
anp '.... *
N .
"
‘e ’l-..... I-5 Knoll
[ ] .l...
s Portal
] LN
. LI Taaa,
- "EtEaa,
3
-
.
’. FessSumnunnnnnfpunan g
* LE B
0. ll...... ---I‘
., Thaa,, aun” .
* s --- -
0. 0.. ---- --_--
03 . ne® " s
. . a® a®
& L 4 m® a®
Portofin e e aun" Lam®
ortorino ‘. ., s aun"
L] L4 - -
Portal LT ., L T
g -
b, L4 =" [ A
Temporary “a, . e Le®
Ta,, * an®™"” R 2
H ] - -
impacts boundary Ta, LN ne® au® .
L] ol ] g,y - s - e »- -
T for I-5 Knoll ———— - Lae
“a, or I- no Tag, e, --J ' s aun®
.... '... ---ﬁl—--.--ﬂ -----
LS L4 { B -
n * a® a®
n gy S a® a®
LS ¢ . -
~ * n® "
"ag, R am® .n®
LY L s L e
Saag, s sn® s
~ gy - a® -
i e " .
Dl N N " “g
..'.-. S B e®
a g, SR E NSRS E SN EE NSNS EEEEEEEEEEEEES - “ﬂ
g, "ﬂ
ta e®
Taa, e®
LN e®
.-.. .
bl *
L |
il . *
"Eag, ®
SEEman, - *
.................. g e®
.
¢" »*
.
* .
.
. .
. .
. .
* .
.
. .
. .
* e®
* \g
PR e *
. e®
. .
. .
* .
. ®
. .
e® e®
. .
-* .®
e* e®
- .
.® * Temporary
v* PR e
- .
.® . impacts
- .
- .
" . boundary
- .
- .
- ®
" e®
as® e®
as® e®
.
| S
.
«*®
e®

DISCLAIMER: No decision has been made on the selection of the proposed project or project alternatives.
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intended to facilitate early public engagement on project concepts.
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VA ALTERNATIVE CONCEPTS

4.1.2 VA Alternative Concept No. 2 (MRI-04)

Keep the tunnel profile above projected flooding elevations and provide positive drainage

Estimated Cost: $3.4 to $4.6 billion

Description of Alternative Concept: The intent of this alternative concept is to provide a tunnel profile
that would remain above projected flood levels and sea level rise and provide positive drainage in the
tunnel. This design would not require floodwalls, flood gates, or sump pumps.

This alternative concept is 4.8 miles in length and would ascend immediately south of the rail bridge that
spans over the San Dieguito Lagoon and cross underneath Jimmy Durante Boulevard, which would be
raised. The alignment would then enter the north tunnel portal located east of Jimmy Durante Boulevard.
The portal infrastructure would extend into residential properties.

This alignment continues southeast directly to the south portal located east of the intersection of Carmel
Valley Road and Portofino Drive. The portal’s infrastructure would be located south of Portofino Drive
within undeveloped privately owned property. The alignment would cross over the existing Carmel Valley
Road on bridge structure and continue on bridge across Los Pefiasquitos Lagoon before transitioning
onto a berm and connecting the existing rail alignment near Carmel Mountain Road.

Performance Discussion

Performance . .
Discussion

Attribute

Participant Feedback — Raising portal elevation could mitigate risk of extended rail closures
caused by tunnel flooding.

Participant Feedback — Benefits operations by reducing flooding risk.

Rail Operations Discussion — This alternative concept would provide for a 110-mph rail alignment, which is
consistent with the 2021 Regional Plan.

Discussion — Operations within and beyond the tunnel alignment would be halted during
events that exceed the anticipated flood levels and sea level rise.

Participant Feedback — The construction impacts to the community are greater for the north
portal compared to the other option. At the north portal there are several concerns, including
noise, dust, vibrations, emergency response, traffic, utility impacts, access to streets (Jimmy
Durante Blvd., David Way, Heather Ln., Christy Ln., Luzon Ave., and Seaview Ave.), and
access to Public Works Facility. There are concerns with having to temporarily relocate
residents along Jimmy Durante Blvd.

Participant Feedback — There are concerns about potential vibrations and settlement caused
by tunneling. The tunnel profile will be closer to the surface.

Construction Participant Feedback — There are concerns about potential bluff failures along Jimmy Durante

Impacts Blvd., especially considering the two failures in the past 5 years.
Discussion — Compared to VA Alternative Concepts No. 15 and 16 (NOP Alternatives B and C,
respectively), this alternative concept would locate the north portal farther up the hillside to
remain above the anticipated flood and sea level rise projections and would increase surface
impacts to private property and roadways not already identified in the exhibit below.
Additionally, a new Jimmy Durante Boulevard bridge, approximately 30 feet above the new rail
alignment would be necessary. This would require extended temporary impacts to support
construction, and the permanent impacts would likely increase due to the height of the
realignment of Jimmy Durante Boulevard and associated retaining walls to transition the
roadway back to existing.
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Performance . .
Discussion

Attribute

Discussion — Industry-established construction practices would be implemented to address
potential effects of settlement, noise, vibration, and dust during construction at the portal sites.
Design measures for the track and portal structures would be implemented to minimize noise
and vibration caused by rail operation based on comprehensive noise and vibration
assessments that would be conducted during the environmental clearance phase if this
alternative were to advance. Traffic management and reconfiguration of the roads would be
implemented to address effects on local traffic and access for emergency response would be
maintained and coordinated with the affected cities. Utilities in the construction footprint would
be relocated prior to commencement of portal construction or protected in place during
construction.

Schedule — Construction schedules have not been developed for any of the alternative
concepts. It is anticipated that the construction duration for this alternative concept would be
similar to the duration of previously studied alternatives, which would be approximately seven
years.

Participant Feedback — Potential reuse of spoils on beach would benefit coastal ecology.

Discussion — Potential benefit of spoils reuse would be common to all tunnel alternative
concepts and would vary in applicability based on the extents of each alternative concept that
are driven through favorable geology, such as the Torrey Sandstone and sandstone beds
within the Delmar Formation.

. Discussion — The Portofino Portal would be located within an area identified as upland habitat

Ecological Effects yith known cultural resources protected by an open space easement. This may require open
space easement modifications and potential mitigation. The sections of bridge structure and
berm to the south of the portal would be located within wetlands associated with Los
Pefiasquitos Lagoon.
Discussion — This alternative concept could provide the opportunity to restore additional
portions of the lagoon with the potential removal of the existing berm that supports the
railroad.

Participant Feedback — The effect to the community is increased for the north portal as
compared to the other option. At the north portal there are concerns with long-term impacts to
noise, vibrations, visual, dust, and private property impacts to residential and businesses.
There are concerns with easement/property acquisition and eminent domain. There is a
concern with Jimmy Durante Blvd. being realigned significantly higher than existing condition.

