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INTRODUCTION 
Over the past several years there have been multiple independent studies and operating 

simulation models developed for the section of future tracks known as the Caltrain Downtown 

Extension (DTX). The DTX connects the Transbay Transit Center (TTC) [recently re-named the 

Salesforce Transit Center (STC)], being built in downtown San Francisco, to the existing Caltrain 

4th and King station and beyond. The DTX is described by some as the “final leg” in bringing 

passenger rail to Downtown San Francisco.  The DTX will carry the California High Speed Rail 

Authority (CHSRA) trains into their designated (by legislation) terminus in San Francisco at the 

STC.  Sharing the tracks, Caltrain will extend its service from its current terminal station at 4th 

and King Streets into the STC, providing a downtown destination for its growing ridership.   

The Transbay Program is nearing completion of Phase I Construction, primarily focused on the 

STC.  The STC includes a grand hall and local bus service on the ground level, commercial 
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development space throughout the building, an intercity bus transit center on the next level, 

topped by a five-acre park with amenities including a restaurant and venue space at the roof 

level of the transit terminal.  The STC also includes two levels below grade that are intended to 

provide rail passenger access, circulation and amenities on the lower concourse level, and the 

train platforms on the lowest level.  STC construction created the “train box” which, in Phase 2, 

will be fitted with six terminal tracks and three center island platforms to serve the Blended 

Operations of CHSRA and Caltrain.  

As operating plans become clear through their concept models, and as Caltrain and CHSRA 

consider the challenges of operating in the same corridor with both terminating at the STC, the 

question of two-track versus three-track alignment for the DTX appeared to be contested 

between various expert studies.   In the fall of 2017, the San Francisco County Transportation 

Authority (SFCTA) was directed by its Board to engage an independent peer review panel to 

review three distinct Studies/Models that were circulating, related to how the DTX should be 

ultimately built.  The peer review panel was asked to review these studies, consider the 

underlying assumptions and modeling parameters, and to opine on the conclusions drawn in 

each study/model.  

This report summarizes the peer review effort.  It begins with the Executive Summary, which is 

designed to be a pull-out summary of the charge, process and conclusions; followed by sections 

that describe in detail the people and the process involved. It includes summaries of the 

stakeholder presentations to the peer review panel, and the highlights of each study/model and 

their respective presentations, including their underlying assumptions.  A brief analysis section 

follows.  The peer review panel’s major findings, additional findings and observations, and 

recommended immediate actions or next steps complete the report.
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EXECUTIVE SUMMARY 
A Peer Review panel was assembled by the San Francisco County Transportation Authority 

(SFCTA) to conduct a peer review of three operational studies related to the extension of 

Caltrain and the California High Speed Rail Authority (CHSRA) program to the Salesforce Transit 

Center (STC). 

The operations studies included: 

1. “Transbay Transit Center – San Francisco DTX – Value Engineering Study”, prepared by

SENER, September 2017

2. “Train Operations Analysis of Two Versus Three Mainline Tracks for the San Francisco

Downtown Rail Extension”, prepared by Parsons and Carl Wood, October 31, 2017

3. Railyard Alternatives and I-280 Boulevard Feasibility Study (RAB) Conceptual Planning

Analysis developed on behalf of the San Francisco Planning Department by CH2M and SMA+,

June 19, 2017

SFCTA selected a peer review panel consisting of the following professionals: 

John Flint – Senior Vice President, Managing Director of Lines of Business for T Y Lin 

International  

Les Elliott – President, The Elliott Group  

David Nelson – Director of Transit for Jacobs  

Eugene Skoropowski – Staff Consultant, T Y Lin International, former Senior VP for Rail 

Operations, All Aboard Florida 

Individual CVs for the panel members are included in Appendix 1. 

The peer review panel began its assignment by reviewing all three studies, followed by a day-

long workshop with the Transbay Joint Powers authority, (TJPA), Caltrain and The California 

High Speed Rail Authority (CHSRA).  This workshop was held for the peer review panel to get 

familiar with the current state of the STC and DTX projects, to understand the operating plans, 

physical features and potential risks associated with each of the operators, and to understand 

the level of collaboration taking place in completing plans for a blended service at the STC. 

It was followed by a second day-long session, which consisted of presentations by the 

stakeholders and their consultants who prepared the three studies.  Caltrain and CHSRA 

representatives were also present.  The analyses by the three different teams were reviewed 

and discussed. Each team started with similar, but not identical, assumptions and methods.  All 

used sketch-planning tools, and all limited their inquiry to the north end of the San Francisco–
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San Jose corridor over which Caltrain and the CHSRA plan to offer blended services.  One study 

was conducted with only publicly available information, and without the benefit of preliminary 

plans for the STC. The other two studies were conducted with full knowledge of the project’s 

history and its current status. Only the TJPA study was developed with the full participation of, 

and input from, Caltrain and CHSRA. 

All the studies concluded that, if all of the trains planned for berthing at the STC operated 

reliably (defined as within two minutes of scheduled arrival/departure), two tracks in the DTX 

tunnel would be sufficient to operate the train movements.  However, the assumption of no 

operating delays is not a realistic assumption.  Only one of the studies, completed by Parsons 

and Carl Wood for TJPA, performed a detailed service perturbation analysis. It shows that if 

there is a delay or track blockage in the tracks leading to the “throat” of the terminal, then 

three tracks are required to support reliable train service and to facilitate recovery from 

operational delays. 

In addition, terminal operations plans, yet to be completed, need to provide for track, 

interlocking and signal maintenance, requiring periodic track outages, even during scheduled 

operating hours. 

Based on the analysis and collaboration of the peer review panel, the following findings and 

observations are offered: 

MAJOR FINDINGS 

1. Three tunnel tracks are required to provide reliable and dependable service into the

Salesforce Transit Center (STC).

2. The Salesforce Transit Center capacity plan of four high-speed trains and six Caltrain trains

per peak hour cannot be assured unless both services can use all platforms.

3. The structural column configuration in the built STC limits the flexibility for changing the

track geometry within the train box and at the throat leading into the Terminal, but options

that entail adjustments to track design criteria at the throat to minimize right-of -way

impacts should be explored with CHSRA, TJPA, Caltrain and SENER.

