Project 2025

Appendix B

APPENDIX B: CAPITAL PROGRAM DESCRIPTIONS

Appendix B describes the elements of the Capital Program in detail, including
the assumptions made for Project 2025 and strategies for each capital
improvement over the next 20 years, distinguished by pre- and post-
electrification activities.

Capital improvements support service delivery by allowing for an increase in
throughput, or by improving reliability (on-time performance), safety, and
improving/adding passenger amenities. Examples of capital improvements
that increase throughput include addition of track capacity to support more
express service or a new signal system that enables Caltrain to operate at
shorter headways. Reliability is improved through improvements that reduce
unpredictable dwell time at stations, such as station rehabilitation to remove
the hold out rule or speed-up boarding with some form of level boarding.
Safety is improved with the construction of fencing or implementation of the
grade crossing program, which can include closures or grade separations at
unsafe crossings. Examples of passenger amenities include improvements
such as station access, concierge services, or providing wireless Internet
connections on trains.

Appendix B includes the following sections:

State of Good Repair
Fleet / Rolling Stock
e Alternative A: Electric Locomotive
e FRA-Compliant EMU
e Dual-Mode Locomotives
Signal System
Systems Integration
Major Terminal Improvements
Key Station Improvements
e Platform Modifications and Station Redesign
e Level Boarding
Station Access Improvements
Passenger Information Systems
Line Capacity and Junction Improvements
System Expansion
Grade Crossing Improvement Program
Electrification
High Speed Rall
Operational Impacts from Construction and Maintenance
Contracting Alternatives
Project Staging and Sequencing
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State of Good Repair

Caltrain is required to maintain a capital investment program that guarantees
keeping the existing infrastructure in a satisfactory condition to support current
operations. One of the primary goals of the capital improvement program is to
keep the railroad in a constant state of good repair, and appropriately balance
the investments in replacement and rehabilitation activities with enhancement-
type improvements. As structures, facilities, grade crossings, etc. approach
the end of their ‘useful lives’ and are beyond remedial repairs and normal
maintenance activities, they should be scheduled for replacement. For
example, the anticipated life span for wood railroad ties is 35 years, rail life is
anticipated at 50 years, and bridges are anticipated to last 80 -100 years. The
predetermined ‘useful life’ of assets varies, and when there are code and
regulatory changes, engineering standards (i.e. ADA, seismic, safety, security,
etc.) can be impacted and create a new conditional baseline.

Similar to infrastructure, the fleet (locomotives and passenger cars) needs to
be kept in a constant state of good repair. The vehicles will be maintained to
the vehicle manufacturer’s standards, FRA regulatory standards (for FRA-
compliant vehicles), and for the wear and tear of daily operations. Life cycle
maintenance programs need to be identified and implemented to maximize the
life of the asset. The various components of these vehicles have different
replacement and rehabilitation schedules. For example: car seating or
windows may need to be replaced every five years; traction power motors may
need to be replaced every ten years; mid-life overhauls may occur every
fifteen years and the overall useful life of the vehicle may be thirty years.
Federally mandated safety requirements may require additional capital
investment as well. When these vehicles reach the end of their ‘useful life’
they will be replaced.

The State of Good Repair program includes the following:

Bridge replacement

Tunnel rehabilitation

Signal system rehabilitation

Track rehabilitation

Grade crossing program

Rolling stock replacement/rehabilitation
Terminal rehabilitation

Station improvements (including platform program and parking
rehabilitation)

Fencing replacement

e Fare equipment replacement

e Communications equipment replacement

The long-term fleet modifications, grade crossing program, and terminal and
station improvements are discussed in more detail in later sections of this

IMPROVEMENT TYPE

OThroughput
MReliability

MSafety

OPassenger Amenities

BENEFITS

The program will maximize the life
of Caltrain’s assets

CONSTRAINTS

Changes in code and requlations
can impact engineering standards

For vehicles, FRA mandates
maintenance and replacement
cycles based on calendar days, as
opposed to hours of service

RELATED PROGRAMS &
PROJECTS

Fleet/Rolling Stock

Signal System

Key Station Improvements
Terminal Improvements
Grade Crossing Program
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chapter. Allimprovements that are part of the state of good repair program
are required for all operating methodologies, pre- and post-electrification.

In addition to the state of good repair capital improvements, regular
maintenance activities are performed by the contract operator. These regular
maintenance activities include track surfacing; right-of-way cleaning; tree
trimming; signal bulb replacement; crossing gate replacement; spot tie
replacement; et.. Although the current maintenance of the railroad has been
contracted to Amtrak, Caltrain is responsible for providing clear direction to
Amtrak to perform maintenance tasks. Maintaining an inventory and
conditional assessment of all Caltrain assets is critical for developing and
implementing life cycle maintenance programs to maximize the life of the
assets. For example: a cyclical surfacing program should be implemented to
keep the track surface in compliance with Class 4 FRA standards; wheel
truing is required to maximize the life of the fleet trucks; or a rail grinding
program extends the life of rail.

A Maintenance Plan will be developed annually identifying the various work
elements that are required for the following year. This Plan will be fully
integrated with the short-term (five year) Capital Improvement Program so
monies are invested in a cost-effective manner.
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Fleet / Rolling Stock

The rolling stock program is a major component of the capital program
because of the significant investment required to acquire, overhaul, and
replace vehicles. A majority of the current fleet will reach the end of its useful
life by or before 2015 and will need to be replaced. This replacement
timeframe coincides with the scheduled initiation of revenue service for
electrification, which will also require new vehicles (at a minimum,
replacement of the locomotives). To meet this replacement schedule, the
vehicle design must start in 2008, if the new vehicles are to be built and tested
in time for revenue service in 2014.

Current Fleet

The current fleet includes 110 cabltrailer cars and 29 diesel-powered
locomotives. The rolling stock inventory is as follows:

Type Number Year
of cars Purchased
Nippon Sharyo gallery-style trailers 52 1985
Nippon Sharyo gallery-style trailers 14 2000
Bombardier trailers 10 2000
Nippon Sharyo gallery-style cab cars 21 1985
Nippon Sharyo gallery-style cab cars 6 2000
Bombardier cabs 7 2000
GE-EMD locomotives 20 1985
Boise F40 3 1998
MPI 6 2003

The service itself is operated with 20 sets of rolling stock with one set aside as
a preventative maintenance spare. All other cars are used as spare when
necessary. All efforts are being made to maintain the fleet so that the spares
may be formed into a “hot ready” protect set if needed. Given the
requirements to “make the line” on a daily basis, Caltrain is being operated
with a suboptimal spare ratio of 12% for the newer bombardier style coaches
and just over 8% with the gallery-style fleet. There is an immediate need to
acquire 8 additional cars in the near term to bolster spare ratios and provide
additional capacity, most likely in the form of longer train sets on those trains
that are operating nearest to capacity.

Electrified Vehicle Technology

Multiple vehicle technologies were considered based on performance
characteristics, maintenance, reliability, market availability, transition and
procurement, and regulatory issues. For all technologies, various fleet
management cost analyses were performed in order to evaluate each
technology as compared to each other. Accordingly fleet management
strategies were developed to provide the capacity to capture demand in the

IMPROVEMENT TYPE

MThroughput
OReliability

OSafety

MPassenger Amenities

BENEFITS

Increase passenger carrying
capacity

Opportunities for improved
passenger amenities and level
boarding with new rolling stock

CONSTRAINTS

Current fleet reaches end of useful
life by or before 2015

Electrification Project determines
timing and time of vehicles needed

Transition plan could potentially be
complex

Storage and maintenance facilities
required for a mixed fleet (diesel
and electric-powered)

RELATED PROGRAMS &
PROJECTS

State of Good Repair
Electrification
Level Boarding

Expansion - Midline Overtake,
Dumbarton Rail, Downtown San
Francisco Extension
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most efficient manner considering capital and operating and maintenance
costs.

Chapter 3 of this document focuses on two electrified vehicle technologies for
consideration — electric locomotive and electric multiple units (EMU). Two
options that were considered, but not analyzed further, are discussed below.

Alternative A: Electric Locomotive

Electric locomotive is a readily available technology that is being used by
some rail operators in the U.S. Under this alternative, Caltrain would be
mandated to replace its current diesel locomotives with electric locomotives
and replace the gallery cars with bi-level low-floor cars as they reach the end
of their service lives. Diesel equipment (namely the Gilroy and Dumbarton
passenger trains and freight trains) could still use the right-of-way by running
“under the wire” once the electrification project is complete.

Simulations show that electric haul locomotive technology for a typical limited
stop train reduces end to end run time by six minutes over a conventional
diesel haul consist with the same number of cars. To add capacity and
throughput to the system where it is needed, electrified peak period express
trains would be lengthened up to 8-cars. However, the extra weight of the
additional cars would reduce time savings by 2.5 minutes. The negative
impact of train length on performance with diesel locomotives is greater.
Electric haul consists do not offer much operational flexibility and could not be
shortened during the midday. Maintenance practices would be based on
service days, and therefore, would not result in maintenance cost savings.
Consist turn times would remain similar to current performance since all FRA-
mandated turn around tests would need to be performed.

The transition to electric locomotive haul would be relatively simple as it would
require only the replacement of the diesel locomotives with electric
locomotives. The rest of the fleet would be comprised of low floor two-door
double-decked cars and the size of the fleet would be determined by the
service plan required to provide capacity to meet demand discussed in
Chapter 2. Estimates are that in 2025, the fleet would be comprised of 33
electric locomotives, 240 cabltrailers and 6 diesel locomotives.

