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RAIL SERVICE BENEFITS FOR ALL

The Los Angeles — San Diego — San Luis Obispo Rail Corridor Optimi-
zation Study (LOSSAN Study) provides the framework for delivering a
premier, customer-focused, integrated rail system in Southern California
to benefit passengers, operators,and funding agencies.

The LOSSAN Study integrates prior and
ongoing planning initiatives along the
entire LOSSAN Corridor to examine a
set of optimized and integrated operat-
ing strategies to deliver planned levels of
service.

The LOSSAN Study sets out a strategic
framework for service expansion over the
next decade and provides clear recom-
mendations on investment prioritization
to implement state, regional and opera-
tor-specific service goals in an integrated
manner.

The LOSSAN Study’s recommendations
were generated using a customer-fo-
cused planning approach that was itera-
tive and collaborative. The LOSSAN Study
is described through three planning sce-
narios (near-, mid-, and long-term), which
detail service restructuring, investment
prioritization, and a long-term strategy.

, The LOSSAN Study uses the Pulse
- camis | schedule framework set in the 2018
ey e California State Rail Plan to establish ser-
: = vice outcomes and to determine operating
- ",,,' requirements. Pulse schedules offer bene-
& fits to all Corridor users.
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Rail agencies are shifting to a passenger-centric planning approach:
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All-day service Slot based schedule design
Network connected Scalable service delivery

Passengers will enjoy a connected network with all-day service that
provides anywhere to anywhere travel every hour.

Operators can scale supply to match passenger demand with improved reli-
ability and resource utilization through reqular-repeating operating patterns.

Member agencies and funders will see better value for money for service
quality improvements as capital investments are linked to clear service
outcomes.

Los ANGELES — SAN DiEGo — SAN Luis Oispo RalL CoRRIDOR OPTIMIZATION STUDY



THE LOSSAN RAIL CORRIDOR IS SET FOR TRANSFORMATION

Over the next decade, passenger rail service on the LOSSAN Rail
Corridor will operate in an integrated manner by using coordinated
schedules with seamless transfers between services.

The 351-mile Los Angeles — San Diego — San Luis Obispo (LOSSAN) Rail Corridor con-
nects communities and economic centers across six counties along the coast in South-
ern California. The Corridor hosts both passenger and freight traffic, serving 8 million
riders per year, and key ports and industries in Southern California.

Since the 1990s, the LOSSAN Rail Corridor has seen the expansion of intercity services,
the successful start of commuter services, and growth in freight volumes. The Corridor
remains a key asset: it supports mobility today, and has potential to improve the qual-

ity of life for Californians in the future. It will support frequent and convenient regional
and statewide travel opportunities, provide integral transporation and connectivity for
the 2028 Los Angeles Olympics, and provide a resilient transport system in the face of
climate change.

Realizing the LOSSAN Rail Corridor’s potential is not a given. It requires strong leader-
ship, regional collaboration, and investment. The LOSSAN Study provides the implemen-
tation steps to secure the Corridor’s future. Recommendations are based on the premise
of pulse schedules that use hub-and-spoke service coordination and regularized opera-
tion to ensure capital investments are directly linked to customer benefits. This LOSSAN
Study provides funding agencies and operators with a framework to deliver a premier,
customer focused rail system on the Corridor.

The Pacific Surfliner runs the entire length of the corridor between San Luis Obispo
and San Diego and serves key intercity markets in Southern California. The service is
the busiest state-supported service, and the 2" busiest intercity rail passenger corridor
in United States with 2.7 million riders per year.*

Metrolink operated by the Southern California Regional Rail Authority (SCRRA) runs
five lines that interface with the LOSSAN Rail Corridor: On the northern portion of

the Corridor, the Ventura County line operates on the LOSSAN Corridor between
East Ventura and Los Angeles Union Station, and the Antelope Valley line operates
between Burbank Junction and Los Angeles Union Station. On the southern portion of
the Corridor, the Orange County line operates on the LOSSAN Corridor between Los
Angeles Union Station and Oceanside; the Inland Empire-Orange County line oper-

LOSSAN, “LOSSAN Rail Corridor Agency Business Plan: FY 2019-20 to FY 2020-21” (LOSSAN, April 2019).
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Map ties by Carto, under CC BY 3.0. Data by OpenStreetMAp, under ODbl San Diego

ates between Control Point (CP) Maple in the City of Orange and Oceanside; and the
91/Perris Valley line operates between Los Angeles Union Station and Fullerton Junc-
tion. Metrolink’s San Bernardino and Riverside lines also interface with the Corridor at
Los Angeles Union Station.

North County Transit District (NCTD) operates the COASTER service on the
LOSSAN corridor between Oceanside and San Diego, and the SPRINTER service that
interfaces with the Corridor at Oceanside.

Freight services on the LOSSAN Rail Corridor are operated by the Union Pacific Rail-
road (UP) and the BNSF Railway Company (BNSF). The UP operates services on the
Santa Barbara and Ventura County subdivision. The BNSF operates services on the
San Bernardino subdivision, which forms a key part of its Southern Transcon Railroad,
and on the Orange and San Diego Subdivisions to the Port of San Diego.
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CUSTOMER-CENTRIC RAIL SERVICES WILL OFFER ANYWHERE-TO-
ANYWHERE CONNECTIVITY

New schedules will deliver seamless connections between services.
They are simple to market, attract diverse demand type and will
increase ridership.

San Luis Obispo Passengers will have up to three roundtrips per day to and from

County San Luis Obispo County. New service plans will connect the
County to all destinations on the LOSSAN Rail Corridor and on
the wider Southern Californian rail network using timed transfers.

San Luis Obispo will become a connection hub for rail, intercity
bus and local transit to provide seamless travel between South-
ern California, the Central-Coast, the Central Valley, and the Bay

Area.
Santa Barbara Passengers will have up to eight roundtrips per day to and from
County Santa Barbara through rail connections every two hours.

Santa Barbara and Goleta will become connection hubs for rail,
intercity buses and local transit, offering seamless transfers for
regional and statewide journeys.

Ventura County Pacific Surfliner and Ventura County line trains could provide rail
connectivity at hourly intervals. Capital projects at Simi Valley
and Oxnard will enable 30-minute rail from Ventura County to
Los Angeles and further destinations across Southern California.

Stations transform into connection hubs for rail and local transit,
facilitating seamless transfers regional and local journeys.

Los Angeles Los Angeles Union Station can provide passengers with regional

County and statewide travel opportunities every 30 minutes. Regional
services can run at 15-minute intervals throughout the majority
of the Los Angeles metropolitan area.
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San Bernardino Rail services will offer at-least half-hourly peak services and the

County potential for half-hourly connections to Los Angeles. Half-hourly
peak and hourly off-peak connections to San Diego will be avail-
able through timed connections.

Riverside County  Rail services will offer passengers half-hourly peak and hourly
off-peak connections to Los Angeles and to San Diego through
timed connections.

Orange County Passengers will have rail service to Los Angeles and San Diego
every 30 minutes. In peak hours, rail services to Los Angeles can
run every 15 minutes.

New connection hubs at Orange, Santa Ana and Irvine will facil-
itate local, regional, and statewide journeys seamlessly through
timed connections.

San Diego County  Passengers traveling north to Los Angeles, Orange County or
the Inland Empire will have travel opportunities every 30-60 min-
utes. Rail services between Oceanside and San Diego will offer
15-minute frequencies in peak periods.

Oceanside will become a key mobility hub and offer timed trans-
fers between Pacific Surfliner, Metrolink and NCTD services at
Oceanside in addition to local transit.

Statewide Proposed rail services will provide connections to the Central
Integration Valley and Northern California every two hours on the California
Pulse network as described in the 2018 California State Rail Plan.

Los ANGELES — SAN DiEGo — SAN Luis Oispo RalL CoRRIDOR OPTIMIZATION STUDY 9



SIMPLER OPERATIONS BENEFIT ALL RAIL OPERATORS

Regular-repeating schedules provide operators with repetitive,
consistent and scalable operations that lead to higher equipment and
crew productivity.

Integration removes duplication. Operators no longer compete with each other, but
instead form a strong cohesive set of passenger services that compete with the auto-
mobile. Higher service quality is provided with fewer trains, providing operators with an
opportunity to expand their operations to additional hours of the day.

Operations utilize all-day service patterns and achieve higher equipment and crew pro-
ductivity than peak-only service patterns. Equipment rotations and crew plans become
easier to execute.

Services use a regular-interval frequency supply framework. Trains operate on half-
hourly, hourly, and bi-hourly patterns.

m Departure times are consistent

® Train-meet locations around sin-
gle-track sections are consistent

®m Turn times are predictable

m Operators can ramp service up or
down frequencies to match demand
more easily

Standardized operations are easier to dis-
patch and provide operators with a frame-
work to improve reliability and to develop
disruption strategies.

® Rail operations repeat each hour with
the same consistency

®m Operators can develop scenario plans
for disruption

m Delay root causes are easier to identify
and solve against

PART 1| SUMMARY



CLARITY FOR FUNDING AGENCIES ENSURES LONG-LASTING
INVESTMENTS

The LOSSAN Study’s recommendations can be used by rail agencies
in Southern California to prioritize capital investments for the next
decade using service outcomes.

Capital investments are linked to explicit service outcomes bringing transparency to
funding agencies. Investments can go beyond supporting single roundtrip initiatives to
supporting operating structures: for example, a targeted investment will provide a reli-
able hourly service on a segment of the LOSSAN Rail Corridor.

Prioritized investments provide not only short-term solutions but scale to deliver strategic
goals. They are identified on the basis that they will not become redundant with future
service expansions. Investments will have a long-lasting impact on service quality.

Los ANGELES — SAN DiEco — SAN Luis OisPo RalL CoRrrRIDOR OPTIMIZATION STUDY 11



OPTIMIZE THE RAIL SYSTEM IN THREE STEPS

This framework is ready to guide implementation:
All it takes is collaboration and joint planning.

In the near-term, the LOSSAN Study
provides quick-wins through service
restructuring and fare integration.

Operators have a clear framework to
improve train service using today’s infra-
structure and operating environment.
Pulse schedules provide ramp-up options
to rebuild service from reduced sched-
ules caused by the COVID-19 pandemic
with better connections and higher
resource productivity.

In the mid-term, the LOSSAN Study
recommends key projects to expand
service and in-fill service gaps.

Operators and funders have a clear set
of capital projects to fund and construct
that deliver higher service frequency,
reliability and connectivity.

In the long-term, the LOSSAN Study
maximizes service delivered through
partner capital projects.

The LOSSAN Study provides a solution
to achieve 2027 goals outlined in the
2018 State Rail Plan, support the 2028
Los Angeles Olympics, and ensure that
the Rail Corridor meets future travel
needs.

Targeted investments at

emQO1 1 10 1 10 1
N

sidings and upgraded CTC
enable 8 roundtrips to Goleta,
3 roundtrips to San Luis
Obispo, and protect freight
services operated by the UP.

Targeted station investments
at Oxnard and Simi Valley
enable 30-minute passenger
frequencies to Ventura County.

New through-tracks at Los
Angeles improve connections
and travel times across
Southern California.
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WE CAN START TODAY!

Recommendations are ready to be implemented in the next timetable cycle.

Transition schedules to the LOSSAN Study’s near-term
recommendations for service recovery.

Full adoption of LOSSAN Study’s near-term
recommendations by all rail operators.

Next steps

14
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Advance prioritized projects.

Los Angeles Union Station Link US Phase A is completed:

Implement the LOSSAN Study’s mid-term recommendations.

2028: Los Angeles Olympics.

Advance recommended projects:

Implement the LOSSAN Study’s long-term recommendations.

Los ANGELES — SAN DiEco — SAN Luis OisPo RalL CoRrrRIDOR OPTIMIZATION STUDY
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PASSENGER RAIL IS TRANSFORMING SOUTHERN CALIFORNIA

The Los Angeles — San Diego — San Luis Obispo (LOSSAN) Rail Corridor is complex: it
is owned by multiple infrastructure owners and hosts several passenger and freight oper-
ators. The drive for rail integration has been a long-standing goal for the LOSSAN Rail
Corridor Agency (LOSSAN Agency), corridor rail operators, and the State of California.’

In 2018, The California Department of Transportation (Caltrans) published its State Rail
Plan (2018 California State Rail Plan) and set out a network vision for passenger rail to
aspire to by 2022, 2027 and 2040: Passenger rail will operate on pulse schedules and
provide connections at key transfer locations to facilitate anywhere to anywhere connec-
tivity across the State. The LOSSAN Rail Corridor acts as a keystone for the passenger
rail network in Southern California.

The LOSSAN Rail Corridor has been the focus of many planning efforts, which have
identified capital projects and operating recommendations. Previous planning efforts
have usually focused on a particular section of the corridor. The LOSSAN Agency and
its partners identified the need for a service optimization study to establish a two-, five-,
and ten- year strategy to bring together prior efforts under an integrated plan to enable
service expansions.

Pulse schedules deliver cohesive service and operations plans

Prior studies developed service outcomes through train-per-day metrics, and detailed
results with representative tabular timetables. This study provides an additional frame-
work — pulse schedules — to establish comprehensive operating requirements, detailing
exactly how all services can be structured.

Pulse schedules represent uniform symmetric train service patterns that repeat through-
out the day on regular, recurring time intervals: e.g., 15-, 30- or 60-minute frequencies.
The operating patterns are used to specify infrastructure. A 15-minute frequency may
be appropriate for peak hours but can be scaled to 30- or 60-minute frequencies during
off-peak hours. Pulse schedules enable operators to “activate” the number of train paths
in an established pattern that are needed to address the demand. If only an hourly fre-
quency is required during off-peak periods, operators can simply use a subset of the
train paths without weakening systemwide connectivity (connections remain valid at
transfer nodes), or by causing inconsistent equipment and crew requirements as these
scale with the frequencies.

This regularity allows for timed transfers between services at hub stations where a trans-
fer is required to complete a trip. Networkwide connections at transfer hubs are guar-

1 Refer to the LOSSAN Optimization Study’s “Report on Prior Work Efforts, Corridor Conditions, 2019/20 Schedules, and
Constraints and Opportunities for Future Development”

18
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anteed through a systemwide symmetry minute. The symmetry minute indicates a point
in a journey when a train service meets its counterpart on the same line. This feature
allows for two possibilities:

m [f trains serve a station at this point, further services can connect to widen service via
a timed connection.

m |[f trains are passing each other on a single-track mainline, a pin-point infrastructure
investment can be built to support a designed train meet every time the trains operate.

Rail service goals drive and prioritize capital projects

The LOSSAN Rail Corridor Optimization Study (LOSSAN Study) answers the State’s net-
work visions for 2022 and 2027 set out in the 2018 California State Rail Plan and sets
recommendations on investment prioritization to deliver State and operator-specific ser-
vice goals in an integrated manner.

The LOSSAN Study integrates prior and concurrent planning initiatives along the entire
LOSSAN Rail Corridor into a complete set of optimized and integrated operating strate-
gies to deliver planned levels of service.

This report provides agencies in Southern California with a complete framework detailing
service concepts, potential operating plans, and capital requirements to grow service
over the next decade collaboratively.

Pacific Surfliner

I

—

- California State has set symmetry minutes
- around the top and bottom of the hour —

Hustrative = Timed transfers between services occur
\S around the xx:00 and xx:30-minute marks.?
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2 Caltrans. “2018 California State Rail Plan,” September 2018. p 102
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RECOMMENDATIONS WERE GENERATED USING A SERVICE-DRIVEN
PLANNING APPROACH

This LOSSAN Study is a key output in answering how the LOSSAN Rail Corridor can
meet growth goals set in the 2018 California State Rail Plan, the LOSSAN Agency’s
Business plan, Metrolink’s Southern California Optimized Rail Expansion (SCORE) pro-
gram and NCTD's strategic documents. It documents the operating framework and cap-
ital investment program required to deliver enhanced rail service over the next decade.

The LOSSAN Study followed three principles:

m Results were developed in a collaborative and iterative manner with LOSSAN Rail
Corridor stakeholders to ensure that the plans accounted for all needs to the best
extent possible.

m The pulse schedule framework set in the 2018 California State Rail Plan was used as
a basis to establish service concepts and to determine operating requirements.

m The LOSSAN Rail Corridor was planned through three planning horizons, near-, mid-,
and long-term. The near-term horizon concentrates on restructuring passenger rail
services under current operating conditions to deliver LOSSAN Agency, partner
agency and 2018 California State Rail plan service goals set for 2022. The mid-term
horizon recommends a prioritized set of projects to in-fill service gaps and maximize
service delivery as the first through-tracks at Los Angeles Union Station become
available. The long-term plan details the level of service that could operate in an inte-
grated manner through the identified investment projects from all agencies on the
LOSSAN Rail Corridor.

Recommendations were developed through collaborative and
iterative planning

The LOSSAN Study was developed through a collaborative and iterative planning
approach with partner agencies. A three-tier structure for stakeholder partnership was
established to oversee and produce the study.

®m A bi-weekly technical meeting group was established to ensure close coordination
and oversight of consultant activities. These meetings focused on technical details
relating to service goals, operating parameters, and capital project requirements.

m An operator stakeholder working group was held quarterly, comprising representa-
tives from the LOSSAN Agency, Amtrak, BNSF, Metrolink, NCTD, UP, and Caltrans.
This operator stakeholder working group evaluated service plans and operating strat-
egies, and provided feedback to ensure that the LOSSAN Study’s outputs either
reflected or were complementary to their organizational goals. Where operator
requirements were not able to be accommodated due to conflicting requirements,
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options and trade-offs were developed for service concepts and infrastructure needs,
which were presented to the group as choices to be further examined. In addition,
individual meetings were setup on an ad-hoc basis to ensure that a mechanism was
in place to share informal or sensitive feedback.

m External stakeholder engagement was also carried out to provide members of the
LOSSAN Agency’s Technical Advisory Committee (TAC) briefings of interim results
and progress reports.

Recommendations use pulse schedules to prioritize projects

The LOSSAN Study presents recommendations that benefit passengers, operators, and
agencies responsible for infrastructure.

Passengers benefit from a timetable that is repetitive: caters to diverse travel needs,
allows easy trip planning and provides seamless travel by ensuring that connections
between trains can be made throughout the day, with minimal transfer times.

Operators benefit by providing service that can connect more destinations through
timed transfers. This is similar to the way airlines use hubs to allow smaller communities
more frequent access to destinations than would otherwise be possible, and at a lower
cost.

Agencies responsible for Infrastructure benefit by having certainty over the operat-
ing pattern, which allows cost savings to be realized. Infrastructure improvements can
be reduced to targeted locations that are necessary to reliably operate the timetable,
or which deliver tangible service upgrades that benefit LOSSAN Rail Corridor users.
For example, the capacity of a single-track can be maximized by placing a strategically
located siding that matches the current or desired operating pattern, versus the cost of
double tracking the entire corridor segment.

LLos ANGELES — SAN DIEco — SAN Luis Osispo RaiL CoRRIDOR OPTIMIZATION STUDY 21



Pulse schedules are a proven success
Since the framework was launched by the
2018 California State Rail Plan, Californian
intercity- and commuter-rail services are
migrating to this type of operation.

In Spring 2018, Amtrak’s San Joaquin
service began operating on a two-hourly
pulse schedule. The change in opera-
tion improved average all-station on-time
performance by 17%.% The framework
has also allowed the San Joaquin service
to scale service to ridership fluctuations
resulting from the COVID-19 pandemic.

On December 14, 2020, Caltrain imple-
mented a 30-minute pulse schedule,
which it can use to scale service as rider-
ship recovers from the pandemic, and as
it prepares for its electrification project.*

In 2021, the Capitol Corridor, operating
between San Jose, Oakland, Sacramento,
and Auburn, also switched to a pulse
schedule to remain agile to the impacts
from the COVID-19 pandemic; to increase
fleet productivity; and to provide State-
wide integration.®

3 SJJPA January 24" 2020 Board meeting

https://[www.caltrain.com/Assets/Assets/pdfs/CT _Print-
erFriendlyTimetable 12-14-2020.pdf

5 https://images.capitolcorridor.org/wp-content/
uploads/2021/03/Train_Schedules_3.29.2021-2.pdf

Recommendations scale
towards

a strategic goal through anchor
projects

The LOSSAN Study used a planning
methodology that established a robust
understanding of the long-term service
vision before pivoting to the development
of a plan for implementing this vision.

This method of planning ensured that the
service plan scales over time towards that
vision, protecting against redundant infra-
structure or stranded investments.

22
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Service development

Planning methodology
G Today’s conditions

o

Strategic
goal
Sequence of concept Strategic goals for service, operation,

development _—— > e and infrastructure plans

/v 3 Align interim horizons with concurrent
1 regional plans and set service and
investment milestones

/ | | Ensure a cohesive roadmap to car
5 Linked to interim o service from today to the Ioa —termry lan
mllestones Vi y 9 P
,,,,,,,,,,,,,,,,,,,,, Linked to interim
milestones

; *» Planning horizon
Today Near-term  Mid-term  Long-term

The LOSSAN Optimization Study planning process

AN\
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Planning Horizon Objectives

Establish repetitive pulse type services with timed connec-
tions using existing infrastructure and operating conditions.
Expand service quality and coverage through new fleet avail-
ability and feasible capital investments to deliver LOSSAN
Agency Business Plan objectives and to complement partner
agency goals.

Provide high frequency, integrated services that align with
Long-term and the 2018 California State Rail Plan’s 2027 planning horizon
beyond goals. Service increases leverage larger capital and fleet
improvements.

Near-term

Mid-term

LOSSAN planning horizons and high-level objectives

The LOSSAN Study’s planning horizons, map how services on the LOSSAN Rail Corri-
dor can integrate and optimize investments over the next decade. Global objectives for
each planning horizon are summarized in the table above.

These planning horizons are described with illustrative dates of implementation, but
these are not prescriptive as they depend on the completion timeline of capital projects.
The objectives set out in the planning horizons are dependent on levels of investment
through the completion of major projects such as Link Union Station (Link US) at Los
Angeles Union Station.

Anchor projects: Major projects are referred to as anchor projects in this report. Ser-
vice goals and investment recommendations for each planning horizon are dependent
on the delivery of all anchor projects assumed to underpin the concept.

Prioritized project: Previously identified projects and projects under planning consid-
eration by partner agencies are prioritized based on their service benefit. For example,
the construction of a second platform in conjunction with a siding will allow service to
increase from 60- to 30-minute frequencies.

The LOSSAN Study assumes new revenue and fare options will provide passengers
with choices to select the best travel itinerary for their journey based on ticket and
travel class types rather than on the operator.® Long-distance, intercity, and local ser-
vices will coordinate to ensure that passengers boarding a local service can transfer
to an intercity to travel efficiently to a more distant destination.

6 Refer to the LOSSAN Optimization Study’s “Report on Cost and Revenue Options”

24
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Recommendations are reported through three planning horizons

The near-term horizon focuses on restructuring services

The near-term planning horizon targets network development within the next one to two
years. Many constraints that exist today on the LOSSAN Rail Corridor are assumed to
remain during this period — for example, operating agreements, several capacity bottle-
necks, and limited equipment availability.

Near-term planning efforts focus on restructuring existing passenger timetable struc-
tures into coordinated pulse schedules with timed connections. Services will run at reg-
ular intervals, though it is likely that service gaps will remain during some portions of the
day.

The following service goals were set for the near-term planning horizon using those out-
lined in prior stakeholder reports and through feedback received from the LOSSAN
Study’s operator stakeholder working group:

m An hourly pattern for Pacific Surfliner services south of Los Angeles Union Station,
and a two-hourly pattern for Pacific Surfliner services between Los Angeles Union
Station and Goleta with a regular operating pattern north of Goleta.

m An hourly base pattern for Metrolink and COASTER services on all lines.

®m | os Angeles Union Station service as a bottom of the hour (xx:30) connection node
for Metrolink services.

m Metrolink Inland Empire-Orange County services to have timed-connections with
trains serving San Diego County. Connections could be made at any station between
Orange and Laguna Niguel.

m Oceanside to provide regular connections between all NCTD, Metrolink and Pacific
Surfliner services.

® Trains operating on the same corridor and serving similar stations to be distributed
across the hour to provide an even spread of coverage.

m Peak slots to be evenly distributed with the base pattern where possible.

The mid-term horizon increases service via pinpoint investments

The mid-term planning horizon targets network development within the next four to six
years. Planning efforts focus on achieving full-day, repetitive and regular pulse schedules
and fixing multi-hour service gaps in existing schedules through a prioritized subset of
previously identified projects by partner agencies.

The mid-term horizon is also anchored around the assumption that the first phase of
Link US at Los Angeles Union Station is complete. The station will have one set of run-
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through tracks and operators will have increased rolling-stock availability to offer higher
service levels.

The following service objectives were set for the mid-term planning horizon using goals
outlined in stakeholder reports and through feedback received through the LOSSAN
Study’s technical working group:

m Hourly pattern for Pacific Surfliner services south of Los Angeles Union Station, two-
hourly pattern for Pacific Surfliner services between Los Angeles Union Station and
Goleta, regular pattern north of Goleta.

m Hourly base pattern for Metrolink and COASTER services on all lines.
m Peak overlays to form half-hourly overlays where possible.

m | 0s Angeles Union Station to provide service connections at the top and bottom of
every hour.

m Metrolink Inland Empire-Orange County line to have timed-connections with trains
serving San Diego County.

m Oceanside to provide regular connections between all NCTD, Metrolink and Pacific
Surfliner services.

® Trains operating on the same corridor and serving similar stations to be distributed
across the hour to provide an even spread of coverage.

® Runtimes and connections to be improved through new infrastructure and fleet.

The long-term horizon answers State Rail Plan and operator goals

The long-term planning horizon targets strategic network development. Its focus is to
meet the following service objectives:

m Deliver on desire to implement an integrated network.

m Address the service goals outlined the 2018 California State Rail plan’s interim plan-
ning horizon (2027).

m |everage Metrolink’'s SCORE program, SANDAG's Infrastructure Development Plan,
as well as early California High-Speed Rail investments.

m Help deliver the 2028 LA Olympics successfully.

The long-term planning horizon assumes streamlined service products that align
towards the State Rail Plans vision and cater to many traveler needs: Metrolink, Pacific
Surfliner and NCTD will run complementary and integrated services.
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RECOMMENDATIONS IN BRIEF

The LOSSAN Study’s results are reported by planning horizon for near-, mid- and long-
term concepts. Results of each planning horizon are sectioned by service outcomes
delivered to the passenger, operating requirements that operators need to work towards,
and infrastructure requirements that agencies can use to target funding sources.

Service delivery for each planning horizon is dependent on the completion of the full set

of recommended projects and agreement by the affected operators. Each planning hori-
zon assumes that operational improvements and capital projects from the prior planning
horizon are complete.
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Near-term horizon

Infrastructure projects

Near-term Projects

Compiletion of the third track as part of the Rosecrans-Mar-
quardt grade separation project.

Completion of Anaheim Canyon double track project

Both platform edges at Camarillo station can be served

Completion of UPRR’s upgrades to CTC on the Santa Barbara
Subdivision and powering up of several sidings

Laguna Niguel to San Juan Capistrano Passing Siding Project

Operational requirements

Operating Parameter  Requirement

Schedule Margin ~ 10% all lines

Pacific Surfliner 2 minutes
Dwell  Metrolink 1 minute
COASTER 1 minute

Honda siding
Seacliff siding
Moorpark station
Chatsworth

Meet locations CP Maple
Serra siding and CP SONGS
CP Eastbrook and CP Shell
CP Valley and CP Torrey

CP Miramar
Pacific Surfliner — Charger + 6 cars
POWER & CONSIST i
CONFIGURATION  Metrolink —EMD F125 + 6 cars

COASTER — Charger + 5 cars
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Infrastructure projects

Mid-term Projects

Link US Phase A

San Bernardino Subdivision Corridor prioritized upgrades
Central Coast (San Luis Obispo) Layover Facility

Goleta Layover Facility Expansion

San Diego Layover and Maintenance Facility

Elimination of delay in block locations and all holdout rules’#
Carpinteria Station Double Track and Second Platform

Seacliff Siding extension

Leesdale Siding extension and Oxnard Station second platform
Camarillo Station New Pedestrian Grade Separated Crossing
Simi Valley Double Track and Platform

Chatsworth Station and Signal Project

Burbank to Los Angeles Signal Respacing and Burbank Junction
speed improvement

Orange-Olive Wye and CP Maple Improvements

San Juan Creek Bridge replacement

Serra Siding Extension

Extension of double track north of CP SONGS

Batiquitos Lagoon Double Track

San Dieguito Double Track

CP Miramar signal upgrade

San Diego Convention Center Station

Operational requirements

Operating Parameter  Requirement

7% non-freight lines

Schedule Margin 10% lines shared with freight

Pacific Surfliner 2 minutes

Dwell Metrolink 1 minute
COASTER 1 minute
(- Devon siding
@) Concepcion sidings cP Maplg
. Serra Sidings
N Leesdale siding CP SONGS
— Meet locations camarillo Stat|.on CP Del Mar
(@) Moorpark Station CP Torre
C Simi Valley Station P Sers
Chatsworth Station cp MiraF;TF])ar
E Van Nuys Station
(- POWER & CONSIST Pacmc_ Surfliner — Charger + 6 cars
O CONEIGURATION  Metrolink —EMD F125 + 6 cars
"T‘ COASTER - Charger + 5 cars
©®) Items listed in bold are anchor projects
E 7 Moorpark, Chatsworth Burbank, Glendale,
8 Referto The Task 1 report
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Infrastructure projects

Long-term Projects
Link US Phase B

4-track San Bernardino Subdivision between
Los Angeles and Fullerton

Ventura Station double track and siding extension

Leesdale Siding extension to Camarillo
Siding between tunnels 27 and 28

CP Raymer to CP Bernson Double Track

Third Track between Tustin area and Laguna Niguel Area
Irvine Station and Fourth Main Track

San Onofre to Pulgas Double Track Phase 1, Stage 2
Eastbrook to Shell Double Track (San Luis Rey River Bridge)
Carlsbad Village Double Track

La Costa to Swami Double Track

Sorrento to Miramar Phase 2

Operational requirements

Operating Parameter  Requirement

7% non-freight lines
10% lines shared with freight

Pacific Surfliner 1.5 minutes
Dwell  Metrolink 1 minute
COASTER 1 minute

Devon siding
Concepcion sidings
Moorpark Station
Simi Valley Station
Chatsworth Station
CP Maple

Serra Sidings

CP SONGS

CP Del Mar

CP Torrey

Pacific Surfliner — Charger + 7 cars
Metrolink — EMD F125 + 6 cars
COASTER — Charger + 5 cars

Schedule Margin

Meet locations

POWER & CONSIST
CONFIGURATION

Long-term horizon

Items listed in bold are anchor projects
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READER’S GUIDE ON THE OUTPUTS OF THE STUDY

The service, operation and infrastructure plans are designed to identify and specify the
carrying capacity for the LOSSAN Rail Corridor in general time horizons. Service and
operation concepts illustrate a four-nour operating window that acts as a template to
guide timetabling for the entire day. The Timetables represent conceptual schedules,
and operators will need to agree on which train slots to activate throughout the day to
match supply to demand, and equipment and crewing needs. For implementation of any
particular schedule, operators will need to agree on the operating concept, which train
slots to activate throughout the day to match supply to demand, and equipment and
crewing needs. (Definitions are listed in the appendix).

Reader’s guide to netgraphs

The Orange service is
illustrated with a solid

line as it operates on an hourly
frequency.

Northbound teal-colored trains
arrive at Oceanside at minute 52.
Passengers have 10 minutes to
transfer to the northbound orange
service. The teal colored trains
have a 15-minute turn time and
Teal-colored line services depart southward at minute 07.

5 intermediate stations.

Northbound trains

Southbound trains .
— e depart at minute 52.

arrive at minute 52.

SAN DIEGO

Service Frequencies

—_—— — . — Every four hours

————— Every two hours
Every hour

— — — - Peak hour
Nodes
56 Arrival minute

04 Departure minute
(Italicised times represent odd hours)
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State sponsored services Pacific Surfliner

Metrolink services Ventura County Antelope Valley
Orange County IEOC
91 Line/Perris
NCTD services COASTER SPRINTER

Reader’s guide to stringline charts
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NEAR-TERM RECOMMENDATIONS

The near-term planning horizon seeks to address the 2022 goals presented in the 2018
California State Rail Plan and LOSSAN Business Plan objectives to implement 14-round-
trips between San Diego and Los Angeles, eight roundtrips between San Diego and
Goleta, and three roundtrips between San Diego and San Luis Obispo for the Pacific
Surfliner using present-day infrastructure and operating conditions (as of October 2020).
This planning horizon also supports Metrolink and COASTER service level growth by
providing a catalog of train slots that can be activated by the operator depending on
market, and equipment and crewing availability.

The COVID-19 pandemic has had a major impact on ridership levels since March 2020.
The near-term planning horizon provides a recovery framework for operators to use as
ridership returns to the LOSSAN Rail Corridor. A Pacific Surfliner ramp-up strategy coor-
dinated via Caltrans has already been completed using the LOSSAN Study operating
framework detailed in this section. The LOSSAN Agency can continue to develop this
strategy with Metrolink and NCTD to develop a coordinated action plan for rail service in
Southern California.

Service outcomes

Pacific Surfliner

® [ntercity passenger rail slots that can be used by the Pacific Surfliner are scheduled to
operate on an hourly frequency between San Diego and Los Angeles.

® |ntercity passenger rail slots north of Los Angeles to Goleta are scheduled on a two-
hourly frequency, and to San Luis Obispo on a four-hourly frequency. The LOSSAN
Agency, in coordination with Amtrak, Metrolink and UP will need to select the slots to
activate to fill the trains desired for operation.

Amtrak Long Distance Services

m Amtrak’s Coast Starlight service operates one roundtrip per day between Los Ange-
les Union Station and Seattle. The LOSSAN Study recommends that this service uti-
lizes an intercity passenger rail slot that aligns with the pattern for Pacific Surfliner
services.

m Amtrak’s Southwest Chief service operates one roundtrip per day between Los Ange-
les Union Station and Chicago. This service is not explicitly planned in the LOSSAN
Study. It can operate in a slot that aligns with the pattern for Pacific Surfliner services
south of Los Angeles Union Station or utilize another slot that is agreed separately
with the host railroads.

38

PART 3 | OPTIMIZED SERVICE AND OPERATING PLANS



Antelope Valley Line

m Regional rail slots that can be used for commuter or intercity services are scheduled
on an hour frequency between Vista Canyon and Los Angeles Union Station and ser-
vice patterns are scheduled on a two-hourly frequency between Lancaster and Vista
Canyon.

®m Further peak-direction options are available for use and are detailed in the appendix.

Inland Empire-Orange County Line

m Regional rail slots that can be used for commuter or intercity services are scheduled
on a 30-minute frequency between the Inland Empire and Laguna Niguel. (Refer to
page 46 for operating alternatives to Oceanside).

Orange County Line

m Regional rail slots that can be used for commuter services are scheduled to support
three trains per hour between Los Angeles Union Station and Laguna Niguel using
15-minute frequency intervals.

m Regional rail slots can operate on an hourly frequency between Laguna Niguel and
Oceanside during peak hours. It is recommended that regional rail slot frequencies to
Oceanside are reduced to two-hourly intervals during-off peak periods for timetable
stability.

Riverside Line
m Service on this line was not explicitly modelled for this study.

San Bernardino Line

m Regional rail slots that can be used for commuter services were modelled to arrive at
Los Angeles Union Station at xx:22 and depart at xx:38 to align with the existing and
planned service as informed by Metrolink.

Ventura County Line

m Regional rail slots that can be used for commuter services are scheduled on a two-
hourly frequency between Oxnard and Los Angeles Union Station. Peak-directional
trains provide service from East Ventura (Refer to page 46). Regional rail and Intercity
passenger rail slots provide a combined hourly service level.

m Regional rail slots that can be used for commuter services are scheduled on an
hourly frequency between Los Angeles Union Station and Van Nuys (Refer to page 46
for a discussion on a Chatsworth alternative).

91/Perris Valley Line

m Regional rail slots that can be used for commuter or intercity services are scheduled
on a 30-minute frequency between Los Angeles Union Station and Inland Empire.
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Near-term

COASTER

m Regional rail slots that can be used for commuter or intercity services are scheduled
on an hourly basis throughout the day.

®m A peak overlay can also be scheduled to provide a 20-minute corridor frequency with
the base regional rail and intercity passenger rail hourly slots.

SPRINTER

m Regional rail slots that can be used for commuter services are scheduled on a
30-minute frequency between the Oceanside and Escondido.

Freight services

m Freight capacity on the Santa Barbara Subdivision is programmed by UP. The LOS-
SAN Study coordinated with the UP to ensure that capital projects were aligned.

m Freight capacity on the San Bernardino Subdivision is being addressed through a
concurrent planning study led by BNSF and Caltrans. The freight capacity study
builds on the concepts developed in this LOSSAN Study.

m Freight capacity between CP Atwood and San Diego and investment recommen-
dations are documented in BNSF’'s San Diego Pathing Study by BNSFE. The freight
capacity study was developed using the concepts detailed in this LOSSAN Study.

Connectivity at key nodes

Santa Barbara / Goleta: intercity passenger rail slots are scheduled around the top of
the hour (xx:00) at Santa Barbara every two hours, and are scheduled on a xx:15/xx:45
node at Goleta. Both nodes can be used as connection points for other operators to
design connections around.

Los Angeles Union Station: Regional rail slots for commuter service are centered
around both the top of the hour (xx:00) and bottom of the hour (xx:30) for connections
between services. Intercity passenger rail slots are presented as centered around the
top of the hour (xx:00) and provide connection opportunities to Amtrak Thruway buses
and other regional rail services.

Santa Ana - Laguna Niguel: Inland Empire-Orange County (IEOC) line services inter-
line with intercity passenger rail and regional rail slots along the LOSSAN rail corridor at
minimum planned headways. Southbound IEOC line services and scheduled ahead of
intercity passenger rail and regional rail slots operating from Los Angeles Union Station,
whereas northbound slots follow these services. Passengers can continue their journey
by alighting from the first train, and by waiting at the same platform 7.5 minutes for the
onward connecting service. The transfer can be made at any station along the LOSSAN
rail corridor between Santa Ana and Laguna Niguel.

1 BNSF, NCTD. “San Diego Pathing Study: Final Report” September 22, 2020.
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Oceanside: Connection opportunities are constrained by single-track sections on either
side of the station between CP Shell and CP Eastbrook. (Refer to page 46 for alternative
operating strategies). Oceanside provides the following connection opportunities:

m One connection per hour between intercity passenger rail and regional rail scheduled
services with a transfer time of 13 minutes.

®m Two connections per hour between SPRINTER services and Orange County bound
intercity passenger rail and regional rail services scheduled along the LOSSAN Rail
Corridor with a transfer time of 16 minutes.

® One connection per hour between SPRINTER and COASTER services with a transfer
time of five minutes.

Operating requirements

The near-term scenario assumes infrastructure and operating conditions on the LOS-
SAN Rail Corridor (as of October 2020). The LOSSAN Optimization Study Existing
Conditions report (Existing conditions report) provides a full description of these con-
ditions and should be consulted for further detail. The sections below list the operating
requirements for the LOSSAN Study’s near-term planning horizon.

Section running times

Section running times (Refer to the Appendix for definitions) were calculated in the
LOSSAN Agency'’s Viriato server using the rolling-stock listed in the table below.? Sec-
tion running times comprise technical calculated runtimes that are factored by 10%.
Please refer to the LOSSAN Agency Viriato Server for a comprehensive listing of run-
times measured between control points and station nodes.