ADDITIONAL FINDINGS AND OBSERVATIONS 

1. The STC will be operating at, or near, capacity when the Service Program of turning six

Caltrain and four CHSRA trains per hour is fully implemented.
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2. The new underground station at 4th/Townsend is likely to have strategic and tactical

significance for rail operations.

3. The overall utility of the new station at 4th/Townsend might be improved with platform

faces on all three tracks and reconfiguration of the switch plant providing access to all

station tracks from the north and south.

4. There is significant residual operational value at Caltrain’s terminal and yard at Fourth and

King for staging, servicing and storing Caltrain and CAHSR trains. The RAB Study is exploring

options for the use of this yard.

5. A consistent base DTX track configuration should be used at the outset of for all future

modeling and simulation studies prepared by all parties.

6. All the simulation results considered by the peer review panel assumed a high-performance

train control system that safely provided very short times between train movements

through the DTX.  The interlocking and train control software and hardware must be

designed and implemented to minimize the times between when one route through the

interlocking is cleared and when a conflicting route through the interlocking can be ready

for the next occupancy.

Preliminary findings were presented to the stakeholders in writing, and a workshop was held on 

February 22, 2018 where all stakeholders were invited to offer comments on the preliminary 

findings of the peer review panel. These comments have been considered in preparing the final 

report and, where applicable, adjustments have been made.   The final effort of the peer review 

panel and the stakeholders at the workshop was to agree on the following action items as the 

project moves toward completion. 

RECOMMENDED IMMEDIATE ACTIONS (NEXT STEPS) 

1. The operators need to finalize a workable “Blended Service Plan” for the harmonious joint

operation of the shared line and terminal including:  train schedules, required

enhancements to the infrastructure south of the study area, and plans for vehicle servicing

and storage.  The plan should be reviewed, tested and verified with a proven and widely

accepted railway simulation tool.

2. The two operators and TJPA need to identify and select a mutually acceptable and workable

set of rolling stock and platform adaptations that will allow both services to berth at all

platforms.
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3. Properly evaluating the potential right of way impacts of constructing the DTX project is a

critically important task in this phase of project development. Based on suggestions from

SENER Engineering, the two operators and TJPA need to carefully review possible tradeoffs

between track and switch design standards and practical limits for low-speed terminal

operations, including the associated potential right-of-way impacts of constructing the DTX

tunnel. The goal should be to provide a transit project that maximizes public benefit, while

minimizing environmental and community impacts.

4. The two operators and TJPA need to revisit the operational program and design for 4th and

Townsend station to improve the utility and flexibility of the station and associated switch

plant.

5. Once the Blended Service plan is prepared and improved, the operators and TJPA need to

identify an operating plan and design footprint for a storage and servicing facility on the

existing 4th and King Caltrain parcel to identify which portions of the parcel can be released

for non-railroad use.

6. The peer review panel observed that simulations reviewed were lacking in coordinated

assumptions, likely due to a lack of collaboration between the parties.  Operators, TJPA, City

Planning and other interested parties should build on the open communications facilitated

by the SFCTA during the review effort, and regularly meet with SFCTA to report and discuss

progress on the Immediate Action Items above and to sustain momentum and cooperation

toward the construction and operation of the proposed facilities.
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 SUMMARY OF STAKEHOLDER PRESENTATIONS 

TJPA PRESENTATION 

Joe Metzler, Meghan Murphy, Derik Penrice, Skip Sowko, Becky Wong 

TJPA administers and manages the Transbay Project.  Phase 2 of the Transbay project (DTX) 

improves commuter rail service by providing direct access to downtown San Francisco, 

enhances connectivity between Caltrain and other major transit systems, and brings future 

high-speed intercity passenger rail service to downtown San Francisco, resulting in 

environmental benefits. TJPA notes that numerous alignment studies have been prepared as 

the project evolved, and numerous alignment constraints, including those imposed by the 

CHSRA for high-speed trains, have led them to the current alignments. 

TJPA provided a chronology of the project’s development, leading to its current state. In 2008, 

The TJPA refined the DTX configuration starting from a two- track existing lead transitioning to 

the DTX tunnel portal, going to three tracks prior to the new 4th and Townsend underground 

station, and remaining three tracks to the STC. The STC is designed with six tracks and three 

center-island platforms, with six platform faces. TJPA noted that the 4th & Townsend Street 

Station remains a major design variable, dependent on the operating models adopted by the 

CHSRA and Caltrain.  

CHSRA Design Guidance 

By 2011, CHSRA had developed its design criteria, and negotiations with TJPA and Caltrain 

resulted in a series of design variances approved by CHSRA for the DTX.  By September of 2013, 

TJPA had achieved sign-off from FRA, CHSRA and Caltrain on the train box geometry in the STC. 
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In December 2015, a Draft SEIS/EIR was published for the project for the purpose of clearing 

changes to the project resulting from the new geometry.  In July 2016, Preliminary Engineering 

commenced and in 2017 a design variance was granted by Caltrain for grades. 

Two types of underground construction are currently being evaluated for various portions of 

the project.  Mined tunnel methods will be used over much of its length, and cut-and-cover 

methods will be used where tunneling is technically unfeasible or cost prohibitive. This is the 

subject of a separate Tunnel Options Study being conducted by TJPA, with the participation of 

the SFCTA, which is anticipated to complete in April 2018. 

TJPA commissioned one of the Operations Studies being evaluated by the peer review panel. 

This study is discussed later in this document. 

CALTRAIN PRESENTATION 

John Funghi, Liz Scanlon, Matt Verhoff, 

Caltrain is a commuter rail line on the San Francisco Peninsula and in the Santa Clara Valley. The 

northern terminus of the line is in San Francisco at a railyard at 4th and King streets; its 

southern terminus is in Gilroy.  Caltrain is among the busiest commuter rail agencies in the US 

(Ref: American Public Transportation Association [APTA] “Ridership Report Statistics for the 

Fourth Quarter of 2016”), with a rapid growth history over the past two decades.  Its history 

dates to 1860 when Southern Pacific operated a passenger service on the peninsula corridor 

between San Francisco and San Jose.  After years of operation by the State, in the late 1980’s 
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the Peninsula Joint Powers Board (JPB), composed of the City and County of San Francisco, San 

Mateo Transit District (SamTrans), and Santa Clara Valley Transit Authority (VTA), was created 

to take over the operations. SamTrans was designated as the managing agency.  In 1992, the 

JPB acquired the right of way and assumed local control of the Caltrain service.  

