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Project 2025Project 2025

Implementation of the 2004 Strategic PlanImplementation of the 2004 Strategic Plan

State of Good Repair and State of Good Repair and 
Capital Improvement ProgramCapital Improvement Program

Critical Decision PointsCritical Decision Points



Capital Program TimelineCapital Program Timeline

State of Good Repair / Replacement & Rehabilitation

2010 2015 2020 20252006

Electrification

Enhancements (Facilities / Extensions / Systems)

Rolling 
Stock Scenario-dependent Improvements



Project 2025Project 2025

Capacity and its effect on demand Capacity and its effect on demand –– the the 
potential for Caltrain ridershippotential for Caltrain ridership
State of Good Repair and State of Good Repair and 
scenarioscenario--independent improvementsindependent improvements
ScenarioScenario--dependent improvements dependent improvements ––
benefits, costs and risksbenefits, costs and risks



Effect of Capacity on DemandEffect of Capacity on Demand
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State of Good RepairState of Good Repair
MaintenanceMaintenance
Bridge ReplacementBridge Replacement
Station Improvements to remove holdStation Improvements to remove hold--out ruleout rule
FencingFencing
Grade Crossing ProgramGrade Crossing Program
Track RehabilitationTrack Rehabilitation
Vehicle Component ReplacementVehicle Component Replacement
Vehicle ReplacementVehicle Replacement
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Procure VehiclesProcure Vehicles

Immediate Need:Immediate Need:

–– 6 trailer cars6 trailer cars

–– 2 cab cars2 cab cars



PostPost--ElectrificationElectrification
ImprovementsImprovements

Improvements are:Improvements are:
Terminal Facilities Terminal Facilities ––
SF and SJSF and SJ

Stations Stations –– Level Level 
BoardingBoarding

Signals Signals –– Positive Positive 
Train ControlTrain Control



Post Post -- ElectrificationElectrification
ScenarioScenario--Dependent ImprovementsDependent Improvements

Improvements are:Improvements are:

Added Storage and Shop FacilitiesAdded Storage and Shop Facilities

Extensions: DTX, Dumbarton and future Extensions: DTX, Dumbarton and future 
HSRHSR



Capital Cost Capital Cost –– Current ProgramCurrent Program

Enhancement Projects 
$0.854 

Electrification 
$0.471 

State of Good Repair 
Projects 
$0.425 

Rolling Stock Replacement 
$0.296 

$0.000

$0.500

$1.000

$1.500

$2.000

$2.500

$3.000

$3.500
Capital Cost = $2.076B

Current Program
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$B

Positive Train Control
$0.030 



Risks To Execution Risks To Execution 

Large increase in volume of workLarge increase in volume of work
Compressed time frame for executionCompressed time frame for execution
Highly interdependent schedulesHighly interdependent schedules
Limited system accessLimited system access
Increased activity at systems level Increased activity at systems level 
High performance requirementHigh performance requirement
FundingFunding



Rolling StockRolling Stock



Two Technology OptionsTwo Technology Options
FRA CompliantFRA Compliant

MP 36  MP 36  –– Current FleetCurrent Fleet
ALP 46 ALP 46 –– Most Common in useMost Common in use

FRA NonFRA Non--CompliantCompliant
Rapid Transit EquipmentRapid Transit Equipment

““CompliantCompliant”” refers to FRA required buffrefers to FRA required buff
strengths, maintenance practices, operatingstrengths, maintenance practices, operating
protocolsprotocols



Two Technology OptionsTwo Technology Options
Electric Locomotive Electric Locomotive -- CompliantCompliant

One motor unit / 8 trailersOne motor unit / 8 trailers
Train Size Affects PerformanceTrain Size Affects Performance
Subject to 2% Gradient LimitationSubject to 2% Gradient Limitation

Electric Multiple Unit (EMU) Electric Multiple Unit (EMU) -- NonNon--CompliantCompliant
All 8 units self propelledAll 8 units self propelled
Performance Not Affected by LengthPerformance Not Affected by Length
Unaffected by +2% GradientUnaffected by +2% Gradient