2 Timetables can also run using P42 locomotives for Pacific Surfliner services and F59s for Metrolink and NCTD services.
Minor timetable revisions for production schedules would be necessary to account for slower runtimes to ensure that trains
keep to schedule.
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Near-term

Near-term rolling-stock calculation assumptions

Service Locomotive Car

Pacific Surfliner Siemens Charger 6 bi-level Surfliner cars
Metrolink Ventura County EMD F125° 6 bi-level Rotem cars
Metrolink Antelope Valley EMD F125° 6 bi-level Rotem cars
Metrolink Orange County EMD F125° 6 bi-level Rotem cars
Metrolink 91/Perris Valley EMD F125° 6 bi-level Rotem cars
Metrolink Inland EMD F1253 6 bi-level Rotem cars
Empire-Orange County

NCTD COASTER Siemens Charger 5 bombardier bi-level cars
Dwell times

Minimum dwell times are based on the corridor conditions detailed in the Existing Condi-
tions report. Some station dwells are longer than the minimum time to enable timetables
to work in single-track sections. Dwell times can be read from the stringline charts listed
in this document (pages 48-53).

Near-term minimum dwell values [minutes]

Service Minimum dwell Exception
Pacific Surfliner 2 Santa Barbara: 3 mins
LA Union Station: 20 mins
Metrolink 1 -
NCTD COASTER 1 -

Double track locations where opposing trains may safely pass one-another
Refer to stringline charts on pages 48-53

Honda Siding: Passenger trains are timetabled to meet opposing passenger trains at
Honda siding symmetrically around the bottom of the hour (minute xx:30) on odd hours.
To ensure that this meet aligns with corridor-wide operations, trains are timetabled with
the following considerations:

® Train movements have four-minute minimum separation times at CP North Honda
and CP South Honda.

®m Southbound trains have an 83-minute travel time (77 minutes of section running
and six minutes of dwell) between San Luis Obispo and Honda siding to arrive at CP
North Honda at minute xx:28.

3 Metrolink operates its service using EMD F125 “Spirit” locomotives. Vehicle technical specifications were not available at the
time of writing and a Siemens Charger was used to generate plausible running times instead.
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®m Northbound trains depart Goleta at minute xx:16 in the previous even hour and have
a total section running time of 70 minutes to reach Honda siding prior to minute
xx:30.

Seacliff siding: Passenger trains are timetabled to meet opposing passenger trains at
Seacliff siding symmetrically around minute the bottom of the hour (xx:30) on odd hours.

m Southbound trains depart Santa Barbara at xx:01 and have a section running time of
27 minutes to reach Seacliff siding at minute xx:28.

® Northbound trains depart Moorpark at minute xx:31 in the previous even hour and
have a travel time of 55 minutes (inclusive of section running and dwell times).

Moorpark Station: Pacific Surfliner trains and Ventura County line trains meet at Moor-
park. As the station has a holdout rule, trains have a dwell budget totaling four minutes
in each direction to account for operational variations during the passenger exchange
process.

Chatsworth Station: Pacific Surfliner trains and Ventura County line trains meet at
Chatsworth. As the station has a holdout rule, trains have a dwell budget totaling 4
minutes in each direction to account for operational variations during the passenger
exchange process.

CP Maple: Southbound IEOC trains cross northbound traffic flows on the Orange Sub-
division at CP Maple. The operating plan is designed to ensure that a minimum sep-
aration time of 2.5 minutes between trains is observed, southbound IEOC trains are
planned with a stationary meet with northbound services.

Serra Siding and CP SONGS: The single-track sections between Laguna Niguel and
CP SONGS impose a major constraint on the LOSSAN Rail Corridor’s timetable struc-
ture.* The Laguna Niguel — San Juan Capistrano siding project will partially relieve the
bottleneck, however the 9.3-mile single-track section between Serra siding and CP
SONGs will remain. Operations around a shortened bottleneck are detailed in the mid-
term concept.

CP Serra and CP SONGs both have a minimum separation time of 2.5 minutes between
trains, if the first train waits for the opposing train. To allow for 30-minute operating fre-
quency, trains must operate through the section in 12.5 minutes. This zig-zag operation is
unstable and should be restricted to one or two instances during peak times if necessary.

CP Eastbrook and CP Shell: The single-track section immediately north of Oceans-
ide restricts the station’s ability to allow simultaneous arrivals and departures. CP Shell
and CP Eastbrook bound a single-track section and require separation times of 3.5 min-
utes and 3.0 minutes respectively. To provide timetable robustness, northbound services

4 Refer to the LOSSAN Study Existing Conditions report
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Near-term

depart Oceanside before the symmetry minute at the top and bottom of the hour (xx:00
and xx:30), and southbound services arrive after.

NCTD SPRINTER also operates using the top and bottom of the hour (xx:00 and xx:30)
symmetry minutes and its connections to Orange County are diminished as main-

line services are planned to depart before the symmetry minute. However, NCTD’s
SPRINTER operations could use xx:15 and xx:30 symmetry minutes. This would provide
a connection time of ~15 minutes.

CP Valley and CP Torrey: Train movements are restricted by the Del Mar and Miramar
single-track sections south of Oceanside. NCTD provided feedback that Del-Mar siding,
a short siding located just south of Solana Beach, is not suitable for train meets, which
limits train operations to 20-minute frequencies in each direction currently.

CP Miramar: Train meets can be scheduled around minutes xx:00, xx:20 and xx:40 at
CP Miramar. The low line speeds, grade and current signal spacing require a four-min-
ute separation time between trains for free flow movements, or two minutes if the north-
bound train waits at the signal for the southbound service. During peak-operations,
NCTD’s COASTER operations may need to account for a stationary meet at CP Miramar
to enable 20-minute frequencies through the Del Mar and Miramar single track sections.

Turn times at terminal stations

Based on the service patterns developed for this LOSSAN Study, estimated turn times
were calculated for each of the terminal stations based on assumed equipment cycles.
These times are rounded down to the nearest five minutes. For turn times under 15 min-
utes, a precise value is given. It is important to note that assumed equipment cycles may
change as a specific operating plan is developed for implementation.

San Luis Obispo:

m The near-term service pattern and assumed equipment cycles estimate a 65-minute
turn time. This turn-time may change as it is subject to UP’s agreement of proposed
section running times.

Goleta:

® The near-term service pattern and assumed equipment cycles estimate terminating
trains to have a 150-minute turn time.
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Los Angeles Union Station:
® The near-term service pattern and assumed equipment cycles estimate:

Terminating Pacific Surfliner trains have a 75-minute turn time;

Continuing Pacific Surfliner trains have a 20-minute dwell;

Orange County line trains have a 15-minute turn time;

Ventura County line trains to Van Nuys have a 30-minute turn time, whereas
trains to Ventura have a 90-minute turn time;

Antelope Valley line trains have a 15-minute turn time;

91/Perris Valley line trains have a 15-minute turn time.

Laguna Niguel:
® The near-term service pattern and assumed equipment cycles estimate:

Orange County line trains turning for the reverse service have a 20-minute turn
time;

Inland Empire-Orange County line trains turning for the reverse service have a
seven-minute turn time, this becomes 35 minutes if hourly frequencies are used;
Alternatively, if Inland Empire-Orange County line trains turn for Orange County
Line trains, the turn time is 15 minutes.

Oceanside:
B The near-term service pattern and assumed equipment cycles estimate:

Orange County line trains turn in 45 minutes;
COASTER trains turn on the pocket track in 14 minutes or 30 minutes.

San Diego:
® The near-term service pattern and assumed equipment cycles estimate:

COASTER trains turn in either 20 or 40 minutes;
Pacific Surfliner trains turn 60 minutes.

Infrastructure requirements

Anchor projects

The optimized service and operations plan assumed for the near-term service pattern
used existing infrastructure conditions (October 2020), as well as some key projects
under design or construction currently, such as:

m Completion of Anaheim Canyon station double track and platform project;
®m Both platform edges at Camarillo station can be served.
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Near-term

Near-term opportunities, constraints, and alternative service
options

The near-term service concept developed in this study provides a framework for oper-
ators to deliver and exceed the level of service operated in the October 2019 sched-

ule using existing infrastructure. In the near-term, critical sections of single track on the
LOSSAN Rail Corridor continue to limit the flexibility of schedule design, however regular
service patterns with peak overlays are achievable.

During the workshops with the LOSSAN Rail Corridor operators, four topics were raised
about the near-term concept: two in the LOSSAN North section (peak-service to Ven-
tura County, train turns at Chatsworth) and two in the LOSSAN South Section (Inland
Empire — Orange County Line service extensions to Oceanside), and connectivity at
Oceanside.

During the study’s development, the COVID-19 pandemic impacted ridership and oper-
ations. Together with Caltrans and the other Joint Powers Authorities, the LOSSAN
Agency detailed a service ramp-up strategy to meet ridership and equipment availability
criteria as service recovered.

LOSSAN North - Peak East Ventura services

The single platform at Oxnard station prevents passenger rail services from operating on
hourly frequencies on the LOSSAN Rail Corridor through Ventura County.

However, the LOSSAN Rail Corridor can support peak-direction Metrolink services
between East Ventura and Los Angeles. Morning peak-direction southbound Ventura
County line services can operate from East Ventura before the first northbound Pacific
Surfliner train operates through Oxnard station. Afternoon peak-direction northbound
Ventura County line services can also operate after the last southbound Pacific Surfliner
operates through the station. (Refer to the appendix for stringline chart examples).

LOSSAN North - Service extensions through short turns at Chatsworth

Hourly Ventura County line services that terminate at Van Nuys could extend to Chats-
worth if five-minute turns are made possible. Otherwise, crossovers could be placed on
the northern edge of Chatsworth station and Main 1 could then serve as a single-track
mainline track, and Main 2 as a storage track for turning services. Alternatively, a pocket
track could be built to store two trainsets for turning services.

LOSSAN South - Inland Empire-Orange County line services operate to
Oceanside

®m The near-term service concept does not preclude Inland Empire-Orange County.
IEOC passengers would have the opportunity to transfer at Laguna Niguel and
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Oceanside. The LOSSAN Rail Corridor’s timetable structure is constrained by three
primary factors;

1. the long section of single-track at San Clemente,

2. the complexity of the timetable structure associated with the wye in Orange
County bound by the BNSF San Bernardino Subdivision (CP Fullerton Junction to
CP Atwood), the Metrolink Olive Subdivision (CP Atwood to CP Maple), and the
Metrolink Orange Subdivision (CP Maple to CP Fullerton Junction), and

3. by further single-track sections on the LOSSAN North Corridor.

Inland Empire-Orange County line trains can serve Oceanside through two options:

® |nland Empire-Orange County line trains can operate with an extended dwell at
Laguna Niguel and align with the slot identified for the Orange County line service
between Laguna Niguel and Oceanside.

m The LOSSAN South Corridor can operate on an alternative timetable that prioritizes
direct connections between the Inland Empire and San Diego County via the Inland
Empire-Orange County line. Passenger services operate four trains per hour on a
15-minute frequency framework through Orange County. Pacific Surfliner and Inland
Empire-Orange County line trains operate on hourly trains paths, which together
create a 30-minute service to Oceanside. Orange County line services and 91/ Per-
ris Valley trains also operate on 30-minute frequencies and run at a 15-minute offset
from Pacific Surfliner and Inland Empire-Orange County line trains. 91/ Perris Valley
line services could operate as an express service between Los Angeles Union Sta-
tion and Fullerton as passengers could access stations at Commerce, Norwalk, and
Buena Park by transferring at Fullerton on to the Orange County line service. (Refer

to the appendix for stringline charts).

LOSSAN South — Connections at Oceanside

The near-term service pattern sets train operations to run regularly at 30-minute or
hourly frequencies. However, single-track sections on the San Diego Subdivision limit
train frequencies to a 20-minute operating pattern. Oceanside was identified as a key
connection node between services but the mismatch between the available 20-minute
and 30-minute operating patterns allows only a subset of trains to have optimal connec-
tions. Train frequencies on the San Diego Subdivision can only be switched to a 15-min-
ute or 30-minute pattern once both the San Dieguito and Miramar bottlenecks are
resolved. Nevertheless, the near-term service pattern provides at least hourly connectiv-
ity between services and improves upon the LOSSAN Rail Corridor’s existing service.
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Mid-term

MiD-TERM RECOMMENDATIONS

The mid-term planning horizon provides an interim service plan that provides full-day
service on the LOSSAN Rail Corridor. This planning horizon develops the restructured
operating plan — established in the near term — and recommends prioritized “pin-point”
capital investments that bring either tangible service increases or enable services to run
in @ more reliable manner.

The mid-term planning horizon is centered around the assumption that the first set of
run-through tracks at Los Angeles Union Station are complete. The planning horizon
also assumes increased equipment availability and new maintenance and storage facili-
ties at San Diego, Goleta, and San Luis Obispo, which will enable at least 15 roundtrips
between Los Angeles and San Diego, and potentially a two-hourly Pacific Surfliner ser-
vice between Los Angeles Union Station and Goleta.®

The stringline diagrams and sample schedules presented later in this section represent
one version of a potential ultimate schedule in the medium term. Phase in of service lev-
els would need to be subject to detailed analysis and discussions between operators at
each schedule cycle.

Service outcomes

Pacific Surfliner

® [ntercity passenger rail slots that can be used by the Pacific Surfliner are scheduled to
operate on an hourly frequency between San Diego and Los Angeles Union Station.

® |ntercity passenger rail slots north of Los Angeles Union Station to Goleta and San
Luis Obispo are scheduled on a two-hourly frequency. The LOSSAN Agency, Amtrak,
Metrolink and UP can select which slots to activate to fill the train counts available for
operation.®

Amtrak Long Distance Services

m Amtrak’s Coast Starlight service operates one roundtrip per day between Los Ange-
les Union Station and Seattle. The LOSSAN Study recommends that this service uti-
lizes an intercity passenger rail slot that aligns with the pattern for Pacific Surfliner
services.

m Amtrak’s Southwest Chief service operates one roundtrip per day between Los Ange-
les Union Station and Chicago. This service is not explicitly planned in the LOSSAN
Study. It can operate in a slot that aligns with the pattern for Pacific Surfliner services

5 Actual train frequencies are subject to agreement with the UP

6 Total number of trains operating north of San Luis Obispo will be determined by shared-use agreements between UP and
LOSSAN.
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south of Los Angeles or utilize another slot that is agreed separately with the host rail-
roads.

Antelope Valley Line

m Regional rail slots that can be used for commuter or intercity services are scheduled
on a 30-minute frequency between Santa Clarita and Los Angeles Union Station and
on an hourly frequency between Santa Clarita and Lancaster.

m The LOSSAN Study reflects the proposed capital recommendations detailed in the
Los Angeles Metropolitan Transportation Authority’s (LA Metro) technical study.’

Inland Empire-Orange County Line

m Regional rail slots that can be used for commuter or intercity services are scheduled
on a 30-minute frequency between the Inland Empire and Laguna Niguel. (Refer to
page 46 for alternative operating options to Oceanside)

Orange County Line

m Regional rail slots that can be used for commuter services are scheduled to support
three trains per hour between Los Angeles Union Station and Laguna Niguel using
15-minute frequency intervals.

m Regional rail slots that can be used for commuter services can operate on an hourly
frequency between Laguna Niguel and Oceanside.

Riverside Line
m Service on this line was not explicitly modelled for this study.

San Bernardino Line

m Regional rail slots that can be used for commuter services were modelled to arrive at
Los Angeles Union Station at xx:22 and depart at xx:38 to align with the existing and
planned service as informed by Metrolink.

Ventura County Line

m Regional rail slots that can be used for commuter services are scheduled on an
hourly frequency between Los Angeles Union Station and Moorpark. An additional
regional rail slot can run every 2 hours bi-directionally between Los Angeles and East
Ventura with bi-hourly intercity slots. Together, regional, and intercity slots provide
30-minute frequencies between Los Angeles Union Station and Moorpark, and hourly
frequencies to Oxnard.

7 Metro. "Antelope Valley Line Study: Final Report,” October 22, 2019.
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Mid-term

91/Perris Valley Line

m Regional rail slots that can be used for commuter or intercity services are scheduled
operate on a 30-minute frequency between Los Angeles Union Station and the Inland
Empire.

COASTER

m Regional rail slots that can be used for commuter services are scheduled to support
two trains per hour between Oceanside and San Diego using a 20-minute frequency
interval. The third frequency is occupied by the intercity rail service.

SPRINTER

m Regional rail slots that can be used for commuter services are scheduled on a
15-minute frequency between the Oceanside and Escondido.®

Freight services

m Freight capacity on the Santa Barbara Subdivision is programmed by UP. The LOS-
SAN Study coordinated with the UP to ensure that capital projects were aligned.

m Freight capacity on the San Bernardino Subdivision is being addressed through a
concurrent planning study led by BNSF and Caltrans. This study builds on the con-
cepts developed in the LOSSAN Study.

m Freight capacity between CP Atwood and San Diego and investment recommen-
dations are documented in BNSF’'s San Diego Pathing Study. The freight capacity
study was developed using the concepts detailed in this LOSSAN Study.®

Connectivity at key nodes

Santa Barbara / Goleta: intercity passenger rail slots are scheduled around the top of
the hour (xx:00) at Santa Barbara and around a xx:15/xx:45 node at Goleta every two
hours. Both nodes can be used as connection points for other operators to design con-
nections around.

Camarillo: Intercity and regional rail slots for commuter service are centered around the
top and bottom of the hour (xx:00 and xx:30) and provide a 30-minute frequency frame-
work for other transit services.

Moorpark: Intercity and regional rail slots for commuter service are centered around
xx:15 and xx:45 and provide a 30-minute frequency framework for other transit services.

Simi Valley: Intercity and regional rail slots for commuter service are centered around
xx:00 and xx:30 and provide a 30-minute frequency framework for other transit services.

8 Subject to completion of capital projects outlined in NCTD’s “Analysis on increased SPRINTER service frequencies” report.
May 20, 2020

9 BNSF, NCTD. “San Diego Pathing Study: Final Report” September 22, 2020.
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Chatsworth: Intercity and regional rail slots for commuter service are centered around

xx:15 and xx:45 and provide a 30-minute frequency framework for other transit services.

Los Angeles Union Station: Intercity and regional rail slots for commuter service are
centered around the bottom of the hour (xx:30) for connections. Additional connectivity
around xx:00 is possible for services operating at 30-minute frequencies.®

Santa Ana - Laguna Niguel: Inland Empire Orange County (IEOC) line services inter-
line with intercity passenger rail and regional rail slots along the LOSSAN rail corridor at
minimum planned headways. Southbound IEOC line services and scheduled ahead of
intercity passenger rail and regional rail slots operating from Los Angeles Union Station,
whereas northbound slots follow these services. Passengers can continue their jour-
ney by alighting from the first train and waiting at the same platform 7.5 minutes for the
onward connecting service. The transfer can be made at any station along the LOSSAN
rail corridor between Santa Ana and Laguna Niguel.

Oceanside: Connections opportunities are constrained by single-track sections on
either side of the station between. (Refer to page 68 for alternative operating strategies).

® One connection per hour between intercity passenger rail and regional rail scheduled
services with a transfer time of 20 minutes.

® One connection per hour between regional rail scheduled services with a transfer
time of 10 minutes.

m Two connections per hour between SPRINTER services and Orange County bound
intercity passenger rail and regional rail services scheduled along the LOSSAN rail
corridor with a transfer time of six minutes.

® Two connections per hour between SPRINTER and COASTER services with transfer
times of 11 and 13 minutes.

10 Pacfic Surfliner connects at minute xx:30 on through tracks resulting Link US
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Mid-term

Operating requirements

The mid-term scenario recommends targeted capital and operational improvements to
lift the level of service quality on the corridor. Operations assume that hold-out rules and
delay-in-block timing delays are addressed to enable a tighter operating margin for rail
services.

Section running times

Section running times were calculated in the LOSSAN Agency’s Viriato server using the
rolling-stock listed in the table below. Section running times comprise technical calcu-
lated runtimes that are factored by 7%. A minimum pad of 10% runtime is used on the
UP Santa Barbara Subdivision north of Goleta. Please refer to the LOSSAN Agency
Viriato Server for a comprehensive listing of runtimes measured between control points
and station nodes.

Mid-term rolling-stock calculation assumptions

Service Locomotive Car

Pacific Surfliner Siemens Charger 6 bi-level Surfliner cars
Metrolink Ventura County EMD F125" 6 bi-level Rotem cars
Metrolink Antelope Valley EMD F125" 6 bi-level Rotem cars
Metrolink Orange County EMD F125" 6 bi-level Rotem cars
Metrolink 91/Perris Valley EMD F125" 6 bi-level Rotem cars
Metrolink Inland EMD F125™ 6 bi-level Rotem cars
Empire-Orange County

NCTD COASTER Siemens Charger 5 bombardier bi-level cars
Dwell times

Dwell times can be read from the stringline charts listed in this document.

Mid-term minimum dwell values [minutes]

Service Minimum dwell Exception
Pacific Surfliner 1.5 Santa Barbara: 3 mins

LA Union Station: 10 mins
Metrolink 1.0 LA Union Station: 3 mins
NCTD COASTER 1.0 NCTD reported that 0.5-minute

dwells were possible if required

Meet locations

Refer to stringline charts on pages 70-75

11 Metrolink operates its service using EMD F125 “Spirit” locomotives. Vehicle technical specifications were not available at the
time of writing and a Siemens Charger was used to generate plausible running times instead.
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Devon and Concepcion sidings: Passenger trains are timetabled to meet opposing
passenger trains symmetrically around the top of the hour (xx:00) at Devon siding (odd
hours) and at Concepcion siding (even hours). To ensure that these meets align with
LOSSAN Rail Corridor-wide operations, trains are timetabled with the following consider-
ations:

® Train movements have four-minute minimum separation times at CP North Devon and
CP South Devon.

®m Southbound trains have a 50-minute travel time (47 minutes of section running and
three minutes of dwell) between San Luis Obispo and Devon siding to arrive at CP
North Devon at minute xx:28. Northbound and southbound trains have a total travel
time of 56 minutes (54-minute section running time and 2-minute dwell) between
Devon and Concepcion siding. Four minutes of schedule time is applied at both sid-
ings to accommodate operations for train meets.

m Northbound and southbound trains have a section running time of 41 minutes
between Concepcion siding and Goleta to ensure that siding meets are centered
around the top of the hour (xx:00).

If trains operate using a four-hourly pattern schedule, constraints still apply at the siding
used for train meets: meets should occur around the top of the hour (xx:00).

Leesdale siding and Camarillo Station: Passenger trains are timetabled to meet
opposing passenger trains symmetrically around the top of the hour (xx:00) at either
Camarillo (Intercity slots) or on Leesdale siding (bi-directional regional rail slots). Lees-
dale siding enables at least hourly service between Moorpark and East Ventura. Intercity
service is planned with two-minute dwells, which precludes its ability to meet on Leesdale
siding. Regional rail slots available for Metrolink enable train meets on Leesdale siding.

Van Nuys - Chatsworth — Simi Valley — Moorpark Stations: Passenger trains are
scheduled with 13- and 14-minute section running times between stations to enable
station meets with opposing passenger trains symmetrically around minutes xx:00 and
xx:30, or xx:15 and xx:45.

CP Maple: Inland Empire-Orange County line service has operational buffer scheduled
at CP Maple to enable the converging services to synchronize with mainline operations.

Serra Siding and CP SONGS: Passenger trains are timetabled around the single-track
section at San Clemente. Potential siding extensions at Serra and CP SONGS, reduce
the single-track section running time to eight minutes (non-stop service) or 10 minutes
(one-stop service). Opposing trains have five-minute separation times on either side of
the single-track section to allow the switch to reset and to accommodate minor operating
variations. Trains can operate bi-directionally in 30-minute intervals.

CP Del Mar - CP Torrey and CP Scripps — CP Miramar: Train movements are pri-
marily restricted by the Del Mar and Miramar single-track sections south of Oceans-
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Mid-term

ide. The San Dieguito double-track project reduces the section of single track, enabling
20-minute frequencies and freight movements to operate south of Oceanside.

Turn times at terminal stations

Based on the service patterns developed for this study, estimated turn times were cal-
culated for each of the terminal stations based on assumes equipment cycles. These
times are rounded down to the nearest five minutes. For turn times under 15 minutes, a
precise value is given. It is important to note that these turnaround times are based on
assumed equipment cycles, which may change as a specific operating plan is devel-
oped for implementation.

San Luis Obispo:

® The mid-term service pattern and assumed equipment cycles estimate a 15-minute
turn time. This turn-time is dependent on the final operating pattern. It may change as
it is subject to UP’s agreement of proposed section running times.

Goleta:

® The mid-term service pattern and assumed equipment cycles estimate that terminat-
ing trains have an 85-minute turn time.

East Ventura:

® The mid-term service pattern and assumed equipment cycles estimate that terminat-
ing trains have a 95-minute turn time.

Moorpark:

® The mid-term service pattern and assumed equipment cycles estimate that terminat-
ing trains have a 40-minute turn time.

Los Angeles Union Station:

® The mid-term service pattern and assumed equipment cycles estimate that terminat-
ing intercity trains have an 85-minute turn time.

Laguna Niguel:
® The mid-term service pattern and assumed equipment cycles estimate:

— Orange County line trains turning for the reverse service have a 20-minute turn
time;

— Inland Empire-Orange County line trains turning for the reverse service have a
7-minute turn time, this becomes 35 if hourly frequencies are used;

— Alternatively, if Inland Empire-Orange County line trains turn for Orange County
Line trains, the turn time is 15 minutes.
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Oceanside:

® The mid-term service pattern and assumed equipment cycles estimate:

— Orange County trains turn in five minutes or in 60 minutes
(Refer to page 68 for a discussion on further measures);
— COASTER trains turn on the pocket track in 14 minutes or 30 minutes.

San Diego:

®m The mid-term service pattern and assumed equipment cycles estimate:

— COASTER trains turn in 20 minutes;
— Pacific Surfliner trains turn 60 minutes.

Infrastructure requirements

Anchor projects

Project Description and reasons for Subdivision &
Project Name requirement Mile Post
Link US Phase A One platform island will connect to two through- River, 0

tracks on a viaduct over the US-101 freeway. The
project also includes the upgrade of rail control
systems to enable short train headway times. This
project enables Metrolink and Pacific Surfliner trains
to operate through the station without turn vehicle
sets.

San Bernardino
Subdivision
prioritized upgrades

Analysis of investments necessary to support
passenger and freight services is being detailed
through BNSF’s San Bernardino Pathing Study.
The mid-term assumes Stage 5 improvements are
complete, which includes sidings for meets and

4 track sections between CP Soto and Fullerton,
provides further train paths for passenger rail.

San Bernardino,
157.510 158.7

LLos ANGELES — SAN DIEco — SAN Luis Osispo RaiL CoRRIDOR OPTIMIZATION STUDY

59



Mid-term

Recommended prioritized projects

Project Name

Project Description and reasons for

requirement

Subdivision &
Mile Post

San Luis Obispo
(Central Coast)
Layover

Expand / relocate layover facility. Facility to store
three trainsets with capacity for minor maintenance

and car wash.

Santa Barbara
248.7

Goleta Layover
Expansion

Expand existing layover facility by 900 feet to hold
1-2 additional trains. Overnight storage allows
service to begin/end in Goleta.

Santa Barbara
358.2

San Diego Layover
and Maintenance
Facility

New layover and maintenance facility in San Diego
County. Alleviate capacity problems at the San
Diego Santa Fe Depot and allow maintenance tasks
to be carried out in San Diego.

San Diego TBC

Install CTC and
upgrade non-
powered switches

Install CTC along 105 miles of track in Santa
Barbara and San Luis Obispo counties. 15 power
switches will be installed at 8 sidings. Enable train
meets to be scheduled at more locations, which
increases line capacity and enables a further

roundtrip.

Santa Barbara
355.7-251.5

Elimination of delay
in block locations
and track speed
upgrades'?

Elimination of delay in block locations between
Santa Barbara and Camarillo. Increase line speeds
to achieve travel times of 56 minutes between CP
South Santa Barbara and CP Camarillo. Project
ensures trains operate on a 2-hourly pattern, with
meets at Santa Barbara and Camarillo.

Santa Barbara,
248.7-413.1

Carpinteria Station
Double Track and
Second Platform

Construct siding and second platform configured

to allow two trains in the station simultaneously.
Provides a passing location for out of slot passenger
and freight trains and improves corridor resilience.
In the long-term, all stations on the LOSSAN Rail
Corridor should have two platforms and no hold-out

rule.

Santa Barbara,
337.8

Seacliff Siding

Upgrade and extend siding to improve passenger
and freight train meets. Increase timetable resilience
by shortening single track territory.

Santa Barbara,
385.30-387.00

12 Refer to The Task 1 report
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Project Description and reasons for Subdivision &

Project Name requirement Mile Post
Leesdale siding The extension of Leesdale siding between CO402  Santa Barbara,
extension and at MP 409.1 and CP 0406 at MO 405.6 enables 403-409
Oxnard Second passenger services to operate at 60-minute

Platform frequencies to Oxnard and eliminate a complicated

3 step meet. If funding becomes available, the
construction of a second platform face at Oxnard
in the midterm, (prioritized in the long term) will
further the capacity improvements and operational
efficiencies from the extension of the Leesdale
siding.

Alternatively, a travel time reduction plan between
Simi Valley and Oxnard could delay the need

for Leesdale siding. Northbound trains pass CP
Sequoia at minute xx:31 and CP 0406 at xx:58.
Southbound trains pass CP 0406 at minute xx:02
and CP Sequoia at xx:29. Section travel times
(section running time and dwell) need to be 27
minutes. This could be achievable by raising line
speeds to 79mph and by upgrading siding speeds
and turnouts at Camarillo and the proposed Simi
Valley station double track project to match the
mainline. A second platform face at Oxnard station
would be required.

Camarillo Station Construct a pedestrian undercrossing and other Montalvo
Pedestrian Grade station improvements in Ventura County. The 413.1
Separated Crossing  project will be constructed by the City of Camarillo.

Improve pedestrian access to the second platform

for regular usage.

Moorpark holdout Grade separate access to second platform and

rule elimination update signal system to enable simultaneous use
of platforms. Added operating time to account for
holdout rules can be removed, passenger trains can
operate at 30-minute frequencies through Moorpark
station.
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Project Name

Project Description and reasons for
requirement

Subdivision &
Mile Post

Mid-term

Simi Valley Double
Track and Platform

Completion of double track between CP Sequoia
and CP Arroyo, modifications to four at-grade
crossings, and a second platform at Simi Valley with
grade separated access.

Enables 30-minute passenger frequencies through
Simi Valley to at least Moorpark.

It is recommended that the double track is extended
a further 0.9 miles to CP Santa Susana to enable
potential 15-minute passenger frequencies to
operate on the single-track section between CP
Davis and CP Topanga.

Ventura,
432.8-440.8

Eliminate of
holdout rules

Eliminate holdout rules at, Glendale, Burbank,
Burbank-Hollywood Airport and Sorrento Valley.
Elimination of holdout rules allows simultaneous use
of all platforms. In single track sections, frequencies
can be improved by scheduling train meets at
stations.

Chatsworth Station
and Signal Project

Upgrade pedestrian crossing and system controls.
Eliminate the hold-out rule to enable simultaneous
use of platforms.

Ventura
444 37-446.72

Burbank Upgrade turnouts and add a crossover at Control Ventura, 462.38
Junction Speed Point Olive to allow diverging moves from both Valley, 11.1
Improvements main tracks to Brighton Siding. Supports 30-minute

service on the Antelope Valley line.
Burbank to Los Communication and signal application program Valley,
Angeles Signal changes; signal block respacing; addition of 4.8-11.38
Respacing intermediate signals. Supports 5-minute headways

on the Valley Subdivision and enables high through-

put of trains.
Orange-Olive Wye  Upgrade the junction with an additional turnout as Orange,
and CP Maple recommended in Metrolink’s SCORE program to 172.2
Improvements remove “single-track” operations on M1. Project will

reduce junction separation times as required by the

operating plan.
San Juan Creek Replace the existing 100-year-old railroad bridge Orange,
Bridge replacement  over San Juan Creek in San Juan Capistrano. 197.87

Existing bridge foundation does not meet design
and load standards. The new bridge will be built on
the western side of the existing bridge to minimize
interruption to passenger and freight train services
and will conform to load and storm standards.
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Project Name

Project Description and reasons for
requirement

Subdivision &
Mile Post

Potential Serra
Siding Extension

Extend Serra siding to CP Capistrano and CP
Beach. Reduces the bottleneck at San Clemente
to 6.7 miles and travel times through the section
reduce to under 10 minutes enabling 2 trains per
hour and direction to operate.

Orange,
197.4-201.0

Potential SONGS
Siding Extension

Relocate CP SONGS to the County line at MP
207.7. The project provides 1.55 miles of new
siding track and replaces bridges. This project
(together with the Serra siding extension) reduces
the bottleneck at San Clemente to allow 30-minute
headways. The shortened bottleneck also has
freight benefits as detailed in the “San Diego
Pathing Study” by NCTD and BNSFE."3

San Diego,
207.7-209.25

Batiquitos Lagoon
Double Track

Extend double-track section from CP Ponto to CP
La Costa at MP 235.4. This project can be deferred
to projects associated with the long-term horizon

if Pacific Surfliner and NCTD COASTER services
can reduce dwells reliably to 0.5 minutes and 1.5
minutes, respectively. The project provides schedule
resilience if a train is running out of slot.

San Diego,
234.5-237.2

San Dieguito
Double Track

2.1 miles of second main track and San Dieguito
bridge replacement between CP Valley and CP

Del Mar. This project reduces the effective single-
track section along the Del Mar bluffs, enabling 3
trains per hour and direction to operate. The project
enables freight to operate with passenger traffic
during off peak hours.™

San Diego,
242.2-243.3

CP Miramar
signal upgrade

Four minutes of junction separation times at CP
Miramar are currently needed to allow opposing
trains to cross as speed. Rail control systems at
this location should be upgraded to support at least
2.5-minute separation times. This project provides
schedule resilience if a train is running out of slot.

San Diego,
252.9

San Diego
Convention Center
Station

New station at San Diego Convention Center.
TBD regular revenue service or special event only.
Enables COASTER service extension south of San
Diego Santa Fe Depot.

San Diego,
268.77-268.78

13 BNSF, NCTD. “San Diego Pathing Study: Final Report” September 22, 2020

14 Refer to Task 1 Report
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Mid-term

Mid-term opportunities, constraints, and alternative service options

The mid-term planning horizon is anchored around the first set of run-through tracks at
Los Angeles Union Station. The run-through tracks will bind operations north and south
of Los Angeles Union Station as trains will no longer need to turn at the station. The run-
through tracks will reduce journey times by 10-15 minutes for Pacific Surfliner services.

On LOSSAN North, Pacific Surfliner and Ventura County line services share the same
train path in alternating hours. Together, with shortened dwells at Los Angeles Union
Station, the operating pattern on LOSSAN South shifts by 30 minutes.

Dwell time performance

Dwell times in the mid-term planning horizon are shortened from 2.0 minutes to 1.5 min-
utes for Pacific Surfliner services. This assumption sets an operating goal for Amtrak to
work towards in preparation of launching the mid-term operating concept.

Pacific Surfliner dwell shortening is required to homogenize operating characteristics
between Metrolink services and Pacific Surfliner services, and to enable higher-fre-
quency and regular train operations on single sections of track.

This is particularly important on the single-track sections between Santa Barbara and
Chatsworth, and south of Oceanside, where trains are scheduled to meet at stations.
The successful implementation of dwell shortening may enable capital improvements
(e.g., Leesdale siding, Batiquitos Lagoon) projects to be deprioritized from mid-term to
the long-term planning horizon.

Link US Phase A through tracks

The through-tracks at Los Angeles Union Station should be used for through-service to
maximize capacity utilization. Metrolink services on LOSSAN North (Ventura County and
Antelope Valley lines) can be connected to LOSSAN South services (Orange County and
91/Perris Valley Line services). Similarly, only Pacific Surfliner services that run through
Los Angeles Union station should occupy the through tracks. Terminating services should
be designed to use the existing alignment and terminal platforms.

Oceanside turns

If a regular, hourly Metrolink service to Oceanside is established in the mid-term, trains
may need to stage on the siding between Wisconsin Avenue and Oceanside Boulevard
to enable COASTER and Pacific Surfliner trains to operate. There are two alternative
solutions if this not feasible.
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Turns at Oceanside

Wisconsin Ave

Main 1 COASTER Platform

Oceanside Blvd

e —
—
Main 2
Wisconsin Ave Oceanside Blvd
Terminating Orange County line train
Main 1 COASTER Platform operates to siding south of Wisconsin Ave.
———————————— /—7— — P
L,
Main 2
Wisconsin Ave Oceanside Blvd
NCTD services operate from and to the
: COASTER Platform COASTER platform.
Maln 1 - 1
_— R ———— =
—— > T
Main 2
Wisconsin Ave Oceanside Bivd
Orange County line service returns to the
Main 1 COASTER Platform _ station to and prepares for its next departure.
—_— =
Main 2
COASTER train Orange County line train

Metrolink trains could turn on either Main 1 or Main 2, if the section of track between

CP SONGS and Oceanside is upgrade to FRA Track Class 6 to allow 110 mph run-
ning.”™ FRA Track Class 6 could yield approximately two minutes of section running
time savings between CP SONGS and Oceanside in each direction. Travel time sav-
ings would enable 10-minute turns, which would save an equipment set.

Alternatively, the LOSSAN Rail Corridor’s operating pattern can be shifted by 15 min-

utes, however this will impact the prioritization of projects on LOSSAN North and will
require:

Two platform station at Grover Beach with no holdout rule

Two platform station at Ventura with no holdout rule

Leesdale Siding extension at Camarillo, rather than from Oxnard

In addition, freight concepts detailed in BNSF’'s San Diego Pathing Study would
need to be re-adjusted to fit with the pattern.

Refer to the appendix for alternative stringline charts.

15 49 CFR 213.9 — Maximum allowable operating speeds for freight and passenger
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Long-term

LONG-TERM RECOMMENDATIONS

The long-term planning horizon answers 2018 California State Rail Plan’s 2027 planning
horizon goals. Pacific Surfliner trains can operate at least 16-roundtrips between Los
Angeles and San Diego, and two-hourly service north of Los Angeles Union Station.'®
Metrolink services operate can operate at 30-minute frequencies and some lines have
the potential to operate at 15-minute frequencies. NCTD COASTER services operate
three trains per hour using a 15-minute pattern with the Pacific Surfliner.

The long-term planning horizon outlines the maximum service that could be delivered
once capital projects identified in regional plans are complete. Service and operating
plans are centered around the assumption that there are four platform edges serving the
run-through tracks at Los Angeles Union Station, and on the completion of the following
regional plans: Metrolink SCORE Program, early California High-Speed Rail investments
on the BNSF San Bernardino Subdivision, and SANDAG’s LOSSAN Rail Corridor Infra-
structure Development Plan.

The capital infrastructure described for the Long-Term Recommendations are not
funded yet and implementation time frames may thus extend years beyond a horizon
year of 2027. This suggests that service may get phased in over an extended period of
time as capital investments get completed and as demand builds.

The stringline diagrams and sample schedules presented later in this section represent
one version of a potential ultimate schedule in the long term. Phase in of service lev-
els would need to be subject to detailed analysis and discussions between operators at
each schedule cycle.

Service outcomes

Pacific Surfliner:
m Intercity passenger rail slots that can be used by the Pacific Surfliner are scheduled to
operate on an hourly frequency between San Diego and Los Angeles Union Station.

m |ntercity passenger rail slots extend north of Los Angeles Union Station to Goleta or
San Luis Obispo on a 2-hourly frequency. The LOSSAN Agency, Amtrak and UP can
select the slots to activate to fill the train counts available for operation.'”

Amtrak Long Distance Services

B Amtrak’s Coast Starlight service operates one roundtrip per day between Los Angeles
Union Station and Seattle. The LOSSAN Study recommends that this service utilizes
an intercity passenger rail slot that aligns with the pattern for Pacific Surfliner services.

