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Meeting Objectives

Review 4-Track Analysis
approach considerations and
trade-offs

Outline N. Santa Clara
Adopted Service Vision
segments

Review operations
considerations
and analysis

Discuss N. Santa Clara
Adopted Service Vision
segment observations and
constraints



Track Configuration Today

= Main Track Line
Controlled Siding
@ Station (Milepost)

San Francisco 22nd Street Bayshore South San Francisco San Bruno Millbrae Broadway  Burlingame
(0.0) (1.61) (5.06) (9.16) (11.0) (13.45) (15.13) (16.23)
® . <0 > @ @ ® @ @

Stanford  California
San Mateo Hayward Park Hillsdale Belmont San Carlos Redwood City Menlo Park Palo Alto Stadium Avenue San Antonio
(17.6) (18.93) (19.84) (21.83) (23.09) (25.3) (28.74) (30.0) (30.57) (31.63) (33.99)
—@ ® ® ® @ @ ® o—0 @ @
San Jose .
Mountain View Sunnyvale Lawrence Santa Clara College Park Diridon Tamien Caltrain 50.94
(35.97) (38.62) (40.62) (44.3) (46.85) (48.56) =UP 5|1 .64
| | | | | .
@ o < (] > o ® ® !
Capitol Blossom Hill
| (5245) (55.73)
: | Gilroy
—@ ® >
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Adopted Service Vision @ Station (Milepost)

Adopted Service Vision *Track Segrment — Wain Track Line

Adopted Service Vision Controlled Siding
4_Tr ac k S e g men tS 4- Track Segment Options
San Francisco 22nd Street Bayshore South San Francisco San Bruno Millbrae Broadway  Burlingame
(0.0) (1.61) (5.06) (9.16) (11.0) (13.45) (15.13) (16.23)
[ ® = > @ @ —© = ® ®
Stanford  California
San Mateo Hayward Park Hillsdale Belmont San Carlos Redwood City Menlo Park Palo Alto Stadium Avenue San Antonio
(17.6) (18.93) (19.84) (21.83) (23.09) (25.3) (28.74) (30.0)  (30.57) (31.63) (33.99)
—@ < () @ > @ @ — @ —0—0=x (] —
g Caltrain 50.94
Mountain View Sunnyvale Lawrence Santa Clara College Park Diridon Tamien altrain 9.
(35.97) (38.62) (40.62) (44.3) (45.59) (46.85) (48.56) = UP 51.64
| | | | | | | !
Z @ > o—= — O & o © !
Capitol Blossom Hill* 1
(52.45) (55.73)
| | Gilroy
() ® >
Notes:

* |dentified in Business Plan
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4-Track Analysis

Purpose & Initial Approach



4-Track Analysis Purpose

Q Provide location, length, and mile post limits based on 4-track segments identified in
the Caltrain Business Plan

.I:i: Define required infrastructure to meet the 2040 Long Range Service Vision (Adopted

Service Vision) for Caltrain and HSR service

{5%| Utilize analysis of 4-track segments to guide grade separation projects




Salesforce TC

Business Plan (2017-2019): .. ="
Growth Scenarios Recap

Bayshore

South San Francisco

Salesforce TC

4th & King/4th & Townsend
22nd St

Bayshore

South San Francisco

Moderate Growth (Adopted Service Vision) SMTb SMEl‘Ib
« 8 Caltrain trains + 4 HSR trains phpd . —

Burlingame Burlingame
High Growth (Higher Growth Service) San Mateo San Mateo

« 12 Caltrain trains + 4 HSR trains phpd

Hayward Park

Hayward Park

Hillsdale Hillsdale
Belmont Belmont
San Carlos San Carlos

Redwood City

Redwood City

: . Menlo Park Menlo Park
PCJPB agrees that it shall not take action balo Alls
... that PCJPB knows or reasonably should Service Service Level Palo Alto
have known at the time of the action would Type (Trains per Hour) California Ave California Ave
effectively preclude or make materially HSR - M. N ECHO) St Afitoinio San Antonio
. . ,
more compllc_:ate_d or expensive CH_SRA S Skip Stop <11 2 3 4 yountain View MGGREETR VIS
future operation in the Peninsula Ralil . Sunmale
. -t
Corridor... Peak Direction Sl " ctation needed ) !
i s i the awrence =
— PFMA Section 5.3.1 Trains/Hour Lawrence —(E Sanin Clars I
/ Santa Clara a County Santa Clara é
£ 5
Conceptual 4 Track Segment or Station  College Park ‘:‘ College Park =
n to be refined through further analysis .~ ... S Sain Joss: Diridon —)

and community engagement.