In 2004, Caltrain launched a “Baby Bullet” service, providing express service from San Jose to 

San Francisco.  Caltrain currently operates three levels of service with 92 weekday trains.  The 

service levels include express (the Baby Bullets), limited (including six Gilroy trains), and local. 

Local trains stop at 24 stations, while the express bullets stop at six or seven stations. Travel 

times are just short of one hour for express service and approaching two hours for local. 

The Caltrain system is a 51-mile double-track system with some four-track segments dispersed 

along a rail corridor primarily owned by the JPB.  There are many grade crossings and bridges, 

and a wide variety of traffic volumes at the grade crossings.  

The fleet consists of 134 passenger cars (Gallery and Bombardier sets) and 29 diesel 

locomotives.  The Central Equipment & Maintenance Facility (CEMOF) was opened in 2007 at a 

site just north of the Diridon station in San Jose. It includes service and inspection, 

maintenance, train wash, storage, fueling, and dispatching facilities. 

Transit America Services, Inc. (TASI) operates and maintains the facility, under contract through 

2022.  Since 2008, JPB has delivered over $1.25 Billion in completed or in-process station and 

systems projects and State of Good Repair (SOGR) work. 

Caltrain is embarking on a modernization program, which includes electrifying the alignment 

(from San Francisco to Tamien Station in San Jose), switching to Electrified Multiple Units (EMU) 

railcars, and installing a Positive Train Control (PTC) system. The electrification project is in the 

construction stages for the infrastructure designed for initial speeds of up to 79 mph with the 

new cars, although the cars are designed for speeds up to 110 mph which will be possible 

following future track modifications. Caltrain plans to increase service from five to six trains per 
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peak hour per direction between San Francisco and San Jose. Passenger service with electric 

trains is currently scheduled to begin in 2022.   

Caltrain is engaged, along with CHSRA, in the planning and design efforts related to blended 

service along the alignment and at the STC.  Caltrain also recognizes that a longer-term planning 

horizon is necessary to be consistent with the State Rail Plan.  The Caltrain business plan, 

currently under development, is an essential part of current planning efforts toward 2040 and 

beyond. 

The Caltrain equipment, and its entire current systems operate with low-level eight-inch 

platforms and boarding. The new EMU fleet is being manufactured with two sets of doors, at 25 

in. and 51 in., that will allow the train to berth at different-height platforms. Caltrain recognizes 

that the platform heights of the bi-level cars create several challenges moving forward, and is 

diligently pursuing alternatives for managing the issue. Additional challenges remain with ADA 

compliance and Bicycle-friendly policies.  Caltrain also recognizes that it is not likely to be able 

to manage six trains per direction per hour in the STC using only two platform faces.  Caltrain is 

not opposed to use of additional platform faces, but has not yet finalized its plans for how 

different platform heights will be managed. 

CALIFORNIA HIGH SPEED RAIL AUTHORITY (CHSRA) PRESENTATION 

Bruce Armistead, Paul Hebditch, Melvin Thomas, Will Gimpel 

The CHSRA anticipates a two-phased approach to its terminal operations in San Francisco. 

Before the DTX has been completed, an initial service of two trains per hour will be provided 

between the Central Valley and Silicon Valley.  When service expands to San Francisco, four 

trains per hour per direction are planned. The trains will use a temporary terminal at the 4th 

and King Caltrain Station before the completion of the DTX, at which time service will continue 

to its terminus at the STC. 

CHSRA has entered into a franchise agreement for an initial Train Operator with Deutsche Bahn, 

AG, while Caltrain will continue to own the route infrastructure.  TJPA owns the STC and will be 

responsible for ongoing maintenance of the facility. 

Regarding performance requirements, 95% on-time performance, defined by CHSRA as plus or 

minus five minutes from timetable schedule, is the minimum requirement. Actual performance 

metrics will be established as part of the franchise agreement with the selected initial operator. 
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Key criteria for CHSRA include the legislated requirements from Proposition 1A for operating 

headways of five minutes or less. However, CHSRA and Caltrain joint modeling currently 

demonstrates a need for operating headways of three minutes or less. Dwell times are being 

modeled for two minutes at intermediate stations and 20-minute turn times at terminal 

stations.   

Services performed at the terminal station may include boarding and alighting, restocking of 

food and beverage items, bathroom supplies and cleaning, safety checks, and minor on-the-fly 

repairs.  

Based on the modeling that CHSRA has performed, and the modeling that is being reviewed by 

the peer review panel, CHSRA staff is of the opinion that a two-track DTX alignment will force 

them to terminate HSR services at locations other than the STC during any perturbed state of 

the operation.  CHSRA also notes that delays will cascade throughout the system, causing 

reliability and operational risks in the Central Valley and in Southern California. Its analyses 

conclude that an incident on a two-track throat at the DTX would cause a service reduction at 

the STC of 70%.  
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SUMMARY OF STUDY/MODEL PRESENTATIONS 

BIRMINGHAM PROPERTIES AND SENER  PRESENTATION 

Rob Birmingham, Alvaro Relano, Francisco Fernandez, John Barna 

Mr. Birmingham is a property owner in the vicinity of the DTX throat structure.  When he 

learned that his properties were potentially impacted by the proposed DTX alignment and 

construction methods, he voiced his concerns, suggested alternatives, and tried to learn more 

about how the DTX plans might impact his properties and the busy 2nd Street and Howard 

Street intersection during construction. Having witnessed other construction activities in the 

City that he felt had had a detrimental effect on the neighborhoods around the construction, 

and feeling that he wasn’t getting the answers he needed, Mr. Birmingham retained SENER to 

perform an analysis of the DTX layout, to inform him whether or not a two-track DTX throat 

would avoid impacting his properties, especially 235 2nd Street, and whether alternative tunnel 

construction methods could be utilized to minimize impacts at the 2nd and Howard intersection. 