Participant Feedback — Potential impacts to the sea level rise adaptation planning efforts
(Living Levee).
Participant Feedback — Potentially increases impacts on private property.

Discussion — Industry-established construction practices would be implemented to address
potential effects of settlement, noise, vibration, and dust during construction at the portal sites.
Design measures for the track and portal structures would be developed to minimize noise and

Community vibration caused by rail operation based on comprehensive noise and vibration assessments

Effects that would be conducted during the environmental clearance phase if this alternative were to
advance. Traffic management and reconfiguration of the roads would be developed to address
effects on local traffic and access for emergency response would be maintained and coordinated
with the affected cities. Utilities in the construction footprint would be relocated prior to
commencement of portal construction or protected in place during construction.

Discussion — Compared to VA Alternative Concepts No. 15 and 16 (NOP Alternatives B and C,
respectively), this alternative concept would locate the north portal farther up the hillside to
remain above anticipated flood and sea level rise projections and would increase the impacts
to private property and roadways not yet identified. Additionally, a new Jimmy Durante
Boulevard bridge, approximately 30 feet above the new rail alignment would be necessary.
This would require extended temporary impacts to support construction, and the permanent
impacts would likely increase due to the height of the realignment of Jimmy Durante
Boulevard and associated retaining walls to transition the roadway back to existing.
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Performance Discussion
Attribute

Discussion — Additional design work and coordination with the City of Del Mar would be
required to better understand the extent of effects on local future sea level rise adaptation
planning efforts, including living levees.

Participant Feedback — Reduced risk of flooding would reduce major maintenance operations

necessary to restore tunnel, tracks, and other systems after major flooding event.

Participant Feedback — This is the only alternative concept that does not require dewatering.
Maintainability Discussion — This alternative concept would not require sump pumps to remove stormwater

drainage from tunnel low points.

Discussion — Raising the alignment above flood and sea level elevations would reduce

maintenance of additional infrastructure implemented to address flooding events compared to

VA Alternative Concepts No. 14, 15, and 16 (NOP Alternatives A, B, and C, respectively).

Participant Feedback — Raising portal elevations above flood projections would reduce the
Resiliency/ risk of flooding and improve resiliency and reliability of the rail corridor.
Reliability Discussion — Raising the alignment above flood and sea level elevations would reduce

reliance on additional infrastructure implemented to address flooding events compared to VA
Alternative Concepts No. 14, 15, and 16 (NOP Alternatives A, B, and C, respectively).

Discussion of Additional Considerations:

This alternative concept, as shown in Figure 7, illustrates one of two south portal locations that could be
paired with this north portal. A south portal near Torrey Pines Road and Carmel Valley Road could also
meet the intent of the alternative concept.

San Diego LOSSAN Rail Realignment Project 4-10



Figure 5. FEMA Flood Map

Source: 2024 FEMA National Flood Hazard Layer dataset
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Figure 6. State of California Sea-Level Rise Guidance

Source: State of California Seal-Level Rise Guidance 2024 Science and Policy Update
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Figure 7. VA Alternative Concept No. 2
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VA ALTERNATIVE CONCEPTS

41.3 VA Alternative Concept No. 3 (MRI-06)

Locate the South Portal south of existing pump station at Carmel Mountain Road

Estimated Cost: $4.5 to $6.0 billion

Description of Alternative Concept: The intent of this alternative concept is to minimize permanent
effects to the existing wetlands by locating the southern portal south of Los Pefiasquitos Lagoon.

This alternative concept is approximately 5.0 miles in length and would descend immediately south of the
rail bridge that spans over the San Dieguito Lagoon and enter a north portal located north of the
intersection of Camino Del Mar and Jimmy Durante Boulevard. The portal’s infrastructure would cross
underneath Jimmy Durante Boulevard, which would be raised. The portal structures could extend into
commercial and residential properties.

The alignment continues south and exits at the south portal. The south portal would be located between
Sorrento Valley Road and the existing railroad right-of-way south of Carmel Mountain Road. The cut-and-
cover and portal structure would extend into commercial property and would require temporary
realignment and reconfiguration of Carmel Mountain Road and Sorrento Valley Road. The alignment
would then transition back into the existing railroad alignment.

Performance Discussion

Performance . .
Discussion

Attribute

Participant Feedback — The alignment south of the new south portal is more subject to
flooding.

Discussion — The use of floodwalls and floodgates at the portals to address the potential of
flood water entering the tunnel is standard practice and a proven solution.

Discussion — This alternative concept would provide for a 110-mph rail alignment, which is
consistent with the 2021 Regional Plan.

Rail Operations

Participant Feedback — This alignment would impact City of San Diego utilities (water, sewer,
and pump station) and infrastructure. Temporarily realigning Carmel Mountain Rd. and
Sorrento Valley Rd. will be a lengthy phase of construction with extensive impacts to roadway
operations, private properties, and businesses. With the final configuration of the intersection,
utility relocations must be considered.

Participant Feedback — Significant impact on several commercial buildings on Sorrento Valley

Road.

Participant Feedback — Moves construction staging further south into a narrower part of the
Construction Sorrento Valley with limited staging areas.
Impacts Participant Feedback — May impact sewage pump station piping into and out of pump station.

Discussion — Any potential impacts to pump station facilities would be coordinated with the
City of San Diego.

Discussion — Temporary and permanent roadway impacts would be coordinated with the City
of San Diego.

Schedule — Construction schedules have not been developed for any of the alternative
concepts. It is anticipated that the construction duration for this alternative concept would be
similar to the duration of previously studied alternatives, which would be approximately seven
years.

San Diego LOSSAN Rail Realignment Project 4-14
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Discussion

Ecological Effects

Community
Effects

Maintainability

Resiliency/
Reliability

Participant Feedback — May reduce wetlands impact along tunnel, but may increase impacts
south of the South Portal.

Participant Feedback — Impacts to the Los Pefiasquitos Lagoon would require a need to
mitigate for temporary or permanent impacts. Options to mitigate within the Lagoon will be
difficult as the City of San Diego will be in the process of, or will have already, restored the
area into healthy salt marsh. The City will generate roughly 20 acres of credits as part of Los
Pefasquitos Lagoon Restoration Phase | to be used to mitigate for impacts on Los
Pefasquitos Lagoon Restoration Phase Il. Resource agencies may not allow SANDAG and
City of San Diego to "double dip" on mitigation efforts.

Discussion — It is anticipated that permanent impacts to wetlands would be reduced with the
alternative concept compared to VA Alternative Concepts No. 14, 15, and 16 (NOP
Alternatives A, B, and C, respectively).