Tamien Tamien




4-Track Initial Planning Approach

» Tested 4-track layouts using
Caltrain, CPUC, and HSR
engineering criteria

Service

« Evaluated and simulated service
parameters of 4-track layouts

» Refined and validated 4-track
Imits through service operations
and engineering analysis




4-Track Initial Evaluation Process
North Santa Clara County Segments

‘ Focused on trade-offs between operations, ROW, and design

- \\orked towards reducing potential impacts to the surrounding environment
ié (l.e., at-grade crossings, adjacent land use, buildings, and infrastructure)

HBI
Identified interdependencies between platform configuration, express/high-
speed services (110mph), and turnout design and configuration

Focused on horizontal layout, but considered vertical opportunities and
constraints




Operations
Considerations

Crossings
STRATEGY




Planning Parameter Assumptions

Headway / Separation 2-minute minimum corridor separation time

HSR: 20 min
Caltrain: 20 min

HSR: 2 min
Caltrain: 1 min at major stations, 0.7 min at minor stations

Minimum Turnaround Time

Minimum Dwell Time

HSR: Generic High-Speed Trainset
Rolling Stock Caltrain: KISS EMU
Freight: Dash9

Speed Limi 110 mph (Class 6 Passenger Track)
peee] Hii 50 mph (Freight Speed)

Recovery Time 10% Distributed




Adopted Servme Vision - 12 TPH (8 Caltraln + 4 HSR)

Miles 07:10 07:20 07:30 07:40 07:50 08:10 08:20 08:30 08:40 08:50

SALESFORCE TRANSIT CENTER (STC)$ 0.0 3 . + s = - — " < e
EN NS RS, X7 ”v’ RN PN/ ” . 2. ‘I’v’VQ
ATHAND TOWNSEND § 1.4 C > AR ViV 8" V4 CRR . Vi VI o5 A ZNEE IRV V4 S .

'OAVOEAVGVAVWA\'

SAN BRUNO 11.0
MILLBRAE 13.6 ~

BrROADWAY 151 || ° \[ N X IX \[ N XX Y\[ N X XEY Y\[ V'@Y

Proposed 4-track sections for
HSR Platform

Proposed 4-track sections for

BAYSHORE 5.1 | |
overtakes

GDROADWAY 151 | 4 4 - 7AVEI ANVA W37 A VOO SNNA WOU7 A VGOV AUV VOOV A OO ANVA VU7 A VI ANVA 37 A VOOV ALNA OO7 A VS31 ANV VOO A VONY |
SANMATEO 1756 || 13 ; : :
HAYWARD PARK 189 || 1>
HILLSDALE 20.1 || 12
BELMONT 218 || ',
SAN CARLOS 231 || "
2.2
REDWOOD CITY 253
Il 2.4

ATHERTON 27.7

0 :
MENLO PARK 28.7 _/\[\_ N _/\[\_

1.3 / \ / _V\ / , AN 4 n -
STANFORB%éHJrH 388 0.6 X A NI N A WA T\ 7. \_\l _/\[\\_\XI 1 \ \.I l \\_\XI 1 \_
CALIFORNIAAVENUE 316 [ 1 : : :
XA AL NN\ A \)&)(/ \)&)(/ \)&)(/ \)&)(/
SAN ANTONIO 34.0 i : : ; ; *
2.0 : : B P
MOUNTAIN VIEW 36.0 / \ & /
2.7
SUNNYVALE 38.6
2.0
LAWRENCE 40.6 | |
3.7

SANTA CLARA 443
COLLEGE PARK 45.6
SAN JOSE 46.9

9
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Two Minute Separation: In & Out of a 4-Track Segment

2-minute separation between trains

Station
| | Dwell Time

| 04:20 |

TControI Point Control PointT
[ 00:00 |




4-Track Segment
Analysis



Track Configuration Today

= Main Track Line
Controlled Siding
@ Station (Milepost)

San Francisco 22nd Street Bayshore South San Francisco San Bruno Millbrae Broadway  Burlingame
(0.0) (1.61) (5.06) (9.16) (11.0) (13.45) (15.13) (16.23)
® . <0 > @ @ ® @ @