 

 

The SENER study is a valid piece of work given the underlying information and available data 

they had to work with. The publicly available documents allowed SENER to assess potential 

changes to the alignment, numbers of tracks and construction methods. It assumed that the 
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connection to the STC would be able to accept alternative alignments, and even switches added 

internal to the train box of the STC.  

SENER performed a theoretical capacity analysis but did not conduct a perturbation analysis 

because it was not in its scope of work.  SENER’s representatives agreed with the other studies 

that planned operations of CHSRA and Caltrain, using only a two-track approach to the STC, 

would begin to breakdown and cause cascading delays over the system if any service delay 

from scheduled operations exceeds 120 seconds in duration.  

 

SAN FRANCISCO PLANNING AND RAB STUDY PRESENTATION 

 Susan Gygi, Ulrich Leister (SMA) and Joe Speaks (CH2M) 

The Railyard Alternatives and I-280 Boulevard Feasibility Study(RAB) is a planning effort being 

led by the San Francisco Planning Department that essentially takes a step back and considers 

the bigger picture and a longer planning horizon for the Caltrain railyard, DTX alignment 

alternatives, and the surrounding streets, urban fabric, and land uses.  The RAB Study includes 

five distinct planning components, (1) The rail alignment to the STC (Salesforce Transit Center), 

(2) a Transit Center loop, (3) 4th and King Railyard reconfiguration/relocation, (4) explore the 

viability of converting a portion of I-280 to a Boulevard and (5) create opportunities for public 

benefit.  
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The RAB Study and modeling began in 2015 with a sketch planning analysis of a blended service 

scenario where all Caltrain and all CHSRA trains terminate at the STC, making the STC the only 

terminal for San Francisco.  At that time, the sketch planning analysis concluded that up to 15 

train movements per hour per direction were achievable at the STC. Most importantly, the 

analysis assumed the same height at all platforms at the STC, and “very quick” turn times (20 

minutes for Caltrain and 20 minutes for CHSRA) as “Normal” for both train types.  

Phase II of the modeling, in 2017, updated the analysis with the most recent available 

information on alignments and operational assumptions from the developing CHSRA / Caltrain 

blended service plan. It also looked at the potential of CHSRA trains stopping at 4th and 

Townsend station, and how that would affect the operations.  The updated modeling revealed 

that up to 12 trains per hour per direction could be accommodated at the STC, and under 

“Normal” circumstances, only two tracks would be required at DTX, and at the 4th and 

Townsend station. It is noted that that updated analysis does not reflect a final blended service 

operations plan, as none currently exists. Like the SENER study, this study did not address major 

events, or perform service perturbation studies; but did provide platform occupancy rates. 

 

TJPA AND PARSONS STUDY PRESENTATION 

Carl Wood and Joe Metzler, Parsons. 

The Train Operations Analysis of Two Versus Three Mainline Tracks for the DTX evaluates the 

effectiveness of a two-track and a three-track DTX tunnel alignment to support the preliminary 

blended service planned for Caltrain and CHSRA between San Jose and San Francisco. The 

author pointed out that this study is the latest in a long series of studies, conducted over a 

fifteen-year period, aimed toward achieving the most operationally successful, safe, and cost-

effective DTX alignment.  Simulations were made using the track segment from Bayshore to the 

STC. The author indicated that the effect of extending the model to San Jose would be 

negligible to the conclusions presented in his report. Study inputs are based on the September 

2016 track layout for the train box/throat of the DTX, which was approved by the FRA, Caltrain, 

and CHSRA, along with TJPA, in 2013.  

The modeling is based on 200-meter (656 feet) long CHSRA trainsets and 200-meter (656 feet) 

long Caltrain trainsets. It is noted that CHSRA has the option to operate 400-meter (1,312 feet) 

long train sets which can be fully accommodated on five of the six STC platform tracks, provided 

all the platforms are the same height. Double HSR trainsets can be accommodated on all 

platform tracks at the STC, but all doors may not be alongside the platform. The study points 
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out that the additional operating impact of travel through the interlockings for the 400-meter 

(1,312 feet) long double CHSRA consists is 22 seconds at 20 mph.  

The analysis assumes that the blended service plan that results in 10 trains per peak hour per 

direction into San Francisco can be handled in a 4-4-2 pattern, where two Caltrain trains 

terminate at the 4th and King surface yard, which is the current Caltrain plan.  Therefore, the 

model only places eight trains per hour per direction into the DTX tunnel and the STC. The study 

also acknowledges CHSRA’s stated option to use the planned 4th and Townsend underground 

station platforms, recognizes that double consists would require special measures at the 

(currently planned at 700 ft.) short platforms, and recommends modifications to the 

interlockings north and south of the station to accommodate CHSRA’s desired flexibility. The 

study concludes that the DTX can operate successfully, based on preliminary train control and 

tunnel ventilation zone concepts, under both 2-track and 3-track configurations. 

The Parsons study examines the impacts to the DTX operation and systems under various 

perturbations and incident scenarios.  The study concludes that an incident scenario at the 4th 

and Townsend station with a two-track alignment would cause an unacceptable delay that 

would have system-wide impacts, compared to a three-track alignment.  In addition, an 

incident that occupies one track in any two-track configuration in the DTX would also cause 

system-wide impacts.   

An incident scenario that blocks one track and reduces a three-track DTX to a two-track DTX 

can recover and sustain peak operations without system-wide impacts.  

It was also noted that even with three tracks, the system cannot sustain the full blended system 

planned service of six Caltrain and four CHSRA trains per hour in each direction if the platforms 

are at different heights. The platforms would have to be at a uniform height to allow all trains 

to access any available platform to accommodate the full ten trains per hour in each direction 

during peak hours. 
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PEER REVIEW PANEL APPROACH TO ANALYSIS AND 

FINDINGS 

As the details around years of data collection, analysis, study, engineering, and modeling 

became more visible to the peer review panel, it became clear that all parties involved in the 

project are passionate about having the best possible Salesforce Transit Center. The peer 

review panel defines success in this regards as a station that is efficient, reliable, safe, and 

designed to recover quickly from the inevitable incidents that occur daily on any mass transit 

system.     