Regulatory approvals would need to be received from CPUC to provide level
boarding across an 8 inch horizontal gap

The electric locomotive would be an FRA-compliant vehicle, and therefore,
would potentially be incompatible with the California High Speed Rail system.

Alternative B: Rapid Transit Non Compliant EMU
Under this alternative, Caltrain would be mandated to replace its entire fleet
with rapid transit vehicles, specifically electric multiple units (EMUSs), and given

11/30/06 B-5



Project 2025

Appendix B

an FRA waiver to operate and maintain non-compliant vehicles. There are
numerous multiple benefits to this vehicle type.

Simulations of the same typical 11-stop limited train revealed that end to end
runtimes are 7.5 minutes faster than conventional diesel haul and 2.5 minutes
faster than electric locomotive haul. Also, because EMUs are self-powered,
service performance does not degrade when consists are lengthened to 8 cars
in order to provide additional capacity. They offer more operational flexibility
than locomotive-hauled trains. EMUs have drastically reduced terminal turn
times and EMU trains may operate in combinations of lengths and can be
shortened or lengthened throughout the day based on demand. The vehicles
would also be maintained based on miles and hours rather than service days.
This would result in lower operating and maintenance costs and allow Caltrain
to provide more service with less rolling stock. In addition, there is a marked
increase in service reliability with EMUs due to a higher threshold for motor
failures before removal from service is required.

If positive train control is not approved by the FRA, Caltrain would have to
seek a release from current FRA regulations. Negotiations with regulatory
agencies will take time, and could delay the selection of rolling stock.

The transition from current operations to a rapid transit system would be
complicated without provisions for mixed fleet (FRA-compliant and non-
compliant) operations in the corridor. Storage would be required for two entire
fleets and maintenance facilities would have to be able to accommodate either
technology. There would need to be storage for up to an additional 192 EMU
vehicles in addition to the existing fleet. The remainder of the fleet would be
comprised of 6 diesel locomotives and 29 coaches/trailers used to operate the
Gilroy extension service and to provide for protection on the mainline in the
event of a severe disruption. Vehicle testing would have to be scheduled at
night, and other rail operations suspended during those hours.

Similar to the Electric locomotive option, regulatory approvals would need to
be received from CPUC to provide level boarding across an 8-inch horizontal

gap.

The EMU technology would most likely be compatible with the California High
Speed Rail system.

FRA-Compliant EMU

An FRA-compliant EMU to Caltrain specification does not yet exist, and
therefore, would be a high-risk option given the uncertainties that would be
associated with a new vehicle design. For this reason, the non-compliant
EMU is a more viable rapid transit option. However, there could potentially be
significant regulatory constraints that would make the transition to an
electrified system complicated. Under current regulations, FRA-compliant and
non-compliant operators cannot share the right-of-way unless they are
temporally or physically separated. Other passenger and freight operators
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that use portions of Caltrain’s right-of-way would have to operate on separate
tracks or during different times of the day. An exception to this requirement
would be through the implementation of positive train control technology
currently being tested by the FRA and discussed previously in this chapter.

Dual-Mode Locomotives

If Caltrain did not go forward with its Electrification program and the DTX
project was to be built the use of dual-mode locomotive technology could be
an operational option to bring Caltrain into the new terminal. The following is a
discussion on the economic and operational issues of such a strategy.

An electro-diesel locomotive, commonly referred to as a dual-mode
locomotive, is a special type of locomotive that can be powered by either an
external electric source or from an onboard diesel prime mover. These
locomotives are usually built to respond to a specific service need and
therefore are customized for the service. If Caltrain were to adopt a future
service/operational strategy using a dual power locomotive fleet a diesel / AC
catenary technology would need to be assumed in order to not preclude the
potential of High Speed Rail.

Dual power locomotives in service in the US are being used on established
DC electric (as opposed to AC) systems such as Amtrak, the LIRR and Metro-
North Commuter Railroad, in the New York Metropolitan area where
locomotives enter tunnels in New York City, to provide a "one seat ride" to
customers on non-electrified branches with a very small number of trains; (i.e.
LIRR operates 750+ trains per day and of those only approximately 10 trains
use dual-mode locomotives). There is no precedent on any rail system in the
United States, to have an entire fleet of locomotives or cars prescribed by an
extension to the existing system, which would be the case here.

There are no FRA compliant, diesel / AC catenary dual power locomotives in
service on any commuter rail system in the United States or the world. France
and Russia have diesel / AC locomotives but they are not FRA compliant. If
Caltrain were to be the first commuter system to use this technology, a
manufacturer would have to be identified who would be willing to design and
re-tool their factory/plant for a relatively modest order. This would mean that
the unit cost (per locomotive) would be prohibitively high (could be up to 3to 4
times the cost of a conventional locomotive, i.e. $15+ million per unit). The
fleet of passenger coach/cars would have to be designed and/or retrofitted to
integrate all of the train line functions with the new locomotive technology;
another added capital and maintenance cost for Caltrain. These costs could
not be justified against the capital cost of electrification.

If Caltrain becomes the first commuter system to use the diesel / AC dual
mode loco, all of the risks associated with implementing a new, unproven
technology would be the burden of Caltrain. This would be the equivalent of a
"prototype" implementation that could present profound operating
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performance, reliability and maintenance issues to Caltrain. Mean distance
between failures of new diesel / DC dual mode locomotives has been
approximately 9,000 miles MDBF during implementation phase-in and best
case has been 19,000 miles MDBF after full implementation, both of which are
substantially below (sub-standard performance) industry norms for (MDBF)
"pure" diesel locos, electric locos and EMU's.

In order to address operational concerns and prevent a train that fails to go
into electric mode from entering the Transbay tunnel and Terminal area the
distance of the electrified segment would have to extend well beyond the
Transbay extension (beyond CP Common, perhaps to Army). This would allow
ample distance to test and verify a successful transition from diesel mode to
electric mode. If the dual mode train failed the transition from diesel mode to
electric mode it would have to be diverted to the 4th and Townsend Station. A
failure of mode transition would be a major inconvenience to the Caltrain
customers. Equally as important it will create an operational issue of having
the train equipment and crew in the wrong location requiring additional
operations service manipulations to compensate for the failure.

The additional weight/axle loading of an FRA compliant diesel/AC dual mode
locomotive would have a potentially negative effect on the life-cycle
track/infrastructure maintenance requirements and associated O&M costs.

It must be understood that the performance characteristics (acceleration,
deceleration, braking etc.) of a dual mode locomotive trainset are very similar
to a diesel locomotive and will not deliver the higher levels of service provided
by AC locomotives or EMU's.

Lifecycle Cost Assumptions

Estimates were prepared for vehicle replacement costs and life cycle costs.
The scenarios were developed in order to provide the seated capacity
required to meet demand as demonstrated in chapter 2.  The following are
the assumptions that were made for each vehicle technology.

Current Operating Methodology

e Diesel Locomotive Hauled

e Mixed fleet between gallery-style single door cars, double-deck with 2
by 2 seating (93) and Double deck, low-floor, 2-doors per car, 2 by 2
seating (17)

e 6 Car Trains Nominal (can only achieve this with purchase of
additional 8 cars)

e 20 Mainline Trains required to deliver the service

Alternative A
e Electric Locomotive Hauled
e 8 Car Trains Maximum (130 seats per car)
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e Double deck, low-floor, 2-doors per car, 2 by 2 seating

Capacity increased to meet demand

12 minute minimum peak turn times

Replacement of Gallery car fleet as service life is reached
Diesel rolling stock continues to operate on the Gilroy extension
Spare ratio at 12%

Alternative B
e Non-compliant EMU
8 Car Trainsets Maximum (130 seats per car)
Double deck, low-floor, 2-doors per car, 2 by 2 seating
Trainset or EMU technology
Diesel rolling stock continues to operate on the Gilroy extension
Replacement of gallery car fleet all at once, or at the end of
serviceable life (depending on regulatory approvals)
e Spare ratio at 12%

Transition Plan

This section proposes strategies to facilitate the transition from the current
fleet to the replacement fleet by 2014/2015 while minimizing potential

disruptions to service. For Alternative A, the transition from the current diesel-

hauled operation to an electrified-powered operation must be well-thought out
in order to allow ample testing time for the new cars, and successfully

implement the electrification project by 2014. Under Alternative B, a non-FRA-

compliant vehicle would require physical or temporal separation from current

operations during the transition. Unless a waiver were received from the FRA
to use signal system technology such as PTC to safely separate vehicles that
are compliant and non-compliant.

Alternative A — Electric Locomotives-by 2025
Cars:
e Fleet comprised of 240 coaches and cab cars
e Pursue level boarding to make low level boarding across an 8 inch
bridgeable gap possible

Locomotives:

e Purchase up to 33 electric locomotives.

o Keep all existing locomotives until electrification is complete. MP-36
locomotives go to Gilroy. Potentially, keep F-40's beyond 30-year life
for use as spares in case of major electrification failure.

e If service demands increase before electrification is complete current
diesel fleet will suffice

11/30/06 B-9



Project 2025 Appendix B

Alternative B — EMU-through 2025
Existing fleet:
e Maintain existing fleet until electrification is complete. Minimize railcar
and locomotive purchases to the degree possible while not stifling

demand

e All push-pull equipment not reaching its service life eventually goes to
Gilroy.

e EMU:

e Begin FRA waiver process immediately. Waiver may take as long as
2-3 years. Procurement will also take 3-4 years due to new/different
design.

e Purchase up to 192 EMUs - single cars or trainsets. Allow adequate
time in procurement for vehicle design and testing.