Discussion — SANDAG will continue to coordinate with the City of San Diego for the Los
Pefiasquitos Lagoon Restoration Project and resource agencies to identify and implement
mitigation for the project as required if this alternative concept advances into the
environmental clearance phase.

Discussion — This alternative concept could provide the opportunity to restore additional
portions of the lagoon with the potential removal of the existing berm that supports the
railroad.

Participant Feedback — With the intersection of Carmel Mountain Rd. and Sorrento Valley Rd.
being impacted, there is an opportunity to address existing flooding in the area by elevating
the intersection out of the floodplain.

Participant Feedback — This alignment would directly impact businesses located within the
proposed realignment footprint with a possibility of full take. Temporarily realigning Carmel
Mountain Rd. and Sorrento Valley Rd. will be a lengthy phase of construction with extensive
impacts to roadway operations, private properties, and businesses.

Discussion — Temporary and permanent roadway impacts would be coordinated with the City
of San Diego.

Participant Feedback — Extends tunnel infrastructure needed to be maintained.

Discussion — Floodwalls and floodgates at the portals and low point sump pumps are
anticipated for the alignment with a sag curve. The use of floodwalls and floodgates to
address the potential of flood water entering the tunnel is standard practice and a proven
solution.

Participant Feedback — This portal location may be subject to flood risks.

Discussion — Floodwalls and floodgates at the portals and low point sump pumps are
anticipated for the alignment with a sag curve. The use of floodwalls and floodgates to
address the potential of flood water entering the tunnel is standard practice and a proven
solution.

Discussion of Additional Considerations:

This alternative concept, as shown in Figure 9, illustrates one of several north portal locations that could
be paired with this south portal.

San Diego LOSSAN Rail Realignment Project 4-15



Figure 8. FEMA Flood Map

Source: 2024 FEMA National Flood Hazard Layer dataset
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Figure 9. VA Alternative Concept No. 3
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VA ALTERNATIVE CONCEPTS

41.4 VA Alternative Concept No. 4 (AW-01)

Realign intersection at Jimmy Durante Boulevard and Camino Del Mar

Estimated Cost: Not developed as part of VA Study as this alternative concept could be incorporated into
several of the other alternative concepts that are under consideration and would not be implemented as a
standalone alternative.

Description of Alternative Concept: The intent of this alternative concept is to reduce property effects
and acquisitions, and improve local traffic circulation by realigning Jimmy Durante Boulevard to the west
over the existing rail alignment with a new roundabout intersection at Camino Del Mar.

This alternative concept consists of local roadway improvements. The Jimmy Durante Boulevard
realignment would begin north of the intersection with David Way and extend south of the Camino Del
Mar intersection. The Camino Del Mar realignment would begin at the intersection with Coast Boulevard
and extend south of the Jimmy Durante Boulevard connection. The roadway improvements would include
modified intersection connections with local adjacent streets and driveways along the alignments.

Performance Discussion

Performance . .
Discussion

Attribute

Participant Feedback — There is a concern that this portal location would have a higher flood
risk than other alternatives.

Discussion — The staging and phasing to support construction would require temporary
roadway conditions to support and maintain rail operations, including the use of a track

Rail Operations shoofly. The proposed roadway realignments are located within the existing railroad right-of-
way. This would require a significant and lengthy track shoofly to maintain rail operations if the
roadway improvements were constructed prior to a track relocation.

Discussion — Increasing the utilization of the existing railroad right-of-way for roadway
improvements would increase construction impacts on existing rail operations compared to VA
Alternative Concepts No. 15 and 16 (NOP Alternatives B and C, respectively).

Participant Feedback — Concerns regarding maintaining traffic ingress/egress based on
construction phasing.

Participant Feedback — This concept would likely require a shoofly track to accommodate
construction. Single track shoofly (in place of double track built by San Dieguito project) with
tighter curves would reduce rail capacity and train speeds.

Participant Feedback — Difficult to construct while maintaining rail and road traffic.

Discussion — It is anticipated that this alternative concept would require a track shoofly to

support construction. Temporary roadway configurations could be considered through various

construction phases with permanent roadway configuration to follow the cutover to the new
Construction rail service through the tunnel. The temporary track shoofly would likely be located outside of
Impacts the current railroad right-of-way and potentially affect commercial and residential properties.

Discussion — This alternative concept would require complex construction staging of traffic on
Jimmy Durante Boulevard and Camino Del Mar to maintain traffic and rail operations
throughout construction. Compared to VA Alternative Concepts No. 15 and 16 (NOP
Alternatives B and C, respectively), the construction footprint would likely increase and affect
additional properties located along these two roadways during construction. Traffic
management and reconfiguration of local roads would be developed to address impacts on
local traffic and access for emergency response would be maintained and coordinated with
the City of Del Mar.

Schedule — Construction schedules have not been developed for any of the alternative
concepts. A reconfiguration of existing roadways would not significantly impact the overall

San Diego LOSSAN Rail Realignment Project 4-18
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project schedule. Therefore, it is anticipated that the construction duration for this alternative
concept would be similar to the duration of previously studied alternatives, which would be
approximately seven years.

Participant Feedback — No comments provided.
Discussion — None noted.

Participant Feedback — In the long term the roundabout enhances traffic flow and access to
the City [Del Mar], especially the Beach Colony from Jimmy Durante Blvd. Reduces impacts
to private properties fronting Jimmy Durante Blvd.

Participant Feedback — Can the road be aligned to avoid impacts to businesses on Jimmy
Durante Blvd.? This site has been identified for potential future housing that could include
affordable units.

Participant Feedback — There are concerns with visual impacts of retaining walls.

Discussion — This alternative concept would require complex construction staging of traffic on
Jimmy Durante Boulevard and Camino Del Mar to maintain traffic and rail operations
throughout construction. Compared to VA Alternative Concepts No. 15 and 16 (NOP
Alternatives B and C, respectively), the construction footprint would likely increase and affect
additional properties located along these two roadways during construction. Traffic
management and reconfiguration of local roads would be developed to address impacts on
local traffic and access for emergency response would be maintained and coordinated with
the City of Del Mar.

Discussion — This alternative concept could improve circulation and coastal access for
vehicles, pedestrians, and bicycles. It may also improve access to and from the Del Mar fire
station.

Participant Feedback — This concept potentially increases the risk of flooding for the tunnel
which increases the maintenance obligations.

Discussion — The use of a roundabout as the final roadway concept is assumed to be a
concept viable for alternative concepts with a northern portal within Jimmy Durante Boulevard
or Camino Del Mar, as is the primary intent of this alternative concept. However, floodwalls at
the portals are anticipated. The use of floodwalls to address the potential of flood water from
entering the tunnel is standard practice and an effective solution.