The peer review panel, and to some extent the presentations, because of the magnitude of the 

potential impacts, focused a great deal of time and detail on the throat of the DTX. In many 

ways that focus is appropriate because of the complexities of splaying the tracks as they 

approach the center island platforms in the STC.   At the same time, however, it is only a short 

segment of a major construction project that extends over a long distance in a highly built-up 

and resurging section of San Francisco. Therefore, the peer review panel also spent some time 

looking at the details of the entire DTX (also known as Phase 2 of the STC) and other areas of 

the studies, making sure that it understood and considered the overall question of two tracks 

versus three in its report. 

The panel tends to agree with the Caltrain view, that San Francisco in the long term could 

become a two-terminal city for passenger rail service. Growth in public transit ridership comes 

from great service: convenient, time saving, reliable and safe. In addition, as the STC will 

demonstrate, connectivity to feeder systems is an important part of generating intercity 

passenger rail growth. Finally, clearly designated trains to major event venues within short 

walking distance of a station are always popular. 

When planning and designing a system like the STC and DTX, there are always pressures to 

reduce cost, avoid impacts, and minimize inconvenience.  Many projects spend many years 

trying to manage all three. The engineers and architects, when faced with a potential impact in 

the form of a problem, immediately try to eliminate the conflict that has created the potential 

impact.  

In the experience of the peer review panel, these areas of focus, while important, are never the 

issues that people remember. Nor are they the issues that a potential rider will use in making a 

modal choice for a trip. 
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It will always come down to the safety, reliability and convenience of the trip made today, or 

last week, that determines whether an occasional rider becomes frequent rider.  As one 

member of the peer review panel aptly put it: “we are selling time in this business.”  

Potential solutions that reduce operating flexibility, or preclude the ability to recover from an 

incident, or fail to provide for predicted future growth in order to save initial capital cost may 

not be the right solution for the long term.  Consider the lane miles of additional highways 

being built now to provide for unanticipated demand.  That kind of adjustment is much more 

difficult to do after the fact in a case like the STC, than on a highway out in the open.  

The findings of the peer review panel reflect the combined experiences of planners, engineers 

and operators, all in the passenger rail business. Its findings represent a pragmatic approach to 

seeking the right balance between the infrastructure investment and the ability of the operator 

to deliver on the service promise to the public in a consistent and reliable way.  
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SUMMARY OF MAJOR FINDINGS 

The following findings represent the collective views of the peer review panel as to the 

significant issues and recommendations moving forward:  

1. Three tunnel tracks are required to provide reliable and dependable service into the

Salesforce Transit Center (STC).

Analyses by three different teams were reviewed.  Each team started with similar, but not

identical, assumptions and methods.  All used sketch planning tools, and all limited their

inquiry to the north end of the San Francisco–San Jose corridor over which Caltrain and the

California High Speed Rail Authority (CHSRA) plan to offer blended services:

 All the analyses found that if all trains operated reliably (within one or two minutes of

schedule) two tracks in the DTX tunnel would be sufficient to sustain operations.  While

a two-track tunnel might be theoretically satisfactory provided there are no operational

delays, the assumption of consistently operating without delays is not realistic.  As an

example, Caltrain currently operates at 95% On-Time Performance (OTP), but OTP is

defined by Caltrain as within five minutes, 59 seconds of scheduled arrival time; not one

to two minutes. A real-world example of metrics that are technologically and

operationally possible is the Swiss rail system, considered by many to be the gold

standard for on-time performance in the world.  It operates 91% on-time, defined as

plus or minus three minutes. Under this metric, if Caltrain and CHSRA were to operate at

Swiss efficiency, at least one train per hour during peak hours would not be on-time at

the STC (six per day during morning and evening peaks).  It is not practical or productive

to set an on-time performance standard for California that realistically cannot be

achieved.

 The more detailed perturbation analysis (completed by Parsons and Carl Wood for TJPA)

shows that if there is a delay or track blockage in the tracks leading to the throat of the

terminal or delays at the platform, then three tunnel-tracks are required to support

reliable train service and to facilitate recovery from operational delays.

 Terminal operation plans, yet to be completed, need to provide for performance of

track, interlocking, and signal maintenance, which would require periodic track outages,

even during scheduled operating hours.

 Furthermore, three-tracks will be required to enable transition from the two mainline

tracks into the six-track terminal. (Note:  SENER’s analysis and study included a two

track to six track transition, although it used a 625-foot radius curve (CHSRA requires a
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minimum 650-foot radius), and did not have the benefit of the already constructed STC 

train box alignments and construction details). 

Only one of the three studies explicitly considered how a serious delay (20 minutes) 

would affect capacity utilization to test the utility of the third tunnel track in responding 

to service disruptions.  The other teams acknowledged that their analysis did not 

consider the impacts of “off-schedule” operations and that such considerations would 

be required to truly to determine the utility of the third tunnel track for maintaining 

operational fluidity.  

The analysis with delayed trains shows that the third track will provide several necessary 

operational functions including: 

 Capacity for three parallel train movements when the terminal area is congested due to

delays to inbound or outbound trains

 Capacity to simultaneously handle inbound and outbound trains when one of the three

tracks is blocked due to a crippled train, maintenance outage or other circumstance.

These concerns are heightened by the presence of several switches placed on curves in

the throat of the DTX at the entrance to the STC

 Capacity to stage and hold inbound trains several minutes closer to the station when

late outbound trains have tied up the station platforms necessary for their arrival

The analysis of delayed trains was limited to delays within the immediate vicinity of DTX.  

Together, CHSRA and Caltrain plan to complete service design, capacity and delay studies 

in the next six months that will better explore and explain how the third tunnel track will 

be used in regular and off-schedule service.  The peer review panel suggests this blended 

service model be extended southward, to San Jose, to thoroughly evaluate reliable 

achievement of the service design. 