Non-compliant EMU Transition (if waiver to separate vehicles using PTC
signaling technology is not approved):

e Diesel-hauled operation on mainline during the day.

e EMUs test at night (temporal separation). Push-pull service during
testing.

e Constraint: Unless PTC approved by FRA for managing commingled
operations, switchover to electrified system would have to occur in
one day or service will be disrupted. High risk of service disruption
due to complexity of transition.

Maintenance and Storage Facility Requirements

The maintenance facility requirements are generally similar across all
scenarios. Maintenance facilities must be equipped to service all vehicle
types (a mix of vehicle technologies), though the number of technologies
should ideally be kept to a minimum for cost-effectiveness.

The storage yard requirements are similar across scenarios in that they must
meet the storage needs to support the terminals based on the proposed
schedule. The transition to Enhanced A or B will also require a significant
amount of storage — enough for both the current fleet and the replacement
fleet until the transition is complete.

Considering the larger fleet size needed to accommodate the future service
plan and the transition to electrification, and the need to store two fleets during
the electrification transition, Caltrain will need to investigate the possibility of
additional storage outside of the North and South terminals and CEMOF.
Possible locations for future storage facilities (where the JPB owns adequate
right-of-way) include Bayshore (in Brishane), South San Francisco, and
Redwood City.
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Signal System

This section describes strategic improvements to the signal system. These
improvements will minimize headways and increase line capacity, thereby,
improving throughput and reliability. Integration with the grade crossing
program will also improve safety. The systems integration program is related
to the signal system and is discussed in a separate section of this Appendix.

Current Signal System

e The Signal system is CTC through out the corridor with Speed signal
rules governing the track north of CP coast and route signal rules
governing train movements south of CP coast.

e There are 24 control points north of Diridon station that allow trains to
travel between tracks.

e Control points and intermediate signals are controlled in the San Jose
dispatch office (soon to be the CEMOF) facility via the Digicon
software.

e Communication between the individual CPs and dispatch is
accomplished through a combination of lease lines and data radio. A
project is currently underway that will standardize communications via
a microwave mesh network.

Wayside signal changes can be implemented in the short-term to increase
throughput and reliability. The following are some suggested strategies for
achieving this goal:

e Dropping freight speeds to 45mph to allow faster signal upgrade in
certain blocks (where braking distances for the maximum allowable
freight speed of 50mph currently govern the settings). This will
require program changes at field locations for improved aspect
sequences. The timetable should be cross-referenced to determine
proper speeds.

o |dentify choke points that can be eliminated with signal changes.
Install intermediate signals to divide long blocks. Target signals
identified in the signal headway analysis report (July 10, 2006). At
approaches to terminals (San Francisco and San Jose), use shorter
blocks to bring trains in closer at higher speeds.

e Implement approach interlocking methodology to reduce delays and
improve headways by allowing routes to be changed in a shorter
period of time. .

e Implement use of separate ASR timers at relay based interlockings.

e Implement shorter loss of shunt timers. Consider decreasing to 5
seconds, which is the FRA minimum time allowed.

IMPROVEMENT TYPE

MThroughput
MReliability

MSafety

[OPassenger Amenities

BENEFITS

Increases system capacity by
optimizing current system

Reduces minimum headways
Improves safety

Positive Train Control, if approved
by the FRA, would facilitate the
transition to electrified rapid transit
operations

CONSTRAINTS

Construction time available on
right-of-way

Regulatory framework

Freight speeds as agreed to in the
Trackage Rights Agreement

RELATED PROGRAMS &
PROJECTS

Signal System
Grade Crossing Improvements
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Longer term changes to enhance the safety of the railway and increasing the
operational capacity of the system:

e Investigate the installation of a cab signal overlay to the existing
wayside signal system. This would provide the added safety of speed
enforcement, real time information in the cab of the train, and
decrease the following times of trains.

e Develop a strategy to implement some proven form of Positive Train
Control (PTC) system as they become available.

Signal Data Network improvements include:
e Complete Microwave system to eliminate leased line dependency.
e Expand radio (RF) portions of system to include control capability to
remaining control points.
e Utilize channel 5 to distribute codeline loading. Limit number of CPs
to 15 per codeline (currently have 28 CPs).

Train Control System Improvements

In order to determine what additional operational capacity can be obtained
from the existing signaling system, a study was recently performed to identify
areas where constraints to operations are limiting the speed and flexibility of
the rail service. The goal of the study was to see how the signaling system
could be optimized through some short term improvements to allow running
trains on headways as short as possible.

The study indicated that the existing block lengths are not ideal to allow
Caltrain operations to achieve the ultimate goal of 5 minute headways. It
concluded that new intermediate signals are required at several locations, a
pair of signals should be removed, and the freight operation - which affects
signal design - should be limited to 45 mph. At the identified locations trains
will catch up with each other causing an increase in end to end running time
when scheduled five minutes apart. However, with the recommended
improvements, headways of 5 minutes (6 minutes at some locations) could be
reliably achieved with no increase in running time—an improvement of at least
2 minutes as compared to the current situation. Estimates show that these
improvements could be implemented within two years for a cost of
approximately $4 million.

The above analysis is based on the existing diesel-hauled trains. Using
electric locomotive-hauled or electric multiple unit trains, the better
acceleration capability of the electrically-propelled equipment will reduce
running times even further.

Transitory Path: The institution of electric operation of trains will require
acquisition of new rolling stock. This rolling stock will need to be
commissioned over a number of years. During that period the existing diesel-
hauled trains will be intermixed with the new rolling stock. Freight service
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could be restricted to nighttime operations, but even after all of the passenger
trains between San Francisco and San Jose are converted to electric
operation, diesel trains will continue to operate to Gilroy, in San Jose and on
the Dumbarton Bridge service. The complication of a mixed fleet running on
the line requires further improvements to the train control system.

Ultimate System Configuration Goal: In order to fully meet the operational
goals for the service in the near future, Caltrain will pursue the use of
advanced technology to step to the next level in safe, flexible, reliable train
control systems. In this regard, the institution of a Positive Train Control
(PTC) system would allow the 5 minute headway goal to be achieved on the
entire route, while also providing for a mixed use system. By providing a
positive physical separation between trains, PTC allows physically
incompatible equipment, equipment with different classes of buff strength, to
operate safely on the same track. Currently such equipment is required to
have a temporal separation—the times when such different equipment can
operate on a specific stretch of track are limited to pre-specified clock times.
PTC also advances the art of signaling to a new level by providing operational
benefits inherent in the advanced technology.

Positive Train Control: PTC uses a computer to determine and display the
location of all trains within a specific area using safety-critical software. In this
manner it provides for positive enforcement of movement authorities
preventing trains from encroaching on areas where other trains have the
authority to operate. In its current form, the system tracks the location of all of
the trains within its range and transmits them to a regional computer. Also
transmitted is the condition of each train route, condition of hand-operated
switches, condition of highway crossing warning systems, and temporary
speed restrictions in effect. The on-board computer keeps track of the
location of the train on which it is installed using GPS. It compares the
location of a train to that of all of the other trains in the area, the status of the
other information transmitted, and information stored in the database for the
territory. From all of this information, the on-board computer decides on the
allowable speed of the train and displays the information to the engineman.
The inherent advantages of such a system are evident.

Safety Advantages: PTC provides positive enforcement of Stop signals at
interlockings to prevent crashes and sideswipes. PTC provides positive
enforcement of civil speed restrictions so that trains cannot operate at an
unsafe speed. If the engineman fails to operate the train in accordance with
the required speed, the engineman first receives a visual and audible alarm. If
the engineman fails to take proper action, the system then stops the train.

Improved Throughput: PTC allows trains to start to accelerate as soon as a
train ahead exits a signal block rather than requiring the following train to wait
until it reaches the signal ahead before starting to accelerate. This will allow
trains to operate safely closer together reducing the minimum allowable
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headway between trains. These two advantages mean that any PTC system
installed on Caltrain will continue to provide benefits even if all of the diesel-
hauled fleet is retired.

Future Improvements: PTC will allow the maximum authorized speed of
trains on the line to be raised above 79 mph when it becomes desirable to do
so. Under FRA regulations, trains cannot be operated above 79 mph without
some improved signaling system, such as cab signaling or automatic train
stop. PTC meets that definition of such an improved signal system. Further,
with PTC it is possible for the locomotive to communicate directly with the
highway crossings, allowing proper warning of the approach of higher speed
trains without the need for modifying the existing track circuit-based crossing
warning system. These characteristics of PTC will allow the JPB to increase
line speed to support both Caltrain and High Speed Rail safely and within FRA
regulations.

Strategy: PTC is a 21st century signal system that can provide the operational
benefits and safety enhancements necessary to advance Caltrain operations
to a higher level. Several versions of the technology exist, but only one
system that meets all of the stringent requirements of the Federal Railway
Administration has been demonstrated in revenue service at this time. This
system is still in the process of undergoing its final verification and validation
testing. It has been approved by the FRA for operation of trains at 95 mph
and is expected to be approved for operation at speeds up to 110 mph, after
the testing is completed next year. It has not been applied to provide
separation of rolling stock with differing levels of buff strength to date. Caltrain
expects to be the first property to demonstrate the safety of mixing differing
levels of buff strength as the first vehicles to be procured for the electrification
enter service.