Participant Feedback — This portal location may be subject to flood risks.

Discussion — The use of a roundabout as the final roadway concept is assumed to be a
concept viable for alternative concepts with a northern portal within Jimmy Durante Boulevard
or Camino Del Mar, as is the primary intent of this alternative concept. However, floodwalls at
the portals are anticipated. The use of floodwalls to address the potential of flood water from
entering the tunnel is standard practice and an effective solution.

Discussion of Additional Considerations:

This roadway alternative concept could be accommodated in all alternative concepts with a northern
portal within Jimmy Durante Boulevard or Camino Del Mar which would include VA Alternative Concept
Nos. 1,2, 3, 5,6, 8,9, 11, 15, 16, and potentially 13.
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Figure 10. VA Alternative Concept No. 4
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VA ALTERNATIVE CONCEPTS

41.5 VA Alternative Concept No. 5 (AW-02)

Locate north portal within Camino Del Mar

Estimated Cost: $3.9 to $5.2 billion

Description of Alternative Concept: The intent of this alternative concept is to minimize permanent
effects on private properties by locating the transition from cut-and-cover to bored tunnel to be within
public right-of-way of the existing roads.

This alternative concept is approximately 5.3 miles in length and would descend immediately south of the
rail bridge that spans over the San Dieguito Lagoon and enter a north portal located north of Jimmy
Durante Boulevard, adjacent to the tennis courts. A cut-and-cover structure would run parallel to Jimmy
Durante Boulevard until it transitions to a bored tunnel at the south end of the Camino Del Mar railroad
overpass bridge. The portal’s infrastructure would cross underneath Camino Del Mar and Jimmy Durante
Boulevard. The existing Camino Del Mar overpass bridge and Jimmy Durante Boulevard would need to
be reconstructed and realigned to accommodate the cut-and-cover tunnel segment. The roadway
realignments and reconstruction could extend into commercial and residential properties.

The alignment continues south and exits at the south portal. The south portal would be located at a knoll
south of Carmel Valley Road between I-5 and the segment of Sorrento Valley Road Trail that is closed to
public vehicular traffic but open for bicycles, pedestrians, and authorized vehicles. The portal
infrastructure would be within the undeveloped knoll and extend into the Los Pefasquitos Lagoon. The
alignment would then transition back into the existing railroad alignment.

Performance Discussion

Performance

Attribute Discussion

Participant Feedback — No comments provided.

Discussion — The proposed shoofly would likely necessitate reduced operating speeds
compared to existing conditions due to the available space and the resulting rail alignment.

. . Discussion — This alternative would provide for a 110-mph rail alignment, which is consistent
Rail Operations  ith the 2021 Regional Plan.

Discussion — Floodwalls and floodgates at the portals and low point sump pumps are
anticipated for the alignment with a sag curve. The use of floodwalls and floodgates to
address the potential of flood water entering the tunnel is standard practice and a proven
solution.

Participant Feedback — Reduces constructions impacts to residents on Jimmy Durante Blvd.
and David Wy as compared to Alternative B by moving portal under Camino Del Mar.

Participant Feedback — At the north portal, there are concerns with noise, dust, vibrations,
emergency response, traffic, utility impacts, access to streets (Jimmy Durante Blvd., David
Way, Heather Ln., and Christy Ln.), and access to Public Works Facility. There is a concern
Construction with having to temporarily relocate residents along Jimmy Durante Blvd. Also, there are
Impacts concerns with potential bluff failure along Jimmy Durante Blvd. (two bluff failures with last 5
years). Need more information on new access to Grand Avenue.
Participant Feedback — This concept would likely require a shoofly track to accommodate
construction. Single track shoofly (in place of double track built by San Dieguito project) with
tighter curves would reduce rail capacity and train speeds.
Discussion — The north portal structure could extend into commercial and residential
properties, and the temporary construction area may be expanded. A temporary bridge to
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VA ALTERNATIVE CONCEPTS

Performance . .
Discussion

Attribute

replace the existing Camino Del Mar bridge is anticipated, along with effects to adjacent local
roadways to provide the necessary footprint to construct the portal facilities. Compared to VA
Alternative Concepts No. 15 and 16 (NOP Alternatives B and C, respectively), this would
increase the effects to properties along Jimmy Durante Boulevard and Camino Del Mar with
the potential to eliminate access to some properties during construction. Additionally, a new
roadway to provide access to Grand Avenue would be necessary.

Discussion — Industry-established construction practices would be implemented to address
potential effects of settlement, noise, vibration, and dust during construction at the portal sites.
Design measures for the track and portal structures would be implemented to minimize noise
and vibration caused by rail operation based on comprehensive noise and vibration
assessments that would be conducted during the environmental clearance phase if this
alternative were to advance. Traffic management and reconfiguration of the roads would be
implemented to address effects on local traffic and access for emergency response would be
maintained and coordinated with the affected cities. Ultilities in the construction footprint would
be relocated prior to commencement of portal construction or protected in place during
construction.

Discussion — The proposed shoofly would likely require impacts to private properties and
necessitate reduced operating speeds compared to existing conditions.

Schedule — Construction schedules have not been developed for any of the alternative
concepts. It is anticipated that the construction duration for this alternative concept would be
similar to the duration of previously studied alternatives, which would be approximately seven
years.

Participant Feedback — No comments provided.

Ecological Effects " ° _
Discussion — None noted.

Participant Feedback — Reduces long-term portal impacts and eminent domain compared to
Alternative B.

Participant Feedback — At the north portal, there are concerns with long-term impacts to noise,
vibrations, visual, dust, and private property impacts to residential and businesses. There are
concerns with easement/property acquisition and eminent domain.

Participant Feedback — Potential impacts to the sea level rise adaptation planning efforts
(Living Levee). Need more information on new access to Grand Avenue (temporary or long-
term)?

Discussion — The portal structures could extend into commercial and residential properties.
Due to the north portal structure’s location within the roadway, new temporary roads east of
the existing roadway could be necessary to provide the needed temporary construction area.

Community Discussion — Industry-established construction practices would be implemented to address

Effects potential effects of settlement, noise, vibration, and dust during construction at the portal sites.
Design measures for the track and portal structures would be developed to minimize noise
and vibration caused by rail operation based on comprehensive noise and vibration
assessments that would be conducted during the environmental clearance phase if this
alternative were to advance. Traffic management and reconfiguration of the roads would be
developed to address effects on local traffic and access for emergency response would be
maintained and coordinated with the affected cities.
Discussion — Additional design work and coordination with the City of Del Mar would be
required to better understand the extent of effects on local future sea level rise adaptation
planning efforts, including living levees.
Discussion — The new access to Grand Avenue is anticipated to require a temporary roadway
connecting to a point along Coast Boulevard to the south.