Electric Locomotives (ALP46)Electric Locomotives (ALP46)
pa

ss
en

ge
rs

/p
e a

k  
h r

20
20

2 0
1 5

20
10

2 0
0 6

2 0
2 5

5,900

11,000

16,000

Ad
d 

ca
rs

H
ol

d-
ou

t r
ul

e
Si

gn
al

 u
pg

ra
de

El
ec

tri
fic

at
io

n
Si

gn
al

M
od

ifi
ca

tio
n

16,500

2025 Fleet:

33 Locomotives (6 diesel)

240 Cabs/Coaches



Electric LocomotiveElectric Locomotive

Benefits:Benefits: Risks:Risks:

Reduction in endReduction in end--toto--end run end run 
time over dieseltime over diesel
Simple transitionSimple transition
Access by miniAccess by mini--highs/possible highs/possible 
level boardinglevel boarding
Potentially Compatible with Potentially Compatible with 
DTXDTX
Lower operating costs than Lower operating costs than 
Diesel Diesel 

Not compatible with HSRNot compatible with HSR
Low operational flexibilityLow operational flexibility
Performance degrades as Performance degrades as 
consists lengthenconsists lengthen

FRA Compliant Equipment



Capital Cost Capital Cost –– Electric LocomotiveElectric Locomotive

Enhancement Projects 
$0.854 

Electrification 
$0.471 

Platform – Level Boarding 

Fleet Expansion & 
Infrastructure 

$0.598

State of Good Repair 
Projects 
$0.425 

Rolling Stock Replacement 
$0.296 

$0.000

$0.500

$1.000

$1.500

$2.000

$2.500

$3.000

$3.500

$0.190 

Capital Cost = $2.076B

Current Program Elec. Loco

Capital Cost = $2.864B
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= $0.788B

Positive Train Control
$0.030 



Rapid TransitRapid Transit
EMU (Not FRA compliant)EMU (Not FRA compliant)
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2025 Fleet:

192 EMU

6 Locomotives (diesel)

29 Cabs/Coaches



Rapid TransitRapid Transit
FRAFRA NonNon--Compliant Compliant 

Benefits:Benefits: Risks:Risks:

Significant reduction in endSignificant reduction in end--toto--
end run time over Electricend run time over Electric
Possible level boardingPossible level boarding
High operational flexibilityHigh operational flexibility
Compatible with DTX and HSRCompatible with DTX and HSR
Lower O and M cost than Lower O and M cost than 
Electric locomotiveElectric locomotive
Performance does not Performance does not 
degrade with longer consistsdegrade with longer consists
Reduced Infrastructure ImpactReduced Infrastructure Impact

Requires Positive Train Requires Positive Train 
Control Overlay & Regulatory Control Overlay & Regulatory 
Relief  Relief  



Capital Cost Capital Cost –– EMUEMU

Enhancement Projects 
$0.854 

Electrification 
$0.471 

$0.190 

Fleet Expansion & 
Infrastructure 

$0.775

State of Good Repair 
Projects 
$0.425 

Rolling Stock Replacement 
$0.296 

$0.000

$0.500

$1.000

$1.500

$2.000

$2.500

$3.000

$3.500

Platform – Level Boarding 

Current Program EMU
Capital Cost = $3.041B
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Capital Cost = $2.076B
= $0.965B

Positive Train Control
$0.030 



Capital CostsCapital Costs

Enhancement Projects 
$0.854 

Electrification 
$0.471 

Platform – Level Boarding 
$0.190 

State of Good Repair 
Projects 
$0.425 

Rolling Stock Replacement 
$0.296 

$0.000

$0.500

$1.000

$1.500

$2.000

$2.500

$3.000

$3.500

Platform – Level Boarding 
$0.190 

Elec. Loco EMU
Capital Cost = $2.864B Capital Cost = $3.041B

= $0.788B = $0.965B

Current Program
Capital Cost = $2.076B

C
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$B

Positive Train Control
$0.030 

Fleet Expansion & 
Infrastructure 

$0.775
Fleet Expansion & 

Infrastructure 
$0.598



Operation and Maintenance CostsOperation and Maintenance Costs

Energy, $0.202 
Energy, $0.255 Energy, $0.210 

Crew, $0.216 

Crew, $0.271 
Crew, $0.234

Maintenance $0.500 

Maintenance $0.386 
Maintenance $0.422

$0.000

$0.100

$0.200

$0.300

$0.400

$0.500

$0.600

$0.700

$0.800

$0.900

$1.000

$1.100
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Current Program
O&M Cost = $.804B