Presently the Federal Railroad Administration (FRA) requires temporal
separation between railroad equipment that meets the buff strength standards
of rolling stock that operates on the United States Railroad system and rolling
stock that does not meet those buff strength standards. By providing a
positive train control system the safe separation of the different types of rolling
stock can be maintained. At the present time the FRA has not approved any
PTC system to provide for this separation, but we have reason to believe that
the FRA would entertain an application for such a use. We would like to be
the first system to file such an application and be the pilot installation of this
type of use for PTC.
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Systems Integration

The purpose of Systems Integration is to optimize the current system by
improving capacity/functionality, and integrating multiple systems for better
management, security, and efficiency. The systems integration program
involves improvements in the following areas:

Grade Crossings

Railroad Radio Communications
Dispatch Center Enhancements
Communications Backbone

The following are recommendations for systems integration considering
upgrade needs and the requirements to deliver future service levels. These
changes will improve safety and improve communications. Some of these
improvements are required for compatibility with electrification. Benefits
discussed below, and subject to construction time available on right of way
and some technological and regulatory constraints.

Grade Crossing improvements include:

e Institute civil improvements at high risk sites (see Grade Crossing
Improvement Program).

e Update circuitry to be compatible with electrification while preserving
the constant warning time functionality.

e Implement train to wayside communications as part of the long-term
PTC system to ensure a train will stop short of a crossing in the event
of a failure or obstruction.

Railroad Radio Communications improvements and strategies include:
e Complete immediate term fixes to reduce traffic and interference.
Expand capacity with full use of available channels.
e Develop a short-term plan to implement narrowband migration as
mandated by the FCC.
e Develop a long-term plan to install a new system.

Dispatch Center Enhancements include:

e Activate available features in the current DigiCon system such as
automatic scheduling and routing tools.

e Add EAX capability which allows track and time to be assigned
securely without voice communications.

e Expand redundant communications and control capability to all control
points.

e Integrate SCADA functionality and preserve flexibility with the control
center improvements.

e Develop a long-term strategy to have a fully integrated software
control system that allows operations, station monitoring, passenger
information and security functions to be integrated into the center.

IMPROVEMENT TYPE

OThroughput
CReliability

MSafety

MPassenger Amenities

BENEFITS

Improves communications and
safety

Will enable dissemination of
passenger information

CONSTRAINTS

Construction time available on
right-of-way

Regulatory framework

Coordination with freight trains

RELATED PROGRAMS &
PROJECTS

Signal Systems
Grade Crossing Improvements
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e Establish a redundant/backup system for the control center

Improvements to the Communications Backbone that should be implemented
in the next 5 to 10 years include:

e Migrate to a fiber optic backbone communications network to handle
bandwidth needs and introduce faster connection speeds between the
control center and control points.

e Layer vital, critical and non-vital communications onto the backbone.
This includes signal controls, substation controls, station
communications, and wayside communications.
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Major Terminal Improvements

The following table lists the assumptions/parameters that were used in
developing concepts for the North and South Terminals.

Table 1: North and South Terminal Design Parameters

IMPROVEMENT TYPE

North Terminal

South Terminal

Platforms

6 edges (max 20 min. turn time
= 18 trains/hr.)

1 platform should be 1400’ long
for 10-car train or future HSR
Center platforms 25'-30’
wide

Platform height for level
boarding

6 edges (max 20 min turn time
= 18 trains/hr)

1 platform should be 1400’
long for 10-car train or
future HSR Center
platforms 25-30" wide

Platform height for level

boarding

MThroughput
OReliability

MSafety

MPassenger Amenities

BENEFITS

Platform access

Multiple access via cross-
platform overpass to MUNI
LRT station

(to spread out train loading,
speed up entrance into
tunnel)

Multiple access via overpass or
additional pedestrian
underpass (esp. if stadium
project is built)

Track

Trains entering from North can
access all platforms

Access to Tamien yard to
accommodate different
moves (JPB has land for 31
track)

CCJPA could turnback south of
Diridon, freight could use
this track

Freight requires 1 track through
Diridon, ability to detour on
one other track

Gilroy-Lick: 5 add'l slots (10
total) to be added by VTA
(part of Newhall Yard
project)

Lick-Diridon: no improvements
planned

Alleviates bottlenecks

Minimizes the number of trains
required to operate peak-hour
service

Increases amount of storage

CONSTRAINTS

Limited right-of-way constraints
potential terminal expansion

RELATED PROGRAMS &
PROJECTS

Storage

Midday: 11 trains + spares (off
platform), 3 DRC

Night: %2 fleet

Add'l. storage possible at future
Bayshore maintenance
facility, mini-yard at
Redwood Jctn.

Midday: 11+ trains + spares, 4
ACE, 3DRC

Night: %2 fleet, 5 CCJPA

Add'l. storage possible at
future Bayshore
maintenance facility, mini-
yard at Redwood Jctn.

Control System

Allows trains that must leave the
station quickly (shorter turn
around) to crossover on
inbound move

Allows trains that must leave
the station quickly (shorter turn
around) to crossover on
inbound move

Automobile access

50 employee parking spaces

As per demand

Additional design
considerations

Administrative support

Welfare facilities

Cleaning equipment/Sewer
hook-up built into platform

Fleet/Rolling Stock
Level Boarding

Line Capacity and Junction
Improvement

11/30/06
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North Terminal Improvements

Caltrain’s North Terminal is located at 4" and King Streets in San Francisco.
Modifications to the North Terminal must account for future extension of
Caltrain to the Transhay Terminal, which also includes plans for high-speed
rail to serve the Transhay Terminal via the Caltrain right-of-way. Even with a
Caltrain extension to the Transhay Terminal, it is possible that some trains
may terminate at the 4t and King and turn back to head south toward San
Jose. Thus, plans for North Terminal include a phased approach to bring the
terminal to a state of good repair, with the ultimate goals of improving
throughput and accommodating other terminal improvements and future
system expansion.

The current North Terminal Improvement Project is scheduled for completion
in 2007 and will bring the terminal to a state of good repair that will extend its
useful life out to the 2010-2012 time period. During the next five years, a new
design for the North Terminal must be developed, which will meet the future
service needs and allow for practicable construction with minimal disruption to
operations. The conceptual layout for North Terminal accommodates planned
growth in service frequency of up to 10 trains per hour during peak periods.
Additionally, it includes the specialized equipment and storage needs that will
be the result of infrastructure and service improvements including
Electrification, the Downtown San Francisco Extension to the Transbay
Terminal, Dumbarton Rail Corridor Extension, future Amtrak intercity traffic,
and the California High Speed Rail project (CAHSRA). The design features
include future track layout and platforms that accommodate the Downtown
extension (in any of its permutations), CAHSRA, and Amtrak intercity travel
without compromising future Caltrain terminal functionality.

The project can be phased and prioritized in the following manner:

Phase 1- Terminal Approaches and Interlocking “Throat” Configurations-
Depending on the available “footprint”, a four-track approach configuration will
be constructed from CP Common that will extend to a series of “slip switches”
designed to maximize parallel train movement into and out of the station
tracks. This phase will improve terminal access immediately eliminating
conflicting train movements and mitigating the effects of down line service
disruptions. This phase will entail a significant investment in both track and
signal infrastructure. It is also possible at this time should funding be available
to construct a series of four additional tracks south of the “throat” that could be
used for midday or overnight storage. The construction staging can be
accomplished during evening and weekend work windows and will enable the
Phase 2, Platform / Mezzanine Construction to be accomplished utilizing an
east side west side outage methodology.
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Phase 2 — Platform / Mezzanine Construction at 4t and King Street-
This phase involves the widening and lengthening of the Terminal platforms,
increasing vertical circulation through the construction of an above station
Mezzanine area while still maintaining connectivity with the Muni system.
Caltrain owns the air rights above the 4t and King Street Station and it would
be advantageous to enter into a Public /Private Partnership with a developer
to develop the Mezzanine area. Five platforms will service eight tracks. The
outside tracks will have the capability of being lengthened even further (in
what could be considered Phase 2A of the project) to accommodate special
events trainset staging, long consist intercity trains, or even CAHSRA
trainsets. Long Platforms could also be used for midday cleaning and light
maintenance.

Phase 3 - Downtown San Francisco Extension to Transbay Terminal
Previous track configurations at CP Common will be reworked to allow two-
track access to the Transbay Tunnel. Station design will be such that the
tunnel work can be accomplished without disturbing the new station
structures. Depending on the staging of the work, Caltrain will lose utility on a
portion of its four-track approach to the 4th and King Street Terminal but this
can be mitigated depending on final design. The previous staging and design
will allow the DTX group to design a project with or without CAHSRA and still
allow for future Caltrain service and ridership development.

Future Development Opportunities

Regarding future development at and around the North Terminal, the JPB may

construct facilities and structures that "are necessary for or directly related to
railroad, transportation and communication purposes upon, over, across and
along the property" occupied by the station at 4" and King and are limited to a
size "directly related to" such purposes. For example, Caltrain can erect
structures necessary to electrify the railroad or for other purposes that may be
associated with the terminal extension project, or other types of railroad
related projects; however Caltrain cannot sell air rights for non-railroad,
transportation and communication purposes.

South Terminal Improvements

The South Terminal Program consists of improvements in the Santa Clara-
San Jose Corridor, which includes improvements at and around the Santa
Clara, College Park, Diridon, and Tamien stations. The South Terminal area
has a high demand for capacity because of the multiple operators that utilize
the right-of-way in this area. In addition to Caltrain (mainline and Gilroy
service), rail operators that utilize the Santa Clara-San Jose corridor are ACE,
Capitol Corridor, Amtrak (long distance), and Union Pacific. In the future,
BART, Dumbarton, and HSR may also operate in the corridor. Future service
levels for all of these operators must be taken into consideration. In addition,
proximity to CEMOF must be factored into the functions of the area.
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The South Terminal Program consists of four projects, one of which has three
phases. These projects are either under construction or will begin
construction between 2006 and 2015.

Project 1: UPRR 2nd Main (controlled siding from Martin Ave to Stockton
Ave.)