Participant Feedback — No comments provided.
L . Discussion — Floodwalls and floodgates at the portals and low point sump pumps are
Maintainability anticipated for the alignment with a sag curve. The use of floodwalls and floodgates to
address the potential of flood water entering the tunnel is standard practice and a proven
solution.
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Performance ; ;
Attribute Discussion

Participant Feedback — No comments provided.

Resiliency/ Discussion — Floodwalls and floodgates at the portals and low point sump pumps are

Reliability anticipated for the alignment with a sag curve. The use of floodwalls and floodgates to
address the potential of flood water entering the tunnel is standard practice and a proven
solution.

Discussion of Additional Considerations:

This alternative concept, as shown in Figure 11, illustrates one of several south portal locations that could
be paired with this north portal.
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Figure 11. VA Alternative Concept No. 5
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VA ALTERNATIVE CONCEPTS

4.1.6 VA Alternative Concept No. 6 (AW-05)

Locate North Portal Under Jimmy Durante Boulevard following under Crest Canyon with 90 mph
curves

Estimated Cost: $3.7 to $4.9 billion (assumes south portal is located at the I-5 Knoll Portal, which is the
more expensive portal option for the alignment)

Description of Alternative Concept: The intent of this alternative concept is to minimize private
subsurface easements by locating the bored tunnel segment of the alignment under Crest Canyon Open
Space Park and Torrey Pines Natural Reserve Extension, to the extent practicable using maximum
passenger operations speeds for 90 mph within the tunnel.

This alternative concept is 5.1 miles in length and would descend immediately south of the rail bridge that
spans over the San Dieguito Lagoon and enter a north tunnel portal located north of the intersection of
Camino Del Mar and Jimmy Durante Boulevard. The portal infrastructure would cross underneath Jimmy
Durante Boulevard, which would be raised. The portal structures could extend into commercial and
residential properties. The tunnel alignment would continue southeast, eventually running under Crest
Canyon and Torrey Pines State Natural Reserve.

This alternative concept was developed with two potential south portal locations that have been identified
as the Portofino Portal and the I-5 Knoll Portal. The horizontal and vertical alignments would vary for each
of the potential south portal locations.

The Portofino Portal located the south portal east of the intersection of Carmel Valley Road and at
Portofino Drive. The portal’s infrastructure would be located south of Portofino Drive within undeveloped
privately owned property and is not expected to displace existing buildings. The alignment would cross
over the existing Carmel Valley Road on bridge structure and continue on bridge across Los Pefasquitos
Lagoon before transitioning onto a berm and connecting the existing rail alignment near Carmel Mountain
Road.

The I-5 Knoll Portal located the south portal at the knoll south of Carmel Valley Road between I-5 and the
segment of Sorrento Valley Road Trail that is closed to public vehicular traffic but open for bicycles,
pedestrians, and authorized vehicles. The portal infrastructure would be within the undeveloped knoll and
extend into the Los Pefiasquitos Lagoon. The alignment transitions back to the existing rail alignment
south of Carmel Mountain Road.
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Performance Discussion

Performance

Attribute Discussion

Participant Feedback — Straighter alignment with less curves allows for enhanced rail
operations/ increased design speed.

Participant Feedback — 90 mph curves on this alignment increases travel time as compared to
110 mph alternatives. Reversing curves accelerates rail wear.

Rail Operations Discussion — The 90-mph curves on this alignment would increase travel time compared to
planned 110-mph passenger operations in the corridor identified in the 2021 Regional Plan.

Discussion — Floodwalls and floodgates at the portals and low point sump pumps are
anticipated for the alignment with a sag curve. The use of floodwalls and floodgates to
address the potential of flood water entering the tunnel is standard practice and a proven
solution.

Participant Feedback — At the north portal, there are concerns with noise, dust, vibrations,
emergency response, traffic, utility impacts, access to streets (Jimmy Durante Blvd., David
Way, Heather Ln., and Christy Ln.), and access to Public Works Facility.

Participant Feedback — There is a concern with having to temporarily relocate residents along
Jimmy Durante Blvd. Also, there are extra concerns with potential bluff failure along Jimmy
Durante Blvd. (two bluff failures in the last 5 years). Concern with vibrations from tunnels.

Discussion — This alternative concept’s construction effects at the north portal are anticipated
to be less than the other alternative concepts.

Discussion — Industry-established construction practices would be implemented to address

potential effects of settlement, noise, vibration, and dust during construction at the portal

sites. Design measures for the track and portal structures would be implemented to minimize

Impacts noise and vibration caused by rail operation based on comprehensive noise and vibration
assessments that would be conducted during the environmental clearance phase if this
alternative were to advance. Traffic management and reconfiguration of the roads would be
implemented to address effects on local traffic and access for emergency response would be
maintained and coordinated with the affected cities. Ultilities in the construction footprint would
be relocated prior to commencement of portal construction or protected in place during
construction.

Schedule — Construction schedules have not been developed for any of the alternative
concepts. It is anticipated that the construction duration for this alternative concept would be
similar to the duration of previously studied alternatives, which would be approximately seven
years.

Construction

Participant Feedback — Impacts to the Los Pefiasquitos Lagoon would require a need to
mitigate for temporary or permanent impacts. Options to mitigate within the Lagoon will be
difficult as the City of San Diego will be in the process of, or will have already, restored the
area into healthy salt marsh. The City will generate roughly 20 acres of credits as part of Los
Pefiasquitos Lagoon Restoration Phase | to be used to mitigate impacts on Los Pefasquitos
Lagoon Restoration Phase Il. Resource agencies may not allow SANDAG and City of San
Diego to "double dip" on mitigation efforts.

Discussion — The Portofino Portal would be located within an area identified as upland habitat
with known cultural resources protected by an open space easement. This may require open

Ecological Effects space easement modifications and potential mitigation. The sections of bridge structure and
berm to the south of the portal would be located within wetlands associated with Los
Pefiasquitos Lagoon.

Discussion — SANDAG will continue to coordinate with the City of San Diego for the Los
Penasquitos Lagoon Restoration Project and resource agencies to identify and implement
mitigation for the project, as required, if this alternative concept advances into the
environmental clearance phase.

Discussion — This alternative concept could provide the opportunity to restore additional
portions of the lagoon with the potential removal of the existing berm that supports the
railroad.
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Performance . .
Discussion

Attribute

Participant Feedback — Proposed alignment capitalizes on public right-of-way lessening
impacts to private property owners.