The peer review panel understands that modeling for the blended system in is based on a 

two-track alignment with limited passing tracks in the peninsula and a three-track DTX. The 

peer review panel anticipates that the third track in the DTX tunnel will be only one of 

several capacity enhancements that will be necessary to reliably commingle the CHSRA and 

Caltrain services along the 50+ miles between San Jose and San Francisco.  

Under these circumstances, the peer review team finds that the third tunnel track will be 

necessary for reliable, blended operations and meeting performance parameters, allowing 

the railroads to operate more dependable service at the STC. 

19



PEER REVIEW PANEL  

REPORT ON FINDINGS 

REVIEW OF THREE OPERATIONS STUDIES FOR THE DESIGN OF THE CALTRAIN 

DOWNTOWN EXTENSION (DTX) 

20 April 02, 2018 

2. The Salesforce Transit Center capacity plan of four high-speed trains and six Caltrain trains

cannot be assured unless both services can use all platforms.

Level boarding is mandated by the Federal Railroad Administration (FRA), the Federal

Transit Administration (FTA) and California’s State Rail Plan.  The State Rail Plan specifically

states “Complete San Francisco to San Jose corridor capacity improvements, including grade

separations, level boarding, and platform lengthening”.  CHSRA passengers will board from

a passenger platform, constructed to match the height of the floor of the coach’s passenger

compartment, at 48 – 51 inches above the top of rail (TOR), depending on final equipment

selections and loading profiles. The STC is currently planned to provide a future 24-inch

platform serving station tracks 25 and 26.  Tracks 21 through 24 will be served from two 48-

inch platforms.  This means Caltrain will offer passenger boarding in the STC at different

platform heights, as two platform faces do not accommodate Caltrain’s planned service

level in STC.  Caltrain’s new electric multiple unit (EMU) trains will be bi-levels that provide

two sets of doors for loading from both low (24 inches above top of rail) and high-level (48

inches above top of rail) platforms.

Given the current car procurement design, the new Caltrain EMUs will be able to use all six

platform faces with the extra 51-inch high doors.  The CHSRA trains, however, will be

restricted to four of the six tracks as they will not be able to berth with a 24-inch high

platform.

Caltrain anticipates that passengers will board from platforms retrofitted to match the 

height of the floor of the EMU’s lower level, at 24 inches above (TOR).   All existing Caltrain 

stations are currently built with eight-inch above top of rail platforms. The new Caltrain 

EMUs have additional doors that allow boarding at the 51-inch high transition level 
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between the upper and lower level of their cars to allow passengers to board and 

disembark at CHSRA platforms.  With this feature in place, passengers boarding from a low 

platform will be able to disembark at a high platform (and vice versa).  Passengers in 

wheelchairs will be able to access both types of doors by means of internal wheelchair lifts 

as provided for in the EMU specifications. 

Caltrain also discloses that currently one in seven passengers boarding their trains is 

traveling with a bicycle. Caltrain is working to address this challenge, both in terms of how 

to manage the platform heights, and how theoretical station dwell times are impacted, as 

Caltrain contemplates how best to address the different platform heights currently planned 

in the STC. 

There are also questions of car width compatibility between the proposed CHSRA and 

Caltrain cars.  There have been discussions that CHSRA might use a car that is eleven feet 

wide, in contrast to a Caltrain car that is somewhat narrower.  More information concerning 

the loading profiles of the two car fleets is clearly required.  The Caltrain EMUs are being 

procured with bridge plates to account for the difference in car widths.  

With CHSRA’s recent change of operating assumptions which conclude that dwell times of 

20 minutes are achievable, a prior concern that four HSR trains per hour could be restricted 

to four tracks is ameliorated.   However, all three analyses find that six Caltrain trains per 

hour, each with 20 minutes of minimum turn time will not fit onto the two tracks reserved 
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for Caltrain’s exclusive use.  During peak hours, Caltrain would need to use at least three 

station tracks.  With the current configuration, one of those tracks will be a high platform 

track requiring special accommodations. Alternatively, Caltrain and CHSRA may decide to 

utilize a 4-4-2 blended service schedule, as noted in the Parsons study, with two trains 

terminating in San Francisco at 4th and King Station.  

If the CHSRA cannot meet its projected 20-minute turn time for all trains, its need for 

station tracks will grow.  In 2015, a study conducted as part of the RAB project 

demonstrated that the six-track terminal would not have the practical capacity to receive 

ten trains per hour if it takes 45 minutes to turn every HSR train.   

The peer review panel notes that continued joint work on loading profiles, turn times, 

blended service schedules and contingency plans by CHSRA, Caltrain and TJPA are clearly 

required to address car/platform interface compatibility between fleets and to maximize 

flexibility and availability of terminal capacity. The peer review panel notes that 

improvements in currently stated turn times by one or both operators improves terminal 

capacity. 

 

3. The structural column configuration in the built STC limits the flexibility for changing the 

track geometry within the train box and at the throat leading into the Terminal, but 

options that entail adjustments to track design criteria at the throat to minimize right-of-

way impacts should be explored with CHSRA, TJPA, Caltrain and SENER. 

All six track curves extend roughly 400 feet into the STC train box, which has recently been 

constructed.  All six tracks appear to be designed using the CHSRA-required minimum 650-

foot radius, which sets track alignments and the existent column locations at the interface 

with DTX. The six tracks, from the time they exit the tangent platforms required by CHSRA, 

transition from six to three over a distance of roughly 1,000 feet.   

Now that the station box and structural columns at the STC are in place, there is very 

limited opportunity to re-engineer the curves that link the station platforms with a re-

configured divergent tunnel under 2nd Street. The transition from six tracks to two tracks 

contemplated in the SENER study reduces the track radius and places switches at the train 

box interface, which could interfere with existing columns.  At this time, it appears that a 

transition from the STC train box to the end of the DTX throat along the required curved 

alignment creates the need to traverse below portions of 201, 215, 217 and 235  2nd Street 

properties, including buildings on some parcels, as shown in TJPA’s Final Preliminary 

Engineering Track Plans dated September 28, 2017. 
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Further, with a two-track configuration, the peer review panel understands that a 625-foot 

radius of curvature would be required to completely avoid the building at 235 2nd Street.  