The UPRR mainline and yard tracks are being relocated to the east to
accommodate a center platform at Santa Clara station. This improvement will
allow the addition of future 3rd and 4t Caltrain tracks. Construction is
estimated to be complete by the end of 2006.

Project 2: Santa Clara Center Island Platform and Underpass

This project consists of a new 700-foot (8-car) center platform and pedestrian
underpass at Santa Clara station. There are provisions to extend the
underpass beneath the UP mainline and yard tracks to accommodate station
access from the east. This project will significantly improve safety at the
station by providing a controlled-access platform and eliminating the need for
the ‘hold out rule’ at this station. It will also relieve a major operational
bottleneck for ACE, Caltrain, Capitol Corridor, and UP. This project is
currently at the 35 percent design level.

Project 3: Closure of Stockton Avenue and Closure/Relocation of
College Park Station
This project includes the closure of the Stockton Avenue grade crossing,
which consists of the removal of the crossing pavement and active warning
devices, permanently restricting vehicular/pedestrian access at this location.
Recommendations have been made to close College Park Station due its
substandard facilities and low ridership, and replacing train service with
bus/shuttle service. The decision to close College Park must be made by JPB
Board. If the station is to remain open, the next option would be to relocate it
approximately 0.2 miles north of its current location with a southbound only
platform. Northbound passengers would be required to travel south to Diridon
to board a northbound train. The Stockton Avenue closure is scheduled for
2007 and the College Park Station Closure/Relocation is scheduled for 2009.

Project 4: Caltrain 3'd and 4t Main Tracks and Diridon Station
Improvements

This project is divided into four phases due to limited funding and the lengthy
construction period. Phase 1 includes reconfiguring and reconstructing tracks
6 through 12 and adding two center platforms with grade separated access.
The new platforms will be able to accommodate a total of 8 trainsets (8-car
length). This project will greatly relieve capacity constraints north (including
CEMOF access) and south of Diridon station. Construction is scheduled to
begin in fall 2007 and conclude at the end of 2008. Phase 2 consists of
adding 4t and 5t main tracks from the W. Taylor Street underpass to the
north end of Diridon station. Extension of the CEMOF north lead track will
allow access to the maintenance facility while also allowing simultaneous
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northbound and southbound moves into Diridon station. The project also adds
track that would become the new UP mainline. Estimated construction timing
Is 2009. Phase 3A consists of adding main tracks south from Diridon station
to 1-280. It includes extensive track and signal work and assumes that the Los
Gatos Creek Bridge would be rebuilt and widened. Estimated construction
timing is 2011. Phase 3B would add main tracks north of Santa Clara station
between the Lafayette underpass and Taylor. This would require the
relocation of the Santa Clara station southbound platform 15 feet west.
Estimated construction timing is 2015.
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Key Station Improvements

Platform Modifications and Station Redesign

The key station improvements that will take place in the short-term will be to
redesign the platforms at stations where the hold-out rule still applies. These
improvements will allow trains that are entering the station in opposing
directions to serve the station simultaneously. The stations which are
scheduled for platform modifications are:

California Avenue
Burlingame

South San Francisco, and
Santa Clara

Palo Alto.

Station platform redesign will be necessary in the future at the following
stations:

e 22nd Street — substandard station facility, inadequate for current level
of passenger demand. The Bayview-Oakdale station project currently
under study by the SFCTA may preclude the need for this, but will
likely not happen soon enough.

e Bayshore — accommodate future transfers between Caltrain and
MUNI Third Street LRT and northern emergency terminal functions

Whenever possible, stations are designed with center-boarding platforms to
facilitate passenger access (no need to go underneath or over the tracks) and
transfers between trains. The issues related to center platforms are:
e Requirements for a wider right-of-way compared to outboard
platforms, which is often a constraint do to limited availability of land;
e The need for grade-separated access (stairs, ramps, elevators up to
the platform);
e Alonger and more complicated development process related to the
acquisition of right-of-way; and
e The higher costs associated with the above.

Improvements that occur within the existing right-of-way are categorically
exempt from CEQA, which is another incentive to build outboard platforms
instead of center platforms.

Level Boarding

As discussed in Chapter 3, Caltrain has a goal of providing some form of level
boarding at stations once electrification is in revenue service. This will
facilitate quicker boarding and alighting of able-bodied and disabled
passengers as well as bicyclists, and result in reduced dwell times at stations
and improved system reliability overall. Because freight operations exist in the
corridor, an 8-inch clearance must be maintained between the platform and
car floor, and therefore, manually-operated bridge plates will be necessary to

IMPROVEMENT TYPE

OThroughput
MReliability
[OSafety

MPassenger Amenities

BENEFITS

Reducing station dwell times by
eliminating the hold-out rule at
stations, and implementing level
boarding (post-electrification)

Improve passenger amenities
through station improvements

CONSTRAINTS

Limited right-of-way/land restricts
potential station improvements or
parking expansion

RELATED PROGRAMS &
PROJECTS

State of Good Repair
Major Terminal Improvements
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accommodate disabled passengers or others who are unable to navigate the
8-inch gap. Level boarding without the use of bridge plates or other
mechanical devices is found on several rapid transit systems, but not on any
commuter rail or intercity rail lines in the U.S.

Provision of level boarding across an eight inch gap will require a waiver from
current CPUC regulations. The CPUC enforces a regulation which imposes a
horizontal clearance restriction based on a person riding on the side of a rail
car, which constrains the ability of Caltrain to implement any form of level
boarding by restricting the overall station platform height and configuration.
This regulation, that is unique to California, was an appropriate solution to
railroad operating conditions on the Peninsula at a point in history, but now
restricts Caltrain to the use of low level and/or “mini-high” platforms. Mini-high
platforms are considered outdated and “low-tech” by modern standards of
commuter rail. Elimination of this constraint would allow Caltrain to build
station platforms at the same level with the floor of a train car and achieve the
eight-inch bridgeable gap specified in the FTA guidelines and recently adopted
as a standard by the FRA. The result would also contribute to the safest, most
convenient and efficient operation relative to the station platform configuration.

Selection of electrified rolling stock and a fleet management plan that aims to
streamline the fleet so that it has standardized door heights and locations, will
help toward implementation of level boarding systemwide.

Station Access Improvements

In addition to station parking rehabilitation, included in the State of Good
Repair Program, station access improvements are a key component of the
station facilities program. Because parking is in great demand, especially at
stations with high levels of service, Caltrain has formed some arrangements to
share parking supply with local governments and property owners, which is a
more efficient and economical use of available resources, while meeting the
access needs of customers.

The stations with the highest parking demand include:
e Hillsdale

Palo Alto

Mountain View

Sunnyvale

San Jose Diridon

Tamien

Additional discussion on station access relative to parking and other modes is
provided in Appendix A under “Station Access.”
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Passenger Information Systems

Passenger information systems include visual and audible systems that
provide information to passengers about train location, emergencies, and
other information. It does not include Wayfinding (signage), which is part of
Station Improvements. The following improvements are included in the
Passenger Information Systems program:

Public Address System
Visual Message System
Audible Signs

Real Time Transit Information

The overall strategy for the Passenger Information Systems program is fully
integrating the PA system, operations control, train locating, VMS, emergency
management, and CCTV. This will assist in providing accurate and real-time
information to dispatchers, train crews, operations management, security, and

passengers.

Public Address System (PA)

Public Address systems are currently installed at 26 stations. Improvements
are required at 9 stations to overcome poor coverage and replace antiquated
equipment. Five (5) of these stations will be updated as a part of other larger
station improvement projects in the near term (2006-2008). There are no
plans to improve the PA systems at the remaining 4 stations will be upgraded
as funding becomes available. Other improvements needed are:

e Improve links to PIDS and Operations control for selective messaging
e Integrate with Real Time Transit Information

Within the next 5 years, digital PA technology will be advanced sufficiently to
warrant implementation consideration. If digital PA technology is

implemented, it should

e Interface with VMS signs to match PA announcements with displays.
e Automate messages, improve capabilities of standard messaging and

interface with Operations center.

e Integrate with operations control, train locating, VMS, emergency

management, and CCTV.

Visual Message System (VMS)

Caltrain currently has Visual Message System coverage at 19 stations. Seven
(7) of 19 are outdated and need to be upgraded within 5 years. These have
an improper daisy chain configuration (San Francisco, Hillsdale, Palo Alto,
Sunnyvale, Santa Clara, San Jose Diridon, Tamien stations). Station Clara
station VMS will be updated as a part of the Santa Clara station project.

IMPROVEMENT TYPE

OThroughput
MReliability

MSafety

MPassenger Amenities

BENEFITS

Passengers can obtain accurate,
real-time information

CONSTRAINTS

New systems may not be
compatible with existing systems

RELATED PROGRAMS &
PROJECTS

State of Good Repair
Station Improvements
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DigiSigns currently provide information to passengers about platform
assignments at terminal stations. Itis currently being determined whether
current signs and software have sufficient memory and capability to handle
current schedules and needs. If the signs have sufficient memory and
capability, the signs will be updated and set up to be controlled remotely from
the Passenger Information Dispatch Clerk Desk and a communications link
will be established. Upgrades would be scheduled as required to handle
schedule changes and live messages.

There are 14 stations without VMS. Addition of VMS at those stations will be
reconsidered in the next 5 to 10 years, as funding is made available. The
VMS should be integrated with digital technology and communications
improvements with PA and RTTI. It should also be expanded to integrate with
SamTrans, BART, VTA, etc. at multimodal stations.

Audible Signs

Audible signs provide information to the visually impaired. Currently, there are
audible signs installed at San Francisco, San Jose Diridon, and Sunnyvale
stations. There are no plans to add audible signs in the near or long term
capital program.