Participant Feedback — Potential to impact [San Diego] City-owned Parks and Recreation
Department-managed parcels in Crest Canyon Open Space and Pefiasquitos Lagoon and the
Multi-Habitat Planning Area (MHPA) Preserve (part of the City’s Multiple Species
Conservation Program (MSCP) Subarea Plan)

Participant Feedback — The City of San Diego has concern of temporary impacts to
commuters, business owners, and residents located near the proposed portal above Carmel
Valley Rd. and the tie into existing alignment near Sorrento Valley Rd.

Participant Feedback — At the north portal, there are concerns with long-term impacts to
noise, vibrations, visual, dust, and private property impacts to residential and businesses.
There are concerns with easement/property acquisition and eminent domain. Concern with
vibrations from tunnels.

Participant Feedback — Can the alignment be improved to avoid impacts if the San Dieguito
) Bridge does not remain?
Community Participant Feedback — Potential impacts to the sea level rise adaptation planning efforts
Effects (Living Levee).

Discussion — Compared to VA Alternative Concepts No. 15 and 16 (NOP Alternatives B and
C, respectively), this alternative concept would reduce the number of private subsurface
easements, and the surface impacts at the north portal location would be less than the other
alternative concepts.

Discussion — Industry-established construction practices would be implemented to address
potential effects of settlement, noise, vibration, and dust during construction at the portal
sites. Design measures for the track and portal structures would be developed to minimize
noise and vibration caused by rail operation based on comprehensive noise and vibration
assessments that would be conducted during the environmental clearance phase if this
alternative were to advance. Traffic management and reconfiguration of the roads would be
implemented to address effects on local traffic and access for emergency response would be
maintained and coordinated with the affected cities.

Discussion — Additional design work and coordination with the City of Del Mar would be
required to better understand the extent of effects on local future sea level rise adaptation
planning efforts, including living levees.

Participant Feedback — No comments provided.

Discussion — The north portal and south portal located at the |-5 Knoll location would be

Maintainability below the floodplain elevations. Floodwalls and floodgates would be located at these portals,
and low point sump pumps are anticipated in the design for the alignments with a sag curve.
The use of floodwalls and floodgates to address the potential of flood water entering the
tunnel is standard practice and a proven solution.

Participant Feedback — Proposed vertical alignment keeps north and south portal entrances
above the floodplain making for a more resilient design which lessens the need to make
modifications in the future to account for sea level rise.

Resiliency/ Discussion — Floodwalls and floodgates would be located at these portals, and low point

Reliability sump pumps are anticipated for the alignments with a sag curve. The use of floodwalls and
floodgates to address the potential of flood water entering the tunnel is standard practice and
a proven solution. The south portal located at the Portofino Portal is above the floodplain
elevations as noted.

Discussion Additional Considerations: None noted.
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Figure 12. VA Alternative Concept No. 6
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VA ALTERNATIVE CONCEPTS

4.1.7 VA Alternative Concept No. 7 (MH-01)

Optimize the use of bridges and berms in Los Pefiasquitos Lagoon

Estimated Cost: A cost was not developed as part of the VA Study as the optimization of bridges and
berms would be considered during the environmental clearance phase for any alternative concept that
advances.

Description of Alternative Concept: The intent of this alternative concept is to optimize the locations
and lengths of bridges and berms along the alignment passing through the lagoon. This alternative
concept would include analysis to consider the necessary hydraulic openings to maintain or improve flows
within the wetlands and to accommodate projected flooding while minimizing impacts to habitat.

Performance Discussion

Performance . .
Discussion

Attribute

Participant Feedback — No comments provided.

Rail Operations i _
Discussion — None noted.

Participant Feedback — This will impact the restoration work within the Lagoon (Phases | and
1) being done by the City of San Diego. Continued coordination is necessary between the City
of San Diego and SANDAG to ensure cohesion between assumptions/models.

Discussion — This alternative concept may impact the City of San Diego’s Los Pefasquitos
Construction Lagoon Restoration Project. Potential impacts and mitigation options would need to be
Impacts coordinated with the City of San Diego.

Schedule — Construction schedules have not been developed for any of the alternative
concepts. A reduction in the overall length of bridge over the lagoon would not significantly
impact the overall project schedule. Therefore, it is anticipated that the construction duration
for this alternative concept would be similar to the duration of previously studied alternatives,
which would be approximately seven years.

Participant Feedback — Reduction in the length of bridge over the lagoon vs. additional fill may
reduce restoration opportunities.

Participant Feedback — Beneficial to determine optimal amount of bridge.

Participant Feedback — Optimizing bridge within Lagoon would be less impactful to wildlife
and promote tidal flow into the Lagoon.

Participant Feedback — Impacts to the Los Pefiasquitos Lagoon would require a need to
mitigate for temporary or permanent impacts. Options to mitigate within the Lagoon will be
difficult as the City of San Diego will be in the process of, or will have already, restored the
area into healthy salt marsh. The City will generate roughly 20 acres of credits as part of Los
i Pefiasquitos Lagoon Restoration Phase | to be used to mitigate for impacts on Los
Ecological Effects Ppefasquitos Lagoon Restoration Phase Il. Resource agencies may not allow SANDAG and
City of San Diego to "double dip" on mitigation efforts.
Participant Feedback — Keeping the alignment in its existing condition, while optimizing bridge
or berm, will further complicate identifying mitigation opportunities.
Discussion — This alternative concept may impact the City of San Diego’s Los Pefiasquitos
Lagoon Restoration Project. Potential impacts and mitigation options would need to be
coordinated with the City of San Diego.

Discussion — SANDAG will continue to coordinate with the City of San Diego for the Los
Pefiasquitos Lagoon Restoration Project and resource agencies to identify and implement
mitigation for the project, as required, if this alternative concept advances into the
environmental clearance phase.

San Diego LOSSAN Rail Realignment Project 4-29



VA ALTERNATIVE CONCEPTS

Performance . .
Attribute Discussion
Community Participant Feedback — No comments provided.
Effects Discussion — None noted.

Participant Feedback — Bridges require more inspection and maintenance than berms. If the
optimized solution increases the overall length of bridges, this will increase maintenance
activities and cost.

Discussion — None noted.

Maintainability

Resiliency/ Participant Feedback — No comments provided.
Reliability Discussion — None noted.

Discussion of Additional Considerations: None noted.
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VA ALTERNATIVE CONCEPTS

41.8 VA Alternative Concept No. 8 (MH-02)

Locate alignment under Camino Del Mar with 90 mph curves

Estimated Cost: $3.6 to 4.8 billion

Description of Alternative Concept: The intent of this alternative concept is to minimize private
subsurface easements by locating the bored tunnel segment of the alignment directly under Camino Del
Mar, to the extent practicable, using a maximum passenger operating speed of 90 mph.