16 Actual train frequencies are subject to agreement with the UP.

17 Total number of trains operating north of San Luis Obispo will be determined by shared-use agreements between UPRR and
LOSSAN.
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m Amtrak’s Southwest Chief service operates one roundtrip per day between Los Ange-
les Union Station and Chicago. This service is not explicitly planned in the LOSSAN
Study. It can operate in a slot that aligns with the pattern for Pacific Surfliner services
south of Los Angeles Union Station or utilize another slot that is agreed separately with
the host railroads.

Antelope Valley Line

m Regional rail slots that can be used for commuter or intercity services are scheduled
on a 15-minute frequency between Santa Clarita and Los Angeles, on a 30-minute
frequency between Santa Clarita and Vista Canyon, and on an hourly frequency
between Vista Canyon and Lancaster.

Inland Empire-Orange County Line

m Regional rail slots that can be used for commuter or intercity services are scheduled
on a 30-minute frequency between the Inland Empire and Laguna Niguel.

Orange County Line

m Regional rail slots that can be used for commuter or intercity services are scheduled
on 15-minute frequency between Los Angeles Union Station and Irvine. Three trains
per hour and direction can operate between Irvine and Laguna Niguel, one train can
operate between Laguna Niguel and Oceanside at hourly frequencies.

Riverside Line
m Service on this line was not explicitly modelled for this LOSSAN Study.

San Bernardino Line

m Regional rail slots that can be used for commuter services were modelled to arrive at
Los Angeles Union Station at xx:22 and depart at xx:38 to align with the existing and
planned service as informed by Metrolink.

Ventura County Line

m Regional rail slots that can be used for commuter services are scheduled on a
15-minute frequency between Los Angeles Union Station and Chatsworth. If LOSSAN
Rail Corridor improvements are made between Chatsworth and Simi-Valley, 15-minute
frequencies can extend to Moorpark. Together, regional, and intercity slots provide
30-minute frequencies to Oxnard Station.

91/Perris Valley Line

m Regional rail slots that can be used for commuter or intercity services are scheduled
operate on a 30-minute frequency between Los Angeles Union Station and the
Inland Empire.

COASTER

m Regional rail slots that can be used for commuter or intercity services are scheduled
to support three trains per hour and direction on a 15-minute frequency with Pacific
Surfliner trains.
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Long-term

SPRINTER

m Regional rail slots that can be used for commuter services are scheduled on a
15-minute frequency between the Oceanside and Escondido.®

Freight services

® Freight capacity on the Santa Barbara Subdivision is programmed by UP. The LOS-
SAN Study coordinated with the UP to ensure that capital projects were aligned.

m Freight capacity on the San Bernardino Subdivision is being addressed through a
concurrent planning study led by BNSF and Caltrans. This study builds on the con-
cepts developed in this LOSSAN Study.

m Freight capacity between CP Atwood and San Diego and investment recommen-
dations are documented in BNSF’s San Diego Pathing Study. The freight capacity
study was developed using the concepts detailed in this LOSSAN Study.™

Connectivity at key nodes

Santa Barbara / Goleta: intercity passenger rail slots are scheduled around the top of
the hour (xx:00) at Santa Barbara every two hours, trains operate on a xx:15/xx:45 node
at Goleta. Both nodes can be used as connection points for other operators to design
connections around.

Camarillo: Intercity and regional rail slots for commuter service are centered around the
top and bottom of the hour (xx:00 and xx:30) and provide a 30-minute frequency frame-
work for other transit services.

Moorpark, Simi Valley and Chatsworth: Intercity and regional rail slots for commuter
service are centered around xx:00, xx:15, xx:30 and xx:45 and provide a 15-minute
frequency framework for other transit services.

Los Angeles: Intercity and regional rail slots for commuter service are centered around
xx:30 for connections. (Refer to the appendix for alternative concepts).

Santa Ana - Laguna Niguel: Inland Empire Orange County (IEOC) line services inter-
line with intercity passenger rail and regional rail slots along the LOSSAN rail corridor at
minimum planned headways. Southbound IEOC line services and scheduled ahead of
intercity passenger rail and regional rail slots operating from Los Angeles Union Station,
whereas northbound slots follow these services. Passengers can continue their journey
by alighting from the first train, and by waiting at the same platform 7.5 minutes for the
onward connecting service. The transfer can be made at any station along the LOSSAN
rail corridor between Santa Ana and Laguna Niguel.

Oceanside: Intercity and regional rail slots for commuter service are scheduled around
minutes xx:00, xx:15, xx:30 and xx:45. (Ref. to p. 87 for alternative operating strategies).

18 Subject to completion of capital projects outlined in NCTD’s “Analysis on increased SPRINTER service frequencies” report.
May 20, 2020

19 BNSF, NCTD. “San Diego Pathing Study: Final Report” September 22, 2020.
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m One connection per hour between Pacific Surfliner and COASTER services with a
transfer time of nine minutes. An alternative possibility is a connection between the
IEOC line and Coaster services.

®m One connection per hour between Orange County line and COASTER services with
a transfer time of 10 minutes.

® Two connections per hour between SPRINTER services and Orange County bound
Pacific Surfliner or Metrolink services with a transfer time of six minutes.

m Three connections per hour between SPRINTER and COASTER services with a
transfer time of 10 minutes.

m One connection per hour between SPRINTER and southbound Pacific Surfliner ser-
vices with a transfer time of 10 minutes.

Operating requirements

The long-term scenario builds on the targeted capital and operational improvements
in the mid-term horizon and utilizes the identified capital projects to maximize service
(Refer to page 85).

Section running times

Section running times were calculated in the LOSSAN Agency'’s Viriato server using the
rolling-stock listed in the table below. Section running times comprise technical calcu-
lated runtimes that are factored by 7%. A minimum pad of 10% runtime is used on the
UP Santa Barbara Subdivision North of Goleta. Please refer to the LOSSAN Agency
Viriato Server for a comprehensive listing of runtimes measured between control points
and station nodes.

Long-term rolling-stock calculation assumptions

Service Locomotive Car

Pacific Surfliner Siemens Charger 6 bi-level Surfliner cars
Metrolink Ventura County EMD F125% 6 bi-level Rotem cars
Metrolink Antelope Valley EMD F125% 6 bi-level Rotem cars
Metrolink Orange County EMD F125% 6 bi-level Rotem cars
Metrolink 91/Perris Valley EMD F125% 6 bi-level Rotem cars
Metrolink Inland EMD F125% 6 bi-level Rotem cars
Empire-Orange County

NCTD COASTER Siemens Charger 5 bombardier bi-level cars
Dwell times

Dwell times can be read from the stringline charts listed in this document.

20 Metrolink operates its service using EMD F125 “Spirit” locomotives. Vehicle technical specifications were not available at the
time of writing and a Siemens Charger was used to generate plausible running times instead.
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Long-term

Long-term minimum dwell values [minutes]

Service Minimum dwell Exception

Pacific Surfliner 1.5 Santa Barbara: 3 mins
LA Union Station: 5 mins

Metrolink 1.0 LA Union Station: 3 mins

NCTD COASTER 1.0 NCTD reported 0.5-minute dwells
were possible if the schedule
required it

Meet locations
Refer to stringline charts on pages 88-93

Devon and Concepcion sidings: Passenger trains are timetabled to meet opposing
passenger trains symmetrically around the top of the hour (xx:00) at Devon siding (odd
hours) and at Concepcion siding (even hours). To ensure that these meets align with
LOSSAN Rail Corridor-wide operations, trains are timetabled with the following consider-
ations:

® Train movements have four-minute minimum separation times at CP North Devon and
CP South Devon.

m Southbound trains have a 50-minute travel time (47 minutes of section running and
three minutes of dwell) between San Luis Obispo and Devon siding to arrive at CP
North Devon at minute xx:28. North- and southbound trains have a total travel time of
56 minutes (54-minute section running time and 2 two-minute dwell) between Devon
and Concepcion siding. four minutes of schedule time is applied at both sidings to
accommodate operations for train meets.

® North- and southbound trains have a section running time of 41 minutes between
Concepcion siding and Goleta to ensure that siding meets are centered around the
top of the hour (xx:00), and trains service a potential connection at Goleta station at
minutes xx:15/xx:45.

If trains operate using a four-hourly pattern schedule, constraints still apply at the siding
used for train meets: meets should occur around the top of the hour (xx:00).

Chatsworth - Simi Valley — Moorpark Stations: Passenger trains are scheduled with
13- and 14-minute section running times between stations to station meets with oppos-
ing passenger trains symmetrically around either minutes xx:00, xx:15 xx:30 or xx:45.
Trains can operate at 15-minute intervals if a passing track is built between CP Davis
and CP Topanga.

CP Mapile: Inland Empire-Orange County Line service have an operational buffer sched-
uled at CP Maple to enable the converging services to sync with mainline operations.

74

PART 3 | OPTIMIZED SERVICE AND OPERATING PLANS



Serra Siding and CP SONGS: Passenger trains are timetabled around the single-track
section at San Clemente. Potential siding extensions at Serra and CP SONGS reduce
the single-track section running times to eight-minutes (non-stop service) or 10 minutes
(one-stop service). Opposing trains have 5-minute separation times on either side of the
single-track section to allow the switch to reset and or to accommodate minor operating
variations. Trains can operate bi-directionally in 30-minunte intervals.

CP Del Mar and CP Torrey: Train movements are restricted by the Del Mar single-track
south of Oceanside. The San Dieguito and Sorrento to Miramar Phase 2 projects reduce
the length of single-track and enable 15-minute frequencies and freight movements to
operate.

Turn times at terminal stations

Based on the service patterns developed for this study, estimated turn times were cal-
culated for each of the terminal stations based on assumes equipment cycles. These
times are rounded down to the nearest five minutes. For turn times under 15 minutes, a
precise value is given. It is important to note that these turnaround times are based on
assumed equipment cycles, which may change as a specific operating plan is devel-
oped for implementation.

San Luis Obispo:

® The long-term service pattern and assumed equipment cycles estimate a 20-minute
turn time. This turn-time is dependent on the final operating pattern. It may change as
it is subject to UP’s agreement of proposed section running times.

Goleta:

® The long-term service pattern and assumed equipment cycles estimate that trains
have an 80-minute turn time.

East Ventura:

® The long-term service pattern and assumed equipment cycles estimate that trains
have a 20-minute turn time.

Moorpark:
® The long-term service pattern and assumed equipment cycles estimate that trains
have a five-minute turn time or 30 minutes.

Los Angeles:

® The long-term service pattern and assumed equipment cycles estimate that intercity
trains have a 60-minute turn time.
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Long-term

Irvine

® The long-term service pattern and assumed equipment cycles estimate that terminat-
ing regional trains have a 12-minute turn time.

Laguna Niguel:
® The long-term service pattern and assumed equipment cycles estimate:

— Orange County Line trains turning for the reverse service have a 23-minute turn
time;

— Inland Empire-Orange County Line trains turning for the reverse service direction
have a 6-minute turn time, this becomes 35 if hourly frequencies are used;

— Alternatively, if Inland Empire-Orange County line trains turn for Orange County
Line trains, the turn time is 15 minutes.

Oceanside:
m The long-term service pattern and assumed equipment cycles estimate:

— Orange County trains turn in 20 minutes;
— COASTER trains turn on the pocket track in 14 minutes or 30 minutes.

San Diego:
® The long-term service pattern and assumed equipment cycles estimate:

— COASTER trains turn in 20 minutes;
— Pacific Surfliner trains turn 60 minutes.
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Infrastructure requirements

Anchor projects

Project Description and reasons for Subdivision &
Project Name requirement Mile Post
Link Union Station ~ Completion of 4 run-through tracks at Los Angeles  River, O

(Link US) Phase B

Union Station.

4-track San A detailed analysis of investments necessary San Bernardino,

Bernardino to support passenger and freight services is 162.5-165.3,

Subdivision being detailed through BNSF’s “San Bernardino 45.7-36.0
Pathing Study.” Construction of a 4™ main-
track and remodeling of stations and junctions to
separate freight and passenger flows for increased
frequencies.

Long term projects
Project Description and reasons for Subdivision &

Project Name requirement Mile Post

Ventura Station Add a second platform to Ventura station to enable  Santa Barbara,

double track and 30-minute passenger frequencies. 394.1-404.0

siding extension

Leesdale Siding Double track the corridor between Oxnard Santa Barbara,

extension to and Camarillo to enable 30-minute passenger 412.5-405.6

Camarillo frequencies to Ventura.

Ortega Siding Upgrade the siding to increase timetable resilience  Santa Barbara,
by shortening single track territory with a meet 372.0-374.0
location between Carpinteria and Santa Barbara
Stations.

Siding between Build siding to enable dynamic train meets for 15- Ventura,

tunnels 27 and 28  minute frequencies through the Chatsworth tunnels. 443.24 — 443.8

CP Raymer to CP Add 6.4 miles of second mainline track between CP  Ventura,

Bernson Double Raymer and CP Bernson to complete a continuous ~ 446.7-453.1

Track double track corridor. Enables 15-minute passenger
frequencies to Chatworth.

Third Track between 13-miles of a third main within the existing double Orange,

Tustin area and track guideway. The span of the project will be bet-  177.9-190.3

Laguna Niguel Area ween Red Hill Avenue in the City of Tustin to La Paz
Road in the City of Mission Viejo. Modifications to
existing grade crossings and turnouts will be required.

Irvine Station and Four main tracks from CP Tinkham to CP Bake, two  Orange,

Fourth Main Track  center platforms at Irvine Station with pedestrian 184.0-186.9

underpass, 4th main track enables cross platform
transfers between different services.
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Long-term

Project Description and reasons for Subdivision &
Project Name requirement Mile Post
San Onofre to Construction of a 1.6-mile segment of second main ~ San Diego,
Pulgas Double track (MP 216.5 to MP 218.1) and bridges at MP 212.3-218.1
Track Phase 1, 217.3 and MP 218.0. Supports higher line speeds.
Stage 2
Eastbrook to Shell  Complete the second main track between CP San Diego,
Double Track (San  Eastbrook and CP Shell, and replacement the 225.3-225.9
Luis Rey River San Luis Rey River Bridge to remove the single-
Bridge) track section at Oceanside. Enables improved
connections.
Carlsbad Village Construction of second main track between CP San Diego,
Double Track Longboard to CP Carl in Carlsbad. Includes new 228.5-229.5
bridge over Buena Vista Lagoon. Enables 15-minute
frequencies south of Oceanside.
La Costa to Swami  Double tracking of Encinitas station removal of San Diego,
Double Track single-track section. Enables 15-minute frequencies 235.1-238.0
south of Oceanside.
Sorrento to Miramar  Construction of second main track and curve San Diego,
Phase 2 realignment from temporary CP Scripps to CP 241.0-253.0
Miramar. Enables 15-minute frequencies south of
Oceanside.

Long-term opportunities, constraints, and alternative service
options

The long-term concept sees completion of projects that enable rail service to operate at
30- and 15-minute frequencies. In operator stakeholder workshops, Metrolink requested
that an alternative concept, which shifted operations by 30 minutes, should also be
explored.

On the LOSSAN South Corridor two corridor constraints at San Clemente and Del Mar
remain, limiting service frequency increases.
Long-term concept - shifted

The long-term operating concept can be systematically shifted by 15 minutes. This shift
sets different turn requirements at Oceanside for Metrolink services and sets up an alter-
native connection hub between services at Los Angeles. The concept may also reduce
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the need for the full build of the Leesdale siding project. Capital investment can be
focused on building two-track station at Oxnard with grade separated access to the two
platform edges. (Refer to the appendix for further details).

Irvine station and fourth main track

Upgrades to Irvine station and the construction of the fourth main track are only neces-
sary if an additional Orange County line frequency that terminates at Irvine is desired.
The location of the four-track station does not enable intercity services to overtake
regional ones. Proposed Intercity and regional rail slots are too similar in operating per-
formance, in part due to the constraints at the San Clemente single track section, which
dictate the operating structure of services.

San Clemente

The single track at San Clemente limits rail frequencies to 30-minute headways and may
prevent both freight and passenger services from operating their desired long-term fre-
guencies. Potential solutions to the San Clemente bottleneck are presented in BNSF’s
San Diego Pathing Study.

Del Mar

The Del Mar Bluffs are under threat from erosion and continual stabilization projects are
underway to secure their future. Recently, SANDAG has started a study to review alter-
native tunnel alignments that by-pass this section of the LOSSAN Rail Corridor.

A LOSSAN South Corridor with both constraints removed, could unlock more ambitious
service goals that have been proposed in prior reports, namely high frequency services
and faster journey times between Los Angeles Union Station and San Diego.
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DEFINITIONS

Netgraph

A netgraph is a schematic representation of a rail network: it is like a service line map
but includes operational information for planners. A single line represents each ser-

vice (and the corresponding journey in the reverse direction) connecting the stations it
passes through on its trip, with the arrival and departure times for each station indicated.
The cyclical aspect of the timetable means that a whole day of train repeating train ser-
vice can be covered by one line on the diagram. The connection times between services
can be read at key stations.

Stringline chart

A stringline chart is a time-distance diagram that depicts train operations. Stringline
charts are a key tool in determining how trains interact on a corridor. Stringline charts
are also used to identify infrastructure constraints and rolling stock requirements.

Section Running Times

A section running time (SRT) is the time taken for a train service type to traverse a net-
work link between to network nodes (Control Points or Stations). It represents the opti-
mal operating time on the link.

SRTs are calculated using Viriato’s running time calculator. SRTs account for direction
of travel, authorized track running speeds and the operating performance of the roll-
ing-stock. SRTs also account for operating factors such as permissive moves, slow
speed junctions and crossovers. The SRT includes a percentage uplift to account for
minor operating deviations that occur in day-to-day-operations.

Headways

The planning headway is the minimum planned time interval between two successive
train schedules at a specific timing point on the same line in the same direction, such
that the second train can meet its SRT.

Separation times

Train separation time is the minimum permissible time interval between two trains that
are performing conflicting moves at a timing point, such that the second train can meet
its SRT. The separation time accounts for (1) the time taken between the front of the
first train passing the timing point and its rear clearing the relevant track circuit or axle
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counter. (2) The time taken for the route and the signals to clear for the second train

(3) the time taken between the second train sighting the relevant signal, such that it can
meet its SRT, and its front passing the timing point

Anchor project

An anchor project refers to a capital improvement that underpins a timetable concept

structure, and which must be completed before the timetable can be operationalized.

Service pattern

Train services are described by service patterns — 15-, 30-, 60- or 120-minute frequen-
cies. When planning a production timetable, operators, can select which train slots from
the pattern to operate in any given hour. In an off-peak hour, one train slot in the pattern
may be used every hour, or every two hours; in a peak-hour all train slots in the peak
direction may be activated. The final production schedule and selection of train slots will
depend on operator requirements, contractual train counts in shared-use agreements,
and equipment availability and characteristics of particular crew and equipment cycles.
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TABULAR TIMETABLES

Tabular timetables are shown for an illustrative four-hour period. They represent available train
slots for all service patterns for each planning horizon. The associated stringline diagrams
that follow show the feasibility and requirements of each alternative operating strategy.

Near-term
Southbound

Train type

AM (PS)

NCTD  NCTD

SCRRA SCRRA SCRRA
(A)  (91L) (IEOC)

(COAST
ER)

(COAST SC

ER)

SCRRA SCRRA
©1L)  (IEOC)

AM (PS)

SCRRA SCRRA SCRRA

(AV)

(@1L)

(IEOC)

NCTD
(COAST
ER)

NCTD

SAN LUIS OBISPO

GROVER BEACH

GUADALUPE

LOMPOC/SURF

GOLETA

SANTA BARBARA

CARPINTERIA

VENTURA

OXNARD

CAMARILLO

MOORPARK

SIMI VALLEY

CHATSWORTH

VAN NUYS

HOLLYWOOD BURBANK AIRPORT
GLENDALE

L.A. UNION STATION o

4:01
4:24
4:41
5:22
6:45
7:00
717
7:43
8:02
8:15
8:30
8:45
9:01
9:14
9:23
9:34
9:45

10:10
10:21

11:10
11:21

L.A. UNION STATION

NORWALK

BUENA PARK

FULLERTON

ANAHEIM ARTIC

ORANGE

SANTA ANA

TUSTIN

IRVINE

LAGUNA NIGUEL

SAN JUAN CAPISTRANO

SAN CLEMENTE NORTH BEACH
SAN CLEMENTE PIER
OCEANSIDE o

10:21
10:45
10:52

11:01

11:14
11:19
11:25
11:33
0 11:49

10:51

11:15

11:22

11:31

11:44
11:49
11:55

12:03
012:19

11:42
11:51

|
12:00

|
12:12

11:21
11:45
11:52
12:01

12:14
12:19
12:25
12:33
012:49

OCEANSIDE

CARLSBAD

POINSETTIA

ENCINITAS

SOLANA BEACH

SORRENTO VALLEY

OLD TOWN

SAN DIEGO o

12:16
12:23
12:29
12:35
12:41
12:50
13:11
13:17

12:36
12:43
12:49
12:55
13:01
13:10
13:31
13:37

13:16
13:23
13:29

13:35
13:41
13:50

14:11
14:17

13:36
13:43
13:49
13:55
14:01
14:10
14:31
14:37

Northbound

Train type.

A
(PS)

NCT
D

(COA RA SCR

STE
R)

SCR

(EO
C)

NCT
D SCR
(COA RA SCR SCR
STE (EO RA RA
RO & @1

RA
©1L)

v AM
(PS)

(oc

NCT
D SCR
(COA RA
STE (IEO
R ©)

SCR SCR RA
RA

©1L)

C)

SCR

SCR SCR

(EO RA RA

(AV) (91L)

AV
(PS)

NCT

D SCR

(CoA RA
STE
R ©)

SCR

(EO RA

91L)

NCT

(COA
STE

SCR

RA SCR SCR

(EO RA

C) (AV) (@1L)

RA

SAN DIEGO

OLD TOWN
SORRENTO VALLEY
SOLANA BEACH
ENCINITAS
POINSETTIA
CARLSBAD
OCEANSIDE

7.01
7:10

7:20
727
7:49
7:59
8:05
8:11
8:17
8:22

7:40
747
8:09
8:19
8:25
8:31
8:37
8:42

801
8:10

8:20
827
8:49
8:59
9:05
9:11
917
9:22

9:01
9:10

9:20
927
9:49
9:59

10:05

10:11

10:17

10:22

9:40

947
10:09
10:19
10:25
10:31
10:37
10:42

10:5:

OCEANSIDE

SAN CLEMENTE PIER
SAN CLEMENTE NORTH BEACH
SAN JUAN CAPISTRANO
LAGUNA NIGUEL

IRVINE

TUSTIN

SANTA ANA

ORANGE

ANAHEIM ARTIC
FULLERTON

BUENA PARK
NORWALK

CP Soto

L.A. UNION STATION

8:48
8:58
9:05
9:12
917

9:18
9:28
9:35
9:42
925 938 9:47

0:18
0:28
0:35
0:42
0:47

10:19 10:33
10:25 10:38

10:29 10:43

9:29
9:36
9:43 9:50

10:10 10:19 10:28

9:59
10:06
10:13

10:40

10:29

10:36 10:43 105!

10:43 10:50
|

11:10 11:19 128

10:59
11:06
11:43

11:40

10:42

10:4

11:20

10:48
10:58
11:05
11:42
11:47

11:29
11:36
11:43

12:10

1:18
128
136
1:42
147

1055

11:3

L.A. UNION STATION
GLENDALE
HOLLYWOOD BURBANK AIRPORT
VAN NUYS
CHATSWORTH
SIMIVALLEY
MOORPARK
CAMARILLO
OXNARD

VENTURA
CARPINTERIA
SANTA BARBARA
GOLETA

10:37
10:49

11:37
11:49

GOLETA
LOMPOC/SURF
GUADALUPE
GROVER BEACH
SAN LUIS OBISPO
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lllustrative

NCTD  NCTD NCTD  NCTD
RRA SCRRA SCRRA SCRRA SCRRA SCRRA (COAST (COAST SCRRA  SCRRA SCRRA SCRRA SCRRA (COAST (COAST RA SCRRA SCRRA
i) (EOC) AM(PS) (OC (AV) Q1) (IEOC) ER) ER) (91L) (IEOC) AM(PS) (OC (AV) (91L) (IEOC)  ER) ER) C)  (91L) (IEOC) AM(PS)
801
8:24
8:41
9:22
8:45 10:45
9:00 11:00
9:17 1:17
9:43 11:43
10:02 12:02
10:15 12:15
10:30 12:30
10:45 12:45
11:01 13:01
1:14 13:14
11:23 13:23
11:34 12:10 13:10 13:34
11:45 12:21 13:21 13:45
11:51 12:08 12:21 12:51 13:21 331 1344 13:51 14:08
2:15 | 12:45 13:15 13:45 13:53  14:08 14:15 |
2:22 | 12:52 13:22 13:52 401 416 14:22 |
2:31 12:42 13:01 13:31 14:01 424 1431 14:42
12:51 14:51
12:44 | 13:14 13:44 14:14 14:44 |
12:49  13:00 13:19 13:49 14:19 14:49  15:00
12:55 | 13:25 13:55 14:25 14:55 |
1303 1312 13:33 14:03 14:33 1503 15:12
013:19 | 013:49 13:50 ©014:04 014:19 0 14:49 015:19 |
13:26 13: 15:26
| 14:06 | |
| | | | |
14:03 14:42 15:03 15:42 16:03
14:05 14:16  14:36 15:05 15:16  15:36 16:05
| 14:23  14:43 | 1523 1543 |
| 1429 14:49 | 1529 15:49 |
| 14:35 1455 | 15:35  15:55 |
14:21 14:41 1501 15:21 1541 16:01 16:21
| 14:50  15:10 | 15:50  16:10 |
1511 15:31 15:51 16:11 1631 16:51
1517 15:37 15:57 1617 16:37 16:57
NCT NCT NCT NCT NCT NCT NCT NCT
D SCR D SCR D SCR D SCR D SCR D SCR D SCR D SCR
(COA RA SCR SCR SCR (COA RA SCR SCR SCR (COA RA SCR SCR SCR (COA RA SCR SCR (COA RA SCR SCR SCR (COA RA SCR SCR (COA RA SCR SCR SCR (COA RA SCR
| STE (EO RA RA RA STE (EO RA RA RA AM STE (EO RA RA RA STE (EO RA RA STE (EO RA RA RA STE (EO RA RA AM STE (EO RA RA RA STE (EO RA RA AM
) R C) (@1 R C) (A) (@11 (PS) R C) (911 ) (0C) R ©) (A (911) R ©C) (1) R C) (A (91L) (PS) R C) (91L) R} C) (91L) (0C) (PS)
1 10:20 10:40 11:01 11:20 11:40 220 12:40 13:01 13:20 13:40 1401
) 10:27 1047 11:40 11227 11:47 227 12:47 1340 13:27 13:47 14:10
049 11:09 | 1149 12:09 249 13:09 | 1349 14:09 |
) 10:59 1119 11:40 11:59 1219 259 13:19 1340 13:59 14:19 14:40
1.05 1125 | 1205 12:25 305 13:25 | 1405 14:25 |
1:11 1131 121 1231 311 13:31 |1 14:31 |
117 11:37 | 1247 12:37 347 13:37 |47 14:37 |
5 11:22 1142 1155 12:22 12:42 322 13:42 13:55 14:22 14:42 1455
4 11:57 13:2 13557 14:2 1457
| | | |
11:54 | | | |
' 13:34 14:34 1534
1148 2:18 12 12:48 318 1326 | 13:48 418 1426 | 448 15:18 1526 |
) 1158 228 1258 328 13:36 13:49 1358 428 14:36 14:49 458 15:28 15:36 15:49
1205 235 1305 335 1342 1405 435 1442 505 15:35 154
) 12:12 242 13:12 342 13:49 14:00 14:12 442 14:49 15:00 512 1542 1549 16:00
12:47 247 12 | 1347 347 1355 | 1447 447 1455 | 517 15:47 1555 |
) 13
) 12559 13.07 13:19 1329 13:37 13:52 1359 1407 14:19 1429 14:37 1452 14559 1507 15:19 1529 15:37 1552
1236 12:43 | 1306 1343 | 1336 1343 | 1406 1443 | 1436 1443 1459 1506 1543 | 1536 1543 1559
1243 12:50 13.05 13:13 1320 | 1343 13:50 14:05 14:13 1420 | 1443 14:50 15:13 1520 | 15:43 15:50 16:05
| | | | | | | | | | | | | |
! 13:40 13:19 1328 13:40 1349 1351 14:10 14:19 14228 14:40 14:49 14551 15:40 1549 1551 16:10 1619 1628 640 1649 1651
] 1337 1437 15:13 1537 17:13
] 1349 14:49 15:26 15:49 17:26
) 15:39 1739
] 1548 17:48
| 16:01 1801
' 16:14 18:14
) 16:30 1830
3 16:43 18:43
) 17:00 19:00
' 17:14 19:14
' 17:44 19:44
] 18:03 2003
3 18:14 20:14
5 20:16
) 2139
4 2:17
3 2:33
3 254
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Mid-term
Southbound

Train type

AM (PS)

SCF

RRA

SCRRA

©11)

SCRRA
(E0C)

RCTD
(COASTER  SCRRA
)

(©11)

NCT
RRA  SCRRA  SCRRA (COASTER
(E0C) )

AM (PS)

SCRRA

SCRRA
(*v) ©11)

NCTD
SCRRA  (COASTER
(E0C) )

SCRRA
)

SCRR
©11)

yp
SAN LUIS OBISPO
GROVER BEACH

GUADALUPE

LOMPOC/SURF

GOLETA

SANTA BARBARA

CARPINTERIA

VENTURA

OXNARD

CAMARILLO

MOORPARK

SIMI VALLEY

CHATSWORTH

NORTHRIDGE

VAN NUYS

HOLLYWOOD BURBANK AIRPORT
BURBANK

GLENDALE

LOS ANGELES UNION STATION

1020
1027
1037

10:50
10557
1107

6:08
629
64
7:28
844
9:00
9:15
9:36
9:50

10:02

1007

1031

10:44

10:50

10:58

11:05

11:10

11:17

11:27

1120
1127

11:37

LOS ANGELES UNION STATION
COMMERCE

NORWALK

BUENA PARK

FULLERTON

ANAHEIM ARTIC

ORANGE

SANTA ANA

TUSTIN

IRVINE

LAGUNA NIGUEL

SAN JUAN CAPISTRANO

SAN CLEMENTE NORTH BEACH
SAN CLEMENTE PIER
OCEANSIDE

10:42

11:12
11:20

11:30

11:41

11555

o 1227

11:00

11:20
1127
1135

11:43
11:49
11555
12:03

01219

1130

11:50
11:57
1205

11:42

12:12
1220

1230

12:41

12:55

13:27

11:4 12:00

12:10 1220
2:1 1227
12:24 1235

12:43
12:49
12:55
1303 3:11
01319 1

OCEANSIDE
CARLSBAD
POINSETTIA
ENCINITAS
SOLANA BEACH
SORRENTO VALLEY
OLD T

SAN DIEGO

12:32

12:50

13:20
o 1327

12:47
12:54
13:00
13:06
13:11
13:20
13:40
13:48

13:07
1314
1320
1326
1331
13:40
14:00
14:08

1332

13:50

1420
1427

13:47
13:54
1400
1406
1411
1420
14:40
14148

Northbound

Train type

NCTD
(COASTE SCRRA  SCRRA

R)

(IEOC)

91L)

(0C)

SCRRA S
(AV)

NCTD

(COASTE SCRRA

R

(IEOQ)

SCRRA
(91L)

SCRRA
(AV)

M (PS)

NCTD

(COASTE SCRRA  SCRRA
R)

(EOC) _(911) (00)

NCTD
SCRRA
(AV)

R)

(IEOC)

(COASTE SCRRA  SCRRA

O1L)

SANDIEGO

OLD TOWN
SORRENTO VALLEY
SOLANA BEACH
ENCINITAS
POINSETTIA
CARLSBAD

OCEANSIDE °

7:52
8:00
820
829
8:35
8:40
8:46
8:52

812
820
8:40
8:49
8:55
9:00
9:06
9:12

8:52

9:00

9:20
9:29
9:35

9:40
9:46

9:52

912
9:20
9:40
9:49
9:55

10:00

10:06

10:12

GCEANSIDE
SAN CLEMENTE PIER

SAN CLEMENTE NORTH BEACH
SAN JUAN CAPISTRANO
LAGUNA NIGUEL

IRVINE

TUSTIN

SANTA ANA

ORANGE

ANAHEIM ARTIC

FULLERTON

BUENA PARK

NORWALK

COMMERCE

LOS ANGELES UNION STATION

917
9:27
9:34
9:41
9:46

9:47
9:57
10:04
10:11
10:16

10:26
1032
10:39

10:57

10:0!

10:18

10:20
|
10:31
|

10:41
10:49

1117

10:17 1025

10:27 10
1034 10:4:

10:41 10:48

10:46 10;
10:56 11:0:
11:02 11:1
11:09 11:1

1127 1

10:47
10:57
11:04
11:11
11:16

11:26
11:32
11:39

11:57

TOS ANGELES UNION STATION
GLENDALE

BURBANK

HOLLYWOOD BURBANK AIRPORT
VAN NUYS

NORTHRIDGE

CHATSWORTH

SIMI VALLEY

MOORPARK

CAMARILLO

OXNARD

VENTURA

CARPINTERIA

SANTA BARBARA

T0:49
10:59
11:06

T
11:29
11:36

SANTA BARBARA
GOLETA
LOMPOC/SURF
GUADALUPE
GROVER BEACH
SAN LUIS OBISPO

13:14
1431
15:15
15:31
15:51
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lllustrative

NCTD g T T
. SCRRA (COASTER SCRRA A SCRRA  SCRRA (COASTER  SC SCRRA RRA SCRRA  SCRRA (COASTER SCRRA SCRRA  SCRRA (COASTER SCRRA  SCRRA  SCRRA SCRRA  SCRRA
(E0C) ) AM(PS) (A « 1)  (E00) ) Ll ) 0c 1)  (E0C) ) AMPS) AV O (E0C) ) oc ) 1) (E0C)  AM(PS)
808
829
844
928
10:44
11:00
11115
1136
11:50
1202
1217
1231
12:44
12:50
12:58
1305
1220 12:50 13:10 13:20 13:50
1227 12:57 137 13:27 13:57
1237 1307 1327 1337 14:07
0 12:42 12:49 13:00 3:05 1319 1330 13:42 3:49 14:00 0 1 1430 14:42
| 13:00 | 1330 | 4:00 | | 1430 | |
0 | 13:10 1320 13:25 13:4¢ 13:50 | 410 1420 i s 14:50 |
7 | 1 1327 13 3 13:57 | 1 1427 4 14:4; 14:57 |
5 1312 1 1335 13:40 13:5 1405 1412 426 1435 i 145 15:05 15:12
1320 1403 1420 1 5:03 1520
1313 | 133 1343 40 1413 | 143 14:43 i 15:6 15:13 |
13:19 13:30 13:43 13:49 358 1413 1419 14:30 i 16:49 i 1513 1509 1530
13:25 | 13:49 13:55 1404 1419 1425 | 4249 14:55 50 15:19 1525 |
1333 13:41 135 1403 1 1422 1433 14:41 4:56 15:03 511 152 1533 1541
01349 | 140 01419 142 > 1435 01649 | 15 01519 521 1 015149 |
1355 14:26 1455 526 15:55
| 14:3! | |
| | | |
1427 ‘ 1527 06 1627
w07 1432 147 1507 1532 15:47 1632
1414 | 1454 15:14 | 15:54 |
1420 | 15:00 15:20 | 16:00 |
1426 | 15:06 15:26 | 16:06 |
1431 14:50 15:11 1531 1550 16:11 16:50
14:40 | 15:20 15:40 | 16:20 |
1500 1520 15:40 1600 1620 16:40 17:20
1508 1597 15:48 1608 1627 16:48 1727
NCTD NCTD NCTD NCTD
RRA SCRRA (COASTE SCRRA SCRRA SCRRA SCRRA SCRRA (COASTE SCRRA SCRRA SCRRA  SCRRA (COASTE SCRRA SCRRA SCRRA SCRRA (COASTE SCRRA  SCRRA CRRA  SCRRA
)C. (AV) AM(PS) R) (IEOC) (911) C) (AV) R) (IEOC) (911) (AV) AM(PS) R) (IEOC) (911) (0C (AV) R) (IEOC) (911) 0C] (AV)  AM(PS)
932 9:52 1012 1032 1052 .12 1132
9:40  10:00 10:20 10:40  11:00 11:20 11:40
| 10:20 10:40 | 11:20 11:40 l
1011 1029 10:49 w11 1129 11:49 12:11
| 10:35 10:55 | 11:35 11:55 [
| 10:40 11:00 | 11:40 12:00 I
| 10:46 11:06 | 11:46 12:06 [
1027 1052 11:12 1127 1152 12:12 12:27
032 132 2:02 232
| | |
| 12:24 |
11:06 12:34 13:06
11:17 11:47 12:40 12:47 [
11:20 11:27 11:57 12:50 12:57 13:20
| 11:34 12:04 12:1 12:56 13:04 |
11:31 11:41 12:11 12:18 13:03 13:11 1331
| 11:46 12:16 1 | 13:08 13:16 [
11:41 12:28 12:41 13:13 13:41
11:49 11:56 12:26 1235 12:49 12:56 13:20 1326 13:49
| 12:02 12:32 12:4 | 13:02 13 13:32 |
| 12:09 12:39 12:49 | 13:09 13:34 13:39 |
| | | 12:58 | | | |
1217 12:27 12:57 13:09 13:17 13:27 ] 13:57 9 14:17
215 1230 249 19 49 419 14:30
1229 12:41 12:59 1329 13:59 1629 1461
1236 12:48 13:06 13:36 14:06 1436 14:48
12:54 14:54
13:02 15:02
13:09 15:09
13:18 15:18
13:30 15:30
13:45 15:45
14:00 16:00
14:11 16:11
16:24 16:24
14:46 16:46
15:00 17:00
15:03 17:03
15:14 17:14
16:31 18:31
17:15 19:15
17:31 19:31
17:51 19:51
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Long-term
Southbound

Train type

NCTD  NCTD
SCRRA SCRRA SCRRA SCRRA SCRRA (COAST (COAST
AM (PS) _ (AV) (oc) (91L) _ (AV) _ (IEOC) _ER) ER)

SCRRA SCRRA SCRRA SCRRA SCRRA SCRRA
(AV) (oc) (91L) _ (AV) _ (IEOC) _ (OC)

SAN LUIS OBISPO

GROVER BEACH

GUADALUPE

LOMPOC/SURF

GOLETA

SANTA BARBARA
CARPINTERIA

VENTURA

OXNARD

CAMARILLO

MOORPARK

SIMI VALLEY

CHATSWORTH

NORTHRIDGE

VAN NUYS

HOLLYWOOD BURBANK AIRPORT
BURBANK

GLENDALE

LOS ANGELES UNION STATION

10:15 10:30 10:45 11:00
10:22 10:37 10:52 11:07
[¢] 10:32 10:47 11:02 11:17

LOS ANGELES UNION STATION
COMMERCE

NORWALK

BUENA PARK

FULLERTON

ANAHEIM ARTIC

ORANGE

SANTA ANA

TUSTIN

IRVINE

LAGUNA NIGUEL

SAN JUAN CAPISTRANO

SAN CLEMENTE NORTH BEACH
SAN CLEMENTE PIER
OCEANSIDE

10:44 11:05 11:14 11:20

11:04
11:10
11:17

11:34
11:40
11:47

OCEANSIDE
CARLSBAD
POINSETTIA
ENCINITAS
SOLANA BEACH
SORRENTO VALLEY
OLD TOWN

SAN DIEGO

12:15 1221 12:36
| 1227 1242

| 12:32 1247

| 12:38  12:53

12:29 12:44  12:59

| 12:53 1308

12:56 1313 13:28

o 1302 1319 13:34

Northbound

Train type

NCTD _ NCTD
SCRRA (COAST (COAST SCRRA SCRRA SCRRA SCRRA
ER) ER) _(EOC) (AV) _ (91L) (oc)

SCRRA SCRRA SCRRA SCRRA SCRRA

AM (PS) (EOC) _(AV) (911 (0C) (A

SAN DIEGO

OLD TOWN
SORRENTO VALLEY
SOLANA BEACH
ENCINITAS
POINSETTIA
CARLSBAD
OCEANSIDE

7:56 8:25 8:40
8:32 8:47
8:52 9:07
9:01 9:16
9:07 9:22
9:12 9:27
9:18 9:33
9:23 9:38

OCEANSIDE

SAN CLEMENTE PIER

SAN CLEMENTE NORTH BEACH
SAN JUAN CAPISTRANO
LAGUNA NIGUEL

IRVINE

TUSTIN

SANTA ANA

ORANGE

ANAHEIM ARTIC

FULLERTON

BUENA PARK

NORWALK

LOS ANGELES UNION STATION

10:03
10:05 10:13
10:12 10:19
1 10:26
10:32

10:13
10:20
10:26
10:45

10:43

10:50

10:56
11:15

LOS ANGELES UNION STATION
GLENDALE

BURBANK

HOLLYWOOD BURBANK AIRPORT
VAN NUYS

NORTHRIDGE

CHATSWORTH

SIMI VALLEY

MOORPARK

CAMARILLO

OXNARD

VENTURA

CARPINTERIA

SANTA BARBARA

8 ) 8

10:34 10:41 10:56 111
10:45 10:52 11:07 11:22
10:52 10:59 11:14 11:29

SANTA BARBARA
GOLETA
LOMPOC/SURF
GUADALUPE
GROVER BEACH
SAN LUIS OBISPO

o 15:50
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lllustrative

NCTD NCTD  NCTD NCTD
(COAST SCRRA SCRRA SCRRA SCRRA SCRRA (COAST (COAST SCRRA SCRRA SCRRA SCRRA SCRRA SCRRA SCRRA (COAST
ER) AM(PS) (AV) (oc) (91) _ (AV) _ (EOC) _ER) ER) _ (OC) (AV) __ (0C) (91L) _ (AV) _ (IEOC) _ (OC) ER) _AM(PS)
6:10
6:30
6:45
7:31
8:44
8:59
9:15
9:37
9:50
10:01
10:15
10:30
10:42
10:48
10:56
11:03
11:08  11:15 11:30 11:45 12:00
11:14 11:22 11:37 11:52 12:07
11:25 1132 11:47 12:02 12:17
11:31 11:35 11:44 11:50 12:05 12:14 12:20 12:31
| | | | | |
| 11:54 12:04 12:09 12:24 12:34 12:39 |
| 12:01 12:10 12:16 12:31 12:40 12:46 |
12:00 12:08 12:17 12:23 12:38 12:47 12:53 13:00
12:07 12:15 12:45 13:00 13:07
| 12:20 12:27 12:50 12:57  13.05
12:16 12:25 12:33 12:55 13:03  13:10 13:16
| 12:32 12:39 13:02 13:00 1317 |
12:27 12:39 12:47 12:54 13:09 1317 013:23 13:27
| 012:48 012:56 13:04 013:18 013:26 |
12:40 13:09 13:40
| 13:19 |
| |
13:12 13:41 14:12
1251 1315 1321 13.36 1351 14:15
12:57 | 13:27  13:42 13:57 |
13:02 | 13:32 1347 14:02 |
13:08 | 13:38 1353 14:08 |
1314 13:29 13:44  13:59 14:14 1429
13:23 | 1353 14:08 14:23 |
1343 13:56 1413 14:28 14:43  14:56
1349 14:02 1419 14:34 14:49 1502
NCTD NCTD  NCTD
SCRRA (COAST SCRRA SCRRA SCRRA SCRRA SCRRA SCRRA SCRRA (COAST (COAST SCRRA SCRRA SCRRA SCRRA SCRRA
(AV) _AM(PS) ER) (OC) _(IEOC) _(AV) _ (91L) (00) @AV (oc) ER) ER) (IEOC) (AV)  (91L) (0C)  (AV) AM(PS)
8:56 9:10 925  9:40 9:56
9:04 9:17 9:32 9:47 10:04
| 9:37 9:52  10:07 |
931 946 1001 10:16 10:31
| 9:52 10:07  10:22 |
| 9:57 10112 1027 |
| 10:03 10:18  10:33 |
9:45  10:08 10:23  10:38 10:45
9:48 10:17 10:48
| |
| 10:40 |
10:19 10:49 11:19
| 10:33 10:41 10:56 11:03 11:11 |
10:33 10:35  10:43 10:50 11:05 11:13 11:20 11:33
| 10:42  10:49 10:57 11:12 11:19 11:27 |
10:44 10:49  10:56 11:04 11:19 11:26 11:34 11:44
| 10:54  11:02 11:09 11:24 11:32 11:39 |
10:53 10:59 11:14 11:29 11:44 11:53
11:01 11:06 11:13 11:21 11:36 11:43 11:51 12:01
| 11:13 11:20 11:28 11:43 11:50 11:58 |
| 11:20 11:26 11:35 11:50 11:56 12:05 |
11:28 11:38 11:45 . 12:08 12:15 12:23 12:28
11:26 11:41 11:56 12:11 12:26 1234
11:37 11:52 12:07 12:22 12:37 1245
11:44 11:59 12:14 12:29 12:44  12:52
12:57
13:05
13:13
13:19
13:32
13:45
13:58
14:08
14:21
14:45
15:00
15:03
15:15
16:31
17:15
17:30
17:50
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Ventura County Line Peak

ALTERNATIVE OPERATING STRATEGIES

In the course of technical working group meetings, alternative operating strategies were
requested by operators to illustrate how the LOSSAN Study and operating plan frame-
work could accommodate further requirements — e.g. peak-flows, or timetable struc-
tures to facilitate different connections at Los Angeles Union Station.