Real Time Transit Information (RTTI)

In the near term, the goal of the RTTI project is to select and implement
appropriate real time system to provide required information to MTC for the
regional 511 travel information system and to provide passenger information
which can be displayed and announced on current VMS and PA systems.
Passengers will also be able to access information via the Internet. The
SamTrans system includes advanced communication systems (ACS) and
predictive arrival departure system (PADS) to its passengers. SamTrans
system does not provide any data to MTC as of July 2006.

Within the next three years, Caltrain is planning to implement a real time
transit information system, which consists of three components:

e Trains - location identified with one of two technologies with either
track circuits or Global Positioning System (GPS).

e Processing Center - two main equipment manufacturers are
Communication Server of Digicon System and Orbital System (Similar
to SamTrans)

e Information Units:

0 Current PA/VMS (may require upgrading some components
to match hardware / software compatibility).

o Digisigns (requires upgrade for software compatibility).

0 Information Communication Server (to provide and to receive
information to and from the 511 regional transportation
information service).
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Currently, we have committed RTTI at nine Caltrain stations and two bus-bays
at BART stations:

San Francisco

Millbrae

San Mateo

Redwood City

Palo Alto

Mountain View

Sunnyvale

Santa Clara

. San Jose Diridon

10. Daly City BART Bus Bay ( SamTrans stop)
11. Colma BART Bus Bay ( SamTrans stop)

©oo Nk~ wD R

Caltrain is planning to provide advanced train notification at all 19 stations
where we have VMS/PA systems and at 7 more stations where we have only
PA systems. Since Caltrain does not have VMS/ PA at the 5 stations south of
Tamien, RTTI will be added when VMS and/or PA is installed at these
stations.

Advanced train notification will be coordinated for ACE and Capitol Corridor
connections at Santa Clara, San Jose, and Tamien stations. Caltrain will also
coordinate with SamTrans, Muni, VTA, BART at transfer stations.

Other features which should be considered in the future are:
e On board passenger announcements
e Real Time schedule performance information to Operations and
to Engineer on board the train.
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Line Capacity and Junction Improvements

Line or track capacity and junction improvements directly influence throughput
and reliability since they impact the number of trains, and therefore the
number of people, that can travel end-to-end during a given time period.
Delivery of future increased service levels is dependent on the ability to
increase or improve line capacity and junction movements. In order to
determine how much capacity is required to achieve the target service levels,
simulation models must be run to compare current conditions with future need.

ROW Track Characteristics

ROW is 77.5 miles long from Gilroy to San Francisco.
South of CP lick there is one main track owned and controlled by the
UPRR that is used for Gilroy traffic
North of Lick to San Jose Diridon station, there are 2 main tracks
available for use by Caltrain trains, one is owned by Caltrain and the
other is owned by the UPRR.
North of San Jose station there are currently 3 main tracks, 2 owned
by the JPB one owned by the UP with all tracks being dispatched by
Caltrain.
North of Coast there are 2 main tracks for Caltrain service with the
exception of
There are 2 Caltrain Main tracks from San Francisco to San Jose:
With the exception of

0 5.1-7.1 -4 tracks through Bayshore station

0 13.6-14.5-3 tracks just south of Millbrae station

0 26.0-27.3 4 tracks south of Redwood City

0 39.2-41.7 4 tracks through Lawrence station
Main Track speeds are 79 MAS for the majority of the 2 main lines
with the exception of 5 miles generally at the terminal approaches and
at the curves around Tamien and CP sierra
Siding speeds are generally 70 miles per hour.

Strategies
Strategies for improving line capacity include:

Focusing on relatively small- to mid-size incremental improvements
with multiple benefits, specifically to increase train speeds and
alleviate bottlenecks. These include station improvements to
eliminate the hold out rule, intermediate signal additions and re-
spacing, radio improvements, and incremental train control system
improvements.

Keeping the railroad infrastructure and equipment in a state of good
repair to minimize break-downs.

Making major system investments to the signal and train control
system improvements.

IMPROVEMENT TYPE

MThroughput
MReliability

OSafety

COPassenger Amenities

BENEFITS

Alleviates bottlenecks
Increases throughput and reliability

CONSTRAINTS

Requires major system and
infrastructure improvements

Maximum speed will remain at 79
mph

Right-of-way is limited, and
acquisition of additional right-of-
way is expensive

Potential local opposition to
expansion and development of the
rail corridor

RELATED PROGRAMS &
PROJECTS

State of Good Repair
Fleet/Rolling Stock

Major Terminal Improvements
Electrification

High Speed Rail
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e Making major infrastructure investments, such as the addition of main
track for overtakes, addition of crossovers and sidings for incident
recovery, terminal improvements (discussed in Terminals section).

Some of the constraints that limit the ability to increase line capacity are:

e The high cost of property acquisition or unavailability of land to be
acquired given that much of the right-of-way along the corridor is
developed.

e The cost of hard improvements (tracks, bridges, station platforms,
electrification OCS/TPS) and soft improvements (systems, train
control, dispatching) are rising faster than inflation and are relatively
higher when applied to an active railroad.

e Potential local opposition to improvements related to capacity
increases and development of the corridor.

Line capacity improvements are organized by geographic categories based on
service levels and types of traffic.
e San Francisco to Redwood City: 100-150 trains daily (mostly Caltrain)
e Redwood City to Santa Clara: 100-150 trains daily (mostly Caltrain)
e Santa Clara to San Jose: the 200-250 trains daily include ACE,
CCJPA, and UP, with possible future transfers to/from BART, and
HSR.
e San Jose to Tamien
e Tamien to Gilroy

Line capacity and junction improvements outside of the existing Caltrain
mainline associated with the extensions to Transbay Terminal, to the East Bay
via the Dumbarton Rail Corridor, and to Monterey/Salinas are discussed in
“System Expansion” Section.

San Francisco to Redwood City

The northern section of the railroad will focus on terminal improvements,
station improvements, a possible new storage facility, and major bridge
rehabilitations. North Terminal improvements will involve the improving the
passenger experience by widening the station platforms, and working with a
developer to build an overhead terminal mezzanine station that would allow
freer movement, better access to each of the platforms and connectivity to the
MUNI bus and light rail system.

The increased fleet size requires that additional storage and maintenance
facilities be built. One candidate where property is available is adjacent to
Bayshore Station. Itis proposed to build a new Bayshore Yard.

Station Improvements and its associated track work will be underway at
Burlingame installing new outboard platforms and South San Francisco where
a center-boarding platform will be installed.
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A major Bridge Program will be undertaken replacing three over-grade
highway bridges in San Francisco (22 St., 231 Street and Paul Ave.), the
under-grade bridges over Quint and Jerrold Streets, and the four under-grade
bridges in the city of San Mateo.

Redwood City to Santa Clara:

Improvements at Redwood Junction depend on the service scenario that is
implemented. Redwood Junction involves the merger of Caltrain and
Dumbarton or the Caltrain shuttle (Dumbarton ends at Redwood City,
passengers transfer to Caltrain).

At-grade improvements include additional main track on approaches. Any
grade-separated improvements involving duck-unders would be very
expensive and difficult to build given the limited right-of-way and impact to
surrounding communities.

Santa Clara to San Jose:

Santa Clara Junction involves the merging of Caltrain, CCJPA, ACE and
UPRR. Short- and mid-term improvements at Santa Clara Junction are
included in the UPRR 27 main and Santa Clara Center Platform Project (see
“South Terminal Program” section). Long-term improvements include the
addition of 3rd and 4t main tracks, which could be connected to the end of the
four-track segment at Bowers. This improvement will allow express trains to
overtake local trains at Santa Clara and Lawrence stations. Flyovers or duck-
unders are not feasible due to cost and proximity to the BART yard.

San Jose to Tamien:

A major betterment to support the South Terminal area would be a possible
third track across the Los Gatos creek and a second center platform at
Tamien. These would alleviate some of the congestion in South Terminal by
allowing for more trains to go further south to Tamien. It would also allow
more trains to start from Tamien as well.

Tamien to Gilroy:

The future operating scenarios include expansion of Gilroy service up to 20
trains per day service level via a Gilroy to San Jose Diridon shuttle.
Expansion of Gilroy service would require slight increases line capacity in the
Lick-Gilroy segment.
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System Expansion

System expansion includes any physical extension beyond the existing
Caltrain route. Expansion projects broaden the geographic area that has
access to Caltrain service. This section describes three proposed extensions:
Downtown San Francisco to the Transbay Terminal, Dumbarton Rail Corridor
to the East Bay, and Monterey/Salinas. High-speed rail is not considered a
system expansion. Itis discussed separately at the end of this chapter.

System expansion projects need to be carefully coordinated with the Caltrain
Capital Program, especially when they are being managed/designed by third
parties. As is the case with all the projects mentioned above, including High-
speed rail, projects are being planned or designed in parallel with other capital
programs. Therefore, design parameters and other assumptions, such as
future rolling stock, must be established and communicated to the extension
project teams.

Downtown San Francisco Extension

The Downtown San Francisco Extension (DTX) to the Transbay Terminal is
currently in the Engineering Phase. The project is being managed by the
Transhay Terminal Joint Powers Authority. The project includes replacement
of the existing Transbay Terminal at its current location, increasing capacity
for existing local, transbay, and intercity bus services, adding a connection to
the nearby MUNI Metro and BART station, and extending the Caltrain line 1.3
miles from the North Terminal at 4t and King Streets, which would allow
Caltrain and High-speed rail to serve the Transbay Terminal station.
Construction is scheduled to take place from 2008 to 2022.