This alternative concept is 4.9 miles length and would descend immediately south of the rail bridge that
spans over the San Dieguito Lagoon and enter the north portal located north of Jimmy Durante
Boulevard, adjacent to the tennis courts. A cut-and-cover structure would run parallel to Jimmy Durante
Boulevard until it transitions to a bored tunnel at the south end of the Camino Del Mar railroad overpass
bridge. The existing Camino Del Mar overpass bridge would need to be reconstructed and realigned to
accommodate the cut-and-cover tunnel segment. The bored tunnel would continue under Camino Del
Mar to Del Mar Heights Road where the alignment would need to deviate from the roadway to
accommodate the 90-mph passenger operating speeds.

This alternative concept would continue south and exit the south portal located near the intersection of
Carmel Valley Road and North Torrey Pines Road. The portal infrastructure would cross underneath
Carmel Valley Road and potentially extend into residential properties on the north side of Carmel Valley
Road. The alignment would continue on bridge structure over the Los Pefiasquitos Lagoon where the
alignment would transition back to the existing railroad alignment. The existing railroad alignment within
Los Pefasquitos Lagoon would be double tracked, which would require raising and widening the existing
berm in the lagoon to address flooding and sea level rise projections.

Performance Discussion

Performance . .
Discussion

Attribute

Participant Feedback — No comments provided.

Discussion — The 90 mph curves on this alignment would increase travel time compared to
planned 110 mph passenger operations in the corridor, identified in the 2021 Regional Plan.

Discussion — Floodwalls and floodgates at the portals and low point sump pumps are
anticipated for the alignment with a sag curve. The use of floodwalls and floodgates to
address the potential of flood water entering the tunnel is standard practice and a proven
solution.

Rail Operations

Participant Feedback — This option reduces construction impacts on residents along Jimmy
Durante Blvd. and David Way compared to Alternative B by placing the portal beneath
Camino Del Mar.

Participant Feedback — At the portals, there are several concerns, including noise, dust,
Construction vibrations, emergency response, traffic, utility impacts, access to streets (Jimmy Durante
Impacts Blvd., Camino Del Mar, David Way, Heather Ln., Christy Ln., and Carmel Valley Road), and
access to Public Works Facility.

Participant Feedback — There are concerns with having to temporarily relocate residents
along Jimmy Durante Blvd.

Participant Feedback — There are concerns about potential vibrations and settlement caused
by tunneling.
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Performance . .
Discussion

Attribute

Participant Feedback — This concept would likely require a shoofly track to accommodate
construction. Single track shoofly (in place of double track built by San Dieguito project) with
tighter curves would reduce rail capacity and train speeds.

Discussion — The north portal structure could extend into commercial and residential
properties. A temporary bridge to replace the existing Camino Del Mar bridge is anticipated,
along with effects to adjacent local roadways to provide the necessary footprint to construct
the portal facilities. Compared to VA Alternative Concepts No. 15 and 16 (NOP Alternatives B
and C, respectively), this would increase the effects to properties along Jimmy Durante
Boulevard and Camino Del Mar with the potential to eliminate access to some properties
during construction. Additionally, a new roadway to provide access to Grand Avenue would be
necessary.

Discussion — Industry-established construction practices would be implemented to address
potential effects of settlement, noise, vibration, and dust during construction at the portal sites.
Design measures for the track and portal structures would be implemented to minimize noise
and vibration caused by rail operation based on comprehensive noise and vibration
assessments that would be conducted during the environmental clearance phase if this
alternative were to advance. Traffic management and reconfiguration of the roads would be
implemented to address effects on local traffic and access for emergency response would be
maintained and coordinated with the affected cities. Utilities in the construction footprint would
be relocated prior to commencement of portal construction or protected in place during
construction.

Discussion — The proposed shoofly could extend into private properties and necessitate
reduced operating speeds compared to existing conditions.

Schedule — Construction schedules have not been developed for any of the alternative
concepts. It is anticipated that the construction duration for this alternative concept would be
similar to the duration of previously studied alternatives, which would be approximately seven
years.

Participant Feedback — No comments provided.

Ecological Effects " ° _
Discussion — None noted.

Participant Feedback — This option reduces long-term portal impacts, the need for eminent
domain, and easement acquisition compared to Alternatives B and C.

Participant Feedback — At the north portal, there are concerns about the long-term impacts of
noise, vibrations, visual disturbances, dust, and impacts on private properties for both
residents and businesses.

Participant Feedback — There are concerns about easement and property
acquisitions/eminent domain.

Participant Feedback — There may be potential impacts on sea level rise adaptation planning
efforts (Living Levee).
Participant Feedback — There are concerns about potential vibrations from the tunnel.

Discussion — Compared to VA Alternative Concepts No. 15 and 16 (NOP Alternatives B and C,
respectively), this alternative concept would reduce the number of private subsurface
easements; however, the portal structure could extend into commercial and residential
properties. Due to the portal structure’s location within the roadway, new temporary roads east
of the existing roadway could be necessary to provide the needed temporary construction
area.

Discussion — Industry-established construction practices would be implemented to address
potential effects of settlement, noise, vibration, and dust during construction at the portal sites.
Design measures for the track and portal structures would be developed to minimize noise
and vibration caused by rail operation based on comprehensive noise and vibration
assessments that would be conducted during the environmental clearance phase if this
alternative were to advance. Traffic management and reconfiguration of the roads would be
developed to address effects on local traffic and access for emergency response would be
maintained and coordinated with the affected cities.

Community
Effects
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Performance . .
Discussion

Attribute

Discussion — Additional design work and coordination with the City of Del Mar would be
required to better understand the extent of effects on local future sea level rise adaptation
planning efforts, including living levees.

Discussion — The new access to Grand Avenue is anticipated to require a temporary roadway
connecting to a point along Coast Boulevard to the south.

Participant Feedback — No comments provided.
L - Discussion — Floodwalls and floodgates at the north portal and low point sump pumps are
Maintainability anticipated for the alignment with a sag curve. The use of floodwalls and floodgates to
address the potential of flood water entering the tunnel is standard practice and a proven
solution.

Participant Feedback — No comments provided.

Resiliency/ Discussion — Floodwalls and floodgates at the north portal and low point sump pumps are

Reliability anticipated for the alignment with a sag curve. The use of floodwalls and floodgates to
address the potential of flood water entering the tunnel is standard practice and a proven
solution.

Discussion of Additional Considerations: None noted.
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Figure 14. VA Alternative Concept No. 8
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VA ALTERNATIVE CONCEPTS

41.9 VA Alternative Concept No. 9 (MH-03)

Locate the bored tunnel transition south of Carmel Valley Road

Estimated Cost: $3.3 to 4.4 billion

Description of Alternative Concept: The intent of this alternative concept is to minimize private property
effects by locating the cut-and-cover tunnel segment at the south portal to the south of Carmel Valley
Road and locating it west toward North Torrey Pines Road.