In the sections below, the following examples are provided:

Near-term peak Ventura County line trains from/to East Ventura
Near-term Inland Empire-Orange County line trains extend to Oceanside
Near-term LOSSAN South Corridor peak services example

Mid-term concept shifted to provide Metrolink connections around the bottom of the
hour (xx:30) at Los Angeles Union Station’

®m |Long-term concept shifted to provide Metrolink connections around the bottom of the
hour (xx:30) at Los Angeles Union Station.’

Near-term

oooooo

ccccccccc

oooooooo

H
//
]
T
4
e
1
L

N

1 These concepts are compatible with the results of the BNSF and NCTD San Diego Pathing Study, though train paths would
need to be updated to match the alternate operating structure.
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36

]

38|23 SAN LUIS OBISPO

’
¢
I
?

‘e
N . GOLETA
5

Q%\ »
\“&% SANTA BARBARA
e
— e o' 154—50—0—0—0—0— —_ =
EAST VENTURA

MOORPARK

To San Bernardino
- To Riverside

11

LANCAS’

49

41

40

LOS ANGELES UNION STATION

3019

30

0528

04

20 54

10

50

49

40

FULLERTON

Mid-term - shifted 15 minutes

The LOSSAN Rail Corridor’s operating pattern can be shifted by 15 minutes;
however, this will impact the prioritization of projects on LOSSAN North.
The following adjustments to the project list will be required.

m Two platform station at Grover Beach with no holdout rule
® Two platform station at Ventura with no holdout rule
m | eesdale Siding extension at Camarillo, rather than at Oxnard
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Legend

ER
State Supported Services Metrolink
Capitol Corridor Antelope Valley
Pacific Surfliner IEOC
San Joaquin Orange County
Thruway Bus Riverside
San Bernardino
91 Line
NCTD
Coaster
Sprinter
° 46 [ Jas
50 _ 1614 1515 .
0 o[ Jo s e
3327 [322%8
57 58
~ WEST CORONA
S
47 (17
12/ 43
oceANSIDE %2 1 g 1 2]
[ BN ]
[ BN ]
[ BN ]
® 0 ¢
[ BN ]
® 0 ¢
03 (43
58| 18| 37

SAN DIEGO

Service Frequencies

—_— e — = Every four hours
————— Every two hours
Every hour
_— — — - Peak hour
Nodes
56 Arrival minute

04

Departure minute
(ltalicised times represent odd hours)

ESCONDIDO TRANSIT CENTER
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San Luis Obispo—Santa Barbara

Goleta—Los Angeles Union Station

Mid-term - shifted 15 minutes

10 010 020 1030 0 080 1 i 20 113 e R 12 210 220 2% 240 1250 13 510 1820 330 w5a 150 14
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B Sz
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L.A. UNION STATION

N
§

b
=

g

NORWALK
BUENA PARK
FULLERTON
ANAHEIM ARTIC

ORANG
SANTAANA
TUSTIN

IRVINE
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SAN JUAN CAPISTRANO

cpsoms
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ssssss
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CARLSBAD
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SANDIEGO -

Los Angeles Union Station—San Diego
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|:| LANCAST
55|05 SAN LUIS OBISPO

é

|

Lo

N
0 GOLETA
o
O\
&5 SANTA BARBARA
N
L 3
— e @1
EAST VENTURA To San Bernardino
To Riverside
MOORPARK -
28 27
_ 5831 s7
T 1691 s
LOS ANGELES UNION STATION

_ 5150
o o 08 o7 os
_ 369235
_ 21225
- T
FULLERTON

Long-term: - shifted 30 Minutes
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ER Legend

State Supported Services Metrolink Service Frequencies
Capitol Corridor —— Antelope Valley —_— —— . — Every four hours
Pacific Surfliner —FFFIEOC ~  ———— = Every two hours
San Joaquin ————— Orange County - E'very hour
Thruway Bus — Riverside —_——— = Peak hour
San Bernardino Nodes
91 Line ] )
NCTD 25 Dapatins minute
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LiST OF EXISTING CAPITAL IMPROVEMENT PROJECTS

Subdivision &
Project Name Mile Post Project Type  Project Description
Link US Phase A River, O Track, Signal, Completion of viaduct over the US-101 freeway that
Station accommodates run-through tracks and first run-through

platform. Upgrade of track, signal and communication
work in the throat area

Rosecrans/Marquardt
Grade Separation

San Bernardino
157.8

Grade Separation

Grade separation project to permit the completion of a
third mainline track

San Diego Layover and
Maintenance Facility

San Diego TBD

Layover Facility

New layover and maintenance facility in
San Diego County

San Luis Obispo
(Central Coast) Layover

Santa Barbara
248.7

Layover Facility

Expand / relocate layover facility

Goleta Layover
Expansion

Santa Barbara
358.2

Layover Facility

Expand existing layover facility by 900 feet to hold 1-2
additional trains

Install CTC and upgrade

non-powered switches

Santa Barbara
355.7-251.5

Signal & Turnouts

Install CTC along 105 miles of track in Santa Barbara
and San Luis Obispo counties. 15 power switches will be
installed at 8 sidings

Carpinteria Station Santa Barbara, Station Construct double track and second platform configured to

Double Track and 337.8 allow two trains in the station simultaneously

Second Platform

Elimination of delay Santa Barbara, Signal Elimination of delay in block locations between Santa

in block locations and 248.7-413.1 Barbara and Camarillo

track speed upgrades

Camarillo Station Montalvo Station Construct a pedestrian undercrossing and other station

Pedestrian Grade 413.1 improvements in Ventura County. The project will be

Separated Crossing constructed by the City of Camarillo

Eliminate of holdout - Station Eliminate holdout rules at Moorpark, Chatsworth,

rules Glendale, Burbank, Burbank-Hollywood Airport, Poinsettia
and Sorrento Valley

Chatsworth Station and  Ventura 444.37— Station Upgrade pedestrian crossing and system controls

Signal Project

446.72
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Stated Project Benefits

Capital Estimate

Funding & Status

Source

Phase A allows two run-through tracks from
platform 4 to the mainline tracks allowing
services to be connected between corridors to
the north and south of Union Station

$950,400,000

Scheduled for 2026
Funded through
TIRCP, Measure R &
M, SCRRA, CHSRA,
Amtrak, State

FEIR, Metro Board Report
October 16, 2019
Agenda Iltem 8

Enhance the safety by separating road and
rail traffic flows; increase rail capacity through
completion of the third main track

$155,300,000

Funded, 90% PS&E.
Scheduled for 2023

April 26, 2019 SCRRA Board
Agenda Packet — Item 18 —
SCORE Program Update

Alleviate capacity problems at the San Diego
Santa Fe Depot and allow maintenance tasks to
be carried out in San Diego

$80,000,000

Site selection and
conceptual design.
Scheduled for 2027

Tech memos for the LOSSAN
SD Layover and Maintenance
Facility Site Study

LOSSAN Business Plan, 2018
ITIP

Facility to store three trainsets with capacity for
minor maintenance and car wash

$19,900,000

PAED. Scheduled for
2024

LOSSAN Business Plan, 2018
[TIP

Overnight storage allows service to begin/end
in Goleta

$10,222,000

PS&E, phase 1 funded
by SRA and TIRCP.
Scheduled for 2022

LOSSAN Business Plan

Increase operational flexibility and improve
reliability and travel times

CTC: $22,500,000
Powered switches:

PS&E. Funded through
TIRCP. Scheduled for

Cost estimates from LOSSAN

$6,700,000 2023
Provides a passing location for out of slot $31,938,000 Construction LOSSAN Business Plan
passenger and freight trains and improves programmed; Funded
corridor resilience. In the long-term, all stations by TIRCP, SRA.

on the LOSSAN Rail Corridor should have two
platforms and no hold-out rule

Delay in block slows timetabled section running
times by 3 minutes. To ensure trains operate on
a 2-hourly pattern, with meets at Santa Barbara
and Camarillo, 56-minute travel time is required

Improve pedestrian access to the second
platform

$7,800,000

PS&E. Funded by
TIRCP/Prop 1B/TDA.
Scheduled for 2022

LOSSAN Business Plan

Enables simultaneous use of platforms. In single
track sections, frequencies can be improved by
scheduling train meets at stations

Eliminate the hold-out rule to enable
simultaneous use of platforms

Alt 1: $20,798,240
Alt 2: $29,201,295

PAED, funded through
TIRCP. Scheduled for
2023

SCORE Ventura Project
Definition Report, July 2019
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Project Name

Subdivision &
Mile Post

Project Type

Project Description

Seacliff Siding

Santa Barbara,
385.30-387.00

Siding

Upgrade and extend siding to improve passenger and
freight train meets

Leesdale siding
extension and Oxnard
second platform

Santa Barbara,
403-409

Siding, Station

Extension of Leesdale siding between CO402 at MP

409.1 and CP O406 at 405.6. The construction of a
second platform face at Oxnard will further the capacity
improvements and operational efficiencies gained from the
extension of Leesdale siding.

Simi Valley Double Ventura, 432.8- Station Adds 2.15 miles of siding track between two new control

Track and Platform 440.8 points. Adds a side-platform and pedestrian grade
separation to the Simi Valley Station. Modifications to four
at-grade crossings.
LOSSAN Study recommends the completion of the Santa
Susana extension

Burbank Junction Ventura, 462.38 Track, Signal Upgrade turnouts and add a crossover at Control Point

Speed Improvements Valley, 11.1 Olive to allow diverging moves from both main tracks to
Brighton Siding.

Burbank to Los Angeles Valley, 4.8-11.38 Signal Communication and signal application program changes;

Signal Respacing signal block respacing; addition of intermediate signals.

Orange-Olive Wye Orange, Track, Signal Upgrade and reconfigure the junction at CP Maple

and CP Maple 172.2

Improvements

Laguna Niguel to Orange 193.9- Track Extends the double track to a new CP

San Juan Capistrano
Passing Siding Project

195.7

Trabuco

San Juan Creek Bridge
replacement

Orange, 197.87

Track, Structures

Replace the existing 100-year-old railroad bridge over
San Juan Creek in San Juan Capistrano. The new bridge
will be built on the western side of the existing bridge

to minimize interruption to passenger and freight train
services

Serra Siding Extension

Orange, 197.4—
201.0

Track

Extend Serra siding to CP Capistrano and CP Beach
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Stated Project Benefits

Capital Estimate

Funding & Status

Source

Increase timetable resilience by shortening $26,000,000 On hold/ Funds LOSSAN Business Plan
single track territory unallocated from TIRCP,
SRA
Enables 30-minute passenger frequencies to Siding Alt 1: - On hold/ Funds Leesdale Siding Extension
Oxnard $22,563,459.14 unallocated from PSR
Siding Alt 2:  TIRCP/Prop 1B/SRA Oxnard-Leesdale
$33,707,233.34 Improvements PSR
Station Preferred Alt:
$105,206,485.85

Enables 30-minute passenger frequencies
through Simi Valley to at least Moorpark

Alt 1: $75,000,000
Alt 2: $88,200,000
Santa Susana:
$26,500,000

PAED, TIRCP funding.

Scheduled for 2023

SCORE Ventura Project
Definition Report, July 2019

Supports 30-minute service on the Antelope
Valley Line

Alt 1: $8,219,352
Alt 2: $28,599,409

PAED, TIRCP funding.

Scheduled for 2023

SCORE Ventura Project
Definition Report, July 2019

Supports 5-minute headways on the
Valley line

Alt 1: $446,459
Alt 2: $4,750,592

PAED, TIRCP funding.

Scheduled for 2023

SCORE Ventura Project
Definition Report, July 2019

Flexibility and redundancy for service by $32,635,000 Metrolink planning for ~ April 26, 2019 SCRRA Board

providing a direct route to Anaheim for Inland funding, 2028 Agenda Packet — Item 18 —

Empire-Orange County line trains. Can also SCORE Program Update

serve as a bypass to allow trains to be rerouted

in cases of accidents or planned track outages.

Removes effective single-track section

Allows opposing trains to pass at speed and $36,360,000 In construction. Metrolink Capital Funding

reduces the locations of single track enabling a Scheduled for 2021 Program Report (June 2019)

more reliable rail service. & OCTA website

Existing bridge foundation does not meet $38,333,000 Final Design, Metrolink Capital Funding

design and load standards. The new bridge will R/W Acquisition, Program Report (June 2019)

conform to load and storm standards Environmental http://sanjuancapistrano.org/
Clearance. Departments/Public-Works/
Scheduled for 2024 Temporary-Bike-Path-Detours

Reduces the bottleneck at San Clemente to North: $10,760,400 Project is at 30% OCTA Development of Rail

6.7 miles and travel times through the section South: $26,158,000 design. Capital Improvement Program

reduce to under 10 minutes enabling 2 trains Scheduled 2023 (2018)

per hour and direction to operate

SCORE Project Definition
Report — Orange Corridor,
June 28, 2019
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Subdivision &

Project Name Mile Post Project Type  Project Description
SONGS Siding San Diego, 207.7—  Track The proposed project provides 1.55 miles of new siding
Extension 209.25 track and replaces bridges.
Batiquitos Lagoon San Diego, 234.5—-  Track Adds .8 miles of second main track from CP Ponto to MP
Double Track 237.2 235.2 and includes replacement of Batiquitos Lagoon
Bridge.
San Dieguito Double San Diego, 242.2—  Track 2.1 miles of second main track and San Dieguito bridge
Track and Platform —the 243.3 replacement for north of CP Valley (MP 242.2) to CP Del
Del Mar Fairgrounds Mar (MP 243.9).
Special Events Platform
CP Miramar signal San Diego, 252.9 Signal 4-minutes of junction separation times at CP Miramar
upgrade are currently needed to allow opposing trains to cross
as speed. Rail control systems at this location should be
upgraded to support at least 2.5-minute separation times.
San Diego Convention  San Diego, 268.77— Station New station platform at San Diego Convention Center.
Center Station 268.78
Link US Phase B River, O Station Completion of through tracks at Los Angeles Union Station
LA-SB Dedicated San Bernardino, Track, Signal, Construction of a 4th main-track and remodeling of
Passenger Corridor 162.5-165.3, Station stations and junctions
45.7-36.0
Ventura Station double  Santa Barbara, Station, Track Add a second platform to Ventura County station
track and siding 394.1-404.0
extension
Leesdale Siding Santa Barbara, Track Double track the corridor between Oxnard and Camarillo
extension to Camarillo  412.5-405.6 Station
Ortega Siding Santa Barbara, Siding Upgrade the siding as a new 2-mile double-ended
372.0-374.0 controlled siding
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Stated Project Benefits

Capital Estimate

Funding & Status

Source

This project (together with the Serra siding
extension) reduces the bottleneck at San
Clemente to allow 30-minute headways. The
shortened bottleneck also has freight benefits
as detailed in the “San Diego Pathing Study”
by NCTD and BNSF

Alt 1: $53,322,000
Alt 2: $73,503,000

5% conceptual design
complete, Dec 2024

SCORE Project Definition
Report — Orange Corridor,
June 28, 2020

SANDAG - LOSSAN
CORRIDOR Quiarterly

Program Status Report No.

80, January 2019 — March
2019

Reduces single track section at Encinitas and
increases timetable robustness for 20-minute
train frequencies

$69,600,000

Funded through final
design. Scheduled for
2025

SANDAG - LOSSAN
CORRIDOR Quarterly

Program Status Report No.

80, January 2019 — March
2019

This project reduces the effective single-track
section along the Del Mar bluffs, enabling

3 trains per hour and direction to operate.
The project enables freight to operate with
passenger traffic during off peak hours.

$177,700,000
(inclusive of station

Funded through

final design — no
construction funding.
2025

SANDAG - LOSSAN
CORRIDOR Quarterly

Program Status Report No.

80, January 2019 — March
2019

This project provides schedule resilience if a
train is running out of slot.

SANDAG - LOSSAN
CORRIDOR Quarterly

Program Status Report No.

80, January 2019 — March
2019

Enables COASTER service extension

$50,500,000

Full build out of LA Union Station with 10 run-
through tracks (4 HSR, 6 Regional, Intercity)

$1,150,000,000

Not funded,
Scheduled for 2031

Separation of freight and passenger flows to
enable increased frequencies to operate

$3,174,600,000

Metrolink planning for
funding
Scheduled for 2023

Enables 30-minute passenger frequencies to
Ventura County Station

Enables 30-minute passenger frequencies to
Ventura County Station

Increase timetable resilience by shortening
single track territory. trains can meet and pass
between the Carpinteria & Santa Barbara

$26,000,000

Project on hold/ Funds
unallocated from TIRCP,
SRA
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Subdivision &

Project Name Mile Post Project Type  Project Description

Rice Avenue Grade Montalvo Grade Separation Grade separate the corridor at Coast Main Line at Rice

Separation Avenue

CP Raymer to CP Ventura, 446.7- Track Add 6.4 miles of second mainline track between CP

Bernson Double Track ~ 453.1 Raymer and CP Bernson to complete a continuous double
track corridor.

Signal Respacing: La Orange, Signal Respacing of intermediate signals

Palma to College 167.3-169.8

Signal Respacing CP Orange, 199.5- Signal Alternative 1: Remove 2 intermediate signals and add 6

Avery to CP Songs 209.18 new intermediate signals.
Alternative 2: Remove 2 intermediate signals and add 7
new intermediate signals.

Eastbrook to Shell San Diego, 225.3—  Track Complete the second main track between CP Eastbrook

Double Track (San Luis 225.9 and CP Shell, and replacement the San Luis Rey River

Rey River Bridge) Bridge

Carlsbad Village Double San Diego, 228.5-  Track Construction of second main track between CP

Track 229.5 Longboard to CP Carl in Carlsbad. Includes new bridge
over Buena Vista Lagoon.

La Costa to Swami San Diego, 235.1—  Track Double tracking of Encinitas station removal of single-track

Double Track 238.0 section

Sorrento to Miramar San Diego, 241.0-  Track Construction of second main track & curve realignment

Phase 2 253.0 from CP Scripps to CP Miramar.

San Onofre to Pulgas San Diego, 212.3—  Track Stage 2 of this project includes the construction of a 1.6-

Double Track Phase 1, 218.1 mile segment of second main track (MP 216.5 to MP

Stage 2 218.1) and bridges at MP 217.3 and MP 218.0.

Signal Respacing: Orange Signal Respace existing intermediate signals

Maple to Solow 172.4-192.2
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Stated Project Benefits Capital Estimate Funding & Status  Source
Enhance safety $79,192,000 PS&E, -
Potential funding
through SB1 SCCP
and/or Trade Corridor
Enhancement Program.
Scheduled for 2023
Enable 15-minute passenger frequencies to $60,820,000 Funds have been LOSSAN Corridorwide
Chatsworth unallocated from STIP/  Strategic Plan
Prop 1B
Allows 90 mph passenger operating speeds, $4,900,000 Metrolink planning for ~ April 26, 2019 SCRRA Board

reducing travel time.

funding, 2023

Agenda Packet — Item 18 —
SCORE Program Update

Respacing the intermediate signals allows for
express train operations and higher passenger
operating speeds up to 90 mph. The signal
improvements ultimately reduce travel time and
increase on time performance.

Alt 1: $4,849,000
Alt 2: $5,295,000

Currently developing
the 30% design for this
project. SCRRA will
provide updated info
once updated plans
and estimates are
available, March 2022

SCORE Project Definition
Report — Orange Corridor,
June 28, 2019

Improve connections at Oceanside $58,700,000 Funded through final SANDAG - LOSSAN
design/environmental.  CORRIDOR Quarterly
Scheduled for 2030 Program Status Report No.
80, January 2019 — March
2019
Enables 15-minute frequencies south of $62,200,000 In initial design/ SANDAG - LOSSAN

Oceanside

permitting. Funded
through initial design.
2030

CORRIDOR Quiarterly
Program Status Report No.
80, January 2019 — March
2019

Enables 15-minute frequencies south of
Oceanside

$87,000,000

TBD

$136,400,000

In final design. Funded
through final design.

1.6 mi of additional double track and
replacement of Bridges 217.3 and 218.0.

$30,000,000

In design/permitting.
Funded programmed
(not yet allocated by
CTC) thru construction
2025

SANDAG - LOSSAN
CORRIDOR Quarterly
Program Status Report No.
80, January 2019 — March
2019

Allows 90 mph passenger operating speeds,
reducing travel time.

$4,900,000

Metrolink planning for
funding, scheduled for
2030

April 26, 2019 SCRRA Board
Agenda Packet — Item 18 —
SCORE Program Update
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Subdivision &

Project Name Mile Post Project Type  Project Description

Third Track between Orange, Track 13-miles of a third main within the existing double track

Tustin area and Laguna  177.9-190.3 guideway. The span of the project will be between Red Hill

Niguel Area Avenue in the City of Tustin to La Paz Road in the City of
Mission Viejo. Modifications to existing grade crossings
and turnouts will be required. (The project may not be as
long depending on (a) signal system capabilities and (b)
the specific operating schedule proposed in the future)

Orange County Orange, Facility New maintenance facility in Irvine, required prior to

Maintenance Facility - 183.3-184.2 increasing services on OC and |E-OC Lines

Irvine Station and Orange, Track, Station Four main tracks from CP Tinkham to CP Bake, two center

Fourth Main Track 184.0-186.9 platforms at Irvine Station with pedestrian underpass,
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Stated Project Benefits

Capital Estimate

Funding & Status

Source

Allows for significant track capacity and provide
additional time slots for a greater range of
service patterns

$52,700,000

Metrolink planning for
funding

Appendix C-3: SCORE
Preliminary Study Report
(January 12, 2018)

April 26, 2019 SCRRA Board

Agenda Packet — Item 18 —
SCORE Program Update
Metrolink list of SCORE
Projects Not Yet Funded

$164,041,000

Begin 30% Design
Environmental
Documentation in Q1
2020. scheduled for

Metrolink FY2019-20
Proposed Budget
Metrolink list of SCORE
Projects Not Yet Funded

2023-2028
4th main track enables cross platform transfers Alt 1A: 5% Design and SCORE Project Definition
between different services $183,882,000 Preliminary Report
Alt 1B: $86,488,000 Environment — Orange Corridor, June 28,
Alt 2: $205,399,000 Assessment 2019
Scheduled completion
2023-2025
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SUMMARY OF STAKEHOLDER MEETINGS

Operator meetings

May 6, 2019 Initial coordination meeting with Amtrak
May 8, 2019 Initial coordination meeting with Metrolink
Jun 6, 2019 General kick-off meeting

Oct 10, 2019 Coordination meeting with Union Pacific
Oct 31, 2019 Coordination meeting with BNSF

Nov 25, 2019 Coordination meeting NCTD

Dec 5, 2019 Coordination meeting Metrolink

Dec 9, 2019 Coordination meeting NCTD

Dec 10, 2019 1st operator stakeholder workshop
Dec 19, 2019 Coordination meeting NCTD

Dec 20, 2019 Coordination meeting with Union Pacific
Mar 9, 2020 Coordination meeting NCTD

Mar 10, 2020 Coordination meeting Metrolink

Mar 16, 2020 Coordination meeting with BNSF

Apr 20, 2020 2" operator stakeholder workshop
May 11, 2020 Coordination meeting with BNSF

May 20, 2020 Coordination meeting Metrolink

Jun 2, 2020 Coordination meeting CALSTA

Jun 9, 2020 Coordination meeting Metrolink

Jul 27, 2020 Coordination meeting Metrolink

Aug 11, 2020 Coordination meeting with Union Pacific
Sep 30, 2020 3 operator stakeholder workshop

TAC meetings

Nov 7, 2019 LOSSAN TAC briefing for south and central regions
Nov 25, 2019 LOSSAN TAC briefing for south central region

Dec 2, 2019 LOSSAN TAC briefing for northern region

Feb 3, 2020 LOSSAN TAC meeting and presentation

Sep 3, 2020 LOSSAN TAC meeting and presentation

Other meetings

Jan 10, 2020 Coordination meeting with Caltrans

Feb 20, 2020 NCTD board meeting presentation

Jul 15, 2020 Presentation to LOSSAN San Diego Region Working Group
Sep 10, 2020 Briefing to SBCAG as part of the integration study

Sep 21, 2020 Coordination meeting with Caltrans

Sep 22, 2020 Briefing to SLOCOG as part of the Central Coast study
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STAKEHOLDER FEEDBACK

Organi-
zation

Concept

Technical
dimension

Comment

upP

Near-term

Operations

Pulse at 2-hr frequency will require additional infrastructure (beyond

the “current infrastructure assumed”). Also, the slots shown will need

to account for UP traffic & maintenance-of-way (i.e., not every slot will
have a train operating in it). Also, slots are assumed to mostly during the
daytime operation (i.e., not 24 hours).

upP

Long-term

Infrastructure

Infrastructure section, there are statements which appear to be
assumptions (which is fine) but need to be clarified as such since there
are ongoing renewal projects. The last statement “Corridor is in a State
of Good Repair” is too generic and is a statement of contemporary fact
(i.e., there are no permanent slow orders due to regular maintenance of
track).

upP

Long-term

Operations

Assume that the stringline shown is for example — 2-hr slot plan is OK,
but actual operation will need to account for other activities
(see comment #1).

upP

Long-term

Service/
Operations

30-minute frequency shown will require full double track from
Ventura-Moorpark.

upP

Mid-term

Operations

Solutions listed — the decreased runtime will likely require a combination
of measures.

upP

Near-term

Service/
Operations

Stringline shows regular “2-step” meets at Oxnard each hour (even in
near-term).

Siding will not always be available to make these programmed meets;
Metrolink Ventura County service does not currently have a service
agreement to accommodate this frequency. Additional frequency will
require additional infrastructure and/or schedule adjustments.

Caltrans

Is there an option for the public to provide feedback prior to finalizing?

Caltrans

Near-term

Service/
Operations

Caltrans would like to see consideration of alternating of the hourly San
Diego — LA trips between Goleta (every 2hrs.) and Newhall — Santa
Clarita (every 2hrs.) with direct 2hr frequency Pacific Surfliner service
from Santa Clarita to San Diego.

Thus, Pacific Surfliner would be hourly from Burbank Jct south to San
Diego. This would also the 2-hr pulse schedule of the San Joaquin bus
to meet the Pacific Surfliner at Santa Clarita, and thus the buses would
not have to travel through the heaviest trafficked part of their route to LA,
greatly increasing reliability and OTP, and all through passengers would
have less bus time, more train time, and no need to transfer again in LA.
Surfliner could also act as Metrolink train on this line.

g

Caltrans

Long-term

Service/
Operations

Would like to see a list of these projects/programs.
For example: 1)- Santa Barbara Subdivision upgrades, then the list
of projects. Are these expanded on slide 117
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Response

Slots show templated operations only.
Final operating plan will respect MoW and train count agreements.

Agreed, further detail is provided in the report.

Slots show templated operations only.
Final operating plan will respect MoW and train count agreements

Full double track between Ventura-Camarillo is reflected in the Long-term concept.
Full double track may be required to support further growth.

This is described in the final report.

Leesdale siding is recommended in the mid-term concept. In the near-term, Metrolink Ventura
County line trains serve East Ventura in the peak periods. Stringline charts have been updated
to reflect this.

Report will not be released for public comment prior to finalization.

LOSSAN has not taken formal action on service expansion outside the corridor.
Metro through the AVL has identified ways to operate a limited express.

Final report will expand on this.
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Organi-
zation

Concept

Technical
dimension

Comment

10

Caltrans

Long-term

Infrastructure

Is this the complete list of projects needed for the long-term? What about
rail cars? Any other projects? Are these included or considered to meet
the mid-term and long-term goals and service levels? Is a prioritized
version of Capital projects available from Page 11, to show what needs to
be built, at what cost, for what year, to meet what stage of the program?

11

Caltrans

Long-term

Infrastructure

“Double Track North of Chatsworth Required” — is this for select sections
—or include the tunnels? This is a mountainous, tunneled area —among
the most difficult on the line. If the tunnels are to be double tracked, this
will be an extremely expensive project.

12

Caltrans

Mid-term

Service/
Infrastructure

Slide states “Prioritize key projects from Metrolink SCORE and
SANDAG's Infrastructure Development Plan”.
Can you please provide a list of these projects for these two plans?

13

Caltrans

Mid- &
Long-term

Infrastructure

Slide lists 8 key priority projects for mid-term.
Are these the projects referred to in slide 15?
Are these all that are needed to achieve mid-term goals?

14

Caltrans

Mid- &
Long-term

Infrastructure

Projects show up in both the mid- and long-term list. Why the duplication?
For example: Serra siding extensions and CP SONGS, Double track
Oxnard Station, Simi Valley Station double track, etc. Would we just list
the projects that need to be completed by x date to achieve the near-
term, then the projects needed by x date for long-term. Some projects

15

Caltrans

Mid-term

Operations

Page 14 & page 20- has consideration been given to running PS express
Irvine-LA (with 2-3 stops) with timed transfer to a Metrolink local at Irvine
(NB example) where people could transfer to Metrolink to make all local
stops? — and reverse SB?

16

Caltrans

Long-term

PS and IE trains seem to run almost on top of each other at some times —
is that the most efficient way to run the service?

17

Caltrans

Mid-term

Operations/
Infrastructure

Can cost and effectiveness comparisons be made for optional “OR”
projects?

18

Caltrans

Near-&
Mid-term

Service/
Operations

Will stopping pattern of Coast Starlight be altered so it can operate
smoothly in the passenger slot?

e

Caltrans

Long-term

Service/
Operations

20-minute Coaster spacing — does this work with timing for tying in local
transit from Oceanside to San Diego?

Such as Sprinter on 15-min slots; Also makes for odd through-Oceanside
connection pattern between commuter services. Would 30-min spacing
work and be frequent enough for demand, especially short term?

20

Caltrans

Mid-term

Service/
Operations

Were through Metrolink and Coaster sets considered (through
Oceanside), and why not in final plan?

21

Caltrans

Would be helpful to show transfer times in examples shown.

22

Caltrans

Long-term

Note for intercity able to replace local to Newhall — would be good to
consider for mid- or short-term as well;
Caltrans priority for interstate connectivity.
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Response

Detailed crewing and equipment planning would be reviewed in a subsequent step.

These projects are clarified in the report.

Final report will expand on this.

Projects listed in the mid-term all need to be completed before service can be raised. Some
phasing on the north and south portions of the corridor may be possible.

Each planning horizon builds, and expands on the projects recommended from the previous.

While express services were considered, the ability to maintain a pattern was not feasible due
to low connectivity and integration options, and limitations through San Clemente and Del Mar.

PS and IEOC interline with each other.
Irvine Station is assumed to be 4-tracked.

This could be looked at in a downstream study once the service plans are vetted and agreed
upon.

It was not assumed but stopping pattern changes would be at the discrection of Amtrak.
Uniform stopping patterns are advantageous to the operating plan.

Single-track sections constrain operations and the frequency of train operations.
Connections are provided at Oceanside within the constraints of the timetable.

The slots allow for through operations if it is desired by Metrolink and NCTD.

This is detailed in the netgraphs and service outcomes section.

This is detailed in the netgraphs and service outcomes section.
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Organi-
zation

Concept

Technical
dimension

Comment

23

NCTD

Typo — change “Sorrento to Miramar Phase” to “Sorrento to Miramar
Phase II”.

24

NCTD

The proposed San Clemente double tracking is essential for these items
to be achieved. What is the current status of that effort?

25

NCTD

References reducing dwell time at ENC, SOL and SOR by .5 minutes.
Clarify who this applies to? COASTER currently only has .5-minute stops
at all stations except origin/destination. If assumption was that current
COASTER dwell times are longer, then does that affect validity of data
regarding travel time savings? Under Solution #2, BL and CP Longboard
to Carl involve a trench in Carlsbad.

26

NCTD

Regarding “pulse” schedules is this intended to include other services like
and bus and SPRINTER (for NCTD)?

27

NCTD

Regarding static meets, this assumes all trains are running on-time,
what is the impact if trains are late? Is it realistic to assume on time
performance necessary to support the static meets?

28

NCTD

Will there be an MOU amongst the operators to solidify commitment to
the services and projects outlined in the LOSSAN Optimization Study?
NCTD particularly concerned about identifying funding for larger projects.

29

SCRRA

Long-term

Please see our comment letter for general comments. Our comments in
this log will focus on technical comments or commments on specific parts
of the presentation.

30

SCRRA

Long-term

Operations/
Infrastructure

“Corridor supports 3-minute train separation times where necessary”

is aggressive. Signal system upgrades would be required to allow

this 3-minute headway, such as HRCTC which is still in development.

By 3-minute separations, do you mean consistent 3-minute service
headways? Or signal headway capabilities (e.g., “a following train can get
as close as 3 minutes from a preceding train, if needed”). Please specify.
If you are referring to consistent service headways: without crossing
upgrades, which are not identified in the document, this would result

in passenger trains disrupting roadway traffic across the corridor. This
could result in more vehicles running crossings and vehicle strikes if no
remediations are made prior. 3-minute service headways are generally
reserved in closed-corridor type situations i.e., subway. Any disruptions
with a 3-minute service headway will automatically result in a large
cascade effect across the corridor.

31

SCRRA

Long-term

“Operations assume 1.5-minute dwells for Surfliner trains” — where did
this number come from, or what assumption is this made on? Is there
data to support this? Current equipment and operations would suggest
longer stops on these services — does the study propose strategies for
reducing Surfliner dwells?

32

SCRRA

Long-term

Operations

10-minute turns at Chatsworth are not currently viable without two
engineers on board the train due to current PTC requirements.
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Response

Thank you, this will be corrected.

The San Clemente bottleneck is addressed as priority through the BNSF pathing study.

We will update the assumptions.

The pulse provides a predictable for rail for each transit agency to plan their bus services
around. It is compatible with 15-minute SPRINTER concepts.

Trains have a 10% runtime reserve to account for minor discrepancies. Delay scenarios can
be tested in a downstream effort.

This will be decided amongst operators in a separate effort.

We will clarify this in the report, the latter statement “a following train can get as close as
3 minutes from a preceding train, if needed” is correct.

This is consistent with CSRP and LOSSAN Strategic plan. The value is also set as a target to
aim for. If the dwell time cannot be shortened, other measures may be necessary instead.