Stanford  California
San Mateo Hayward Park Hillsdale Belmont San Carlos Redwood City Menlo Park Palo Alto Stadium Avenue San Antonio
(17.6) (18.93) (19.84) (21.83) (23.09) (25.3) (28.74) (30.0) (30.57) (31.63) (33.99)
—@ ® ® ® @ @ ® o—0 @ @
San Jose .
Mountain View Sunnyvale Lawrence Santa Clara College Park Diridon Tamien Caltrain 50.94
(35.97) (38.62) (40.62) (44.3) (46.85) (48.56) =UP 5|1 .64
| | | | | .
@ o < (] > o ® ® !
Capitol Blossom Hill
| (5245) (55.73)
: | Gilroy
—@ ® >
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Adopted Service Vision

San Francisco 22nd Street

4-Track Segments

Adopted Service Vision @ Station (Milepost)
4-Track Segment mem= Main Track Line
Adopted Service Vision Controlled Siding

4- Track Segment Options

Bayshore South San Francisco San Bruno Millbrae Broadway  Burlingame
(0.0) (1.61) (5.06) (9.16) (11.0) (13.45) (15.13) (16.23)
[ ® <0 > @ @ —© = ® ®
Stanford  California
San Mateo Hayward Park Hillsdale Belmont San Carlos Redwood City Menlo Park Palo Alto Stadium Avenue San Antonio
(17.6) (18.93) (19.84) (21.83) (23.09) (25.3) (28.74) (30.0)  (30.57) (31.63) (33.99)
—@ < () @ > @ @ — @ —0—0=x _ —
San Jose .
Mountain View Sunnyvale Lawrence Santa Clara College Park Diridon Tamien Caltrain 50.94
(35.97) (38.62) (40.62) (44.3) (45.59) (46.85) (48.56) = UP 51.64
| | i | | | | !
Z s S y. N 1
< (] > @ = (] > @ @ @ @ ]
Capitol Blossom Hill* 1
(52.45) (55.73)
| | Gilroy
() ® >
Notes:

* |dentified in Business Plan

The Mountain View Transit Center was identified as a potential 4-track segment for the adopted
Service Vision. The segment was removed prior to the 4-track analysis process due to:

» 4-track capacity further north better supports blended service patterns

» Not operationally preferred in the adopted Service Vision for a 4-track capacity because it

N would not support service patterns developed under the Service Plan

Ca',@ » Corridor Crossings
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Initial Trade-Offs &
Key Elements

Changing schedules or
overtakes vs. no changes

Service

Location of 4-Track

Train Speed Turnout design segments

Location of 4-Track segment and service
resilience

Type of grade . -
separation
Basis of design, Ownership, RCUP
function, and trackway '

Im pact sites vs. Impact COI’I’IdOI’S
Ca’@_ ‘ » Corridor Crossings ‘
STRATEGY




Influence of Turnout Design on Service

Left Hand Turno nght Hand Turn

ut out
I [ B
I I |

Maximum Transition Transition
Allowable Speed | Length to Center | Length to Center
Platform with Platform with

Left Hand Right Hand
Turnout Turnout
(Approximate) (Approximate)

79 mph 1200 ft. 1800 ft.

110 mph 1500 ft. 2200 ft.
Turnout No. Passenger Train Speed
Through Turnout
20 50 mph
24 60 mph




Typical Section for Running Track

. 81"
« Parameter assumptions — -
presented in Basis of Design :

e Tangent 4-track running track
section

. ST ]
* Reusing existing OCS : :