This alternative concept is 4.9 miles in length and would descend immediately south of the rail bridge that
spans over the San Dieguito Lagoon and enter the north portal. This portal would be located north of the
intersection of Camino Del Mar and Jimmy Durante Boulevard. The portal’s infrastructure would cross
underneath Jimmy Durante Boulevard, which would be raised. The portal structures could extend into
commercial and residential properties.

This alternative concept would continue south and exit the south portal near the intersection of Carmel
Valley Road and North Torrey Pines Road. The portal infrastructure would be located immediately south
of Carmel Valley Road. The alignment would continue on a bridge structure over the Los Pefiasquitos
Lagoon. Where the bridge structure passes over McGonigle Road (which provides access to the Torrey
Pines North Beach parking lot) the vertical clearance would not meet current clearance criteria and would
be less than the existing clearance. Roadway modifications may be required at McGonigle Road to
maintain the existing grade separation and access to the North Beach parking lot area. South of
McGonigle Road, the alignment would transition back to the existing railroad alignment. The existing
railroad alignment within Los Pefiasquitos Lagoon would be double-tracked, which would require raising
and widening the existing berm in the lagoon to address flooding and sea level rise projections.

Performance Discussion

Performance . .
Discussion

Attribute

Participant Feedback — No comments provided.

Discussion — This alternative concept would provide for a 110-mph rail alignment, which is
consistent with the 2021 Regional Plan.

Discussion — Floodwalls and floodgates at the portals and low point sump pumps are
anticipated for the alignment with a sag curve. The use of floodwalls and floodgates to
address the potential of flood water entering the tunnel is standard practice and a proven
solution.

Rail Operations

Participant Feedback — This option reduces construction impacts on residents at the south
portal.

Participant Feedback — At the south portal there are several concerns, including noise, dust,
vibrations, emergency response, traffic, utility impacts, and access to streets.

Discussion — Industry-established construction practices would be implemented to address
potential effects of settlement, noise, vibration, and dust during construction at the portal sites.
Design measures for the track and portal structures would be implemented to minimize noise
and vibration caused by rail operation based on comprehensive noise and vibration
assessments that would be conducted during the environmental clearance phase if this
alternative were to advance. Traffic management and reconfiguration of the roads would be
implemented to address effects on local traffic and access for emergency response would be
maintained and coordinated with the affected cities. Ultilities in the construction footprint would

Construction
Impacts
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VA ALTERNATIVE CONCEPTS

Discussion

Ecological Effects

Community
Effects

Maintainability

Resiliency/
Reliability

be relocated prior to commencement of portal construction or protected in place during
construction.

Schedule — Construction schedules have not been developed for any of the alternative
concepts. It is anticipated that the construction duration for this alternative concept would be
similar to the duration of previously studied alternatives, which would be approximately seven
years.

Participant Feedback — No comments provided.
Discussion — None noted.

Participant Feedback — This option reduces long-term community effects on residents at the
south portal.

Participant Feedback — At the south portal there are concerns about the long-term impacts of
noise, vibrations, visual disturbances, dust, and impacts on private properties for both
residents and businesses.

Participant Feedback — There are concerns about easement and property
acquisitions/eminent domain.

Participant Feedback — There are concerns about potential vibrations from the tunnel.

Discussion — Because the bored tunnel transition would be located south of Carmel Valley
Road, the potential for the portal infrastructure to extend into residential property would be
reduced at the south portal compared to VA Alternative Concept No. 16 (NOP Alternative C).

Discussion — Industry-established construction practices would be implemented to address
potential effects of settlement, noise, vibration, and dust during construction at the portal sites.
Design measures for the track and portal structures would be developed to minimize noise
and vibration caused by rail operation based on comprehensive noise and vibration
assessments that would be conducted during the environmental clearance phase if this
alternative were to advance. Traffic management and reconfiguration of the roads would be
developed to address effects on local traffic and access for emergency response would be
maintained and coordinated with the affected cities.

Participant Feedback — No comments provided.

Discussion — Floodwalls and floodgates at the north portal and low point sump pumps are
anticipated for the alignment with a sag curve. The use of floodwalls and floodgates to
address the potential of flood water entering the tunnel is standard practice and a proven
solution.

Participant Feedback — No comments provided.

Discussion — Floodwalls and floodgates at the north portal and low point sump pumps are
anticipated for the alignment with a sag curve. The use of floodwalls and floodgates to
address the potential of flood water entering the tunnel is standard practice and a proven
solution.

Discussion of Additional Considerations:

This alternative concept, as shown in Figure 15, illustrates one of several north portal locations that could
be paired with this south portal.
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Figure 15. VA Alternative Concept No. 9
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4110 VA Alternative Concept No. 10 (10C-01)

Relocate LOSSAN corridor along I-5 from Oceanside to Sorrento Valley

Estimated Cost: $34 to $45 billion

Description of Alternative Concept: The intent of this alternative concept is to explore relocating the rail
corridor and operations from the existing alignment to a new location along I-5 between Oceanside and
Sorrento Valley. The design for the alternative concept includes the horizontal and vertical geometry
needed to support freight and passenger rail. The existing grades and the constrained right-of-way of the
I-5 corridor require the double-tracked alignment to be located either in a tunnel or on an aerial structure
for the entire length. Further, north of the Agua Hedionda Lagoon in the City of Carlsbad, the rail
alignment would need to transition from side to side and across the I-5 median to maintain a minimum 90
mph design speed, although 110 mph is desirable. South of the lagoon, the alignment would transition to
the west side of the freeway and stay along the west to Sorrento Valley where it would connect with the
existing rail alignment.

The resulting 25-mile alignment would consist of tunnel segments on the north and south ends of the
alignment with primarily aerial structure in between. The aerial structure may reach heights of up to 60
feet in certain locations. New stations, including a new special events platform to serve the Del Mar
Fairgrounds, would need to be constructed; all of these stations would be on aerial structures. This
alternative concept would require extensive right-of-way to accommodate the guideways, stations, and
parking facilities. This alternative concept assumes that all rail service along the existing rail alignment
would shift to the new I-5 rail corridor.

Freight access to local customers would be maintained on the Escondido subdivision from the Stuart
Mesa yard. The SPRINTER rail line would remain, and the location of the relocated Oceanside Transit
Center identified under this alternative concept would provide a connection to the SPRINTER.

Performance Discussion

Performance

Attribute Discussion

Participant Feedback — Concern regarding impacts to passenger services associated with
relocated stations. Alternatives need to consider how the communities are served by the
relocated stations.

Participant Feedback — This alternative would need to consider preservation of the connection
to the Escondido subdiv