The value is also set as a target to aim for. If the turn time cannot be shortened, other
measures may be necessary instead. In the long-term a third track could be built instead.
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Organi- Technical
# zation Concept dimension Comment
33 SCRRA Near-term Service/ It appears that Metrolink trains on this schedule take a 10-12-minute
Operations  dwell at Oxnard on a consistent basis; trains then take another
5-7-minute dwell at Chatsworth and Moorpark, this doesn‘t seem to be
passenger friendly and we don‘t support its inclusion in the base pattern.
34 SCRRA Near-term  Service/ This is a good point; we can adjust in the near term to align with future
Operations  goals of Metrolink & LOSSAN with minimal impact to customer.

35 SCRRA - - Please make edits to Slide 7 in the presentation as noted in our letter on
Pages 1 and 2. Please see the letter for details.

36 SCRRA Long-term Infrastructure SCRRA is in negotiation with UP and BNSF and cannot agree to projects
listed on their subdivisions outside of the context of those negotiations.
SCRRA, for instance, does not agree with BNSF's representations
around the thresholds of service which might necessitate 4 tracks from
Hobart to Fullerton.

37 SCRRA Long-term  Service/ We encourage you to shift the pattern by 30-minutes so that all Metrolink

Operations  lines have an hourly slot that arrive at LA Union Station shortly before
the 30-minute mark and depart after the 30-minute mark, to facilitate
transfers between Metrolink lines and best serve our core commuter
market. We do not support a service pattern that disconnects the pulse
on our lines on the LOSSAN corridor from our other lines.

38 SCRRA Long-term  Service It is hard to tell from this level of detail, but it seems like travel times are
reduced on the VC Line. Is this due to infrastructure improvements,
fleet improvements, service assumptions, or something else / some
combination thereof?

39 SCRRA Long-term  Service Discontinuance of the [IEOC Line to Oceanside would need in-depth
discussion by the principal stakeholders and cannot be assumed at
this point. Please describe how existing IEOC Line service levels to
Oceanside could be sustained (e.g., exceptions to proposed pattern) —
at least with written narrative.

40 SCRRA Long-term  Service/ Please elaborate on run-through operations or opportunities at Link-US.

Operations

41 SCRRA Mid-term Infrastructure  This scenario seems to largely map to currently funded projects
(e.g., TIRCP 2018 and 2020), but some projects listed are not funded
(e.g., Moorpark or CP Songs).

42 SCRRA Mid-term Service/ have an hourly slot that arrive at LA Union Station shortly before the

Operations  30-minute mark and depart after the 30-minute mark, to facilitate

transfers between Metrolink lines and best serve our core commuter
market. We do not support a service pattern that disconnects the pulse
on our lines on the LOSSAN corridor from our other lines.
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Response

Oxnard’s single platform limits the performance of the corridor. Alternative concepts that avoid
a long dwell at Oxnard are detailed in the appendix.

Thank you.

A 4-track rail corridor is consistent with assumptions defined in the State Rail Plan and full
long-term service. This assumption was also established in the kick-off workshop as an anchor
project. Adjustment to service levels is possible if 41 track is not available.

Alternative strategies are detailed in the report.

Travel times are shortened by fleet improvement and dwell shortening.
These are pre-production schedules, and not all pad is added.

Final report expands on this and shows how the IEOC can also continue south.

Final report will expand on this platform occupation.

There projects would be necessary to support the concept.

Travel time savings resulting from LinkUS cause this.
An alternative concept that retains the 30-minute mark is in the appendix.
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Organi- Technical
# zation Concept dimension Comment
43 SCRRA Mid-term Service This seems to allocate to the 91/PV Line the time slots left unused by
the other lines, but which may not align with the “pulse” timed transfers
advocated by this study. The 91/PV Line must be fairly treated in
proposals that advance. In particular — the 91/PV Line should also arrive
in LA before the :00 and :30 mark and depart after the :00 and :30 mark.
44 SCRRA - Service/ We need to check to see how this compares with our planned
Operations  improvements on the AV Line (TIRCP 2020 funded improvements).
It is hard to see details on the AV Line on this slide.
45 SCRRA Near-term - It is hard to tell from this level of detail, but it seems like travel times
are reduced on the VC Line. Is this so? If so, how is this improvement
achieved (e.g., different fleet assumption?)?
46 SCRRA Near-term  Service/ There will likely need to be extensive deviation from this pattern during
Operations commuter periods to accommodate existing peak Metrolink levels
of service. This will require extensive investigation if these concepts
advance towards implementation. As mentioned in the letter --
developing full-day schedules is an important next step.
47 SCRRA Near-term  Service Fare compatibility and revenue and cost sharing need to also be
addressed — e.g., reinvent Rail-2-Rail.
48 SCRRA Near-term  Service/ There seems to be longer travel times assumed for the Antelope Valley
Operations Line. Was time added to accommodate the Surfliner slot to Santa Clarita
shown on the netgraph? Please remove this as it needs to be discussed
by the principal stakeholders first.
49 SCRRA Near-term  Service/ In the presentation, it was verbally suggested by the consultant that the
Operations  short-term infrastructure could not reliably support two-trains-per-hour

across the San Clemente bottleneck all day. It was further suggested that
the Surfliner could operate hourly bidirectionally and that Metrolink could
limit its operations. The Pacific Surfliner does not get priority across this
bottleneck — we need to continue to share the burden of the constraint.
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Response

Operations have been updated to reflect the comment. However, operations are constrained
by LOSSAN North single-track sections, San Clemente, Del Mar and the single track sections
on the line to Perris.

Concept reflects planned improvements on the AV line.

Operation assumes an F125 locomotive. The concepts do not include additional elements
such as end loaded recovery.

Further pathing opportunities are available; however, these would need to be coordinated with
all operators.

This is addressed in a separate report.

Runtimes were calculated to support the desired level of service on the AV line using the
infrastructure constraints.

This issue should be minimized due to trains operating at different times of the day, however
further discussion and coordination is needed to define how best to mutually address this
bottleneck in the near-term.
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	RAIL SERVICE BENEFITS FOR ALL


	RAIL SERVICE BENEFITS FOR ALL


	The Los Angeles – San Diego – San Luis Obispo Rail Corridor Optimi�zation Study (LOSSAN Study) provides the framework for delivering a


	premier, customer-focused, integrated rail system in Southern California


	Figure
	The LOSSAN Study integrates prior and

ongoing planning initiatives along the

entire LOSSAN Corridor to examine a

set of optimized and integrated operat�ing strategies to deliver planned levels of

service.


	The LOSSAN Study sets out a strategic

framework for service expansion over the

next decade and provides clear recom�mendations on investment prioritization

to implement state, regional and opera�
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	manner.


	The LOSSAN Study’s recommendations

were generated using a customer-fo�cused planning approach that was itera�tive and collaborative. The LOSSAN Study

is described through three planning sce�narios (near-, mid-, and long-term), which

detail service restructuring, investment

prioritization, and a long-term strategy.


	The LOSSAN Study uses the Pulse

schedule framework set in the 2018

California State Rail Plan to establish ser�vice outcomes and to determine operating

requirements. Pulse schedules offer bene�
	Figure

	Part
	Figure
	Figure
	Joint planning Regular-repeating operations


	Figure
	All-day service Slot based schedule design


	Network connected Scalable service delivery


	Figure
	Figure
	Passengers will enjoy a connected network with all-day service that

provides anywhere to anywhere travel every hour.


	Operators can scale supply to match passenger demand with improved reli�ability and resource utilization through regular-repeating operating patterns.


	Member agencies and funders will see better value for money for service

quality improvements as capital investments are linked to clear service

outcomes.
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	THE LOSSAN RAIL CORRIDOR IS SET FOR TRANSFORMATION


	THE LOSSAN RAIL CORRIDOR IS SET FOR TRANSFORMATION


	Over the next decade, passenger rail service on the LOSSAN Rail

Corridor will operate in an integrated manner by using coordinated

schedules with seamless transfers between services.


	The 351-mile Los Angeles – San Diego – San Luis Obispo (LOSSAN) Rail Corridor con�nects communities and economic centers across six counties along the coast in South�
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	riders per year, and key ports and industries in Southern California.


	Since the 1990s, the LOSSAN Rail Corridor has seen the expansion of intercity services,

the successful start of commuter services, and growth in freight volumes. The Corridor

remains a key asset: it supports mobility today, and has potential to improve the qual�ity of life for Californians in the future. It will support frequent and convenient regional

and statewide travel opportunities, provide integral transporation and connectivity for

the 2028 Los Angeles Olympics, and provide a resilient transport system in the face of

climate change.


	Realizing the LOSSAN Rail Corridor’s potential is not a given. It requires strong leader�ship, regional collaboration, and investment. The LOSSAN Study provides the implemen�tation steps to secure the Corridor’s future. Recommendations are based on the premise

of pulse schedules that use hub-and-spoke service coordination and regularized opera�
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Study provides funding agencies and operators with a framework to deliver a premier,

customer focused rail system on the Corridor.


	Figure
	Figure
	Figure
	Figure
	runs the entire length of the corridor between San Luis Obispo

and San Diego and serves key intercity markets in Southern California. The service is

the busiest state-supported service, and the 2nd busiest intercity rail passenger corridor

in United States with 2.7 million riders per year.*


	Metrolink operated by the Southern California Regional Rail Authority (SCRRA) runs


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	the Corridor, the Ventura County line operates on the LOSSAN Corridor between

East Ventura and Los Angeles Union Station, and the Antelope Valley line operates

between Burbank Junction and Los Angeles Union Station. On the southern portion of

the Corridor, the Orange County line operates on the LOSSAN Corridor between Los

Angeles Union Station and Oceanside; the Inland Empire-Orange County line oper-


	* LOSSAN, “LOSSAN Rail Corridor Agency Business Plan: FY 2019-20 to FY 2020-21” (LOSSAN, April 2019).
	* LOSSAN, “LOSSAN Rail Corridor Agency Business Plan: FY 2019-20 to FY 2020-21” (LOSSAN, April 2019).
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	San Luis Obispo


	San Luis Obispo


	Santa Barbara


	Kern


	Ventura 
	Los Angeles


	San Bernardino


	Orange


	Riverside
	San Diego


	Map ties by Carto, under CC BY 3.0. Data by OpenStreetMAp, under ODbl


	ates between Control Point (CP) Maple in the City of Orange and Oceanside; and the

91/Perris Valley line operates between Los Angeles Union Station and Fullerton Junc�tion. Metrolink’s San Bernardino and Riverside lines also interface with the Corridor at

Los Angeles Union Station.


	North County Transit District (NCTD) operates the COASTER service on the

LOSSAN corridor between Oceanside and San Diego, and the SPRINTER service that

interfaces with the Corridor at Oceanside.


	Freight services -

road (UP) and the BNSF Railway Company (BNSF). The UP operates services on the

Santa Barbara and Ventura County subdivision. The BNSF operates services on the


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	and on the Orange and San Diego Subdivisions to the Port of San Diego.
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	CUSTOMER-CENTRIC RAIL SERVICES WILL OFFER ANYWHERE-TO�
	CUSTOMER-CENTRIC RAIL SERVICES WILL OFFER ANYWHERE-TO�
	ANYWHERE CONNECTIVITY


	New schedules will deliver seamless connections between services.

They are simple to market, attract diverse demand type and will

increase ridership.
	San Luis Obispo


	County


	Passengers will have up to three roundtrips per day to and from

San Luis Obispo County. New service plans will connect the

County to all destinations on the LOSSAN Rail Corridor and on

the wider Southern Californian rail network using timed transfers.


	San Luis Obispo will become a connection hub for rail, intercity

bus and local transit to provide seamless travel between South�ern California, the Central-Coast, the Central Valley, and the Bay


	Area.


	Santa Barbara


	County


	Passengers will have up to eight roundtrips per day to and from

Santa Barbara through rail connections every two hours.


	Santa Barbara and Goleta will become connection hubs for rail,

intercity buses and local transit, offering seamless transfers for

regional and statewide journeys.


	Ventura County


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	connectivity at hourly intervals. Capital projects at Simi Valley

and Oxnard will enable 30-minute rail from Ventura County to

Los Angeles and further destinations across Southern California.


	Stations transform into connection hubs for rail and local transit,

facilitating seamless transfers regional and local journeys.


	Los Angeles


	County


	Los Angeles Union Station can provide passengers with regional

and statewide travel opportunities every 30 minutes. Regional

services can run at 15-minute intervals throughout the majority

of the Los Angeles metropolitan area.


	8 PART 1 | SUMMARY


	8 PART 1 | SUMMARY




	San Bernardino


	San Bernardino


	County


	Rail services will offer at-least half-hourly peak services and the

potential for half-hourly connections to Los Angeles. Half-hourly

peak and hourly off-peak connections to San Diego will be avail�able through timed connections.


	Riverside County 
	Rail services will offer passengers half-hourly peak and hourly

off-peak connections to Los Angeles and to San Diego through

timed connections.


	Orange County 
	Passengers will have rail service to Los Angeles and San Diego

every 30 minutes. In peak hours, rail services to Los Angeles can

run every 15 minutes.


	New connection hubs at Orange, Santa Ana and Irvine will facil�itate local, regional, and statewide journeys seamlessly through

timed connections.


	San Diego County 
	Passengers traveling north to Los Angeles, Orange County or

the Inland Empire will have travel opportunities every 30-60 min�utes. Rail services between Oceanside and San Diego will offer

15-minute frequencies in peak periods.


	Oceanside will become a key mobility hub and offer timed trans�
	Figure
	Figure
	Figure
	Figure
	Oceanside in addition to local transit.


	Statewide


	Integration


	Proposed rail services will provide connections to the Central

Valley and Northern California every two hours on the California

Pulse network as described in the 2018 California State Rail Plan.
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	SIMPLER OPERATIONS BENEFIT ALL RAIL OPERATORS


	SIMPLER OPERATIONS BENEFIT ALL RAIL OPERATORS


	Regular-repeating schedules provide operators with repetitive,

consistent and scalable operations that lead to higher equipment and

crew productivity.


	Integration removes duplication. Operators no longer compete with each other, but

instead form a strong cohesive set of passenger services that compete with the auto�mobile. Higher service quality is provided with fewer trains, providing operators with an

opportunity to expand their operations to additional hours of the day.


	Operations utilize all-day service patterns and achieve higher equipment and crew pro�ductivity than peak-only service patterns. Equipment rotations and crew plans become

easier to execute.


	Services use a regular-interval frequency supply framework. Trains operate on half�hourly, hourly, and bi-hourly patterns.


	Departure times are consistent


	Departure times are consistent


	Train-meet locations around sin�gle-track sections are consistent


	Turn times are predictable


	Operators can ramp service up or

down frequencies to match demand

more easily



	Standardized operations are easier to dis�patch and provide operators with a frame�work to improve reliability and to develop

disruption strategies.


	Rail operations repeat each hour with

the same consistency


	Rail operations repeat each hour with

the same consistency


	Operators can develop scenario plans

for disruption



	Delay root causes are easier to identify

and solve against
	Figure
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	CLARITY FOR FUNDING AGENCIES ENSURES LONG-LASTING


	CLARITY FOR FUNDING AGENCIES ENSURES LONG-LASTING


	INVESTMENTS


	The LOSSAN Study’s recommendations can be used by rail agencies

in Southern California to prioritize capital investments for the next

decade using service outcomes.


	Capital investments are linked to explicit service outcomes bringing transparency to

funding agencies. Investments can go beyond supporting single roundtrip initiatives to

supporting operating structures: for example, a targeted investment will provide a reli�able hourly service on a segment of the LOSSAN Rail Corridor.


	Prioritized investments provide not only short-term solutions but scale to deliver strategic


	service expansions. Investments will have a long-lasting impact on service quality.
	Figure
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	OPTIMIZE THE RAIL SYSTEM IN THREE STEPS


	OPTIMIZE THE RAIL SYSTEM IN THREE STEPS


	Figure
	This framework is ready to guide implementation:

All it takes is collaboration and joint planning.


	In the near-term, the LOSSAN Study

provides quick-wins through service

restructuring and fare integration.


	Operators have a clear framework to

improve train service using today’s infra�structure and operating environment.

Pulse schedules provide ramp-up options

to rebuild service from reduced sched�ules caused by the COVID-19 pandemic

with better connections and higher

resource productivity.


	In the mid-term, the LOSSAN Study

recommends key projects to expand


	Operators and funders have a clear set

of capital projects to fund and construct

that deliver higher service frequency,

reliability and connectivity.


	In the long-term, the LOSSAN Study

maximizes service delivered through

partner capital projects.


	The LOSSAN Study provides a solution

to achieve 2027 goals outlined in the

2018 State Rail Plan, support the 2028

Los Angeles Olympics, and ensure that

the Rail Corridor meets future travel

needs.


	Targeted investments at

sidings and upgraded CTC

enable 8 roundtrips to Goleta,

3 roundtrips to San Luis

Obispo, and protect freight

services operated by the UP.


	Targeted station investments

at Oxnard and Simi Valley

enable 30-minute passenger

frequencies to Ventura County.


	New through-tracks at Los

Angeles improve connections

and travel times across

Southern California.
	San Lu


	Go


	Serv


	Figure
	12 PART 1 | SUMMARY


	12 PART 1 | SUMMARY




	uis Obispo 
	uis Obispo 
	oleta


	Santa Barbara


	Moorpark


	Vista Canyon


	Santa Clarita
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	Lancaster


	East


	Ventura


	Los Angeles Union Station


	Fullerton
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	Irvine
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	Figure
	Figure
	NCTD SPRINTER Service


	NCTD COASTER Service


	Every Hour


	Every 2 Hours


	Hub/Terminal


	Intermidiate Station


	San Diego


	Escondido Transit


	Center


	Oceanside


	LONG-TERM VISION


	Antelope Valley line upgrades enable

at least 30-minute frequencies, and

potentially 15-minute frequencies.


	Figure
	To Inland Empire


	Destinations


	Timed transfers in Orange

County provide enhanced

connectivity between the Inland

Empire and San Diego counties.
	Early high-speed rail and

Metrolink investments provide at

least 30-minute service in the

Los Angeles metropolitan region.


	Potential upgrades to Serra

siding and CP SONGS enable

30-minute frequencies through

the San Clemente bottleneck.


	SANDAG’s Infrastructure Development Plan

provides capacity for 3 COASTER and 1 Pacific

Surfliner service per hour and direction.


	SPRINTER double tracking

provides service every 15-minutes.
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	WE CAN START TODAY!


	WE CAN START TODAY!


	Recommendations are ready to be implemented in the next timetable cycle.


	Figure
	Next steps


	Transition schedules to the LOSSAN Study’s near-term

recommendations for service recovery.


	Full adoption of LOSSAN Study’s near-term

recommendations by all rail operators.
	Figure
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	Part
	Figure
	Los Angeles Union Station Link US Phase A is completed:

Implement the LOSSAN Study’s mid-term recommendations.


	Advance prioritized projects.


	2028: Los Angeles Olympics.


	Advance recommended projects:


	Implement the LOSSAN Study’s long-term recommendations.
	Figure
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	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	PASSENGER RAIL IS TRANSFORMING SOUTHERN CALIFORNIA


	The Los Angeles – San Diego – San Luis Obispo (LOSSAN) Rail Corridor is complex: it


	is owned by multiple infrastructure owners and hosts several passenger and freight oper�
	ators. The drive for rail integration has been a long-standing goal for the LOSSAN Rail


	Corridor Agency (LOSSAN Agency), corridor rail operators, and the State of California.1


	In 2018, The California Department of Transportation (Caltrans) published its State Rail


	Plan (2018 California State Rail Plan) and set out a network vision for passenger rail to


	aspire to by 2022, 2027 and 2040: Passenger rail will operate on pulse schedules and


	provide connections at key transfer locations to facilitate anywhere to anywhere connec�
	tivity across the State. The LOSSAN Rail Corridor acts as a keystone for the passenger


	rail network in Southern California.


	The LOSSAN Rail Corridor has been the focus of many planning efforts, which have


	Div
	Figure
	Figure
	Figure
	Figure

	have usually focused on a particular section of the corridor. The LOSSAN Agency and


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	and ten- year strategy to bring together prior efforts under an integrated plan to enable

service expansions.


	Pulse schedules deliver cohesive service and operations plans


	Prior studies developed service outcomes through train-per-day metrics, and detailed

results with representative tabular timetables. This study provides an additional frame�work – pulse schedules – to establish comprehensive operating requirements, detailing

exactly how all services can be structured.


	Pulse schedules represent uniform symmetric train service patterns that repeat through�out the day on regular, recurring time intervals: e.g., 15-, 30- or 60-minute frequencies.

The operating patterns are used to specify infrastructure. A 15-minute frequency may

be appropriate for peak hours but can be scaled to 30- or 60-minute frequencies during

off-peak hours. Pulse schedules enable operators to “activate” the number of train paths

in an established pattern that are needed to address the demand. If only an hourly fre�quency is required during off-peak periods, operators can simply use a subset of the

train paths without weakening systemwide connectivity (connections remain valid at

transfer nodes), or by causing inconsistent equipment and crew requirements as these

scale with the frequencies.


	This regularity allows for timed transfers between services at hub stations where a trans�fer is required to complete a trip. Networkwide connections at transfer hubs are guar-


	1 Refer to the LOSSAN Optimization Study’s “Report on Prior Work Efforts, Corridor Conditions, 2019/20 Schedules, and

Constraints and Opportunities for Future Development”
	1 Refer to the LOSSAN Optimization Study’s “Report on Prior Work Efforts, Corridor Conditions, 2019/20 Schedules, and

Constraints and Opportunities for Future Development”
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	Part
	Figure
	Figure
	Figure
	Figure
	anteed through a systemwide symmetry minute. The symmetry minute indicates a point

in a journey when a train service meets its counterpart on the same line. This feature

allows for two possibilities:


	If trains serve a station at this point, further services can connect to widen service via

a timed connection.


	If trains are passing each other on a single-track mainline, a pin-point infrastructure

investment can be built to support a designed train meet every time the trains operate.


	Rail service goals drive and prioritize capital projects


	The LOSSAN Rail Corridor Optimization Study (LOSSAN Study) answers the State’s net�work visions for 2022 and 2027 set out in the 2018 California State Rail Plan and sets


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	vice goals in an integrated manner.


	The LOSSAN Study integrates prior and concurrent planning initiatives along the entire

LOSSAN Rail Corridor into a complete set of optimized and integrated operating strate�gies to deliver planned levels of service.


	This report provides agencies in Southern California with a complete framework detailing

service concepts, potential operating plans, and capital requirements to grow service

over the next decade collaboratively.


	Figure
	Figure
	Figure
	Figure
	Pacific Surfliner


	Figure
	Figure
	Figure
	Figure
	Pacific Surfliner


	Figure
	Figure
	Figure
	Figure
	Figure
	Illustrative


	Metrolink 
	Metrolink


	California State has set symmetry minutes

around the top and bottom of the hour –

Timed transfers between services occur

around the xx:00 and xx:30-minute marks.2


	2 Caltrans. “2018 California State Rail Plan,” September 2018. p 102
	2 Caltrans. “2018 California State Rail Plan,” September 2018. p 102
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	RECOMMENDATIONS WERE GENERATED USING A SERVICE-DRIVEN


	RECOMMENDATIONS WERE GENERATED USING A SERVICE-DRIVEN


	PLANNING APPROACH


	Figure
	Figure
	Figure
	This LOSSAN Study is a key output in answering how the LOSSAN Rail Corridor can

meet growth goals set in the 2018 California State Rail Plan, the LOSSAN Agency’s

Business plan, Metrolink’s Southern California Optimized Rail Expansion (SCORE) pro�gram and NCTD’s strategic documents. It documents the operating framework and cap�ital investment program required to deliver enhanced rail service over the next decade.


	The LOSSAN Study followed three principles:


	Results were developed in a collaborative and iterative manner with LOSSAN Rail

Corridor stakeholders to ensure that the plans accounted for all needs to the best

extent possible.


	The pulse schedule framework set in the 2018 California State Rail Plan was used as

a basis to establish service concepts and to determine operating requirements.


	The LOSSAN Rail Corridor was planned through three planning horizons, near-, mid-,

and long-term. The near-term horizon concentrates on restructuring passenger rail

services under current operating conditions to deliver LOSSAN Agency, partner

agency and 2018 California State Rail plan service goals set for 2022. The mid-term


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	available. The long-term plan details the level of service that could operate in an inte�
	Figure
	Figure
	LOSSAN Rail Corridor.


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Recommendations were developed through collaborative and

iterative planning


	The LOSSAN Study was developed through a collaborative and iterative planning

approach with partner agencies. A three-tier structure for stakeholder partnership was

established to oversee and produce the study.


	A bi-weekly technical meeting group was established to ensure close coordination

and oversight of consultant activities. These meetings focused on technical details

relating to service goals, operating parameters, and capital project requirements.


	A bi-weekly technical meeting group was established to ensure close coordination

and oversight of consultant activities. These meetings focused on technical details

relating to service goals, operating parameters, and capital project requirements.


	An operator stakeholder working group was held quarterly, comprising representa�tives from the LOSSAN Agency, Amtrak, BNSF, Metrolink, NCTD, UP, and Caltrans.

This operator stakeholder working group evaluated service plans and operating strat�egies, and provided feedback to ensure that the LOSSAN Study’s outputs either

reflected or were complementary to their organizational goals. Where operator

requirements were not able to be accommodated due to conflicting requirements,
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	options and trade-offs were developed for service concepts and infrastructure needs,

which were presented to the group as choices to be further examined. In addition,

individual meetings were setup on an ad-hoc basis to ensure that a mechanism was

in place to share informal or sensitive feedback.


	options and trade-offs were developed for service concepts and infrastructure needs,

which were presented to the group as choices to be further examined. In addition,

individual meetings were setup on an ad-hoc basis to ensure that a mechanism was

in place to share informal or sensitive feedback.


	External stakeholder engagement was also carried out to provide members of the


	External stakeholder engagement was also carried out to provide members of the



	Figure
	and progress reports.


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Details on stakeholder workshops and feedback are in the Appendix.


	Recommendations use pulse schedules to prioritize projects


	Figure
	Figure
	Figure
	Figure
	agencies responsible for infrastructure.


	Passengers


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	allows easy trip planning and provides seamless travel by ensuring that connections

between trains can be made throughout the day, with minimal transfer times.


	Operators


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	timed transfers. This is similar to the way airlines use hubs to allow smaller communities

more frequent access to destinations than would otherwise be possible, and at a lower

cost.


	Agencies responsible for Infrastructure -

ing pattern, which allows cost savings to be realized. Infrastructure improvements can

be reduced to targeted locations that are necessary to reliably operate the timetable,


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	For example, the capacity of a single-track can be maximized by placing a strategically

located siding that matches the current or desired operating pattern, versus the cost of

double tracking the entire corridor segment.
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	Pulse schedules are a proven success

Since the framework was launched by the

2018 California State Rail Plan, Californian

intercity- and commuter-rail services are

migrating to this type of operation.


	Pulse schedules are a proven success

Since the framework was launched by the

2018 California State Rail Plan, Californian

intercity- and commuter-rail services are

migrating to this type of operation.


	In Spring 2018, Amtrak’s San Joaquin

service began operating on a two-hourly

pulse schedule. The change in opera�tion improved average all-station on-time

performance by 17%.3 The framework

has also allowed the San Joaquin service

to scale service to ridership fluctuations

resulting from the COVID-19 pandemic.


	On December 14, 2020, Caltrain imple�mented a 30-minute pulse schedule,

which it can use to scale service as rider�ship recovers from the pandemic, and as


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	4


	In 2021, the Capitol Corridor, operating

between San Jose, Oakland, Sacramento,

and Auburn, also switched to a pulse

schedule to remain agile to the impacts

from the COVID-19 pandemic; to increase

fleet productivity; and to provide State�wide integration.5


	3 SJJPA January 24th 2020 Board meeting


	3 SJJPA January 24th 2020 Board meeting



	Table
	TR
	TD
	TD

	TR
	TD
	TD


	5 https://images.capitolcorridor.org/wp-content/


	uploads/2021/03/Train_Schedules_3.29.2021-2.pdf


	Recommendations scale

towards


	a strategic goal through anchor

projects


	The LOSSAN Study used a planning

methodology that established a robust

understanding of the long-term service

vision before pivoting to the development

of a plan for implementing this vision.

This method of planning ensured that the

service plan scales over time towards that

vision, protecting against redundant infra�structure or stranded investments.
	Figure
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	Service development


	Service development


	Figure
	Figure
	2


	Figure
	Figure
	Figure
	Figure
	Strategic

goal 
	3


	4


	Figure
	Linked to interim

milestones


	Sequence of concept

development


	Linked to interim

milestones


	1


	Figure
	Figure
	Figure
	Figure
	Figure
	Planning methodology

1. Today’s conditions

1


	2. Strategic goals for service, operation,

2 
	and infrastructure plans


	3. Align interim horizons with concurrent

3 
	regional plans and set service and

investment milestones


	4. Ensure a cohesive roadmap to carry

4


	service from today to the long-term plan


	Planning horizon


	Today Long-term Near-term Mid-term


	The LOSSAN Optimization Study planning process
	Figure
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	Planning Horizon Objectives


	Planning Horizon Objectives


	Near-term 
	Establish repetitive pulse type services with timed connec�tions using existing infrastructure and operating conditions.


	Mid-term


	Expand service quality and coverage through new fleet avail�ability and feasible capital investments to deliver LOSSAN

Agency Business Plan objectives and to complement partner

agency goals.


	Long-term and

beyond


	Provide high frequency, integrated services that align with

the 2018 California State Rail Plan’s 2027 planning horizon

goals. Service increases leverage larger capital and fleet

improvements.


	LOSSAN planning horizons and high-level objectives
	The LOSSAN Study’s planning horizons, map how services on the LOSSAN Rail Corri�dor can integrate and optimize investments over the next decade. Global objectives for

each planning horizon are summarized in the table above.


	These planning horizons are described with illustrative dates of implementation, but

these are not prescriptive as they depend on the completion timeline of capital projects.

The objectives set out in the planning horizons are dependent on levels of investment

through the completion of major projects such as Link Union Station (Link US) at Los

Angeles Union Station.


	Anchor projects: Major projects are referred to as anchor projects in this report. Ser�vice goals and investment recommendations for each planning horizon are dependent

on the delivery of all anchor projects assumed to underpin the concept.


	Prioritized project: -


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	the construction of a second platform in conjunction with a siding will allow service to

increase from 60- to 30-minute frequencies.


	The LOSSAN Study assumes new revenue and fare options will provide passengers

with choices to select the best travel itinerary for their journey based on ticket and

travel class types rather than on the operator.6 Long-distance, intercity, and local ser�vices will coordinate to ensure that passengers boarding a local service can transfer


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	6 Refer to the LOSSAN Optimization Study’s “Report on Cost and Revenue Options”


	6 Refer to the LOSSAN Optimization Study’s “Report on Cost and Revenue Options”
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	The near-term horizon focuses on restructuring services


	The near-term horizon focuses on restructuring services


	The near-term planning horizon targets network development within the next one to two

years. Many constraints that exist today on the LOSSAN Rail Corridor are assumed to

remain during this period – for example, operating agreements, several capacity bottle�necks, and limited equipment availability.


	Near-term planning efforts focus on restructuring existing passenger timetable struc�tures into coordinated pulse schedules with timed connections. Services will run at reg�ular intervals, though it is likely that service gaps will remain during some portions of the

day.


	The following service goals were set for the near-term planning horizon using those out�lined in prior stakeholder reports and through feedback received from the LOSSAN

Study’s operator stakeholder working group:


	Figure
	Figure
	Station and Goleta with a regular operating pattern north of Goleta.


	An hourly base pattern for Metrolink and COASTER services on all lines.


	An hourly base pattern for Metrolink and COASTER services on all lines.


	Los Angeles Union Station service as a bottom of the hour (xx:30) connection node

for Metrolink services.


	Metrolink Inland Empire-Orange County services to have timed-connections with

trains serving San Diego County. Connections could be made at any station between

Orange and Laguna Niguel.



	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Surfliner services.


	Trains operating on the same corridor and serving similar stations to be distributed

across the hour to provide an even spread of coverage.


	Trains operating on the same corridor and serving similar stations to be distributed

across the hour to provide an even spread of coverage.


	Peak slots to be evenly distributed with the base pattern where possible.



	The mid-term horizon increases service via pinpoint investments


	The mid-term planning horizon targets network development within the next four to six

years. Planning efforts focus on achieving full-day, repetitive and regular pulse schedules


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Link US at Los Angeles Union Station is complete. The station will have one set of run�
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	through tracks and operators will have increased rolling-stock availability to offer higher

service levels.


	through tracks and operators will have increased rolling-stock availability to offer higher

service levels.


	The following service objectives were set for the mid-term planning horizon using goals

outlined in stakeholder reports and through feedback received through the LOSSAN

Study’s technical working group:


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Goleta, regular pattern north of Goleta.


	Hourly base pattern for Metrolink and COASTER services on all lines.


	Hourly base pattern for Metrolink and COASTER services on all lines.


	Peak overlays to form half-hourly overlays where possible.


	Los Angeles Union Station to provide service connections at the top and bottom of

every hour.


	Metrolink Inland Empire-Orange County line to have timed-connections with trains

serving San Diego County.



	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Surfliner services.


	Trains operating on the same corridor and serving similar stations to be distributed

across the hour to provide an even spread of coverage.


	Trains operating on the same corridor and serving similar stations to be distributed

across the hour to provide an even spread of coverage.


	Runtimes and connections to be improved through new infrastructure and fleet.



	The long-term horizon answers State Rail Plan and operator goals


	The long-term planning horizon targets strategic network development. Its focus is to

meet the following service objectives:


	Deliver on desire to implement an integrated network.


	Deliver on desire to implement an integrated network.


	Address the service goals outlined the 2018 California State Rail plan’s interim plan�ning horizon (2027).


	Leverage Metrolink’s SCORE program, SANDAG’s Infrastructure Development Plan,

as well as early California High-Speed Rail investments.


	Help deliver the 2028 LA Olympics successfully.



	The long-term planning horizon assumes streamlined service products that align


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Surfliner and NCTD will run complementary and integrated services.
	Figure
	Figure
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	RECOMMENDATIONS IN BRIEF


	RECOMMENDATIONS IN BRIEF


	The LOSSAN Study’s results are reported by planning horizon for near-, mid- and long�term concepts. Results of each planning horizon are sectioned by service outcomes

delivered to the passenger, operating requirements that operators need to work towards,

and infrastructure requirements that agencies can use to target funding sources.


	Service delivery for each planning horizon is dependent on the completion of the full set

of recommended projects and agreement by the affected operators. Each planning hori�zon assumes that operational improvements and capital projects from the prior planning

horizon are complete.
	Figure
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	Infrastructure projects


	Infrastructure projects


	Near-term Projects


	Completion of the third track as part of the Rosecrans-Mar�quardt grade separation project.


	Completion of Anaheim Canyon double track project


	Both platform edges at Camarillo station can be served


	Completion of UPRR’s upgrades to CTC on the Santa Barbara

Subdivision and powering up of several sidings


	Laguna Niguel to San Juan Capistrano Passing Siding Project


	Operational requirements


	Operating Parameter Requirement


	Schedule Margin 
	Dwell 
	10% all lines


	Figure
	Metrolink 1 minute

COASTER 1 minute


	Figure
	Figure
	Near-term horizon
	Meet locations


	Honda siding

Seacliff siding

Moorpark station

Chatsworth


	CP Maple


	Serra siding and CP SONGS

CP Eastbrook and CP Shell

CP Valley and CP Torrey

CP Miramar


	POWER & CONSIST

CONFIGURATION


	Figure
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	Part
	Figure
	Service Outcomes
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
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	Infrastructure projects


	Infrastructure projects


	Mid-term Projects


	Link US Phase A


	San Bernardino Subdivision Corridor prioritized upgrades


	Central Coast (San Luis Obispo) Layover Facility


	Goleta Layover Facility Expansion


	San Diego Layover and Maintenance Facility


	Elimination of delay in block locations and all holdout rules7,8


	Carpinteria Station Double Track and Second Platform


	Seacliff Siding extension


	Leesdale Siding extension and Oxnard Station second platform


	Camarillo Station New Pedestrian Grade Separated Crossing


	Simi Valley Double Track and Platform

Chatsworth Station and Signal Project


	Burbank to Los Angeles Signal Respacing and Burbank Junction


	speed improvement


	Orange-Olive Wye and CP Maple Improvements

San Juan Creek Bridge replacement


	Serra Siding Extension


	Extension of double track north of CP SONGS


	Batiquitos Lagoon Double Track


	San Dieguito Double Track


	CP Miramar signal upgrade

San Diego Convention Center Station


	Operational requirements


	Operating Parameter Requirement


	7% non-freight lines


	Schedule Margin 
	10% lines shared with freight


	Figure
	Dwell 
	Devon siding


	Metrolink 1 minute

COASTER 1 minute


	Mid-term horizon


	Meet locations


	POWER & CONSIST

CONFIGURATION


	Items listed in bold are anchor projects
	7 Moorpark, Chatsworth Burbank, Glendale,


	7 Moorpark, Chatsworth Burbank, Glendale,


	8 Refer to The Task 1 report



	Concepcion sidings

Leesdale siding

Camarillo Station

Moorpark Station

Simi Valley Station

Chatsworth Station

Van Nuys Station


	CP Maple


	Serra Sidings


	CP SONGS


	CP Del Mar


	CP Torrey


	CP Scripps


	CP Miramar


	Figure
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	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Service Outcomes
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	LOS ANGELES – SAN DIEGO – SAN LUIS OBISPO RAIL CORRIDOR OPTIMIZATION STUDY 
	31



	Infrastructure projects


	Infrastructure projects


	Long-term Projects


	Link US Phase B


	4-track San Bernardino Subdivision between

Los Angeles and Fullerton


	Ventura Station double track and siding extension


	Leesdale Siding extension to Camarillo


	Siding between tunnels 27 and 28


	CP Raymer to CP Bernson Double Track


	Third Track between Tustin area and Laguna Niguel Area


	Irvine Station and Fourth Main Track


	San Onofre to Pulgas Double Track Phase 1, Stage 2


	Eastbrook to Shell Double Track (San Luis Rey River Bridge)


	Carlsbad Village Double Track


	La Costa to Swami Double Track


	Sorrento to Miramar Phase 2


	Operational requirements


	Operating Parameter Requirement


	Schedule Margin 
	7% non-freight lines


	10% lines shared with freight


	Dwell 
	Figure
	Figure
	Figure
	Figure
	Metrolink 1 minute

COASTER 1 minute


	Devon siding


	Long-term horizon


	Meet locations


	Concepcion sidings

Moorpark Station

Simi Valley Station

Chatsworth Station

CP Maple


	Serra Sidings

CP SONGS

CP Del Mar

CP Torrey


	POWER & CONSIST

CONFIGURATION


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Items listed in bold are anchor projects
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	Part
	Figure

	Part
	Figure
	3 | Optimized service and operating plans
	3 | Optimized service and operating plans


	READER’S GUIDE ON THE OUTPUTS OF THE STUDY


	READER’S GUIDE ON THE OUTPUTS OF THE STUDY


	The service, operation and infrastructure plans are designed to identify and specify the

carrying capacity for the LOSSAN Rail Corridor in general time horizons. Service and

operation concepts illustrate a four-hour operating window that acts as a template to

guide timetabling for the entire day. The Timetables represent conceptual schedules,

and operators will need to agree on which train slots to activate throughout the day to

match supply to demand, and equipment and crewing needs. For implementation of any

particular schedule, operators will need to agree on the operating concept, which train

slots to activate throughout the day to match supply to demand, and equipment and

crewing needs. (


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Reader’s guide to netgraphs
	The Orange service is

illustrated with a solid


	line as it operates on an hourly

frequency.


	Teal-colored line services

5 intermediate stations.