Service and Terminal Operations Assumptions:
e Assume 40/60 split between service terminating at Transhay and
service terminating at 4t and King.
e Operating parameters are still being developed for this facility,
specifically regarding high speed rail usage.

Capital improvement program requirements:

e Electrification project must be implemented and rolling stock must be
electric-powered for Caltrain to access the Transbay Terminal
(environmental regulations applied to train operations in an
underground tunnel).

e North Terminal at 4" & King Streets reconfigured for trains heading to
Transhay Terminal (See Phase 3 of “North Terminal Program”
Section).

e Line capacity and junction improvements

IMPROVEMENT TYPE

MThroughput
OReliability

OSafety

[OPassenger Amenities

BENEFITS

Expands geographic service area
and increase system ridership

CONSTRAINTS

Requires significant capital
investment

RELATED PROGRAMS &
PROJECTS

Fleet / Rolling Stock

Line Capacity and Junction
Improvements

Terminal Improvements
Electrification
High Speed Rail
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The benefits of the project for Caltrain passengers will be:

e Improved and direct (within short walking distance) access to
destinations in the Financial District without the need to transfer to
local transit.

e An additional transfer location to the BART system (one block away),
which will reduce travel times between the Peninsula and the East
Bay.

Constraints include:

e Possible layover and storage issues and the need to redefine the
operations study area as everything north of Bayshore station rather
than simply focusing on the terminal itself.

e The ultimate design of the downtown facility will have inherent
headway constraints that are dependant on the design of the terminal
itself.

Dumbarton Rail Corridor

The Dumbarton Rail Corridor project includes the rehabilitation and
reactivation of an existing railroad for commuter rail service across the Bay. It
is currently in the Environmental and Engineering Phase and is being
managed by the JPB, with oversight by a committee that includes the three
JPB counties and Alameda County. AM peak service would commence in
Alameda County, serving the cities of Union City, Fremont, Newark, then
cross the Bay to Menlo Park, where it would join the Caltrain line at Redwood
Junction. From there, passengers could travel north to San Francisco or
south to San Jose. Construction is scheduled to take place from 2008 to
2012.

Service assumptions are:

e Peak period service only - three trains from Union City to San
Francisco, three trains from Union City to San Jose in the AM peak
period, returning to the East Bay in the PM peak period.

e Stations at Union City (existing BART station), Fremont (existing
Centerville, station), new Newark station, new Menlo Park station,
Redwood City Caltrain, and select Caltrain stations between San
Francisco and San Jose.

Capital Improvement Program requirements:

e Redwood Junction — Alternative A (Electric Locomotives) requires
third track south of Redwood City required for midline overtake.
Alternative B (EMU) may require additional track to smooth the
merge.

e Line capacity improvements

e Redwood City station — center platform configuration to facilitate cross
platform transfers between Dumbarton trains and Caltrain.
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The benefits of the project for Caltrain passengers and operations will be:
e Direct rail access between Alameda County and destinations along
the Caltrain route.
e Turnback and storage capacity at Redwood Junction.

Constraints include:
e Cost to build and right-of-way acquisition for midline overtake
e Impact to stations at Redwood City, Atherton

Monterey/Salinas Extension

The Monterey/Salinas Extension involves utilizing an existing rail line to
provide commuter rail service between Gilroy and Salinas. The
Transportation Agency for Monterey County is managing the project, which is
currently in the Environmental Phase. Service from Salinas will include stops
at Salinas, Castroville, Pajaro/Watsonville, Gilroy, San Jose, Palo Alto, and
San Francisco. The branch serving Monterey will either be a rail line or bus
service with stops at Monterey, Seaside/Sand City, Marina, Castroville, and
Salinas, with intercity rail connections to Pajaro/Watsonville, Gilroy, San Jose,
and San Francisco.

Service assumptions are:
e Two round trips per weekday, increasing to four round trips after five
years or as demand requires.

Constraints include:
¢ Addition of Salinas trains potential impact on planned service levels
during peak
e Need to further study operating scenarios and fleet needs as an
extension of existing service will not be possible due to crew, rolling
stock and reliability issues.
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Grade Crossing Improvement Program

Currently there are 49 vehicular grade crossings between San Francisco and
Gilroy with 36 of them concentrated in San Mateo County. There are 47
pedestrian crossings and emergency crossings at the mainline caltrain
stations.

Caltrain has adopted a policy to systemically evaluate and improve all of their
at-grade crossings (pedestrian and vehicular) to maximize the benefits of their
limited funding capacity. Grade crossings can be rehabilitated, closed, or
eliminated/separated. Rehabilitation involves replacing the pavement and
upgrading the active warning devices at a crossing. Closures result in
permanently closing the road that crosses the tracks so that
vehicular/pedestrian traffic cannot cross. Crossing eliminations or grade
separations elevate either the roadway or tracks so that vehicular/pedestrian
traffic is completely separated from rail traffic. Grade separations are
generally preferred because of the operational and safety benefits that result
from separating rail from vehicular/pedestrian traffic. However, these projects
are extremely track access and funding intensive and must be considered
within the context of the numerous other on-track projects vying for track
access and limited funding resources. In many cases, grade separations are
not feasible because they have proven to be cost prohibitive and construction
can have a significant impact on operations and the surrounding communities.
Caltrain will support grade separations where funding has been identified and
where and when it can absorb the impacts to its operations and on-time
performance.

The California Public Utilities Commission prioritizes grade separation projects

based on a formula in accordance with California Administrative Code, Title

21, Division 2, Chapter 13. The formula considers the following components:
e Average 24-hour vehicular volumes;

Average 24-hour train volumes;

Project cost share to be allocated from Grade Separation Fund;

Accident History; and

Special Conditions Factor (crossing blockage delay, vehicular speed

limit, railroad prevailing maximum speed, crossing geometries,

passenger trains etc.).

The proposed strategy will review and evaluate the current railroad safety
systems and the traffic and roadway safety standards and conditions in the
vicinity of all at-grade vehicular and pedestrian crossings within the JPB’s
corridor from San Francisco to San Jose. The strategy will focus on a
collaborative and programmatic approach to grade-crossing safety
improvements between JPB and the local roadway maintenance jurisdictions.
The strategy will also include identifying possible grade-crossing closures and
their pursuit.

IMPROVEMENT TYPE

OThroughput
MReliability

MSafety

[OPassenger Amenities

BENEFITS

Addresses safety concerns

Improves pedestrian and vehicular
circulation

CONSTRAINTS

Construction can have a significant
impact on operations and local
circulation

RELATED PROGRAMS &
PROJECTS

State of Good Repair
Signal System
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The main components of the grade-crossing program will be the development
of Caltrain standards and an engineered approach to improving the safety of
the entire grade-crossing system including the following:
e Crossing gate advanced warning system;
Pedestrian crossing gates;
Sidewalks and pedestrian access;
Roadway surface;
Right-of-way fencing adjacent to crossings;
Traffic signage, routing and signalization;
Gate downtimes;
Adjacent driveways;
Adjacent frontage roads; and
Adjacent buildings or physical sight obstructions.

The Grade Crossing improvements program will commence in San Mateo
County in fiscal year 2007. The San Mateo portion of the work will be a two
year program. The Santa Clara program will commence in fiscal year 2009,
funding permitting. The San Bruno Grade Separation Program is programmed
to commence in fiscal year 2011. However, the Phase | interim improvements
for the relocation of San Mateo Ave will commence in fiscal year 2007. The
program will include at-grade crossings listed in Table 2.

Table 2: Grade Crossings - San Francisco to San Jose

Location City

1 Common St (MP 0.79) San Francisco
2 16th St (MP 1.08) San Francisco
3 S Linden Ave (MP 10.27) South San Francisco
4 Scott St (MP 10.62) San Bruno

5 San Bruno Av (MP 11.08) San Bruno

6 San Mateo Ave (MP11.13) San Bruno

7 Angus Ave (MP 11.39) San Bruno

8 Center St (MP 12.77) Millbrae

9 Broadway (MP 15.17) Burlingame
10  Oak Grove Ave (MP 15.95) Burlingame
11 North Ln (MP 16.28) Burlingame
12 South Ln (MP 16.34) Burlingame
13 Howard Ave (MP 16.44) Burlingame

14 Bayswater Ave (MP 16.58) Burlingame

15  Peninsula Ave (MP 16.69) Burlingame

16  Villa Terrace (MP16.94) San Mateo
17 E Bellevue Ave (MP 17.09) San Mateo
18  1st Ave (MP 17.80) San Mateo
19  2nd Ave (MP 17.87) San Mateo
20 3rd Ave (MP 17.94) San Mateo
21 4th Ave (MP 18.00) San Mateo
22 5th Ave (MP 18.06) San Mateo
23 9th Ave (MP 18.29) San Mateo
24 25th Ave (MP 19.65) San Mateo
25  Whipple Ave (MP 24.86) Redwood City
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26 Brewster Ave (MP 25.20) Redwood City
27  Broadway (MP 25.40) Redwood City
28  Maple St (MP 25.76) Redwood City
29  Main St (MP 25.85) Redwood City
30  Chestnut St (MP 26.02) Redwood City
31  Fair Oaks Ln(MP 27.75) Atherton

32 Watkins Ave (MP 28.05) Atherton

33 Encinal Ave (MP 28.36) Menlo Park
34 Glenwood Ave(MP 28.57) Menlo Park
35  Oak Grove Ave (MP 28.78) Menlo Park
36 Ravenswood Ave (MP 28.98) | Menlo Park
37 Alma St (MP 29.76) Palo Alto

38 Churchill Ave (MP 31.01) Palo Alto

39 W Meadow Dr (MP 33.00) Palo Alto

40  Charleston Ave (MP 33.33) Palo Alto

41 Rengstorff Ave (MP 34.74) Mountain View
42  Castro St (MP 35.94) Mountain View
43 Mary Ave (MP 37.96) Sunnyvale

44 Sunnyvale Ave (MP 38.90) Sunnyvale

45  Auzerias Avenue (MP 48.06) | San Jose

46 West Virginia St (MP 48.22) | San Jose
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Electrification

The Electrification Program will form a large part of the Capital Improvement
Program within the next ten years. The purpose is to convert Caltrain from a
diesel-powered to an electric-powered operation. The program will be
planned, engineered and constructed in conjunction with other infrastructure
projects on the system during the 2007 to 2014 timeframe and revenue
service is scheduled for implementation in 2014. Electrification will enable
Caltrain to serve the Downtown San Francisco Transbay Terminal because of
environmental regulations, which require that underground rail access be
electrified. Electrification will be designed and constructed to support and
enable operational growth of Caltrain service and provide for other regional
and statewide rail service initiatives, such as High Speed Rail, to 2025 and
beyond.