equipment where possible




22nd STREET

BAYSHORE

SOUTH SAN FRANCISCO

MILLBRAE
BROADWAY
BURLINGAME
SAN MATEC
HAYWARD PARK
HILLSDALE

BELMONT
SAN CARLOS

REDWOQOD CITY

MENLO PARK

sTanFoRBETABIR

CALIFORNMIA AVENUE
SAN ANTONIO

MOUNTAIN VIEW

SUNNYVALE
LAWRENCE

SANTA CLARA
COLLEGE PARK

ITRANSIT CENTER (STC)§ 0.0
4THAND TOWNSEND § 1

SAN BRUNO 11

Technical Analysis

ul 14

1.8

35

4.0

20
406

37

13
1.3

Operations

4TH AND TOWNSEND
22nd STREET
BAYSHORE

B Cross-sections o

I 81

FENCE

o
—’IH 13" | 15 | 15' | 15' | 13* H
P

SOUTH SAN FRANCIS
SAN BRUNO
MILLBRAE
BROADWAY
BURLINGAME

SAN MATEO
HAYWARD PARK
HILLSDALE
BELMONT

SAN CARLOS
REDWOOD CITY
MENLO PARK
EMRASRS stapium
CALIFORNIA AVENUE
SAN ANTONIO
MOUNTAIN VIEW
SUNNYVALE
LAWRENCE

SANTA CLARA
COLLEGE PARK

SAN JOSE

i}

B Turnouts =

""" XL N XL AN X \K X/
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V.Y MW ]&W AN
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Alignment

Concept
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Palo Alto Station Segment

High Community & Infrastructure Impacts

North Santa Clara Segment — Option A

Adopted Service Vision | AtGrade Crossing
Refined 4-Track Segment | Grade Separated (Overcrossing)
Segment Option Considered | Grade Separated (Undercrossing)
n
[ ]
|}

@ Station (Mile Post) Active Project (At-Grade)
Segment Location
r —————— ) -. = e L — L T _— 1
Stanford  California
San Mateo Hayward Park Hillsdale Belmont San Carlos Redwood City Menlo Par' Palo Alto Stadium Avenue San Antonio |
(17.6) (18.93)  (19.84) (21.83) (23.09) (25.3) (28.74) (30.0)  (30.57) (31.63) (33.99)
| | | | | I ] I | |
®. = () () > () ® 0= é‘ @==3 & > < 3
Segment Characteristics Palo Stanford California
Alto Stadium Avenue San Antonio
MP Limits MP 29.7 - 30.9 (30.0) (30.57) (31.63) (33.99)
! Palo Alto A Charleston Rd
Length (miles)* 1.2 0 e62) ms?ga.zn
. Palo Alto &
SIENENS (lipeeise Stanford Stadium "
At-Grade Crossings Impacted 2 O T - O
Grade Separations Impacted 3 Homer Ave Churchil East Meadow DI
' . . Pedestrian Ave (32.86)
Active Projects Connecting Palo Alto Undercrossing (30.88)
Embarcadero Rd

*Length includes 2- to 4-track transitions

Ca’@ ‘ » Corridor Crossings ‘
STRATEGY



Palo Alto Statl egment

k" San Francisquito

P e %% 9 ) e » S = ‘ g A -
= r R PR | B - g.
Creek Bridge and [+ g ' — :
El Palo Alto Tree iy Alma Street and
Yo University Avenue
Gm h,

= sx.“\‘ Center N £ 7 /
=X N8 :& ' 4 < %l%y/

Corridor Crossings
STRATEGY

Area of Influence Caltrain Corridor




WP - " . - 4
North Santa Clara Segment — Option A

Palo Alto Station Segment

A

Legend — — ~ Caltrain ROW = = = Area of Influence

*Illustrative — Tracks can shift, and/or elevated, as concept is further developed.

ca'@. ‘ » Corridor Crossings
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[ Palo Alto Station ]&

{ Palo Alto
B \. | Station
5” Infrastructure

Impacts

1 Infrastructure Modifications

Caltrain Corridor

Corridor Crossings
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At-Grade Crossing

Grade Separated (Overcrossing)

California Ave Station Segment

. . . Refined 4-Track Segment
Limited Community & Infrastructure Impacts | Segment Option Considered

@ Station (Mile Post)

Grade Separated (Undercrossing)
Active Project (At-Grade)

Segment Location

F i-,‘StaiﬁortI_i (;;Iifo:iay_i alalalaleiak
San Mateo Hayward Park Hillsdale Belmont San Carlos Redwood City Menlo Par Palo Alto Stadium Avenue San Antonio [
(17.6) (18.93)  (19.84) (21.83) (23.09) (25.3) (28.74) (30.0)  (30.57) (31.63) (33.99)
I I I I I I | | | | [
() < () () > () ® 0= () = ég @==3 @. > < =
Segment Characteristics Palo Stanford California
" Alto Stadium Avenue San Antonio
MP Limits MP 30.9 - 32.8 (30.0) (30.57) (31.63) (33.99)
) Palo Alto Ave California Ave Charleston Rd
Length (miles)* 1.9 (29.62) Pedestrian (33.2)
Undercrossing
Stations Impacted California Avenue l
At-Grade Crossings Impacted 2
== TF —@ @—=:< = C O .
Grade Separations Impacted 2 T\ T
. . . Churchil 0 East Meadow D Rengstorff A
Active Projects Connecting Palo Alto ave Expresrgv%g; * ea(soéﬂ_’%; e ?34.6‘23
(30.88)