Elec. Loco EMU
O&M Cost = $1.026B O&M Cost = $.866B

= $0.222B = $0.062B



Total CostTotal Cost

Capital Cost 
$2.076 

Capital Cost 
$2.864

Capital Cost 
$3.041

O&M Cost 
$0.866

O&M Cost 
$0.804 

O&M Cost 
$1.026 

$0.000

$0.500

$1.000

$1.500

$2.000

$2.500

$3.000

$3.500

$4.000

$4.500

C
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$B

Current Program
Total Cost = $2.880B

Elec. Loco EMU
Total Cost = $3.890B Total Cost = $3.907B

= $1.010B = $1.027B

7200 16500 +17000



Comparative Performance On 
15 Stop Run

Diesel 1:16

Electric 
Locomotive

1:12
-0.04

EMU 1:06
-0.10

EQUIPMENT RUN TIME

With Systems Modifications & PTC



Railroad Lifecycle EconomicsRailroad Lifecycle Economics

Lighter rolling stock means:Lighter rolling stock means:
less wheel and track wear,less wheel and track wear,
lighter & less costly infrastructure,lighter & less costly infrastructure,
less fuel consumed,less fuel consumed,
faster transit times,faster transit times,
shorter blocks resulting in more trains,shorter blocks resulting in more trains,
and more profitand more profit



Comparative CriteriaComparative Criteria

CriteriaCriteria Electric LocomotiveElectric Locomotive EMUEMU
Market AvailabilityMarket Availability √√ √√

Demand PotentialDemand Potential √√

Capital CostCapital Cost √√

Energy UsageEnergy Usage √√

DTX CompatibilityDTX Compatibility √√ √√
HSR CompatibilityHSR Compatibility (with regulatory waiver)(with regulatory waiver) √√

Operating and Maintenance CostOperating and Maintenance Cost √√

Performance SpecificationsPerformance Specifications √√

Terminal Turn TimesTerminal Turn Times √√

ReliabilityReliability √√

Transition RiskTransition Risk √√



Interlinked DecisionsInterlinked Decisions

Type of fleet drives system designType of fleet drives system design
Critical design/construction processes are Critical design/construction processes are 
interlinked:interlinked:
–– Electrification Electrification 
–– Signal ModificationsSignal Modifications
–– FleetFleet
–– Facilities (yards, shops and test tracks)Facilities (yards, shops and test tracks)
–– Platform Design (level boarding)Platform Design (level boarding)



Critical Time FramesCritical Time Frames
2007 2008 2009 2010 2011 2012 2013 2014 2015
Fleet

Approvals Develop Specs, Design, Procure, Manufacture and Receive Test & Accept

Electrification

Signal Modifications

Level Boarding

Facilities

Design, Procure & Construct Interface Testing

Interface TestingApprovals

Design, Procure & ConstructApprovals

Purchase Land & Design, Procure & Construct Interface Testing

Construction



Critical Decision PointCritical Decision Point

Complete Electrification

Test & Accept Rolling Stock

Manufacture & Deliver Rolling Stock

Design & Procure  Rolling Stock

Obtain Regulatory Approvals

Decide on Rolling Stock

2007 2008 2009 2010 2011 2012 2013 2014 2015



Whatever you can do,Whatever you can do,
Or dream you can,Or dream you can,

Begin it.Begin it.
Boldness hasBoldness has
Genius, powerGenius, power
And magic in it.And magic in it.
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