	Northbound teal-colored trains

arrive at Oceanside at minute 52.

Passengers have 10 minutes to

transfer to the northbound orange

service. The teal colored trains

have a 15-minute turn time and

depart southward at minute 07.


	Northbound trains

depart at minute 52.


	Southbound trains

arrive at minute 52.


	Figure
	Figure
	Figure

	Time axis


	Time axis


	Figure
	Distance axis


	Illustration of

corridor tracks


	White areas represent

multiple track sections


	Gray areas represent

single track sections


	Figure
	State sponsored services


	Pacific Surfliner


	Metrolink services


	Ventura County


	Orange County


	Antelope Valley


	IEOC


	91 Line/Perris


	NCTD services


	Reader’s guide to stringline charts
	COASTER


	SPRINTER
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	NEAR-TERM RECOMMENDATIONS


	NEAR-TERM RECOMMENDATIONS


	The near-term planning horizon seeks to address the 2022 goals presented in the 2018

California State Rail Plan and LOSSAN Business Plan objectives to implement 14-round–


	trips between San Diego and Los Angeles, eight roundtrips between San Diego and


	Surfliner using present-day infrastructure and operating conditions (as of October 2020).

This planning horizon also supports Metrolink and COASTER service level growth by

providing a catalog of train slots that can be activated by the operator depending on

market, and equipment and crewing availability.


	The COVID-19 pandemic has had a major impact on ridership levels since March 2020.

The near-term planning horizon provides a recovery framework for operators to use as


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	-


	dinated via Caltrans has already been completed using the LOSSAN Study operating

framework detailed in this section. The LOSSAN Agency can continue to develop this

strategy with Metrolink and NCTD to develop a coordinated action plan for rail service in

Southern California.


	Service outcomes


	Figure
	operate on an hourly frequency between San Diego and Los Angeles.


	Intercity passenger rail slots north of Los Angeles to Goleta are scheduled on a two�hourly frequency, and to San Luis Obispo on a four-hourly frequency. The LOSSAN

Agency, in coordination with Amtrak, Metrolink and UP will need to select the slots to


	Intercity passenger rail slots north of Los Angeles to Goleta are scheduled on a two�hourly frequency, and to San Luis Obispo on a four-hourly frequency. The LOSSAN

Agency, in coordination with Amtrak, Metrolink and UP will need to select the slots to



	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Amtrak Long Distance Services


	Amtrak’s Coast Starlight service operates one roundtrip per day between Los Ange�les Union Station and Seattle. The LOSSAN Study recommends that this service uti�
	Amtrak’s Coast Starlight service operates one roundtrip per day between Los Ange�les Union Station and Seattle. The LOSSAN Study recommends that this service uti�

	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	services.


	Amtrak’s Southwest Chief service operates one roundtrip per day between Los Ange�les Union Station and Chicago. This service is not explicitly planned in the LOSSAN

south of Los Angeles Union Station or utilize another slot that is agreed separately

with the host railroads.
	Amtrak’s Southwest Chief service operates one roundtrip per day between Los Ange�les Union Station and Chicago. This service is not explicitly planned in the LOSSAN

south of Los Angeles Union Station or utilize another slot that is agreed separately

with the host railroads.
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	Antelope Valley Line


	Antelope Valley Line


	Regional rail slots that can be used for commuter or intercity services are scheduled

on an hour frequency between Vista Canyon and Los Angeles Union Station and ser�vice patterns are scheduled on a two-hourly frequency between Lancaster and Vista

Canyon.


	Regional rail slots that can be used for commuter or intercity services are scheduled

on an hour frequency between Vista Canyon and Los Angeles Union Station and ser�vice patterns are scheduled on a two-hourly frequency between Lancaster and Vista

Canyon.


	Further peak-direction options are available for use and are detailed in the appendix.



	Inland Empire-Orange County Line


	Regional rail slots that can be used for commuter or intercity services are scheduled

on a 30-minute frequency between the Inland Empire and Laguna Niguel. (Refer to

page 46 for operating alternatives to Oceanside).


	Regional rail slots that can be used for commuter or intercity services are scheduled

on a 30-minute frequency between the Inland Empire and Laguna Niguel. (Refer to

page 46 for operating alternatives to Oceanside).



	Orange County Line


	Regional rail slots that can be used for commuter services are scheduled to support

three trains per hour between Los Angeles Union Station and Laguna Niguel using

15-minute frequency intervals.


	Regional rail slots that can be used for commuter services are scheduled to support

three trains per hour between Los Angeles Union Station and Laguna Niguel using

15-minute frequency intervals.


	Regional rail slots can operate on an hourly frequency between Laguna Niguel and

Oceanside during peak hours. It is recommended that regional rail slot frequencies to

Oceanside are reduced to two-hourly intervals during-off peak periods for timetable

stability.



	Riverside Line


	Service on this line was not explicitly modelled for this study.


	Service on this line was not explicitly modelled for this study.



	San Bernardino Line


	Regional rail slots that can be used for commuter services were modelled to arrive at

Los Angeles Union Station at xx:22 and depart at xx:38 to align with the existing and

planned service as informed by Metrolink.


	Regional rail slots that can be used for commuter services were modelled to arrive at

Los Angeles Union Station at xx:22 and depart at xx:38 to align with the existing and

planned service as informed by Metrolink.



	Ventura County Line


	Regional rail slots that can be used for commuter services are scheduled on a two�hourly frequency between Oxnard and Los Angeles Union Station. Peak-directional

trains provide service from East Ventura (Refer to page 46). Regional rail and Intercity

passenger rail slots provide a combined hourly service level.


	Regional rail slots that can be used for commuter services are scheduled on a two�hourly frequency between Oxnard and Los Angeles Union Station. Peak-directional

trains provide service from East Ventura (Refer to page 46). Regional rail and Intercity

passenger rail slots provide a combined hourly service level.


	Regional rail slots that can be used for commuter services are scheduled on an



	hourly frequency between Los Angeles Union Station and Van Nuys (Refer to page 46

for a discussion on a Chatsworth alternative).


	91/Perris Valley Line


	Regional rail slots that can be used for commuter or intercity services are scheduled

on a 30-minute frequency between Los Angeles Union Station and Inland Empire.
	Regional rail slots that can be used for commuter or intercity services are scheduled

on a 30-minute frequency between Los Angeles Union Station and Inland Empire.
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	Near-term
	Near-term
	COASTER


	Regional rail slots that can be used for commuter or intercity services are scheduled

on an hourly basis throughout the day.


	Regional rail slots that can be used for commuter or intercity services are scheduled

on an hourly basis throughout the day.


	A peak overlay can also be scheduled to provide a 20-minute corridor frequency with

the base regional rail and intercity passenger rail hourly slots.



	SPRINTER


	Regional rail slots that can be used for commuter services are scheduled on a

30-minute frequency between the Oceanside and Escondido.


	Regional rail slots that can be used for commuter services are scheduled on a

30-minute frequency between the Oceanside and Escondido.



	Freight services


	Freight capacity on the Santa Barbara Subdivision is programmed by UP. The LOS�SAN Study coordinated with the UP to ensure that capital projects were aligned.


	Freight capacity on the Santa Barbara Subdivision is programmed by UP. The LOS�SAN Study coordinated with the UP to ensure that capital projects were aligned.


	Freight capacity on the San Bernardino Subdivision is being addressed through a

concurrent planning study led by BNSF and Caltrans. The freight capacity study

builds on the concepts developed in this LOSSAN Study.


	Freight capacity between CP Atwood and San Diego and investment recommen�dations are documented in BNSF’s San Diego Pathing Study by BNSF. The freight

capacity study was developed using the concepts detailed in this LOSSAN Study.1



	Connectivity at key nodes


	Santa Barbara / Goleta: intercity passenger rail slots are scheduled around the top of

the hour (xx:00) at Santa Barbara every two hours, and are scheduled on a xx:15/xx:45

node at Goleta. Both nodes can be used as connection points for other operators to

design connections around.


	Los Angeles Union Station: Regional rail slots for commuter service are centered

around both the top of the hour (xx:00) and bottom of the hour (xx:30) for connections

between services. Intercity passenger rail slots are presented as centered around the

top of the hour (xx:00) and provide connection opportunities to Amtrak Thruway buses

and other regional rail services.


	Santa Ana – Laguna Niguel: Inland Empire-Orange County (IEOC) line services inter�line with intercity passenger rail and regional rail slots along the LOSSAN rail corridor at

minimum planned headways. Southbound IEOC line services and scheduled ahead of

intercity passenger rail and regional rail slots operating from Los Angeles Union Station,

whereas northbound slots follow these services. Passengers can continue their journey


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	onward connecting service. The transfer can be made at any station along the LOSSAN

rail corridor between Santa Ana and Laguna Niguel.


	1 BNSF, NCTD. “San Diego Pathing Study: Final Report” September 22, 2020.


	1 BNSF, NCTD. “San Diego Pathing Study: Final Report” September 22, 2020.
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	Oceanside: Connection opportunities are constrained by single-track sections on either

side of the station between CP Shell and CP Eastbrook. (Refer to page 46 for alternative

operating strategies). Oceanside provides the following connection opportunities:


	Oceanside: Connection opportunities are constrained by single-track sections on either

side of the station between CP Shell and CP Eastbrook. (Refer to page 46 for alternative

operating strategies). Oceanside provides the following connection opportunities:


	One connection per hour between intercity passenger rail and regional rail scheduled

services with a transfer time of 13 minutes.


	One connection per hour between intercity passenger rail and regional rail scheduled

services with a transfer time of 13 minutes.


	Two connections per hour between SPRINTER services and Orange County bound

intercity passenger rail and regional rail services scheduled along the LOSSAN Rail

Corridor with a transfer time of 16 minutes.


	One connection per hour between SPRINTER and COASTER services with a transfer



	Figure
	Operating requirements


	The near-term scenario assumes infrastructure and operating conditions on the LOS�SAN Rail Corridor (as of October 2020). The LOSSAN Optimization Study Existing

Conditions report (Existing conditions report) provides a full description of these con�ditions and should be consulted for further detail. The sections below list the operating

requirements for the LOSSAN Study’s near-term planning horizon.


	Section running times


	Section running times ( were calculated in the

LOSSAN Agency’s Viriato server using the rolling-stock listed in the table below.2 Sec�tion running times comprise technical calculated runtimes that are factored by 10%.

Please refer to the LOSSAN Agency Viriato Server for a comprehensive listing of run�times measured between control points and station nodes.


	Figure
	Figure
	Minor timetable revisions for production schedules would be necessary to account for slower runtimes to ensure that trains

keep to schedule.
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	Near-term
	Near-term
	Near-term rolling-stock calculation assumptions


	Service Locomotive Car


	Figure
	Figure
	Figure
	Siemens Charger 6 bi-level Surfliner cars


	Metrolink Ventura County EMD F1253 
	Metrolink Antelope Valley EMD F1253 
	Metrolink Orange County EMD F1253 
	6 bi-level Rotem cars


	6 bi-level Rotem cars


	6 bi-level Rotem cars


	6 bi-level Rotem cars



	Metrolink 91/Perris Valley EMD F1253 
	Metrolink Inland

Empire-Orange County


	EMD F1253 
	6 bi-level Rotem cars


	6 bi-level Rotem cars


	6 bi-level Rotem cars



	NCTD COASTER Siemens Charger 5 bombardier bi-level cars


	Dwell times


	Minimum dwell times are based on the corridor conditions detailed in the Existing Condi�tions report. Some station dwells are longer than the minimum time to enable timetables

to work in single-track sections. Dwell times can be read from the stringline charts listed

in this document (pages 48-53).


	Near-term minimum dwell values [minutes]


	Service Minimum dwell Exception


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Table
	TR
	TD
	TD


	Table
	TR
	TD
	TD
	TD


	Double track locations where opposing trains may safely pass one-another


	Refer to stringline charts on pages 48-53


	Honda Siding: Passenger trains are timetabled to meet opposing passenger trains at

Honda siding symmetrically around the bottom of the hour (minute xx:30) on odd hours.

To ensure that this meet aligns with corridor-wide operations, trains are timetabled with

the following considerations:


	Train movements have four-minute minimum separation times at CP North Honda

and CP South Honda.


	Train movements have four-minute minimum separation times at CP North Honda

and CP South Honda.


	Southbound trains have an 83-minute travel time (77 minutes of section running

and six minutes of dwell) between San Luis Obispo and Honda siding to arrive at CP

North Honda at minute xx:28.



	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	time of writing and a Siemens Charger was used to generate plausible running times instead.


	Figure
	Figure
	Figure
	Figure
	Figure
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	Northbound trains depart Goleta at minute xx:16 in the previous even hour and have

a total section running time of 70 minutes to reach Honda siding prior to minute

xx:30.


	Northbound trains depart Goleta at minute xx:16 in the previous even hour and have

a total section running time of 70 minutes to reach Honda siding prior to minute

xx:30.


	Northbound trains depart Goleta at minute xx:16 in the previous even hour and have

a total section running time of 70 minutes to reach Honda siding prior to minute

xx:30.



	Seacliff siding: Passenger trains are timetabled to meet opposing passenger trains at

Seacliff siding symmetrically around minute the bottom of the hour (xx:30) on odd hours.


	Southbound trains depart Santa Barbara at xx:01 and have a section running time of


	Southbound trains depart Santa Barbara at xx:01 and have a section running time of


	Southbound trains depart Santa Barbara at xx:01 and have a section running time of


	27 minutes to reach Seacliff siding at minute xx:28.


	27 minutes to reach Seacliff siding at minute xx:28.




	Northbound trains depart Moorpark at minute xx:31 in the previous even hour and

have a travel time of 55 minutes (inclusive of section running and dwell times).



	Moorpark Station: -

park. As the station has a holdout rule, trains have a dwell budget totaling four minutes

in each direction to account for operational variations during the passenger exchange

process.


	Chatsworth Station:


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Chatsworth. As the station has a holdout rule, trains have a dwell budget totaling 4

minutes in each direction to account for operational variations during the passenger

exchange process.


	CP Maple: -

division at CP Maple. The operating plan is designed to ensure that a minimum sep�aration time of 2.5 minutes between trains is observed, southbound IEOC trains are

planned with a stationary meet with northbound services.


	Serra Siding and CP SONGS: The single-track sections between Laguna Niguel and

CP SONGS impose a major constraint on the LOSSAN Rail Corridor’s timetable struc�ture.4 The Laguna Niguel – San Juan Capistrano siding project will partially relieve the

bottleneck, however the 9.3-mile single-track section between Serra siding and CP

SONGs will remain. Operations around a shortened bottleneck are detailed in the mid�term concept.


	CP Serra and CP SONGs both have a minimum separation time of 2.5 minutes between


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	-


	quency, trains must operate through the section in 12.5 minutes. This zig-zag operation is

unstable and should be restricted to one or two instances during peak times if necessary.


	CP Eastbrook and CP Shell: The single-track section immediately north of Oceans�ide restricts the station’s ability to allow simultaneous arrivals and departures. CP Shell

and CP Eastbrook bound a single-track section and require separation times of 3.5 min�utes and 3.0 minutes respectively. To provide timetable robustness, northbound services


	4 Refer to the LOSSAN Study Existing Conditions report
	4 Refer to the LOSSAN Study Existing Conditions report
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	Near-term
	Near-term
	depart Oceanside before the symmetry minute at the top and bottom of the hour (xx:00

and xx:30), and southbound services arrive after.


	NCTD SPRINTER also operates using the top and bottom of the hour (xx:00 and xx:30)

symmetry minutes and its connections to Orange County are diminished as main�
	line services are planned to depart before the symmetry minute. However, NCTD’s

SPRINTER operations could use xx:15 and xx:30 symmetry minutes. This would provide

a connection time of ~15 minutes.


	CP Valley and CP Torrey: Train movements are restricted by the Del Mar and Miramar

single-track sections south of Oceanside. NCTD provided feedback that Del-Mar siding,

a short siding located just south of Solana Beach, is not suitable for train meets, which

limits train operations to 20-minute frequencies in each direction currently.


	CP Miramar: Train meets can be scheduled around minutes xx:00, xx:20 and xx:40 at

CP Miramar. The low line speeds, grade and current signal spacing require a four-min�ute separation time between trains for free flow movements, or two minutes if the north�bound train waits at the signal for the southbound service. During peak-operations,

NCTD’s COASTER operations may need to account for a stationary meet at CP Miramar

to enable 20-minute frequencies through the Del Mar and Miramar single track sections.


	Turn times at terminal stations


	Based on the service patterns developed for this LOSSAN Study, estimated turn times

were calculated for each of the terminal stations based on assumed equipment cycles.


	Figure
	Figure
	Figure
	-

utes, a precise value is given. It is important to note that assumed equipment cycles may


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	San Luis Obispo:


	The near-term service pattern and assumed equipment cycles estimate a 65-minute

turn time. This turn-time may change as it is subject to UP’s agreement of proposed

section running times.


	The near-term service pattern and assumed equipment cycles estimate a 65-minute

turn time. This turn-time may change as it is subject to UP’s agreement of proposed

section running times.



	Goleta:


	The near-term service pattern and assumed equipment cycles estimate terminating

trains to have a 150-minute turn time.


	The near-term service pattern and assumed equipment cycles estimate terminating

trains to have a 150-minute turn time.
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	Los Angeles Union Station:


	Los Angeles Union Station:


	The near-term service pattern and assumed equipment cycles estimate:


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	— — 
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	—

Orange County line trains have a 15-minute turn time;


	— 
	Figure
	Figure
	Figure
	Figure
	Figure
	Ventura County line trains to Van Nuys have a 30-minute turn time, whereas

trains to Ventura have a 90-minute turn time;


	— Antelope Valley line trains have a 15-minute turn time;


	— 91/Perris Valley line trains have a 15-minute turn time.

Laguna Niguel:


	The near-term service pattern and assumed equipment cycles estimate:


	— Orange County line trains turning for the reverse service have a 20-minute turn


	time;


	— Inland Empire-Orange County line trains turning for the reverse service have a


	seven-minute turn time, this becomes 35 minutes if hourly frequencies are used;


	— Alternatively, if Inland Empire-Orange County line trains turn for Orange County


	Line trains, the turn time is 15 minutes.

Oceanside:


	The near-term service pattern and assumed equipment cycles estimate:

— Orange County line trains turn in 45 minutes;


	— COASTER trains turn on the pocket track in 14 minutes or 30 minutes.

San Diego:


	The near-term service pattern and assumed equipment cycles estimate:

— COASTER trains turn in either 20 or 40 minutes;


	—


	Infrastructure requirements


	Anchor projects


	The optimized service and operations plan assumed for the near-term service pattern

used existing infrastructure conditions (October 2020), as well as some key projects

under design or construction currently, such as:


	Completion of Anaheim Canyon station double track and platform project;


	Completion of Anaheim Canyon station double track and platform project;


	Both platform edges at Camarillo station can be served.

	LOS ANGELES – SAN DIEGO – SAN LUIS OBISPO RAIL CORRIDOR OPTIMIZATION STUDY 
	45



	Near-term
	Near-term
	Near-term opportunities, constraints, and alternative service

options


	The near-term service concept developed in this study provides a framework for oper�ators to deliver and exceed the level of service operated in the October 2019 sched�ule using existing infrastructure. In the near-term, critical sections of single track on the

LOSSAN Rail Corridor continue to limit the flexibility of schedule design, however regular

service patterns with peak overlays are achievable.


	During the workshops with the LOSSAN Rail Corridor operators, four topics were raised

about the near-term concept: two in the LOSSAN North section (peak-service to Ven�tura County, train turns at Chatsworth) and two in the LOSSAN South Section (Inland

Empire – Orange County Line service extensions to Oceanside), and connectivity at

Oceanside.


	During the study’s development, the COVID-19 pandemic impacted ridership and oper�ations. Together with Caltrans and the other Joint Powers Authorities, the LOSSAN

Agency detailed a service ramp-up strategy to meet ridership and equipment availability

criteria as service recovered.


	LOSSAN North – Peak East Ventura services


	The single platform at Oxnard station prevents passenger rail services from operating on

hourly frequencies on the LOSSAN Rail Corridor through Ventura County.


	However, the LOSSAN Rail Corridor can support peak-direction Metrolink services


	between East Ventura and Los Angeles. Morning peak-direction southbound Ventura


	Surfliner train operates through Oxnard station. Afternoon peak-direction northbound


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	operates through the station. (Refer to the appendix for stringline chart examples).


	LOSSAN North – Service extensions through short turns at Chatsworth


	Hourly Ventura County line services that terminate at Van Nuys could extend to Chats�
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	the northern edge of Chatsworth station and Main 1 could then serve as a single-track

mainline track, and Main 2 as a storage track for turning services. Alternatively, a pocket

track could be built to store two trainsets for turning services.


	LOSSAN South – Inland Empire-Orange County line services operate to

Oceanside


	The near-term service concept does not preclude Inland Empire-Orange County.

IEOC passengers would have the opportunity to transfer at Laguna Niguel and


	The near-term service concept does not preclude Inland Empire-Orange County.

IEOC passengers would have the opportunity to transfer at Laguna Niguel and
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	Oceanside. The LOSSAN Rail Corridor’s timetable structure is constrained by three

primary factors;


	Oceanside. The LOSSAN Rail Corridor’s timetable structure is constrained by three

primary factors;


	1. the long section of single-track at San Clemente,


	1. the long section of single-track at San Clemente,


	2. the complexity of the timetable structure associated with the wye in Orange

County bound by the BNSF San Bernardino Subdivision (CP Fullerton Junction to

CP Atwood), the Metrolink Olive Subdivision (CP Atwood to CP Maple), and the

Metrolink Orange Subdivision (CP Maple to CP Fullerton Junction), and


	3. by further single-track sections on the LOSSAN North Corridor.



	Inland Empire-Orange County line trains can serve Oceanside through two options:


	Inland Empire-Orange County line trains can operate with an extended dwell at


	Inland Empire-Orange County line trains can operate with an extended dwell at



	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	between Laguna Niguel and Oceanside.


	The LOSSAN South Corridor can operate on an alternative timetable that prioritizes

direct connections between the Inland Empire and San Diego County via the Inland

Empire-Orange County line. Passenger services operate four trains per hour on a


	The LOSSAN South Corridor can operate on an alternative timetable that prioritizes

direct connections between the Inland Empire and San Diego County via the Inland

Empire-Orange County line. Passenger services operate four trains per hour on a



	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Empire-Orange County line trains operate on hourly trains paths, which together

create a 30-minute service to Oceanside. Orange County line services and 91/ Per�ris Valley trains also operate on 30-minute frequencies and run at a 15-minute offset


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	line services could operate as an express service between Los Angeles Union Sta�tion and Fullerton as passengers could access stations at Commerce, Norwalk, and

Buena Park by transferring at Fullerton on to the Orange County line service. (Refer

to the appendix for stringline charts).


	LOSSAN South – Connections at Oceanside


	The near-term service pattern sets train operations to run regularly at 30-minute or

hourly frequencies. However, single-track sections on the San Diego Subdivision limit


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	connection node between services but the mismatch between the available 20-minute

and 30-minute operating patterns allows only a subset of trains to have optimal connec�tions. Train frequencies on the San Diego Subdivision can only be switched to a 15-min�ute or 30-minute pattern once both the San Dieguito and Miramar bottlenecks are

resolved. Nevertheless, the near-term service pattern provides at least hourly connectiv�ity between services and improves upon the LOSSAN Rail Corridor’s existing service.
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	San Luis Obispo—Santa Barbara 
	San Luis Obispo—Santa Barbara 
	Near-term
	Figure
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	Part
	Figure
	Goleta—Los Angeles Union Station 
	Near-term
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	Los Angeles Union Station—San Diego 
	Los Angeles Union Station—San Diego 
	Near-term
	Figure
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	Part
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Near-term
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	Mid-term
	Mid-term
	MID-TERM RECOMMENDATIONS


	The mid-term planning horizon provides an interim service plan that provides full-day

service on the LOSSAN Rail Corridor. This planning horizon develops the restructured

operating plan – established in the near term – and recommends prioritized “pin-point”

capital investments that bring either tangible service increases or enable services to run

in a more reliable manner.


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	run-through tracks at Los Angeles Union Station are complete. The planning horizon

also assumes increased equipment availability and new maintenance and storage facili�ties at San Diego, Goleta, and San Luis Obispo, which will enable at least 15 roundtrips


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	-


	vice between Los Angeles Union Station and Goleta.5


	The stringline diagrams and sample schedules presented later in this section represent

one version of a potential ultimate schedule in the medium term. Phase in of service lev�els would need to be subject to detailed analysis and discussions between operators at

each schedule cycle.


	Service outcomes


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	operate on an hourly frequency between San Diego and Los Angeles Union Station.


	Intercity passenger rail slots north of Los Angeles Union Station to Goleta and San

Luis Obispo are scheduled on a two-hourly frequency. The LOSSAN Agency, Amtrak,


	Figure
	operation.6


	Amtrak Long Distance Services


	Amtrak’s Coast Starlight service operates one roundtrip per day between Los Ange�les Union Station and Seattle. The LOSSAN Study recommends that this service uti�services.


	Amtrak’s Coast Starlight service operates one roundtrip per day between Los Ange�les Union Station and Seattle. The LOSSAN Study recommends that this service uti�services.


	Amtrak’s Southwest Chief service operates one roundtrip per day between Los Ange�les Union Station and Chicago. This service is not explicitly planned in the LOSSAN



	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	5 Actual train frequencies are subject to agreement with the UP


	5 Actual train frequencies are subject to agreement with the UP


	6 Total number of trains operating north of San Luis Obispo will be determined by shared-use agreements between UP and

LOSSAN.
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	south of Los Angeles or utilize another slot that is agreed separately with the host rail�roads.


	south of Los Angeles or utilize another slot that is agreed separately with the host rail�roads.


	Antelope Valley Line


	Regional rail slots that can be used for commuter or intercity services are scheduled

on a 30-minute frequency between Santa Clarita and Los Angeles Union Station and

on an hourly frequency between Santa Clarita and Lancaster.


	Regional rail slots that can be used for commuter or intercity services are scheduled

on a 30-minute frequency between Santa Clarita and Los Angeles Union Station and

on an hourly frequency between Santa Clarita and Lancaster.


	The LOSSAN Study reflects the proposed capital recommendations detailed in the

Los Angeles Metropolitan Transportation Authority’s (LA Metro) technical study.7



	Inland Empire-Orange County Line


	Regional rail slots that can be used for commuter or intercity services are scheduled

on a 30-minute frequency between the Inland Empire and Laguna Niguel. (Refer to

page 46 for alternative operating options to Oceanside)


	Regional rail slots that can be used for commuter or intercity services are scheduled

on a 30-minute frequency between the Inland Empire and Laguna Niguel. (Refer to

page 46 for alternative operating options to Oceanside)



	Orange County Line


	Regional rail slots that can be used for commuter services are scheduled to support

three trains per hour between Los Angeles Union Station and Laguna Niguel using

15-minute frequency intervals.


	Regional rail slots that can be used for commuter services are scheduled to support

three trains per hour between Los Angeles Union Station and Laguna Niguel using

15-minute frequency intervals.


	Regional rail slots that can be used for commuter services can operate on an hourly

frequency between Laguna Niguel and Oceanside.



	Riverside Line


	Service on this line was not explicitly modelled for this study.


	Service on this line was not explicitly modelled for this study.



	San Bernardino Line


	Regional rail slots that can be used for commuter services were modelled to arrive at

Los Angeles Union Station at xx:22 and depart at xx:38 to align with the existing and

planned service as informed by Metrolink.


	Regional rail slots that can be used for commuter services were modelled to arrive at

Los Angeles Union Station at xx:22 and depart at xx:38 to align with the existing and

planned service as informed by Metrolink.



	Ventura County Line


	Regional rail slots that can be used for commuter services are scheduled on an


	Regional rail slots that can be used for commuter services are scheduled on an



	hourly frequency between Los Angeles Union Station and Moorpark. An additional

regional rail slot can run every 2 hours bi-directionally between Los Angeles and East

Ventura with bi-hourly intercity slots. Together, regional, and intercity slots provide

30-minute frequencies between Los Angeles Union Station and Moorpark, and hourly

frequencies to Oxnard.


	7 Metro. “Antelope Valley Line Study: Final Report,” October 22, 2019.
	7 Metro. “Antelope Valley Line Study: Final Report,” October 22, 2019.
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	Mid-term
	Mid-term
	91/Perris Valley Line


	Regional rail slots that can be used for commuter or intercity services are scheduled

operate on a 30-minute frequency between Los Angeles Union Station and the Inland

Empire.


	Regional rail slots that can be used for commuter or intercity services are scheduled

operate on a 30-minute frequency between Los Angeles Union Station and the Inland

Empire.



	COASTER


	Regional rail slots that can be used for commuter services are scheduled to support

two trains per hour between Oceanside and San Diego using a 20-minute frequency

interval. The third frequency is occupied by the intercity rail service.


	Regional rail slots that can be used for commuter services are scheduled to support

two trains per hour between Oceanside and San Diego using a 20-minute frequency

interval. The third frequency is occupied by the intercity rail service.



	SPRINTER


	Regional rail slots that can be used for commuter services are scheduled on a

15-minute frequency between the Oceanside and Escondido.8


	Regional rail slots that can be used for commuter services are scheduled on a

15-minute frequency between the Oceanside and Escondido.8



	Freight services


	Freight capacity on the Santa Barbara Subdivision is programmed by UP. The LOS�SAN Study coordinated with the UP to ensure that capital projects were aligned.


	Freight capacity on the Santa Barbara Subdivision is programmed by UP. The LOS�SAN Study coordinated with the UP to ensure that capital projects were aligned.


	Freight capacity on the San Bernardino Subdivision is being addressed through a

concurrent planning study led by BNSF and Caltrans. This study builds on the con�cepts developed in the LOSSAN Study.


	Freight capacity between CP Atwood and San Diego and investment recommen�dations are documented in BNSF’s San Diego Pathing Study. The freight capacity

study was developed using the concepts detailed in this LOSSAN Study.9



	Connectivity at key nodes


	Santa Barbara / Goleta: intercity passenger rail slots are scheduled around the top of

the hour (xx:00) at Santa Barbara and around a xx:15/xx:45 node at Goleta every two

hours. Both nodes can be used as connection points for other operators to design con�nections around.


	Camarillo: Intercity and regional rail slots for commuter service are centered around the

top and bottom of the hour (xx:00 and xx:30) and provide a 30-minute frequency frame�work for other transit services.


	Moorpark: Intercity and regional rail slots for commuter service are centered around

xx:15 and xx:45 and provide a 30-minute frequency framework for other transit services.


	Simi Valley: Intercity and regional rail slots for commuter service are centered around

xx:00 and xx:30 and provide a 30-minute frequency framework for other transit services.


	8 Subject to completion of capital projects outlined in NCTD’s “Analysis on increased SPRINTER service frequencies” report.

May 20th, 2020


	8 Subject to completion of capital projects outlined in NCTD’s “Analysis on increased SPRINTER service frequencies” report.

May 20th, 2020


	9 BNSF, NCTD. “San Diego Pathing Study: Final Report” September 22, 2020.
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	Chatsworth: Intercity and regional rail slots for commuter service are centered around


	Chatsworth: Intercity and regional rail slots for commuter service are centered around


	xx:15 and xx:45 and provide a 30-minute frequency framework for other transit services.


	Los Angeles Union Station: Intercity and regional rail slots for commuter service are


	centered around the bottom of the hour (xx:30) for connections. Additional connectivity


	around xx:00 is possible for services operating at 30-minute frequencies.10

Santa Ana – Laguna Niguel: Inland Empire Orange County (IEOC) line services inter�line with intercity passenger rail and regional rail slots along the LOSSAN rail corridor at

minimum planned headways. Southbound IEOC line services and scheduled ahead of

intercity passenger rail and regional rail slots operating from Los Angeles Union Station,

whereas northbound slots follow these services. Passengers can continue their jour�
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	onward connecting service. The transfer can be made at any station along the LOSSAN

rail corridor between Santa Ana and Laguna Niguel.


	Oceanside: Connections opportunities are constrained by single-track sections on

either side of the station between. (Refer to page 68 for alternative operating strategies).


	One connection per hour between intercity passenger rail and regional rail scheduled

services with a transfer time of 20 minutes.


	One connection per hour between intercity passenger rail and regional rail scheduled

services with a transfer time of 20 minutes.


	One connection per hour between regional rail scheduled services with a transfer

time of 10 minutes.


	Two connections per hour between SPRINTER services and Orange County bound

intercity passenger rail and regional rail services scheduled along the LOSSAN rail

corridor with a transfer time of six minutes.


	Two connections per hour between SPRINTER and COASTER services with transfer

times of 11 and 13 minutes.



	10
	Figure
	Figure
	Figure
	Figure
	Figure
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	Mid-term
	Mid-term
	Operating requirements


	The mid-term scenario recommends targeted capital and operational improvements to

lift the level of service quality on the corridor. Operations assume that hold-out rules and

delay-in-block timing delays are addressed to enable a tighter operating margin for rail

services.


	Section running times


	Section running times were calculated in the LOSSAN Agency’s Viriato server using the

rolling-stock listed in the table below. Section running times comprise technical calcu�lated runtimes that are factored by 7%. A minimum pad of 10% runtime is used on the

UP Santa Barbara Subdivision north of Goleta. Please refer to the LOSSAN Agency

Viriato Server for a comprehensive listing of runtimes measured between control points

and station nodes.


	Mid-term rolling-stock calculation assumptions


	Service Locomotive Car


	Figure
	Metrolink Ventura County EMD F12511 
	Siemens Charger 6 bi-level Surfliner cars


	6 bi-level Rotem cars


	6 bi-level Rotem cars



	Metrolink Antelope Valley EMD F12511 
	Metrolink Orange County EMD F12511 
	Metrolink 91/Perris Valley EMD F12511 
	6 bi-level Rotem cars


	6 bi-level Rotem cars


	6 bi-level Rotem cars


	6 bi-level Rotem cars


	6 bi-level Rotem cars



	Metrolink Inland

Empire-Orange County


	EMD F12511 
	NCTD COASTER Siemens Charger 5 bombardier bi-level cars


	Dwell times


	Dwell times can be read from the stringline charts listed in this document.


	Mid-term minimum dwell values [minutes]


	Service Minimum dwell Exception


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Table
	TR
	TD
	TD


	Table
	TR
	TD
	TD
	TD


	Meet locations


	Refer to stringline charts on pages 70-75


	11


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	time of writing and a Siemens Charger was used to generate plausible running times instead.


	Figure
	Figure
	Figure
	Figure
	Figure
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	Part
	Figure
	Figure
	Figure
	Devon and Concepcion sidings: Passenger trains are timetabled to meet opposing

passenger trains symmetrically around the top of the hour (xx:00) at Devon siding (odd

hours) and at Concepcion siding (even hours). To ensure that these meets align with

LOSSAN Rail Corridor-wide operations, trains are timetabled with the following consider�ations:


	Train movements have four-minute minimum separation times at CP North Devon and

CP South Devon.


	Southbound trains have a 50-minute travel time (47 minutes of section running and

three minutes of dwell) between San Luis Obispo and Devon siding to arrive at CP

North Devon at minute xx:28. Northbound and southbound trains have a total travel

time of 56 minutes (54-minute section running time and 2-minute dwell) between

Devon and Concepcion siding. Four minutes of schedule time is applied at both sid�ings to accommodate operations for train meets.


	Northbound and southbound trains have a section running time of 41 minutes

between Concepcion siding and Goleta to ensure that siding meets are centered

around the top of the hour (xx:00).


	If trains operate using a four-hourly pattern schedule, constraints still apply at the siding

used for train meets: meets should occur around the top of the hour (xx:00).


	Leesdale siding and Camarillo Station: Passenger trains are timetabled to meet

opposing passenger trains symmetrically around the top of the hour (xx:00) at either

Camarillo (Intercity slots) or on Leesdale siding (bi-directional regional rail slots). Lees�dale siding enables at least hourly service between Moorpark and East Ventura. Intercity

service is planned with two-minute dwells, which precludes its ability to meet on Leesdale

siding. Regional rail slots available for Metrolink enable train meets on Leesdale siding.


	Van Nuys – Chatsworth – Simi Valley – Moorpark Stations: Passenger trains are

scheduled with 13- and 14-minute section running times between stations to enable

station meets with opposing passenger trains symmetrically around minutes xx:00 and

xx:30, or xx:15 and xx:45.


	CP Maple: Inland Empire-Orange County line service has operational buffer scheduled

at CP Maple to enable the converging services to synchronize with mainline operations.


	Serra Siding and CP SONGS: Passenger trains are timetabled around the single-track

section at San Clemente. Potential siding extensions at Serra and CP SONGS, reduce

the single-track section running time to eight minutes (non-stop service) or 10 minutes


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	the single-track section to allow the switch to reset and to accommodate minor operating

variations. Trains can operate bi-directionally in 30-minute intervals.


	CP Del Mar – CP Torrey and CP Scripps – CP Miramar: Train movements are pri�marily restricted by the Del Mar and Miramar single-track sections south of Oceans�
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	Mid-term
	Mid-term
	ide. The San Dieguito double-track project reduces the section of single track, enabling

20-minute frequencies and freight movements to operate south of Oceanside.


	Turn times at terminal stations


	Based on the service patterns developed for this study, estimated turn times were cal�culated for each of the terminal stations based on assumes equipment cycles. These


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	precise value is given. It is important to note that these turnaround times are based on


	Figure
	Figure
	Figure
	oped for implementation.


	Figure
	Figure
	Figure
	Figure
	-


	San Luis Obispo:


	The mid-term service pattern and assumed equipment cycles estimate a 15-minute


	The mid-term service pattern and assumed equipment cycles estimate a 15-minute



	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	it is subject to UP’s agreement of proposed section running times.


	Goleta:


	The mid-term service pattern and assumed equipment cycles estimate that terminat�ing trains have an 85-minute turn time.


	The mid-term service pattern and assumed equipment cycles estimate that terminat�ing trains have an 85-minute turn time.



	East Ventura:


	The mid-term service pattern and assumed equipment cycles estimate that terminat�ing trains have a 95-minute turn time.


	The mid-term service pattern and assumed equipment cycles estimate that terminat�ing trains have a 95-minute turn time.



	Moorpark:


	The mid-term service pattern and assumed equipment cycles estimate that terminat�ing trains have a 40-minute turn time.


	The mid-term service pattern and assumed equipment cycles estimate that terminat�ing trains have a 40-minute turn time.



	Los Angeles Union Station:


	The mid-term service pattern and assumed equipment cycles estimate that terminat�ing intercity trains have an 85-minute turn time.


	The mid-term service pattern and assumed equipment cycles estimate that terminat�ing intercity trains have an 85-minute turn time.



	Laguna Niguel:


	The mid-term service pattern and assumed equipment cycles estimate:


	The mid-term service pattern and assumed equipment cycles estimate:



	— Orange County line trains turning for the reverse service have a 20-minute turn


	time;


	— Inland Empire-Orange County line trains turning for the reverse service have a


	7-minute turn time, this becomes 35 if hourly frequencies are used;


	— Alternatively, if Inland Empire-Orange County line trains turn for Orange County


	Line trains, the turn time is 15 minutes.
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	Oceanside:


	Oceanside:


	The mid-term service pattern and assumed equipment cycles estimate:


	The mid-term service pattern and assumed equipment cycles estimate:



	—


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	(Refer to page 68 for a discussion on further measures);


	— COASTER trains turn on the pocket track in 14 minutes or 30 minutes.


	San Diego:


	The mid-term service pattern and assumed equipment cycles estimate:

— COASTER trains turn in 20 minutes;


	The mid-term service pattern and assumed equipment cycles estimate:

— COASTER trains turn in 20 minutes;



	—


	Figure
	Figure
	Infrastructure requirements


	Anchor projects


	Project Name


	Project Description and reasons for

requirement


	Subdivision &

Mile Post


	Table
	TR
	TD
	TD


	project also includes the upgrade of rail control

systems to enable short train headway times. This


	River, 0


	Figure
	to operate through the station without turn vehicle


	sets.