While some prospective rolling stock designs can support a radius of curvature perhaps as 

low as 492 feet, 650 feet was specified, by CHSRA for the DTX, to maximize compatibility 

with the full range of available rolling stock offerings.   

The peer review panel understands that TJPA is studying alternative tunnel construction 

methods, and track design measures to mitigate impacts of the tunnel on 235 2nd Street.  

The peer review panel also understands that TJPA is evaluating alternative construction 

methods that might reduce cut-and-cover construction in the throat of the tunnel to 

decrease potential surface impacts on 2nd and Howard Streets.  

During the workshop on February 22, 2018, SENER presented additional information 

regarding the track layout in the throat of the DTX. The presentation showed a 

configuration of tracks and switches that, according to their analysis, allowed three tracks to 

be built without directly impacting the structure on Birmingham property at 235 2nd Street.  

The peer review panel noted the proposal, as well as the statements of CHSRA that it 

appeared to offer sub-standard curve radii on one or more of the tracks.  SENER provided 

their graphics and presentation to the peer review panel and the stakeholders. 

The panel suggests continuing work and constructive discussions with the owner of the 235 

2nd Street building, to address: 

 Structural underpinning of the building

 Noise and vibration mitigation

 Any disruption to tenant access

Based on its current level of analysis, the peer review panel finds that, at this point in 

project development, there appear to be no realistic options to change track geometry at 

the throat leading into the STC. However, as noted in Recommended Immediate Actions, 

the two operators and TJPA need to continue to explore possible tradeoffs between 

practical low-speed track design standards and potential right of way impacts of 

constructing the DTX tunnel. 
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ADDITIONAL FINDINGS AND OBSERVATIONS 

1. The STC will be operating at, or near, capacity when the Service Program of turning six 

Caltrain and four CHSRA trains per hour is fully implemented.   

All three studies reviewed by the peer review panel agree that, when a reasonable level of 

reality is applied to the service models, the STC will be operating near or at capacity when 

the service program of four CHSRA trains and six Caltrain trains per hour is fully 

implemented.  Additionally, two of the three studies agree that Caltrain cannot reliably 

operate on two tracks and two platform faces.  Therefore, solving the dedicated platform 

question is critical to completing a blended service plan.   

The peer review panel acknowledges that aspirations outlined in the State Rail Plan 

contemplate a future service extension across the Bay for HSR trains to Sacramento and for 

commuter rail service to various East Bay destinations.  With no concrete proposals being 

considered, however, within the current planning horizon, it is not possible to determine 

how an eastern extension under the Bay might affect STC operations or configuration. 

Therefore, a goal of the TJPA design team (as demonstrated in the Value Management 

studies completed in 2007/8) remains to not preclude a future bay crossing. 

Five of the six platform tracks in the STC could, in theory, be extended east to create a 

through station at the STC in the future, should a new transbay rail crossing be built.  The 

ability to run through-trains on these five tracks could improve capacity, allowing for more 

frequent service than in the initial stub-end station.  Current plans do not preclude a future 

additional bay crossing; a future extension can be oriented such that a through station at 

the STC becomes the preferred concept. 

The investments being made at the STC and the DTX are large and it is vital that they 

provide an expected level of service and reliability resulting from today’s investments.    It is 

also vital that those investments support a broader vision and strategy for future rail 

developments in the Bay Area.  

The peer review panel again emphasizes the importance of completing a reliable blended 

service plan for STC to operate as it is currently legislated and contemplated, taking into 

account the future growth of passenger rail in the Bay area. 
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2. The new underground station at 4th/Townsend is likely to have strategic and tactical

significance for both rail operations.

The new underground station will allow trains to and from the STC to also serve large

regional entertainment venues near Fourth and Townsend.  In its proposed location, the

new station does not preclude future economic development, including commercial, office,

and housing in this currently under-developed area.

Three tracks at the station will allow CHSRA trains bypassing Fourth and Townsend to 

overtake Caltrain trains serving passengers at Fourth and Townsend.  

3. The overall utility of the new station at 4th/Townsend might be improved with platform

faces on all three tracks and reconfiguration of the switch plant providing access to all

station tracks from the north and south.

The third track through the station will allow trains to stand and turn from NB to SB when

the six-track capacity of STC is taxed.
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The peer review panel notes that CHSRA is also contemplating the use of this station, which 

could cause the need for an additional platform face. A platform configuration that allows 

trains on all tracks to serve passengers at the station would be preferred for operational 

flexibility.  Uniform platform heights should also be part of the final solution for maximum 

operational flexibility.  This operational flexibility could be further enhanced if the side 

platform serving Track MT5 was redesigned as an island platform serving both Track MT2 

and Track MT5. 

It is noted that the TJPA, in recent work addressing the alignment, track work and station 

layout, may have already adjusted certain features discussed in the peer review panel 

comments. 

The peer review panel recommends that TJPA, CHSRA and Caltrain consider including 

three platform faces as they update conceptual designs for the 4th/ Townsend 

underground station to increase operational flexibility at the station, and to address 

finalized blended service plans.  

4. There is significant residual operational value at Caltrain’s terminal and yard at Fourth

and King for staging, servicing and storing Caltrain and CHSRA trains. The RAB Study is

exploring options for the use of the yard.

When the STC and the new underground station at 4th/Townsend open for Caltrain service,

utilization of the current surface terminal with 12 platform tracks at 4th and King may be

reduced. However, Caltrain will still need a nearby layover and maintenance base to stage

operations in and out of the STC.  The STC will be too constrained for Caltrain to service or

store trains in the terminal during operating hours.

Additionally, Caltrain contemplates continued rapid ridership growth, and a continuing need

for facilities at Fourth and King.  The location provides room to stage trains serving the

substantial number of special events in the vicinity without disrupting service on the main

lines serving STC. The RAB Study is investigating options for the use of the yard.

CHSRA also may need to utilize the location to charge the system for early morning pull-

outs, and as a backup during service disruptions at the STC.