The primary components of the Electrification Program are:

1) Install an electrical system that will provide 25kV AC electrical power
through an overhead contact wire.

2) Implement infrastructure modifications including signals,
communications, grade crossings, bridges, track etc. for compatibility
with the electrical system.

3) Design, procure, test electric rolling stock to replace some of the
present diesel hauled equipment and augment the fleet.

The scope of the project is from San Francisco Terminal (4t and King Streets)
to Tamien. The system includes a 2x25kV autotransformer arrangement,
which allows for a maximum distance between substations, while minimizing
the electromagnetic field. There will be three electrical sections to supply
power via a Traction Power System (TPS) to the trains:

e San Francisco to Redwood Junction

e Redwood Junction to Tamien

e Tamien to Gilroy

The TPS consists of electrical facilities, overhead contact system, and
supervisory control of the electrical facilities and wayside switches. Electrical
Facilities include:
e Three supply substations to connect to 115kV utility supply network
approximately 20 — 25 miles apart.
e Two switching stations to separate the supply points and provide for
backup power in case of loss of the primary supply.
e Ten paralleling stations to provide intermediate power approximately
every 6 to 8 miles along the route.

Overhead wires will distribute power to the trains. The components of the
Overhead Contact System (OCS) include:
e Foundations and Poles installed at an average of 150 ft. along tracks

IMPROVEMENT TYPE

MThroughput
MReliability

OSafety

OPassenger Amenities

BENEFITS

Enables Caltrain to serve the
Downtown San Francisco Transbay
Terminal

Enables the operation of electrified
vehicle technology with improved
performance characteristics

Compatible with future high-speed
rail system

CONSTRAINTS

Time available for construction is
limited

Potential disruption of train
operations during construction

RELATED PROGRAMS &
PROJECTS

Fleet/Rolling Stock

Line Capacity and Junction
Improvements

Downtown SF Extension to
Transbay Terminal
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e Messenger and contact wire, which form the catenary, and are
required for each wired track.

e Feeder wire and static wire, which will run along each side of the right-

of-way.
e Side poles with cantilevers to hold the wire along two-track sections.
e Headspans to support wires along multi-track areas (three tracks or
greater).

Supervisory Control (SCADA) of the electrical facilities and wayside switches
require:
e A control desk to be provided in the Operations Control center at
CEMOF.
e Anintegration/link of databases to allow coordination of electrical and
train control.

General Characteristics of the Electrification system have been designed for
flexibility, to accommodate future growth scenarios and compatibility with a
future a high speed rail system:

e The electrification system will have sufficient capacity to support 5-
minute headway operations, which is consistent with immediate and
long-term growth scenarios.

e Operational flexibility will be built into the system. There will be
redundant utility supplies at each power station and support for
contingencies like single-tracking and turnback operations.

e The initial design will provide for 90 mph operation to accommodate
future speed increases.

e There will be adjustability for future125 mph operation of HSR trains
under the OCS. The TPS will be compatible with regard to voltage
(25kV) but will have to be analyzed for capacity to support high power
trains.

Some infrastructure modifications will be required to facilitate the construction
of the Electrification system as well as the compatibility with other railroad
infrastructure.

e Signal compatibility Includes changes required on the wayside
signals, track circuit and grade crossing components for the ac
traction return current in the rails.

e Track shift and lowering: Some movement of tracks may be required
to allow pole foundations to be installed between tracks, or for the
wires to be run under bridges. Some tunnel clearance work may be
required.

o Safety Modifications: Barriers and shields to be installed on signal
masts, pedestrian walkways and other areas accessible to workers
and the public. Tree trimming will be required to provide adequate
safety clearances.
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e Bonding and grounding of metallic components on passenger
stations.

Several rolling stock options are being explored for electric operations. The
procurement and commissioning of the new electric rolling stock corresponds
to the end of life cycle of much of the existing fleet. As the equipment is
phased out and retired, the new equipment will be tested and phased into the
operations. Design, procurement and testing must be completed between
2008 and 2013 in order for revenue service to begin when scheduled.

Electric rolling stock has the benefit of faster acceleration and deceleration to
meet the needs of a closer headway operation, cost savings related to energy
consumption, and improved air quality and noise reduction compared to diesel
trains. Options being considered are:

e Electric ALP-46 Locomotives, which is an existing technology that is
compatible with existing passenger coaches and has adequate power
for 8-car trains (or longer).

e Bi-level non compliant EMU trains, which come in either married pair
units or married triples. These have more operational flexibility in that
they are all self-powered and could be split to allow varying train
lengths.

More details are discussed under Fleet/Rolling Stock.
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High Speed Rail

The Final Program EIR/EIS for a statewide high-speed rail system was
released in September 2005. As of July 2006, the California High Speed Rail
Authority and Federal Railroad Administration are preparing a separate next-
tier Program EIR/EIS to address the choice of a corridor/general alignment
and station locations in the San Francisco Bay Area to the Central Valley
segment of the high-speed train system. It is anticipated that a bond measure
to fund the project will appear on the November 2008 ballot.

It is assumed that HSR will share the Caltrain right-of-way for all or portion of
the section between San Jose Diridon and the Transbay Terminal in San
Francisco. Connections between Caltrain and HSR will offer Caltrain
passengers access to destinations throughout the state via this new rail
system.

Until the Bay Area HSR alignment is determined and designed, the Caltrain
capital program will not make any assumptions or engineer any improvements
that would preclude the addition of HSR to its right-of-way.
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Operational Impacts from Construction and Maintenance

Construction and maintenance activities are a fact of life on any railroad and
can negatively impact operations and service reliability if not managed
properly. To minimize potential delays and disruption to service, a majority of
construction and maintenance work is managed and coordinated during times
outside the peak periods. All construction and maintenance work will be
planned, controlled, and executed with the protection and safety of the
passengers, railroad workers, neighboring community in mind.

All Capital Construction work within the Right-of-Way will be identified and
programmed in a macro view in a Five-year plan. The number of projects that
will be underway at the same time will be constrained by the number of track
restrictions the Operating Department can tolerate without impact to the
overall train schedule. Work will be restricted to work windows that will allow
for manageable impacts to the on-time performance. Schedule contingency
will be planned into the overall projects schedules as well. In a similar fashion,
the programmed maintenance work will be identified in a five-year plan that
complements the Capital Plan.

All work will be further refined including Third-party contracts in an Annual
Work Plan. This plan will take a more detailed look at all work to be done on
the right-of-way and coordinate each work element optimizing work while
managing the track outages within programmed operational constraints.
Meetings to review and update this plan occur on a monthly basis.

The work is further refined and controlled on a weekly basis through a Weekly
Work Plan. This plan is discussed weekly between Operations, Maintenance
and Construction managers. It is here that the protection resources are
assigned and the ability to move the work forward is approved.

Single track and double track outages will be planned for weekends, when the
Operating Department has the ability to sustain the outages and still operate
the Railroad.

Contracting Alternatives

There are several methods for contracting the design and construction of
capital projects. The traditional method is Design-bid-build which will be the
general method of procurement for the Capital Programs. This method is
appropriate for the majority of Caltrain projects, which are small and are not
time-sensitive. Projects to be handled through this method include: major
track programs, station improvement programs, bridge rehabilitation, and
terminal improvements.

The Design-Build procurement method may be used on larger projects where
time is important and some value may be gained by having the contractors
really define construction means and methods. This contracting methodology
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may be used on the Dumbarton Line rehabilitation, the Terminal projects or
major Grade Crossing improvement Projects.

JPB will develop a contracting alternative where Amtrak will be the
procurement agent to do minor work that typically in-house forces would do.
Types of work include: fencing, station and building repairs, grade crossing
upgrades, etc.

Forming Public-Private Partnerships (PPP) is another option for funding and
constructing capital projects. PPPs allow public and private entities to
leverage financial resources and JPB/SamTrans’ assets in order to implement
projects, where immediate funding may be scarce. There may be an
opportunity to use Public Private Partnerships to implement the Electrification
program or future redevelopment of stations/terminals (North Terminal) or
properties owned by SamTrans. Such opportunities will need further
investigations and development in a Business or Finance Plan.

Project Staging and Sequencing

The multiple capital activities planned for the corridor must be coordinated so
as to minimize disruption to daily operations, utilize staff and funding
resources efficiently, and implement capital programs in a timely manner
without negatively impacting the timing of other improvements and projects. A
short-term schedule of all the capital programs over the next five year has
been developed which shows how they might be sequenced to achieve the
aforementioned goals.

11/30/06 B-41



NORTH TERMINAL
OPERATIONS IMPROV.
PROJECT - PHASE Il
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