	San Bernardino

Subdivision

prioritized upgrades


	Analysis of investments necessary to support

passenger and freight services is being detailed

through BNSF’s San Bernardino Pathing Study.

The mid-term assumes Stage 5 improvements are

complete, which includes sidings for meets and

4 track sections between CP Soto and Fullerton,


	San Bernardino,

157.5 to 158.7
	provides further train paths for passenger rail.
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	Mid-term
	Mid-term
	Recommended prioritized projects


	Project Name


	Project Description and reasons for

requirement


	San Luis Obispo

(Central Coast)

Layover


	Expand / relocate layover facility. Facility to store

three trainsets with capacity for minor maintenance

and car wash.


	Subdivision &

Mile Post


	Santa Barbara


	248.7


	Goleta Layover


	Expansion


	Expand existing layover facility by 900 feet to hold

1-2 additional trains. Overnight storage allows


	Santa Barbara


	358.2


	San Diego Layover

and Maintenance

Facility


	service to begin/end in Goleta.


	New layover and maintenance facility in San Diego

County. Alleviate capacity problems at the San

Diego Santa Fe Depot and allow maintenance tasks


	San Diego TBC


	Install CTC and

upgrade non�powered switches


	Elimination of delay

in block locations

and track speed

upgrades12


	to be carried out in San Diego.


	Install CTC along 105 miles of track in Santa

Barbara and San Luis Obispo counties. 15 power

switches will be installed at 8 sidings. Enable train

meets to be scheduled at more locations, which

increases line capacity and enables a further

roundtrip.


	Elimination of delay in block locations between

Santa Barbara and Camarillo. Increase line speeds

to achieve travel times of 56 minutes between CP

South Santa Barbara and CP Camarillo. Project

ensures trains operate on a 2-hourly pattern, with

meets at Santa Barbara and Camarillo.


	Santa Barbara

355.7–251.5


	Santa Barbara,

248.7–413.1


	Carpinteria Station

Double Track and

Second Platform


	Figure
	Figure
	to allow two trains in the station simultaneously.

Provides a passing location for out of slot passenger

and freight trains and improves corridor resilience.

In the long-term, all stations on the LOSSAN Rail

Corridor should have two platforms and no hold-out

rule.


	Santa Barbara,

337.8


	Seacliff Siding Upgrade and extend siding to improve passenger


	and freight train meets. Increase timetable resilience


	Santa Barbara,

385.30–387.00


	by shortening single track territory.


	12 Refer to The Task 1 report


	12 Refer to The Task 1 report



	60 PART 3 | OPTIMIZED SERVICE AND OPERATING PLANS


	60 PART 3 | OPTIMIZED SERVICE AND OPERATING PLANS




	Project Name


	Project Name


	Project Description and reasons for

requirement


	Subdivision &

Mile Post


	Leesdale siding

extension and

Oxnard Second

Platform


	Camarillo Station

Pedestrian Grade

Separated Crossing


	Moorpark holdout

rule elimination


	The extension of Leesdale siding between CO402

at MP 409.1 and CP O406 at MO 405.6 enables

passenger services to operate at 60-minute

frequencies to Oxnard and eliminate a complicated


	3 step meet. If funding becomes available, the

construction of a second platform face at Oxnard

in the midterm, (prioritized in the long term) will

further the capacity improvements and operational

siding.


	3 step meet. If funding becomes available, the

construction of a second platform face at Oxnard

in the midterm, (prioritized in the long term) will

further the capacity improvements and operational

siding.



	Alternatively, a travel time reduction plan between

Simi Valley and Oxnard could delay the need

for Leesdale siding. Northbound trains pass CP

Sequoia at minute xx:31 and CP O406 at xx:58.

Southbound trains pass CP O406 at minute xx:02

and CP Sequoia at xx:29. Section travel times

(section running time and dwell) need to be 27

minutes. This could be achievable by raising line

speeds to 79mph and by upgrading siding speeds

and turnouts at Camarillo and the proposed Simi

Valley station double track project to match the

mainline. A second platform face at Oxnard station

would be required.


	Construct a pedestrian undercrossing and other

station improvements in Ventura County. The

project will be constructed by the City of Camarillo.

Improve pedestrian access to the second platform

for regular usage.


	Grade separate access to second platform and

update signal system to enable simultaneous use

of platforms. Added operating time to account for

holdout rules can be removed, passenger trains can

operate at 30-minute frequencies through Moorpark

station.
	Santa Barbara,

403–409


	Montalvo


	413.1
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	Part
	Figure
	Mid-term
	Project Name


	Simi Valley Double

Track and Platform


	Eliminate of

holdout rules


	Project Description and reasons for

requirement


	Completion of double track between CP Sequoia


	crossings, and a second platform at Simi Valley with

grade separated access.


	Enables 30-minute passenger frequencies through

Simi Valley to at least Moorpark.


	It is recommended that the double track is extended

a further 0.9 miles to CP Santa Susana to enable

potential 15-minute passenger frequencies to

operate on the single-track section between CP

Davis and CP Topanga.


	Eliminate holdout rules at, Glendale, Burbank,

Burbank-Hollywood Airport and Sorrento Valley.

Elimination of holdout rules allows simultaneous use

of all platforms. In single track sections, frequencies

can be improved by scheduling train meets at

stations.


	Subdivision &

Mile Post


	Ventura,

432.8–440.8


	–


	Chatsworth Station

and Signal Project


	Burbank


	Junction Speed


	Improvements


	Upgrade pedestrian crossing and system controls.

Eliminate the hold-out rule to enable simultaneous

use of platforms.


	Upgrade turnouts and add a crossover at Control

Point Olive to allow diverging moves from both

main tracks to Brighton Siding. Supports 30-minute

service on the Antelope Valley line.


	Ventura

444.37–446.72


	Ventura, 462.38

Valley, 11.1


	Burbank to Los

Angeles Signal

Respacing


	Orange-Olive Wye

and CP Maple

Improvements


	Communication and signal application program

changes; signal block respacing; addition of

intermediate signals. Supports 5-minute headways

on the Valley Subdivision and enables high through�put of trains.


	Upgrade the junction with an additional turnout as

recommended in Metrolink’s SCORE program to

remove “single-track” operations on M1. Project will

reduce junction separation times as required by the

operating plan.


	Valley,

4.8–11.38


	Orange,

172.2


	San Juan Creek

Bridge replacement


	Replace the existing 100-year-old railroad bridge

over San Juan Creek in San Juan Capistrano.

Existing bridge foundation does not meet design

and load standards. The new bridge will be built on

the western side of the existing bridge to minimize

interruption to passenger and freight train services


	Orange,

197.87


	and will conform to load and storm standards.
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	Project Name


	Project Name


	Project Description and reasons for

requirement


	Subdivision &

Mile Post


	Potential Serra


	Siding Extension


	Extend Serra siding to CP Capistrano and CP

Beach. Reduces the bottleneck at San Clemente

to 6.7 miles and travel times through the section

reduce to under 10 minutes enabling 2 trains per


	Orange,

197.4–201.0


	Potential SONGS


	Siding Extension


	hour and direction to operate.


	Relocate CP SONGS to the County line at MP

207.7. The project provides 1.55 miles of new

siding track and replaces bridges. This project

(together with the Serra siding extension) reduces

the bottleneck at San Clemente to allow 30-minute

headways. The shortened bottleneck also has


	San Diego,

207.7–209.25


	Figure
	San Diego

Pathing Study” by NCTD and BNSF.13


	Batiquitos Lagoon


	Double Track


	Extend double-track section from CP Ponto to CP

La Costa at MP 235.4. This project can be deferred


	to projects associated with the long-term horizon


	can reduce dwells reliably to 0.5 minutes and 1.5


	San Diego,

234.5–237.2


	San Dieguito


	Double Track


	minutes, respectively. The project provides schedule

resilience if a train is running out of slot.


	2.1 miles of second main track and San Dieguito

bridge replacement between CP Valley and CP

Del Mar. This project reduces the effective single�track section along the Del Mar bluffs, enabling 3

trains per hour and direction to operate. The project


	San Diego,

242.2–243.3


	Figure
	CP Miramar

signal upgrade


	San Diego


	Convention Center


	Station


	during off peak hours.13 14


	Four minutes of junction separation times at CP

Miramar are currently needed to allow opposing

trains to cross as speed. Rail control systems at

this location should be upgraded to support at least

2.5-minute separation times. This project provides

schedule resilience if a train is running out of slot.

New station at San Diego Convention Center.

TBD regular revenue service or special event only.

Enables COASTER service extension south of San

Diego Santa Fe Depot.


	San Diego,

252.9


	San Diego,

268.77–268.78


	13 BNSF, NCTD. “San Diego Pathing Study: Final Report” September 22, 2020


	13 BNSF, NCTD. “San Diego Pathing Study: Final Report” September 22, 2020


	14 Refer to Task 1 Report
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	Mid-term
	Mid-term
	Mid-term opportunities, constraints, and alternative service options


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Los Angeles Union Station. The run-through tracks will bind operations north and south

of Los Angeles Union Station as trains will no longer need to turn at the station. The run�
	Figure
	Figure
	Figure
	Figure
	Figure
	train path in alternating hours. Together, with shortened dwells at Los Angeles Union

Station, the operating pattern on LOSSAN South shifts by 30 minutes.


	Dwell time performance


	Dwell times in the mid-term planning horizon are shortened from 2.0 minutes to 1.5 min�
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	work towards in preparation of launching the mid-term operating concept.


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	-


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	quency and regular train operations on single sections of track.


	Figure
	This is particularly important on the single-track sections between Santa Barbara and

Chatsworth, and south of Oceanside, where trains are scheduled to meet at stations.

The successful implementation of dwell shortening may enable capital improvements

(e.g., Leesdale siding, Batiquitos Lagoon) projects to be deprioritized from mid-term to

the long-term planning horizon.


	Link US Phase A through tracks


	The through-tracks at Los Angeles Union Station should be used for through-service to

maximize capacity utilization. Metrolink services on LOSSAN North (Ventura County and

Antelope Valley lines) can be connected to LOSSAN South services (Orange County and


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Los Angeles Union station should occupy the through tracks. Terminating services should

be designed to use the existing alignment and terminal platforms.


	Oceanside turns


	If a regular, hourly Metrolink service to Oceanside is established in the mid-term, trains

may need to stage on the siding between Wisconsin Avenue and Oceanside Boulevard


	Figure
	Figure
	Figure
	solutions if this not feasible.


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
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	Turns at Oceanside


	Turns at Oceanside


	Main 1


	COASTER Platform


	Main 2


	Wisconsin Ave 
	Figure
	Oceanside Blvd


	Figure
	Figure
	Figure
	COASTER Platform


	Wisconsin Ave


	Terminating Orange County line train

operates to siding south of Wisconsin Ave.


	Main 1


	Main 2


	Oceanside Blvd


	Main 1


	Main 2


	COASTER Platform


	Wisconsin Ave 
	NCTD services operate from and to the

COASTER platform.


	Oceanside Blvd


	Wisconsin Ave


	Oceanside Blvd


	Figure
	COASTER Platform


	Main 1


	Figure
	Orange County line service returns to the

station to and prepares for its next departure.
	Main 2


	COASTER train 
	Orange County line train


	Metrolink trains could turn on either Main 1 or Main 2, if the section of track between

CP SONGS and Oceanside is upgrade to FRA Track Class 6 to allow 110 mph run�ning.15 FRA Track Class 6 could yield approximately two minutes of section running

time savings between CP SONGS and Oceanside in each direction. Travel time sav�ings would enable 10-minute turns, which would save an equipment set.


	Metrolink trains could turn on either Main 1 or Main 2, if the section of track between

CP SONGS and Oceanside is upgrade to FRA Track Class 6 to allow 110 mph run�ning.15 FRA Track Class 6 could yield approximately two minutes of section running

time savings between CP SONGS and Oceanside in each direction. Travel time sav�ings would enable 10-minute turns, which would save an equipment set.


	Alternatively, the LOSSAN Rail Corridor’s operating pattern can be shifted by 15 min�utes, however this will impact the prioritization of projects on LOSSAN North and will

require:



	— Two platform station at Grover Beach with no holdout rule

— Two platform station at Ventura with no holdout rule


	— Leesdale Siding extension at Camarillo, rather than from Oxnard


	— In addition, freight concepts detailed in BNSF’s San Diego Pathing Study would


	Figure
	Figure
	Figure
	Figure
	Refer to the appendix for alternative stringline charts.


	15 49 CFR 213.9 – Maximum allowable operating speeds for freight and passenger


	15 49 CFR 213.9 – Maximum allowable operating speeds for freight and passenger




	San Luis Obispo—Santa Barbara 
	San Luis Obispo—Santa Barbara 
	Mid-term
	Figure
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	Figure
	Goleta—Los Angeles Union Station 
	Mid-term
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	Los Angeles Union Station—San Diego 
	Los Angeles Union Station—San Diego 
	Mid-term
	Figure
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	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
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	Figure
	Figure
	Mid-term
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	Long-term
	Long-term
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	LONG-TERM RECOMMENDATIONS


	The long-term planning horizon answers 2018 California State Rail Plan’s 2027 planning


	Angeles and San Diego, and two-hourly service north of Los Angeles Union Station.16

Metrolink services operate can operate at 30-minute frequencies and some lines have

the potential to operate at 15-minute frequencies. NCTD COASTER services operate


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	The long-term planning horizon outlines the maximum service that could be delivered


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	plans are centered around the assumption that there are four platform edges serving the

run-through tracks at Los Angeles Union Station, and on the completion of the following

regional plans: Metrolink SCORE Program, early California High-Speed Rail investments

on the BNSF San Bernardino Subdivision, and SANDAG’s LOSSAN Rail Corridor Infra�structure Development Plan.


	The capital infrastructure described for the Long-Term Recommendations are not

funded yet and implementation time frames may thus extend years beyond a horizon

year of 2027. This suggests that service may get phased in over an extended period of

time as capital investments get completed and as demand builds.


	The stringline diagrams and sample schedules presented later in this section represent

one version of a potential ultimate schedule in the long term. Phase in of service lev�els would need to be subject to detailed analysis and discussions between operators at

each schedule cycle.


	Service outcomes


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	operate on an hourly frequency between San Diego and Los Angeles Union Station.


	Figure
	Intercity passenger rail slots extend north of Los Angeles Union Station to Goleta or

San Luis Obispo on a 2-hourly frequency. The LOSSAN Agency, Amtrak and UP can


	Figure
	Figure
	Figure
	Figure
	Figure
	17


	Amtrak Long Distance Services


	Amtrak’s Coast Starlight service operates one roundtrip per day between Los Angeles

Union Station and Seattle. The LOSSAN Study recommends that this service utilizes


	Amtrak’s Coast Starlight service operates one roundtrip per day between Los Angeles

Union Station and Seattle. The LOSSAN Study recommends that this service utilizes



	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	16 Actual train frequencies are subject to agreement with the UP.


	16 Actual train frequencies are subject to agreement with the UP.


	17 Total number of trains operating north of San Luis Obispo will be determined by shared-use agreements between UPRR and

LOSSAN.
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	Amtrak’s Southwest Chief service operates one roundtrip per day between Los Ange�les Union Station and Chicago. This service is not explicitly planned in the LOSSAN


	Amtrak’s Southwest Chief service operates one roundtrip per day between Los Ange�les Union Station and Chicago. This service is not explicitly planned in the LOSSAN


	Amtrak’s Southwest Chief service operates one roundtrip per day between Los Ange�les Union Station and Chicago. This service is not explicitly planned in the LOSSAN



	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	south of Los Angeles Union Station or utilize another slot that is agreed separately with

the host railroads.


	Antelope Valley Line


	Regional rail slots that can be used for commuter or intercity services are scheduled

on a 15-minute frequency between Santa Clarita and Los Angeles, on a 30-minute

frequency between Santa Clarita and Vista Canyon, and on an hourly frequency

between Vista Canyon and Lancaster.


	Regional rail slots that can be used for commuter or intercity services are scheduled

on a 15-minute frequency between Santa Clarita and Los Angeles, on a 30-minute

frequency between Santa Clarita and Vista Canyon, and on an hourly frequency

between Vista Canyon and Lancaster.



	Inland Empire-Orange County Line


	Regional rail slots that can be used for commuter or intercity services are scheduled

on a 30-minute frequency between the Inland Empire and Laguna Niguel.


	Regional rail slots that can be used for commuter or intercity services are scheduled

on a 30-minute frequency between the Inland Empire and Laguna Niguel.



	Orange County Line


	Regional rail slots that can be used for commuter or intercity services are scheduled

on 15-minute frequency between Los Angeles Union Station and Irvine. Three trains

per hour and direction can operate between Irvine and Laguna Niguel, one train can

operate between Laguna Niguel and Oceanside at hourly frequencies.


	Regional rail slots that can be used for commuter or intercity services are scheduled

on 15-minute frequency between Los Angeles Union Station and Irvine. Three trains

per hour and direction can operate between Irvine and Laguna Niguel, one train can

operate between Laguna Niguel and Oceanside at hourly frequencies.



	Riverside Line


	Service on this line was not explicitly modelled for this LOSSAN Study.


	Service on this line was not explicitly modelled for this LOSSAN Study.



	San Bernardino Line


	Regional rail slots that can be used for commuter services were modelled to arrive at

Los Angeles Union Station at xx:22 and depart at xx:38 to align with the existing and

planned service as informed by Metrolink.


	Regional rail slots that can be used for commuter services were modelled to arrive at

Los Angeles Union Station at xx:22 and depart at xx:38 to align with the existing and

planned service as informed by Metrolink.



	Ventura County Line


	Regional rail slots that can be used for commuter services are scheduled on a

15-minute frequency between Los Angeles Union Station and Chatsworth. If LOSSAN

Rail Corridor improvements are made between Chatsworth and Simi-Valley, 15-minute

frequencies can extend to Moorpark. Together, regional, and intercity slots provide

30-minute frequencies to Oxnard Station.


	Regional rail slots that can be used for commuter services are scheduled on a

15-minute frequency between Los Angeles Union Station and Chatsworth. If LOSSAN

Rail Corridor improvements are made between Chatsworth and Simi-Valley, 15-minute

frequencies can extend to Moorpark. Together, regional, and intercity slots provide

30-minute frequencies to Oxnard Station.



	91/Perris Valley Line


	Regional rail slots that can be used for commuter or intercity services are scheduled

operate on a 30-minute frequency between Los Angeles Union Station and the

Inland Empire.


	Regional rail slots that can be used for commuter or intercity services are scheduled

operate on a 30-minute frequency between Los Angeles Union Station and the

Inland Empire.



	COASTER


	Regional rail slots that can be used for commuter or intercity services are scheduled


	Regional rail slots that can be used for commuter or intercity services are scheduled



	Figure
	Surfliner trains.
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
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	Long-term
	Long-term
	SPRINTER


	Regional rail slots that can be used for commuter services are scheduled on a

15-minute frequency between the Oceanside and Escondido.18


	Regional rail slots that can be used for commuter services are scheduled on a

15-minute frequency between the Oceanside and Escondido.18



	Freight services


	Freight capacity on the Santa Barbara Subdivision is programmed by UP. The LOS�SAN Study coordinated with the UP to ensure that capital projects were aligned.


	Freight capacity on the Santa Barbara Subdivision is programmed by UP. The LOS�SAN Study coordinated with the UP to ensure that capital projects were aligned.


	Freight capacity on the San Bernardino Subdivision is being addressed through a

concurrent planning study led by BNSF and Caltrans. This study builds on the con�cepts developed in this LOSSAN Study.


	Freight capacity between CP Atwood and San Diego and investment recommen�dations are documented in BNSF’s San Diego Pathing Study. The freight capacity

study was developed using the concepts detailed in this LOSSAN Study.19



	Connectivity at key nodes


	Santa Barbara / Goleta: intercity passenger rail slots are scheduled around the top of

the hour (xx:00) at Santa Barbara every two hours, trains operate on a xx:15/xx:45 node

at Goleta. Both nodes can be used as connection points for other operators to design

connections around.


	Camarillo: Intercity and regional rail slots for commuter service are centered around the

top and bottom of the hour (xx:00 and xx:30) and provide a 30-minute frequency frame�work for other transit services.


	Moorpark, Simi Valley and Chatsworth: Intercity and regional rail slots for commuter

service are centered around xx:00, xx:15, xx:30 and xx:45 and provide a 15-minute

frequency framework for other transit services.


	Los Angeles: Intercity and regional rail slots for commuter service are centered around

xx:30 for connections. (Refer to the appendix for alternative concepts).


	Santa Ana – Laguna Niguel: Inland Empire Orange County (IEOC) line services inter�line with intercity passenger rail and regional rail slots along the LOSSAN rail corridor at

minimum planned headways. Southbound IEOC line services and scheduled ahead of

intercity passenger rail and regional rail slots operating from Los Angeles Union Station,

whereas northbound slots follow these services. Passengers can continue their journey


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	onward connecting service. The transfer can be made at any station along the LOSSAN

rail corridor between Santa Ana and Laguna Niguel.


	Oceanside: Intercity and regional rail slots for commuter service are scheduled around

minutes xx:00, xx:15, xx:30 and xx:45. (Ref. to p. 87 for alternative operating strategies).


	18 Subject to completion of capital projects outlined in NCTD’s “Analysis on increased SPRINTER service frequencies” report.

May 20th, 2020


	18 Subject to completion of capital projects outlined in NCTD’s “Analysis on increased SPRINTER service frequencies” report.

May 20th, 2020


	19 BNSF, NCTD. “San Diego Pathing Study: Final Report” September 22, 2020.
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	Part
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	transfer time of nine minutes. An alternative possibility is a connection between the

IEOC line and Coaster services.


	One connection per hour between Orange County line and COASTER services with

a transfer time of 10 minutes.


	One connection per hour between Orange County line and COASTER services with

a transfer time of 10 minutes.


	Two connections per hour between SPRINTER services and Orange County bound



	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Three connections per hour between SPRINTER and COASTER services with a

transfer time of 10 minutes.


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	-


	vices with a transfer time of 10 minutes.


	Operating requirements


	The long-term scenario builds on the targeted capital and operational improvements


	Figure
	Figure
	Figure
	Figure
	(Refer to page 85).


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Section running times


	Section running times were calculated in the LOSSAN Agency’s Viriato server using the

rolling-stock listed in the table below. Section running times comprise technical calcu�lated runtimes that are factored by 7%. A minimum pad of 10% runtime is used on the

UP Santa Barbara Subdivision North of Goleta. Please refer to the LOSSAN Agency

Viriato Server for a comprehensive listing of runtimes measured between control points

and station nodes.


	Long-term rolling-stock calculation assumptions


	Service Locomotive Car


	Figure
	Siemens Charger 6 bi-level Surfliner cars


	Metrolink Ventura County EMD F12520 
	6 bi-level Rotem cars


	6 bi-level Rotem cars



	Metrolink Antelope Valley EMD F12520 
	Metrolink Orange County EMD F12520 
	6 bi-level Rotem cars


	6 bi-level Rotem cars



	6 bi-level Rotem cars


	6 bi-level Rotem cars



	Metrolink 91/Perris Valley EMD F12520 
	Metrolink Inland

Empire-Orange County


	EMD F12520 
	6 bi-level Rotem cars


	6 bi-level Rotem cars


	6 bi-level Rotem cars



	NCTD COASTER Siemens Charger 5 bombardier bi-level cars


	Dwell times


	Dwell times can be read from the stringline charts listed in this document.


	20


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	time of writing and a Siemens Charger was used to generate plausible running times instead.
	Figure
	Figure
	Figure
	Figure
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	Long-term
	Long-term
	Long-term minimum dwell values [minutes]


	Service Minimum dwell Exception


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Table
	TR
	TD
	TD


	Table
	TR
	TD
	TD
	TD


	Meet locations


	Refer to stringline charts on pages 88-93


	Devon and Concepcion sidings: Passenger trains are timetabled to meet opposing

passenger trains symmetrically around the top of the hour (xx:00) at Devon siding (odd

hours) and at Concepcion siding (even hours). To ensure that these meets align with

LOSSAN Rail Corridor-wide operations, trains are timetabled with the following consider�ations:


	Train movements have four-minute minimum separation times at CP North Devon and

CP South Devon.


	Train movements have four-minute minimum separation times at CP North Devon and

CP South Devon.


	Southbound trains have a 50-minute travel time (47 minutes of section running and

three minutes of dwell) between San Luis Obispo and Devon siding to arrive at CP

North Devon at minute xx:28. North- and southbound trains have a total travel time of



	56 minutes (54-minute section running time and 2 two-minute dwell) between Devon

and Concepcion siding. four minutes of schedule time is applied at both sidings to

accommodate operations for train meets.


	North- and southbound trains have a section running time of 41 minutes between

Concepcion siding and Goleta to ensure that siding meets are centered around the

top of the hour (xx:00), and trains service a potential connection at Goleta station at

minutes xx:15/xx:45.


	North- and southbound trains have a section running time of 41 minutes between

Concepcion siding and Goleta to ensure that siding meets are centered around the

top of the hour (xx:00), and trains service a potential connection at Goleta station at

minutes xx:15/xx:45.



	If trains operate using a four-hourly pattern schedule, constraints still apply at the siding

used for train meets: meets should occur around the top of the hour (xx:00).


	Chatsworth – Simi Valley – Moorpark Stations: Passenger trains are scheduled with

13- and 14-minute section running times between stations to station meets with oppos�ing passenger trains symmetrically around either minutes xx:00, xx:15 xx:30 or xx:45.

Trains can operate at 15-minute intervals if a passing track is built between CP Davis

and CP Topanga.


	CP Maple: Inland Empire-Orange County Line service have an operational buffer sched�uled at CP Maple to enable the converging services to sync with mainline operations.
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	Serra Siding and CP SONGS: Passenger trains are timetabled around the single-track

section at San Clemente. Potential siding extensions at Serra and CP SONGS reduce

the single-track section running times to eight-minutes (non-stop service) or 10 minutes

(one-stop service). Opposing trains have 5-minute separation times on either side of the

single-track section to allow the switch to reset and or to accommodate minor operating

variations. Trains can operate bi-directionally in 30-minunte intervals.


	Serra Siding and CP SONGS: Passenger trains are timetabled around the single-track

section at San Clemente. Potential siding extensions at Serra and CP SONGS reduce

the single-track section running times to eight-minutes (non-stop service) or 10 minutes

(one-stop service). Opposing trains have 5-minute separation times on either side of the

single-track section to allow the switch to reset and or to accommodate minor operating

variations. Trains can operate bi-directionally in 30-minunte intervals.


	CP Del Mar and CP Torrey: Train movements are restricted by the Del Mar single-track

south of Oceanside. The San Dieguito and Sorrento to Miramar Phase 2 projects reduce

the length of single-track and enable 15-minute frequencies and freight movements to

operate.


	Turn times at terminal stations


	Based on the service patterns developed for this study, estimated turn times were cal�culated for each of the terminal stations based on assumes equipment cycles. These


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	precise value is given. It is important to note that these turnaround times are based on


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	-


	oped for implementation.


	San Luis Obispo:


	The long-term service pattern and assumed equipment cycles estimate a 20-minute


	The long-term service pattern and assumed equipment cycles estimate a 20-minute



	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	it is subject to UP’s agreement of proposed section running times.


	Goleta:


	The long-term service pattern and assumed equipment cycles estimate that trains

have an 80-minute turn time.


	The long-term service pattern and assumed equipment cycles estimate that trains

have an 80-minute turn time.



	East Ventura:


	The long-term service pattern and assumed equipment cycles estimate that trains

have a 20-minute turn time.


	The long-term service pattern and assumed equipment cycles estimate that trains

have a 20-minute turn time.



	Moorpark:


	The long-term service pattern and assumed equipment cycles estimate that trains


	The long-term service pattern and assumed equipment cycles estimate that trains



	Figure
	Figure
	Figure
	Figure
	Los Angeles:


	The long-term service pattern and assumed equipment cycles estimate that intercity

trains have a 60-minute turn time.
	The long-term service pattern and assumed equipment cycles estimate that intercity

trains have a 60-minute turn time.
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	Long-term
	Long-term
	Irvine


	The long-term service pattern and assumed equipment cycles estimate that terminat�ing regional trains have a 12-minute turn time.


	The long-term service pattern and assumed equipment cycles estimate that terminat�ing regional trains have a 12-minute turn time.



	Laguna Niguel:


	The long-term service pattern and assumed equipment cycles estimate:


	The long-term service pattern and assumed equipment cycles estimate:



	— Orange County Line trains turning for the reverse service have a 23-minute turn


	time;


	— Inland Empire-Orange County Line trains turning for the reverse service direction


	have a 6-minute turn time, this becomes 35 if hourly frequencies are used;


	— Alternatively, if Inland Empire-Orange County line trains turn for Orange County


	Line trains, the turn time is 15 minutes.


	Oceanside:


	The long-term service pattern and assumed equipment cycles estimate:

— Orange County trains turn in 20 minutes;


	— COASTER trains turn on the pocket track in 14 minutes or 30 minutes.


	San Diego:


	The long-term service pattern and assumed equipment cycles estimate:

— COASTER trains turn in 20 minutes;


	—
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	Figure
	Figure
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	Anchor projects


	Anchor projects


	Project Name


	Project Description and reasons for

requirement


	Subdivision &

Mile Post


	Link Union Station

(Link US) Phase B


	Completion of 4 run-through tracks at Los Angeles

Union Station.


	River, 0


	4-track San

Bernardino

Subdivision


	A detailed analysis of investments necessary

to support passenger and freight services is

being detailed through BNSF’s “San Bernardino

Pathing Study.” Construction of a 4th main�
	track and remodeling of stations and junctions to

separate freight and passenger flows for increased

frequencies.


	San Bernardino,

162.5–165.3,

45.7–36.0


	Long term projects


	Project Name


	Project Description and reasons for

requirement


	Subdivision &

Mile Post


	Ventura Station

double track and


	siding extension


	Add a second platform to Ventura station to enable

30-minute passenger frequencies.


	Santa Barbara,

394.1–404.0


	Leesdale Siding

extension to

Camarillo


	Double track the corridor between Oxnard

and Camarillo to enable 30-minute passenger

frequencies to Ventura.


	Santa Barbara,

412.5–405.6


	Ortega Siding Upgrade the siding to increase timetable resilience


	by shortening single track territory with a meet

location between Carpinteria and Santa Barbara

Stations.


	Santa Barbara,

372.0–374.0


	Siding between


	Build siding to enable dynamic train meets for 15-


	Ventura,


	tunnels 27 and 28

CP Raymer to CP

Bernson Double

Track


	minute frequencies through the Chatsworth tunnels.


	Add 6.4 miles of second mainline track between CP

Raymer and CP Bernson to complete a continuous

double track corridor. Enables 15-minute passenger

frequencies to Chatworth.


	443.24 – 443.8


	Ventura,

446.7–453.1


	Third Track between

13-miles of a third main within the existing double


	Tustin area and

Laguna Niguel Area


	track guideway. The span of the project will be bet�ween Red Hill Avenue in the City of Tustin to La Paz


	Figure
	Orange,

177.9–190.3


	Figure
	existing grade crossings and turnouts will be required.


	Irvine Station and

Fourth Main Track


	Four main tracks from CP Tinkham to CP Bake, two

center platforms at Irvine Station with pedestrian

underpass, 4th main track enables cross platform


	Orange,

184.0–186.9
	transfers between different services.
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	Long-term
	Long-term
	Project Name


	San Onofre to

Pulgas Double

Track Phase 1,

Stage 2

Eastbrook to Shell

Double Track (San

Luis Rey River

Bridge)


	Project Description and reasons for

requirement


	Construction of a 1.6-mile segment of second main

track (MP 216.5 to MP 218.1) and bridges at MP

217.3 and MP 218.0. Supports higher line speeds.


	Complete the second main track between CP

Eastbrook and CP Shell, and replacement the

San Luis Rey River Bridge to remove the single�track section at Oceanside. Enables improved

connections.


	Subdivision &

Mile Post


	San Diego,

212.3–218.1


	San Diego,

225.3–225.9


	Carlsbad Village


	Double Track


	Construction of second main track between CP

Longboard to CP Carl in Carlsbad. Includes new

bridge over Buena Vista Lagoon. Enables 15-minute

frequencies south of Oceanside.


	San Diego,

228.5–229.5


	La Costa to Swami

Double Track


	Double tracking of Encinitas station removal of

single-track section. Enables 15-minute frequencies

south of Oceanside.


	San Diego,

235.1–238.0


	Sorrento to Miramar

Phase 2


	Sorrento to Miramar

Phase 2



	Construction of second main track and curve

realignment from temporary CP Scripps to CP

Miramar. Enables 15-minute frequencies south of

Oceanside.


	San Diego,

241.0–253.0


	Long-term opportunities, constraints, and alternative service

options


	The long-term concept sees completion of projects that enable rail service to operate at

30- and 15-minute frequencies. In operator stakeholder workshops, Metrolink requested

that an alternative concept, which shifted operations by 30 minutes, should also be

explored.


	On the LOSSAN South Corridor two corridor constraints at San Clemente and Del Mar

remain, limiting service frequency increases.


	Long-term concept – shifted


	The long-term operating concept can be systematically shifted by 15 minutes. This shift

sets different turn requirements at Oceanside for Metrolink services and sets up an alter�native connection hub between services at Los Angeles. The concept may also reduce
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	the need for the full build of the Leesdale siding project. Capital investment can be

focused on building two-track station at Oxnard with grade separated access to the two

platform edges. (Refer to the appendix for further details).


	the need for the full build of the Leesdale siding project. Capital investment can be

focused on building two-track station at Oxnard with grade separated access to the two

platform edges. (Refer to the appendix for further details).


	Irvine station and fourth main track


	Upgrades to Irvine station and the construction of the fourth main track are only neces�sary if an additional Orange County line frequency that terminates at Irvine is desired.

The location of the four-track station does not enable intercity services to overtake

regional ones. Proposed Intercity and regional rail slots are too similar in operating per�formance, in part due to the constraints at the San Clemente single track section, which

dictate the operating structure of services.


	San Clemente


	The single track at San Clemente limits rail frequencies to 30-minute headways and may

prevent both freight and passenger services from operating their desired long-term fre�quencies. Potential solutions to the San Clemente bottleneck are presented in BNSF’s

San Diego Pathing Study.


	Del Mar


	The Del Mar Bluffs are under threat from erosion and continual stabilization projects are

underway to secure their future. Recently, SANDAG has started a study to review alter�native tunnel alignments that by-pass this section of the LOSSAN Rail Corridor.


	A LOSSAN South Corridor with both constraints removed, could unlock more ambitious

service goals that have been proposed in prior reports, namely high frequency services

and faster journey times between Los Angeles Union Station and San Diego.
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	San Luis Obispo—Santa Barbara 
	San Luis Obispo—Santa Barbara 
	Long-term
	Figure
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	Part
	Figure
	Goleta—Los Angeles Union Station 
	Long-term
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	Los Angeles Union Station—San Diego 
	Los Angeles Union Station—San Diego 
	Long-term
	Figure
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	TR
	TD
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	Figure
	Figure
	Figure
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	Long-term
	Figure
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	Part
	Figure

	Part
	Figure
	4 | Appendix
	4 | Appendix


	Netgraph


	Netgraph


	A netgraph is a schematic representation of a rail network: it is like a service line map

but includes operational information for planners. A single line represents each ser�vice (and the corresponding journey in the reverse direction) connecting the stations it

passes through on its trip, with the arrival and departure times for each station indicated.

The cyclical aspect of the timetable means that a whole day of train repeating train ser�vice can be covered by one line on the diagram. The connection times between services

can be read at key stations.


	Stringline chart


	A stringline chart is a time-distance diagram that depicts train operations. Stringline

charts are a key tool in determining how trains interact on a corridor. Stringline charts

are also used to identify infrastructure constraints and rolling stock requirements.


	Section Running Times


	A section running time (SRT) is the time taken for a train service type to traverse a net�work link between to network nodes (Control Points or Stations). It represents the opti�mal operating time on the link.


	SRTs are calculated using Viriato’s running time calculator. SRTs account for direction

of travel, authorized track running speeds and the operating performance of the roll�ing-stock. SRTs also account for operating factors such as permissive moves, slow

speed junctions and crossovers. The SRT includes a percentage uplift to account for

minor operating deviations that occur in day-to-day-operations.


	that the second train can meet its SRT.


	Headways


	The planning headway is the minimum planned time interval between two successive
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	Separation times


	Train separation time is the minimum permissible time interval between two trains that

are performing conflicting moves at a timing point, such that the second train can meet

its SRT. The separation time accounts for (1) the time taken between the front of the
	Figure
	Figure
	Figure
	Figure
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	counter. (2) The time taken for the route and the signals to clear for the second train

(3) the time taken between the second train sighting the relevant signal, such that it can

meet its SRT, and its front passing the timing point


	counter. (2) The time taken for the route and the signals to clear for the second train

(3) the time taken between the second train sighting the relevant signal, such that it can

meet its SRT, and its front passing the timing point


	Anchor project


	An anchor project refers to a capital improvement that underpins a timetable concept

structure, and which must be completed before the timetable can be operationalized.


	Service pattern


	Train services are described by service patterns – 15-, 30-, 60- or 120-minute frequen�cies. When planning a production timetable, operators, can select which train slots from

the pattern to operate in any given hour. In an off-peak hour, one train slot in the pattern

may be used every hour, or every two hours; in a peak-hour all train slots in the peak
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	depend on operator requirements, contractual train counts in shared-use agreements,

and equipment availability and characteristics of particular crew and equipment cycles.
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	TABULAR TIMETABLES


	TABULAR TIMETABLES


	Tabular timetables are shown for an illustrative four-hour period. They represent available train

slots for all service patterns for each planning horizon. The associated stringline diagrams

that follow show the feasibility and requirements of each alternative operating strategy.
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	OPERATING STRATEGIES


	OPERATING STRATEGIES


	ALTERNATIVE 
	In the course of technical working group meetings, alternative operating strategies were

requested by operators to illustrate how the LOSSAN Study and operating plan frame�work could accommodate further requirements – e.g. peak-flows, or timetable struc�tures to facilitate different connections at Los Angeles Union Station.


	In the sections below, the following examples are provided:


	Near-term peak Ventura County line trains from/to East Ventura


	Near-term peak Ventura County line trains from/to East Ventura


	Near-term Inland Empire-Orange County line trains extend to Oceanside


	Near-term LOSSAN South Corridor peak services example


	Mid-term concept shifted to provide Metrolink connections around the bottom of the

hour (xx:30) at Los Angeles Union Station1


	Long-term concept shifted to provide Metrolink connections around the bottom of the

hour (xx:30) at Los Angeles Union Station.1



	Near-term


	Ventura County Line Peak
	Figure
	1 These concepts are compatible with the results of the BNSF and NCTD San Diego Pathing Study, though train paths would

need to be updated to match the alternate operating structure.


	1 These concepts are compatible with the results of the BNSF and NCTD San Diego Pathing Study, though train paths would

need to be updated to match the alternate operating structure.
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	IEOC alternative to Oceanside
	Figure
	evening peak example 
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	Figure
	Mid-term – shifted 15 minutes


	The LOSSAN Rail Corridor’s operating pattern can be shifted by 15 minutes;

however, this will impact the prioritization of projects on LOSSAN North.

The following adjustments to the project list will be required.