Re-development of the land currently occupied by Caltrain’s 4th and King terminal and yard

must be balanced with the needs of the CHSRA and Caltrain to stage, store and manage

trains near the STC.
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The peer review panel notes that a properly designed limited-capacity layover/storage/ 

running maintenance facility at-grade at or near 4th and King should not inhibit 

development, should it be proposed.  Development can straddle, be combined with, or be 

built over train facilities as is demonstrated at the STC.  Any future site re-development 

obviously needs to be cognizant of the DTX in general and the 4th and Townsend station in 

particular. 

 

5. A consistent base DTX track configuration should be used at the outset for all modeling 

and simulation studies prepared by all parties. 

Among the operations planning analyses reviewed by the peer review panel, there are 

significant differences in base assumptions concerning the configuration of switches and 

crossovers proposed for the DTX.  Some of the differences may be due to timing of 

modeling studies and report preparation. Two studies were complete prior to the track 

changes by TJPA in September 2017.  The peer review panel acknowledges that ongoing 

work by TJPA, Caltrain and CHSRA will address many of the differences noted. 

The peer review panel recognizes that the track alignment reflected in the Parsons study 

(Figure 1), including switch locations, has been reviewed and agreed to by Caltrain and 

CHSRA and has been signed off by FRA.  This alignment is understood to reflect the current 

operational thinking of CHSRA and Caltrain, and considers the ventilation zones established 

for fire safety. 

It is also understood that the alignment is a Preliminary Engineering concept (15% design), 

so adjustments can be expected as the plans are finalized to reflect operating plans and the 

resolution of the dedicated platforms question.  At this stage in project development, the 

peer review panel recommends that the configuration of switches and crossovers at the 

throat of the STC be finally established based on the resolution of these parameters.   

Figure 1 shows the base track configuration of the throat of the terminal as modeled by the 

Parson’s team in the fall of 2017.   
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Figure 1 

Track Configuration from the Parsons Report (October 31, 2017 Page 4)  

Figure 2 shows the base track configuration of the throat of the STC as depicted by the RAB 

report team in the Spring of 2017.   It calls for one interlocking and seems to support high 

turnover on station tracks 24, 25 and 26.  Tracks 21 and 22 appear to be designed for a 

much lower level of traffic with movements to or from either track blocking access to the 

other.    

The two diagrams are clearly very different. Access to and from the low numbered station 

tracks is improved in the approved Parsons layout.   

 

Figure 2 

Track Configuration from the RAB Report (June 19, 2017 Page 52) 
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The peer review panel also notes that the “topology” of tracks, switches and crossovers to 

be built in the DTX tunnel will have a dramatic effect on how the STC can be used and what 

options will be available when the STC is operating under the stress of delays.   

The peer review panel notes that continued joint work by CHSRA, Caltrain, and TJPA to 

identify and agree on the most operationally flexible track and switch configuration, 

based on shared use of the STC and achieving all operating parameters, is essential before 

final railroad track designs proceed.    

6. All the simulation results considered by the peer review panel assumed a high-

performance train control system that safely provided very short times between train

movements through the DTX.  The interlocking and train control software and hardware

must be designed to minimize the times between when one route through the

interlocking is cleared and when a conflicting route through the interlocking can be ready

for the next occupancy.

All the studies tendered for review by the peer review panel presume a high-functioning

state-of-the-art train control system for the STC and DTX.  Movements through the tunnel

will face constraints in the density of operations due to fire safety-related limitations.

Reliability, redundancy, and minimizing the effects of human error in train operations are all

critical to achieving the levels of service our citizens deserve.

The blended service planned for the San Jose-San Francisco corridor will not support the

density of operations required for effective joint use by the CHSRA and Caltrain trains, at

comparable speeds, without an advanced train control system that performs in the manner

currently outlined by CHSRA specifications.

The simulations assumed a high-performance switch and signal control system that safely

provided very short times between movements through the switching plant.  The

implementation must support this operating premise.  The interlocking and train control

software and hardware must be designed and implemented to minimize the times between

when one route through the interlocking is cleared and when a conflicting route through

the interlocking can be ready for the next occupancy.

The peer review panel notes that final signal designs for the tunnel and terminal must be

carefully vetted to ensure that the logic and performance of the designs will support the

short headways, quick route sets, and fast responses assumed when the sketch level

service plans and capacity studies were prepared
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RECOMMENDED IMMEDIATE ACTIONS (NEXT STEPS) 

1. The operators need to finalize a workable “Blended Service Plan” for the harmonious joint 

operation of the shared line and terminal including:  train schedules, required 

enhancements to the infrastructure south of the study area, and plans for vehicle servicing 

and storage.  The plan should be reviewed, tested and verified with a proven and widely 

accepted railway simulation tool.  

2. The two operators and TJPA need to identify and select a mutually acceptable and workable 

set of rolling stock and platform adaptations that will allow both services to berth at all 

platforms.  

3. Properly evaluating the potential right of way impacts of constructing the DTX project is a 

critically important task in this phase of project development. Based on suggestions from 

SENER Engineering, the two operators and TJPA need to carefully review possible tradeoffs 

between track and switch design standards and practical limits for low-speed terminal 

operations, including the associated potential right-of-way impacts of constructing the DTX 

tunnel. The goal should be to provide a transit project that maximizes public benefit, while 

minimizing environmental and community impacts. 

4. The two operators and TJPA need to revisit the operational program and design for 4th and 

Townsend station to improve the utility and flexibility of the station and associated switch 

plant.   

5. Once the Blended Service plan is prepared and improved, the operators and TJPA need to 

identify an operating plan and design footprint for a storage and servicing facility on the 

existing 4th and King Caltrain parcel to identify which portions of the parcel can be released 

for non-railroad use.  

6. The peer review panel observed that simulations reviewed were lacking in coordinated 

assumptions, likely due to a lack of collaboration between the parties.  Operators, TJPA, City 

Planning and other interested parties should build on the open communications facilitated 

by the SFCTA during the review effort, and regularly meet with SFCTA to report and discuss 

progress on the Immediate Action Items above and to sustain momentum and cooperation 

toward the construction and operation of the proposed facilities.   
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PEER REVIEW PANEL MEMBERS: 

John Flint – Senior Vice President, Managing Director of Lines of Business for T Y Lin International. Mr. 
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