	Two platform station at Grover Beach with no holdout rule

Two platform station at Ventura with no holdout rule

Leesdale Siding extension at Camarillo, rather than at Oxnard
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	San Luis Obispo—Santa Barbara
	San Luis Obispo—Santa Barbara
	Figure
	Goleta—Los Angeles Union Station 
	Figure
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	Los Angeles Union Station—San Diego
	LOS ANGELES – SAN DIEGO – SAN LUIS OBISPO RAIL CORRIDOR OPTIMIZATION STUDY 
	99



	Part
	Figure
	Figure
	Long-term: – shifted 30 Minutes
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	San Luis Obispo—Santa Barbara
	San Luis Obispo—Santa Barbara
	Figure
	Figure 28 Long-term horizon – shifted 30 minutes – netgraph


	Goleta—Los Angeles Union Station 
	Figure
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	Los Angeles Union Station—San Diego
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	LIST OF EXISTING CAPITAL IMPROVEMENT PROJECTS


	LIST OF EXISTING CAPITAL IMPROVEMENT PROJECTS


	Project Name


	Subdivision &


	Mile Post Project Type Project Description


	Link US Phase A 
	Table
	TR
	TD
	TD


	Completion of viaduct over the US-101 freeway that


	Figure
	platform. Upgrade of track, signal and communication

work in the throat area


	Rosecrans/Marquardt


	Grade Separation


	San Bernardino


	157.8


	Grade Separation Grade separation project to permit the completion of a


	third mainline track


	San Diego Layover and

Maintenance Facility


	San Diego TBD Layover Facility New layover and maintenance facility in


	San Diego County


	San Luis Obispo

(Central Coast) Layover


	Santa Barbara


	248.7


	Layover Facility Expand / relocate layover facility


	Goleta Layover


	Expansion


	Santa Barbara


	358.2


	Layover Facility Expand existing layover facility by 900 feet to hold 1-2


	additional trains


	Install CTC and upgrade

non-powered switches


	Santa Barbara

355.7–251.5


	Signal & Turnouts Install CTC along 105 miles of track in Santa Barbara


	and San Luis Obispo counties. 15 power switches will be

installed at 8 sidings


	Figure
	Carpinteria Station

Double Track and

Second Platform


	Santa Barbara,

337.8


	Station


	Figure
	Figure
	allow two trains in the station simultaneously


	Figure
	Elimination of delay

in block locations and

track speed upgrades


	Santa Barbara,

248.7–413.1


	Table
	TR
	TD
	TD


	Camarillo Station


	Pedestrian Grade


	Separated Crossing


	Montalvo


	413.1


	Station Construct a pedestrian undercrossing and other station


	improvements in Ventura County. The project will be

constructed by the City of Camarillo


	Eliminate of holdout

rules


	- Station Eliminate holdout rules at Moorpark, Chatsworth,


	- Station Eliminate holdout rules at Moorpark, Chatsworth,



	Glendale, Burbank, Burbank-Hollywood Airport, Poinsettia

and Sorrento Valley


	Figure
	Chatsworth Station and

Signal Project


	Ventura 444.37–

446.72


	Station Upgrade pedestrian crossing and system controls
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	Figure
	Capital Estimate Funding & Status Source


	Phase A allows two run-through tracks from

platform 4 to the mainline tracks allowing

services to be connected between corridors to

the north and south of Union Station


	$950,400,000 Scheduled for 2026


	Funded through

TIRCP, Measure R &

M, SCRRA, CHSRA,

Amtrak, State


	FEIR, Metro Board Report

October 16, 2019


	FEIR, Metro Board Report

October 16, 2019


	Agenda Item 8



	Enhance the safety by separating road and


	Figure
	Figure
	Figure
	completion of the third main track


	$155,300,000 Funded, 90% PS&E.

Scheduled for 2023


	$155,300,000 Funded, 90% PS&E.

Scheduled for 2023



	April 26, 2019 SCRRA Board

Agenda Packet – Item 18 –

SCORE Program Update


	Alleviate capacity problems at the San Diego

Santa Fe Depot and allow maintenance tasks to

be carried out in San Diego


	$80,000,000 Site selection and

conceptual design.

Scheduled for 2027


	$80,000,000 Site selection and

conceptual design.

Scheduled for 2027



	Tech memos for the LOSSAN

SD Layover and Maintenance

Facility Site Study


	LOSSAN Business Plan, 2018

ITIP


	Facility to store three trainsets with capacity for

minor maintenance and car wash


	$19,900,000 PAED. Scheduled for


	2024


	LOSSAN Business Plan, 2018

ITIP


	Overnight storage allows service to begin/end

in Goleta


	$10,222,000 PS&E, phase 1 funded

by SRA and TIRCP.

Scheduled for 2022


	$10,222,000 PS&E, phase 1 funded

by SRA and TIRCP.

Scheduled for 2022



	LOSSAN Business Plan


	Increase operational flexibility and improve

reliability and travel times


	CTC: $22,500,000

Powered switches:


	PS&E. Funded through

TIRCP. Scheduled for


	Cost estimates from LOSSAN


	$6,700,000

2023


	Provides a passing location for out of slot

passenger and freight trains and improves

corridor resilience. In the long-term, all stations

on the LOSSAN Rail Corridor should have two

platforms and no hold-out rule


	$31,938,000 Construction


	programmed; Funded

by TIRCP, SRA.


	LOSSAN Business Plan


	Delay in block slows timetabled section running

times by 3 minutes. To ensure trains operate on

a 2-hourly pattern, with meets at Santa Barbara


	– - -


	– - -



	Figure
	and Camarillo, 56-minute travel time is required


	Improve pedestrian access to the second

platform


	$7,800,000 PS&E. Funded by

TIRCP/Prop 1B/TDA.

Scheduled for 2022


	$7,800,000 PS&E. Funded by

TIRCP/Prop 1B/TDA.

Scheduled for 2022



	LOSSAN Business Plan


	Enables simultaneous use of platforms. In single


	track sections, frequencies can be improved by

scheduling train meets at stations


	– - -


	– - -



	Eliminate the hold-out rule to enable

simultaneous use of platforms


	Alt 1: $20,798,240

Alt 2: $29,201,295


	PAED, funded through

TIRCP. Scheduled for

2023


	SCORE Ventura Project
	Figure
	Figure
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	Project Name


	Project Name


	Subdivision &


	Mile Post Project Type Project Description


	Seacliff Siding 
	Santa Barbara,

385.30-387.00


	Table
	TR
	TD
	TD


	Leesdale siding

extension and Oxnard

second platform


	Santa Barbara,

403–409


	Siding, Station Extension of Leesdale siding between CO402 at MP


	409.1 and CP O406 at 405.6. The construction of a


	second platform face at Oxnard will further the capacity


	extension of Leesdale siding.


	Simi Valley Double

Track and Platform


	Ventura, 432.8–

440.8


	Table
	TR
	TD
	TD


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	at-grade crossings.


	LOSSAN Study recommends the completion of the Santa

Susana extension


	Burbank Junction


	Speed Improvements


	Ventura, 462.38

Valley, 11.1


	Track, Signal Upgrade turnouts and add a crossover at Control Point


	Olive to allow diverging moves from both main tracks to

Brighton Siding.


	Figure
	Burbank to Los Angeles

Signal Respacing


	Table
	TR
	TD
	TD


	Orange,

172.2


	Track, Signal


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Orange-Olive Wye

and CP Maple

Improvements


	Laguna Niguel to

San Juan Capistrano

Passing Siding Project


	Orange 193.9–

195.7


	Table
	TR
	TD
	TD


	San Juan Creek Bridge

replacement


	Orange, 197.87 Track, Structures Replace the existing 100-year-old railroad bridge over


	San Juan Creek in San Juan Capistrano. The new bridge

will be built on the western side of the existing bridge

to minimize interruption to passenger and freight train

services


	Serra Siding Extension 
	Orange, 197.4–

201.0


	Track Extend Serra siding to CP Capistrano and CP Beach
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	Figure
	Capital Estimate Funding & Status Source


	Increase timetable resilience by shortening

single track territory


	$26,000,000 On hold/ Funds


	unallocated from TIRCP,

SRA


	LOSSAN Business Plan


	Enables 30-minute passenger frequencies to

Oxnard


	Siding Alt 1:

$22,563,459.14

Siding Alt 2:

$33,707,233.34

Station Preferred Alt:


	On hold/ Funds

unallocated from

TIRCP/Prop 1B/SRA


	Leesdale Siding Extension

PSR


	Oxnard-Leesdale

Improvements PSR


	$105,206,485.85


	Figure
	Enables 30-minute passenger frequencies

through Simi Valley to at least Moorpark


	Alt 1: $75,000,000

Alt 2: $88,200,000

Santa Susana:

$26,500,000


	PAED, TIRCP funding.

Scheduled for 2023


	PAED, TIRCP funding.

Scheduled for 2023



	SCORE Ventura Project


	Figure
	Figure
	Figure
	Figure
	Supports 30-minute service on the Antelope

Valley Line


	Alt 1: $8,219,352

Alt 2: $28,599,409


	PAED, TIRCP funding.

Scheduled for 2023


	PAED, TIRCP funding.

Scheduled for 2023



	SCORE Ventura Project


	Figure
	Figure
	Figure
	Figure
	Supports 5-minute headways on the

Valley line


	Alt 1: $446,459

Alt 2: $4,750,592

PAED, TIRCP funding.

Scheduled for 2023


	SCORE Ventura Project


	Figure
	Figure
	Figure
	Figure
	Flexibility and redundancy for service by

providing a direct route to Anaheim for Inland

Empire-Orange County line trains. Can also

serve as a bypass to allow trains to be rerouted

in cases of accidents or planned track outages.


	Removes effective single-track section


	Removes effective single-track section



	$32,635,000 Metrolink planning for

funding, 2028


	$32,635,000 Metrolink planning for

funding, 2028



	April 26, 2019 SCRRA Board

Agenda Packet – Item 18 –

SCORE Program Update


	Allows opposing trains to pass at speed and

reduces the locations of single track enabling a

more reliable rail service.


	$36,360,000 In construction.

Scheduled for 2021


	$36,360,000 In construction.

Scheduled for 2021



	Metrolink Capital Funding

Program Report (June 2019)

& OCTA website


	Existing bridge foundation does not meet

design and load standards. The new bridge will

conform to load and storm standards


	$38,333,000 Final Design,


	R/W Acquisition,

Environmental

Clearance.


	Metrolink Capital Funding

Program Report (June 2019)

http://sanjuancapistrano.org/

Departments/Public-Works/


	Scheduled for 2024


	Temporary-Bike-Path-Detours


	Reduces the bottleneck at San Clemente to

6.7 miles and travel times through the section

reduce to under 10 minutes enabling 2 trains

per hour and direction to operate


	North: $10,760,400

South: $26,158,000


	Project is at 30%

design.

Scheduled 2023


	Project is at 30%

design.

Scheduled 2023



	Figure
	OCTA Development of Rail

Capital Improvement Program

(2018)


	Figure
	Figure
	Figure
	Report – Orange Corridor,

June 28, 2019
	Report – Orange Corridor,

June 28, 2019

	Figure
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	Project Name


	Project Name


	Subdivision &


	Mile Post Project Type Project Description


	SONGS Siding


	Extension


	San Diego, 207.7–

209.25


	Table
	TR
	TD
	TD


	Batiquitos Lagoon


	Double Track


	San Diego, 234.5–

237.2


	Track Adds .8 miles of second main track from CP Ponto to MP


	235.2 and includes replacement of Batiquitos Lagoon

Bridge.


	San Dieguito Double

Track and Platform – the

Del Mar Fairgrounds

Special Events Platform


	San Diego, 242.2–

243.3


	Track 2.1 miles of second main track and San Dieguito bridge


	replacement for north of CP Valley (MP 242.2) to CP Del

Mar (MP 243.9).


	CP Miramar signal

upgrade


	San Diego, 252.9 Signal 4-minutes of junction separation times at CP Miramar


	are currently needed to allow opposing trains to cross

as speed. Rail control systems at this location should be

upgraded to support at least 2.5-minute separation times.


	San Diego Convention


	Center Station


	San Diego, 268.77–

268.78


	Station New station platform at San Diego Convention Center.


	Link US Phase B 
	River, 0 Station Completion of through tracks at Los Angeles Union Station


	LA-SB Dedicated

Passenger Corridor


	45.7–36.0


	San Bernardino,

162.5–165.3,


	Track, Signal,

Station


	Construction of a 4th main-track and remodeling of

stations and junctions


	Ventura Station double

track and siding

extension


	Santa Barbara,

394.1–404.0


	Station, Track Add a second platform to Ventura County station


	Leesdale Siding


	Santa Barbara,


	extension to Camarillo


	412.5–405.6


	Station


	Track Double track the corridor between Oxnard and Camarillo


	Ortega Siding 
	Santa Barbara,


	372.0–374.0


	Siding Upgrade the siding as a new 2-mile double-ended


	controlled siding
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	Part
	Figure
	Capital Estimate Funding & Status Source


	This project (together with the Serra siding

extension) reduces the bottleneck at San


	Clemente to allow 30-minute headways. The


	as detailed in the “San Diego Pathing Study”

by NCTD and BNSF


	Alt 1: $53,322,000

Alt 2: $73,503,000


	5% conceptual design

complete, Dec 2024 
	5% conceptual design

complete, Dec 2024 

	Figure
	Report – Orange Corridor,

June 28, 2020


	SANDAG – LOSSAN

CORRIDOR Quarterly

Program Status Report No.

80, January 2019 – March

2019


	Reduces single track section at Encinitas and

increases timetable robustness for 20-minute

train frequencies


	$69,600,000


	Figure
	design. Scheduled for

2025


	SANDAG – LOSSAN

CORRIDOR Quarterly

Program Status Report No.

80, January 2019 – March

2019


	This project reduces the effective single-track

section along the Del Mar bluffs, enabling


	3 trains per hour and direction to operate.

The project enables freight to operate with


	$177,700,000

(inclusive of station


	Funded through


	Figure
	construction funding.

2025


	SANDAG – LOSSAN

CORRIDOR Quarterly

Program Status Report No.

80, January 2019 – March


	Figure
	Figure
	Figure
	Figure
	2019


	This project provides schedule resilience if a

train is running out of slot.


	– - SANDAG – LOSSAN

CORRIDOR Quarterly

Program Status Report No.

80, January 2019 – March

2019


	– - SANDAG – LOSSAN

CORRIDOR Quarterly

Program Status Report No.

80, January 2019 – March

2019



	Enables COASTER service extension $50,500,000 - -


	Full build out of LA Union Station with 10 run�through tracks (4 HSR, 6 Regional, Intercity)


	$1,150,000,000 Not funded,

Scheduled for 2031


	$1,150,000,000 Not funded,

Scheduled for 2031



	Separation of freight and passenger flows to

enable increased frequencies to operate


	$3,174,600,000 Metrolink planning for

funding

Scheduled for 2023


	$3,174,600,000 Metrolink planning for

funding

Scheduled for 2023



	Enables 30-minute passenger frequencies to

Ventura County Station


	– - -


	– - -



	Figure
	Enables 30-minute passenger frequencies to

Ventura County Station


	– - -


	– - -



	Increase timetable resilience by shortening

single track territory. trains can meet and pass


	$26,000,000 Project on hold/ Funds

-
	unallocated from TIRCP,


	Figure
	between the Carpinteria & Santa Barbara


	SRA
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	Project Name


	Project Name


	Subdivision &


	Mile Post Project Type Project Description


	Rice Avenue Grade


	Separation


	Table
	TR
	TD
	TD


	CP Raymer to CP

Bernson Double Track


	Ventura, 446.7–

453.1


	Track Add 6.4 miles of second mainline track between CP


	Raymer and CP Bernson to complete a continuous double

track corridor.


	Signal Respacing: La

Palma to College


	Orange,

167.3–169.8


	Signal Respacing of intermediate signals


	Signal Respacing CP

Avery to CP Songs


	Orange, 199.5–

209.18


	Signal Alternative 1: Remove 2 intermediate signals and add 6


	new intermediate signals.


	Alternative 2: Remove 2 intermediate signals and add 7

new intermediate signals.


	Eastbrook to Shell

Double Track (San Luis

Rey River Bridge)


	San Diego, 225.3–

225.9


	Track Complete the second main track between CP Eastbrook


	and CP Shell, and replacement the San Luis Rey River

Bridge


	Carlsbad Village Double


	Track


	San Diego, 228.5–

229.5


	Track Construction of second main track between CP


	Longboard to CP Carl in Carlsbad. Includes new bridge

over Buena Vista Lagoon.


	La Costa to Swami

Double Track


	San Diego, 235.1–

238.0


	Table
	TR
	TD
	TD


	Sorrento to Miramar

Phase 2


	Sorrento to Miramar

Phase 2



	San Diego, 241.0–

253.0


	Table
	TR
	TD
	TD


	San Onofre to Pulgas

Double Track Phase 1,

Stage 2


	San Onofre to Pulgas

Double Track Phase 1,

Stage 2



	San Diego, 212.3–

218.1


	Track Stage 2 of this project includes the construction of a 1.6-


	mile segment of second main track (MP 216.5 to MP

218.1) and bridges at MP 217.3 and MP 218.0.


	Signal Respacing:

Maple to Solow


	Orange

172.4–192.2


	Signal Respace existing intermediate signals
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	Part
	Figure
	Capital Estimate Funding & Status Source


	Enhance safety $79,192,000 PS&E,


	Potential funding

through SB1 SCCP

and/or Trade Corridor


	-


	Enhancement Program.

Scheduled for 2023


	Enhancement Program.

Scheduled for 2023



	Enable 15-minute passenger frequencies to

Chatsworth


	Allows 90 mph passenger operating speeds,

reducing travel time.


	Respacing the intermediate signals allows for

express train operations and higher passenger

operating speeds up to 90 mph. The signal

improvements ultimately reduce travel time and

increase on time performance.


	$60,820,000 Funds have been


	unallocated from STIP/

Prop 1B


	$4,900,000 Metrolink planning for

funding, 2023


	$4,900,000 Metrolink planning for

funding, 2023



	Alt 1: $4,849,000

Currently developing


	Alt 2: $5,295,000

the 30% design for this

project. SCRRA will

provide updated info

once updated plans

and estimates are

available, March 2022


	Alt 2: $5,295,000

the 30% design for this

project. SCRRA will

provide updated info

once updated plans

and estimates are

available, March 2022



	LOSSAN Corridorwide

Strategic Plan


	April 26, 2019 SCRRA Board

Agenda Packet – Item 18 –

SCORE Program Update

Report – Orange Corridor,

June 28, 2019


	April 26, 2019 SCRRA Board

Agenda Packet – Item 18 –

SCORE Program Update

Report – Orange Corridor,

June 28, 2019



	Improve connections at Oceanside $58,700,000


	Figure
	design/environmental.

Scheduled for 2030


	design/environmental.

Scheduled for 2030



	$62,200,000 In initial design/


	permitting. Funded

through initial design.

2030


	SANDAG – LOSSAN

CORRIDOR Quarterly

Program Status Report No.

80, January 2019 – March

2019


	SANDAG – LOSSAN

CORRIDOR Quarterly

Program Status Report No.

80, January 2019 – March

2019


	Enables 15-minute frequencies south of

Oceanside


	Enables 15-minute frequencies south of

Oceanside


	1.6 mi of additional double track and

replacement of Bridges 217.3 and 218.0.


	$87,000,000 TBD -


	$136,400,000 
	Figure
	-


	$30,000,000 In design/permitting.


	Funded programmed

(not yet allocated by

CTC) thru construction

2025


	SANDAG – LOSSAN

CORRIDOR Quarterly

Program Status Report No.

80, January 2019 – March

2019


	Allows 90 mph passenger operating speeds,

reducing travel time.


	$4,900,000 Metrolink planning for


	funding, scheduled for


	April 26, 2019 SCRRA Board

Agenda Packet – Item 18 –


	2030


	SCORE Program Update
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	Project Name


	Project Name


	Subdivision &


	Mile Post Project Type Project Description


	Third Track between

Tustin area and Laguna

Niguel Area


	Orange,

177.9–190.3


	Track 13-miles of a third main within the existing double track


	guideway. The span of the project will be between Red Hill

Avenue in the City of Tustin to La Paz Road in the City of


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	and turnouts will be required. (The project may not be as

long depending on (a) signal system capabilities and (b)


	Figure
	Orange County


	Maintenance Facility -


	Orange,

183.3–184.2


	Table
	TR
	TD
	TD


	Irvine Station and

Fourth Main Track


	Orange,

184.0–186.9


	Track, Station Four main tracks from CP Tinkham to CP Bake, two center


	platforms at Irvine Station with pedestrian underpass,
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	Part
	Figure
	Capital Estimate Funding & Status Source


	Figure
	additional time slots for a greater range of

service patterns


	Figure
	$52,700,000 Metrolink planning for


	funding


	Appendix C-3: SCORE

Preliminary Study Report

(January 12, 2018)


	April 26, 2019 SCRRA Board

Agenda Packet – Item 18 –

SCORE Program Update

Metrolink list of SCORE

Projects Not Yet Funded


	- $164,041,000 Begin 30% Design

Environmental

Documentation in Q1


	- $164,041,000 Begin 30% Design

Environmental

Documentation in Q1


	- $164,041,000 Begin 30% Design

Environmental

Documentation in Q1


	2020. scheduled for

2023-2028


	2020. scheduled for

2023-2028





	Metrolink FY2019-20

Proposed Budget

Metrolink list of SCORE

Projects Not Yet Funded


	4th main track enables cross platform transfers

between different services


	Alt 1A:

$183,882,000

Alt 1B: $86,488,000

Alt 2: $205,399,000


	5% Design and

Preliminary

Environment

Assessment

Scheduled completion

2023-2025


	Figure
	Report


	– Orange Corridor, June 28,

2019
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	114 CHAPTER
	114 CHAPTER
	Figure

	Part
	Figure
	SUMMARY OF STAKEHOLDER MEETINGS


	Operator meetings


	Table
	TR
	TD
	TD


	Jun 6, 2019 
	Jun 6, 2019 
	Oct 10, 2019



	General kick-off meeting


	Figure
	Figure
	Figure
	Oct 31, 2019 Coordination meeting with BNSF


	Nov 25, 2019 Coordination meeting NCTD


	Dec 5, 2019 Coordination meeting Metrolink


	Dec 9, 2019 Coordination meeting NCTD

Dec 10, 2019 
	Dec 9, 2019 Coordination meeting NCTD

Dec 10, 2019 

	1st operator stakeholder workshop


	Dec 19, 2019 Coordination meeting NCTD

Dec 20, 2019


	Dec 19, 2019 Coordination meeting NCTD

Dec 20, 2019



	Figure
	Figure
	Table
	TR
	TD
	TD


	Mar 16, 2020 Coordination meeting with BNSF

Apr 20, 2020 
	Mar 16, 2020 Coordination meeting with BNSF

Apr 20, 2020 

	2nd operator stakeholder workshop


	May 11, 2020 Coordination meeting with BNSF


	May 20, 2020 Coordination meeting Metrolink


	Jun 2, 2020 Coordination meeting CALSTA


	Jun 9, 2020 Coordination meeting Metrolink


	Jul 27, 2020 Coordination meeting Metrolink


	Aug 11, 2020


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Sep 30, 2020 
	3rd operator stakeholder workshop


	TAC meetings


	Nov 7, 2019


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Nov 25, 2019


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Dec 2, 2019


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Feb 3, 2020 LOSSAN TAC meeting and presentation


	Sep 3, 2020 LOSSAN TAC meeting and presentation


	Other meetings


	Jan 10, 2020 Coordination meeting with Caltrans


	Table
	TR
	TD
	TD


	Sep 10, 2020


	Figure
	Figure
	Figure
	Figure
	Figure
	Sep 21, 2020 Coordination meeting with Caltrans

Sep 22, 2020
	Sep 21, 2020 Coordination meeting with Caltrans

Sep 22, 2020

	Figure
	Figure
	Figure
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	#


	#


	Organi�
	zation Concept


	Technical


	dimension Comment


	1 UP Near-term Operations Pulse at 2-hr frequency will require additional infrastructure (beyond

the “current infrastructure assumed”). Also, the slots shown will need


	1 UP Near-term Operations Pulse at 2-hr frequency will require additional infrastructure (beyond

the “current infrastructure assumed”). Also, the slots shown will need



	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	have a train operating in it). Also, slots are assumed to mostly during the

daytime operation (i.e., not 24 hours).


	2 UP Long-term Infrastructure Infrastructure section, there are statements which appear to be


	2 UP Long-term Infrastructure Infrastructure section, there are statements which appear to be



	Figure
	are on going renewal projects. The last statement “Corridor is in a State

of Good Repair” is too generic and is a statement of contemporary fact

(i.e., there are no permanent slow orders due to regular maintenance of

track).


	UP Long-term Operations Assume that the stringline shown is for example – 2-hr slot plan is OK,


	3 
	4 UP Long-term Service/

Operations


	4 UP Long-term Service/

Operations



	but actual operation will need to account for other activities

(see comment #1).


	30-minute frequency shown will require full double track from

Ventura-Moorpark.


	5 UP Mid-term Operations Solutions listed – the decreased runtime will likely require a combination

6 
	5 UP Mid-term Operations Solutions listed – the decreased runtime will likely require a combination

6 

	UP Near-term Service/


	Operations


	of measures.


	Stringline shows regular “2-step” meets at Oxnard each hour (even in

near-term).


	Siding will not always be available to make these programmed meets;

Metrolink Ventura County service does not currently have a service

agreement to accommodate this frequency. Additional frequency will

require additional infrastructure and/or schedule adjustments.


	7 Caltrans - -


	7 Caltrans - -


	8 Caltrans Near-term Service/

Operations



	Figure
	Caltrans would like to see consideration of alternating of the hourly San

Diego – LA trips between Goleta (every 2hrs.) and Newhall – Santa


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	from Santa Clarita to San Diego.


	Figure
	Figure
	Figure
	Figure
	Diego. This would also the 2-hr pulse schedule of the San Joaquin bus


	Figure
	9 Caltrans Long-term Service/

Operations


	9 Caltrans Long-term Service/

Operations



	greatly increasing reliability and OTP, and all through passengers would

have less bus time, more train time, and no need to transfer again in LA.

Surfliner could also act as Metrolink train on this line.


	Would like to see a list of these projects/programs.


	For example: 1)- Santa Barbara Subdivision upgrades, then the list
	Figure
	Figure
	Figure
	Figure
	Figure
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	Response


	Response


	Slots show templated operations only.


	Final operating plan will respect MoW and train count agreements.


	Agreed, further detail is provided in the report.


	Slots show templated operations only.


	Final operating plan will respect MoW and train count agreements


	Full double track between Ventura-Camarillo is reflected in the Long-term concept.

Full double track may be required to support further growth.


	Figure
	Figure
	Leesdale siding is recommended in the mid-term concept. In the near-term, Metrolink Ventura

County line trains serve East Ventura in the peak periods. Stringline charts have been updated

to reflect this.


	Figure
	Figure
	Figure
	Figure
	Figure
	LOSSAN has not taken formal action on service expansion outside the corridor.


	Figure
	Figure
	Final report will expand on this.
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	#


	#


	Organi�
	zation Concept


	Technical


	dimension Comment


	10 
	Caltrans Long-term Infrastructure


	Figure
	version of Capital projects available from Page 11, to show what needs to


	Figure
	11 
	Caltrans Long-term Infrastructure “Double Track North of Chatsworth Required” – is this for select sections


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	will be an extremely expensive project.


	12 
	Caltrans Mid-term Service/


	Infrastructure


	Slide states “Prioritize key projects from Metrolink SCORE and

SANDAG’s Infrastructure Development Plan”.


	Figure
	Figure
	13 
	Caltrans Mid- &


	Long-term


	Figure
	Infrastructure Slide lists 8 key priority projects for mid-term.


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	14 Caltrans Mid- &

Long-term


	14 Caltrans Mid- &

Long-term



	Infrastructure


	Figure
	For example: Serra siding extensions and CP SONGS, Double track

Oxnard Station, Simi Valley Station double track, etc. Would we just list

the projects that need to be completed by x date to achieve the near�term, then the projects needed by x date for long-term. Some projects


	15 Caltrans Mid-term Operations Page 14 & page 20- has consideration been given to running PS express

Irvine-LA (with 2-3 stops) with timed transfer to a Metrolink local at Irvine

(NB example) where people could transfer to Metrolink to make all local


	15 Caltrans Mid-term Operations Page 14 & page 20- has consideration been given to running PS express

Irvine-LA (with 2-3 stops) with timed transfer to a Metrolink local at Irvine

(NB example) where people could transfer to Metrolink to make all local



	Figure
	Figure
	Figure
	16 
	Caltrans Long-term - PS and IE trains seem to run almost on top of each other at some times –


	Figure
	17 Caltrans Mid-term Operations/

Infrastructure


	17 Caltrans Mid-term Operations/

Infrastructure



	Can cost and effectiveness comparisons be made for optional “OR”


	Figure
	18 
	Caltrans Near-&


	Mid-term


	Service/


	Operations


	Will stopping pattern of Coast Starlight be altered so it can operate


	Figure
	Figure
	19 
	Caltrans Long-term Service/


	Operations


	20-minute Coaster spacing – does this work with timing for tying in local


	Figure
	Figure
	Such as Sprinter on 15-min slots; Also makes for odd through-Oceanside

connection pattern between commuter services. Would 30-min spacing


	Figure
	20 Caltrans Mid-term Service/

Operations


	20 Caltrans Mid-term Service/

Operations



	Were through Metrolink and Coaster sets considered (through


	Figure
	Figure
	21 Caltrans - - Would be helpful to show transfer times in examples shown.


	21 Caltrans - - Would be helpful to show transfer times in examples shown.



	22 Caltrans Long-term - Note for intercity able to replace local to Newhall – would be good to


	consider for mid- or short-term as well;


	Caltrans priority for interstate connectivity.
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	Response


	Response


	Detailed crewing and equipment planning would be reviewed in a subsequent step.


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Final report will expand on this.


	Projects listed in the mid-term all need to be completed before service can be raised. Some

phasing on the north and south portions of the corridor may be possible.


	Each planning horizon builds, and expands on the projects recommended from the previous.


	While express services were considered, the ability to maintain a pattern was not feasible due

to low connectivity and integration options, and limitations through San Clemente and Del Mar.


	PS and IEOC interline with each other.

Irvine Station is assumed to be 4-tracked.


	This could be looked at in a downstream study once the service plans are vetted and agreed

upon.


	It was not assumed but stopping pattern changes would be at the discrection of Amtrak.

Uniform stopping patterns are advantageous to the operating plan.


	Single-track sections constrain operations and the frequency of train operations.

Connections are provided at Oceanside within the constraints of the timetable.


	The slots allow for through operations if it is desired by Metrolink and NCTD.


	This is detailed in the netgraphs and service outcomes section.


	This is detailed in the netgraphs and service outcomes section.
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	#


	#


	Organi�
	zation Concept


	Technical


	dimension Comment


	23 NCTD - - Typo – change “Sorrento to Miramar Phase” to “Sorrento to Miramar

Phase II”.


	23 NCTD - - Typo – change “Sorrento to Miramar Phase” to “Sorrento to Miramar

Phase II”.


	24 NCTD - - The proposed San Clemente double tracking is essential for these items



	Figure
	25 NCTD - - References reducing dwell time at ENC, SOL and SOR by .5 minutes.


	25 NCTD - - References reducing dwell time at ENC, SOL and SOR by .5 minutes.



	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	at all stations except origin/destination. If assumption was that current

COASTER dwell times are longer, then does that affect validity of data


	Figure
	to Carl involve a trench in Carlsbad.


	26 NCTD - - 
	Regarding “pulse” schedules is this intended to include other services like


	Figure
	27 NCTD - - Regarding static meets, this assumes all trains are running on-time,


	27 NCTD - - Regarding static meets, this assumes all trains are running on-time,



	Figure
	Figure
	Figure
	Figure
	28 NCTD - - Will there be an MOU amongst the operators to solidify commitment to


	28 NCTD - - Will there be an MOU amongst the operators to solidify commitment to



	Figure
	Figure
	Figure
	NCTD particularly concerned about identifying funding for larger projects.


	29 SCRRA Long-term - Please see our comment letter for general comments. Our comments in


	Figure
	30 SCRRA Long-term Operations/

Infrastructure


	30 SCRRA Long-term Operations/

Infrastructure



	of the presentation.


	“Corridor supports 3-minute train separation times where necessary”

is aggressive. Signal system upgrades would be required to allow

this 3-minute headway, such as HRCTC which is still in development.

By 3-minute separations, do you mean consistent 3-minute service


	Figure
	as close as 3 minutes from a preceding train, if needed”). Please specify.

If you are referring to consistent service headways: without crossing


	Figure
	could result in more vehicles running crossings and vehicle strikes if no

remediations are made prior. 3-minute service headways are generally

reserved in closed-corridor type situations i.e., subway. Any disruptions

with a 3-minute service headway will automatically result in a large

cascade effect across the corridor.


	31 SCRRA Long-term - “Operations assume 1.5-minute dwells for Surfliner trains” – where did


	Figure
	Figure
	longer stops on these services – does the study propose strategies for


	Figure
	32 SCRRA Long-term Operations 10-minute turns at Chatsworth are not currently viable without two


	32 SCRRA Long-term Operations 10-minute turns at Chatsworth are not currently viable without two



	engineers on board the train due to current PTC requirements.
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	Response


	Response


	Thank you, this will be corrected.


	The San Clemente bottleneck is addressed as priority through the BNSF pathing study.


	We will update the assumptions.


	The pulse provides a predictable for rail for each transit agency to plan their bus services

around. It is compatible with 15-minute SPRINTER concepts.


	Trains have a 10% runtime reserve to account for minor discrepancies. Delay scenarios can

be tested in a downstream effort.


	This will be decided amongst operators in a separate effort.


	-


	Figure
	We will clarify this in the report, the latter statement “a following train can get as close as


	Figure
	Figure
	Figure
	Figure
	This is consistent with CSRP and LOSSAN Strategic plan. The value is also set as a target to

aim for. If the dwell time cannot be shortened, other measures may be necessary instead.


	The value is also set as a target to aim for. If the turn time cannot be shortened, other

measures may be necessary instead. In the long-term a third track could be built instead.
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	#


	#


	Organi�
	zation Concept


	Technical


	dimension Comment


	33 SCRRA Near-term Service/

Operations


	33 SCRRA Near-term Service/

Operations


	34 SCRRA Near-term Service/

Operations



	It appears that Metrolink trains on this schedule take a 10-12-minute

dwell at Oxnard on a consistent basis; trains then take another

5–7-minute dwell at Chatsworth and Moorpark, this doesn‘t seem to be

passenger friendly and we don‘t support its inclusion in the base pattern.

This is a good point; we can adjust in the near term to align with future

goals of Metrolink & LOSSAN with minimal impact to customer.


	35 SCRRA - - Please make edits to Slide 7 in the presentation as noted in our letter on

Pages 1 and 2. Please see the letter for details.


	35 SCRRA - - Please make edits to Slide 7 in the presentation as noted in our letter on

Pages 1 and 2. Please see the letter for details.


	36 SCRRA Long-term Infrastructure SCRRA is in negotiation with UP and BNSF and cannot agree to projects



	37 SCRRA Long-term Service/

Operations


	37 SCRRA Long-term Service/

Operations



	listed on their subdivisions outside of the context of those negotiations.

SCRRA, for instance, does not agree with BNSF‘s representations

around the thresholds of service which might necessitate 4 tracks from

Hobart to Fullerton.


	We encourage you to shift the pattern by 30-minutes so that all Metrolink

lines have an hourly slot that arrive at LA Union Station shortly before

the 30-minute mark and depart after the 30-minute mark, to facilitate

transfers between Metrolink lines and best serve our core commuter

market. We do not support a service pattern that disconnects the pulse

on our lines on the LOSSAN corridor from our other lines.


	38 SCRRA Long-term Service It is hard to tell from this level of detail, but it seems like travel times are

reduced on the VC Line. Is this due to infrastructure improvements,

fleet improvements, service assumptions, or something else / some


	38 SCRRA Long-term Service It is hard to tell from this level of detail, but it seems like travel times are

reduced on the VC Line. Is this due to infrastructure improvements,

fleet improvements, service assumptions, or something else / some



	Figure
	39 SCRRA Long-term Service Discontinuance of the IEOC Line to Oceanside would need in-depth


	39 SCRRA Long-term Service Discontinuance of the IEOC Line to Oceanside would need in-depth



	40 SCRRA Long-term Service/
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	discussion by the principal stakeholders and cannot be assumed at

this point. Please describe how existing IEOC Line service levels to

Oceanside could be sustained (e.g., exceptions to proposed pattern) –

at least with written narrative.


	Please elaborate on run-through operations or opportunities at Link-US.


	41 SCRRA Mid-term Infrastructure This scenario seems to largely map to currently funded projects


	41 SCRRA Mid-term Infrastructure This scenario seems to largely map to currently funded projects



	(e.g., TIRCP 2018 and 2020), but some projects listed are not funded

(e.g., Moorpark or CP Songs).
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	have an hourly slot that arrive at LA Union Station shortly before the

30-minute mark and depart after the 30-minute mark, to facilitate

transfers between Metrolink lines and best serve our core commuter

market. We do not support a service pattern that disconnects the pulse


	on our lines on the LOSSAN corridor from our other lines.
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	Response


	Response


	Oxnard’s single platform limits the performance of the corridor. Alternative concepts that avoid

a long dwell at Oxnard are detailed in the appendix.


	Thank you.


	-


	Figure
	long-term service. This assumption was also established in the kick-off workshop as an anchor

project. Adjustment to service levels is possible if 4th track is not available.


	Alternative strategies are detailed in the report.


	Travel times are shortened by fleet improvement and dwell shortening.

These are pre-production schedules, and not all pad is added.


	Final report expands on this and shows how the IEOC can also continue south.


	Final report will expand on this platform occupation.


	There projects would be necessary to support the concept.


	Travel time savings resulting from LinkUS cause this.


	An alternative concept that retains the 30-minute mark is in the appendix.
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	43 SCRRA Mid-term Service This seems to allocate to the 91/PV Line the time slots left unused by


	43 SCRRA Mid-term Service This seems to allocate to the 91/PV Line the time slots left unused by



	Table
	TR
	TD
	TD


	the other lines, but which may not align with the “pulse” timed transfers

advocated by this study. The 91/PV Line must be fairly treated in

proposals that advance. In particular – the 91/PV Line should also arrive

in LA before the :00 and :30 mark and depart after the :00 and :30 mark.

We need to check to see how this compares with our planned

improvements on the AV Line (TIRCP 2020 funded improvements).


	It is hard to see details on the AV Line on this slide.


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	45 SCRRA Near-term - It is hard to tell from this level of detail, but it seems like travel times
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	Figure
	Figure
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Operations
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	There will likely need to be extensive deviation from this pattern during

commuter periods to accommodate existing peak Metrolink levels

of service. This will require extensive investigation if these concepts

advance towards implementation. As mentioned in the letter --

developing full-day schedules is an important next step.


	47 SCRRA Near-term Service Fare compatibility and revenue and cost sharing need to also be
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	addressed – e.g., reinvent Rail-2-Rail.


	There seems to be longer travel times assumed for the Antelope Valley

Line. Was time added to accommodate the Surfliner slot to Santa Clarita


	Figure
	Figure
	Figure
	In the presentation, it was verbally suggested by the consultant that the

short-term infrastructure could not reliably support two-trains-per-hour

across the San Clemente bottleneck all day. It was further suggested that

the Surfliner could operate hourly bidirectionally and that Metrolink could


	Figure
	Figure
	Figure
	bottleneck – we need to continue to share the burden of the constraint.
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	Response


	Response


	Operations have been updated to reflect the comment. However, operations are constrained

by LOSSAN North single-track sections, San Clemente, Del Mar and the single track sections

on the line to Perris.


	Concept reflects planned improvements on the AV line.


	Operation assumes an F125 locomotive. The concepts do not include additional elements

such as end loaded recovery.


	Further pathing opportunities are available; however, these would need to be coordinated with

all operators.


	This is addressed in a separate report.


	Runtimes were calculated to support the desired level of service on the AV line using the

infrastructure constraints.


	This issue should be minimized due to trains operating at different times of the day, however


	Figure
	Figure
	bottleneck in the near-term.
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