*Length includes 2- to 4-track transitions

ca’@ ‘ »Corridor Crossings ‘



California Avenue Station Segment
BN TS b T DESN IOV N oy S S O el

g g T Ligh
Oregon
Expressway

— - - =0

Area of Influence Caltrain Corridor Corridor Crossings

STRATEGY




& C 5 Pl
4 |
.
X

- DEGREE OF CURVATURE = 1* 00'
ABLE SPEED

Legend — T ° Caltrain ROW = = = Area of Influence

*Illustrative — Tracks can shift towards Alma Street, and/or elevated, as concept is further developed.

Ca'@. ‘ >> Corridor Crossings ‘



o WA). - DEGREE OF CURVATURE = 0° 30' A1l g8 vy AT ) S, - -
= k¢ MAXIMUM ALLOWABLE SPEED = 110 MPH 1\ | | =R -  J DEGREE OF CURVATURE = 0° ' W
B ! sk hrn W o | | = MAXIMUM ALLOWASLE SPEED = 110MPH 8
DEGREE OF CURVATURE = 0° X0 S T

3 MAXIMUM ALLOWASLE SPEED = 110 MPH S 3 42
W e o

Legend — -~ Caltrain ROW = = = Area of Influence

*Illustrative — Tracks can shift, and/or elevated, as concept is further developed.

ca'@ ‘ » Corridor Crossings
STRATEGY



ax California

S Avenue Station
g Infrastructure
« Impacts

Oregon
Expressway

1 Infrastructure Modifications

Caltrain Corridor
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San Antonio Station Segment

North Santa Clara Segment — Option C

] ] Adopted Service Vision | At-Grade Crossing
High Community & Infrastructure Impacts — Refined 4-Track Segment |  Grade Separated (Overcrossing)
M aj or R econ St ru Ct | on Segment Option Considered | Grade Separated (Undercrossing)
@ Station (Mile Post) ¢ Active Project (At-Grade)
Segment Location
© 7" TStanford  California
San Mateo Hayward Park Hillsdale Belmont San Carlos Redwood City Menlo Par' Palo Alto Stadium Avenue San Antonio |
(17.6) (18.93)  (19.84) (21.83) (23.09) (25.3) (28.74) (30.0)  (30.57)  (31.63) (33.99)
| | | | | I | 1 | | | |
@. < () () > () () 0= () 3 é‘ @==3 @. > < r
Segment Characteristics
imi - Palo Stanford California
i LI D P S 2 SR80 Alto Stadium Avenue San Antonio
Length (miles)* 1.35 (30.0) (30.57) (31.63) (33.99)
Stations Impacted San Antonio Palo Alto Ave Charleston Rd g‘l:gggﬁaive
: (29.62) (33.2) Undercrossing
At-Grade Crossings Impacted 3
Grade Separations Impacted 2 l I " 1
Connecting Palo Alto & - ® o= @) ~ g T
Active Projects Rengstorff Grade T I ,1
Separation Churchill East Meadow Dr San Antonio Rd  Rengstorff Ave
anﬁég (32.86) (34.61)
(30.

*Length includes 2- to 4-track transitions

ca’@ ‘ » Corridor Crossings ‘
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DEGREE OF CURVATURE = 0" 30 -
MAXIMUM ALLOWABLE SPEED = 90-110 MPH
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. o
i T S 2
T e e

AR SR Y
¥ VPR PR R

SR N i B

Legend — — ~ Caltrain ROW = = = Area of Influence

*Illustrative — Tracks can shift, and/or elevated, as concept is further developed.
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San Antonlo Station Segment
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San Antonio Road Overpass

Corridor Crossings
STRATEGY




20

T

San Antonio Road Overpass
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San Antonio Road Overpass
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« San Antonio
! Station
Infrastruc:ture

1 Infrastructure Modifications

Caltrain Corridor

ca',@ ‘ » Corridor Crossings
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Adopted Service Vision
Refined 4-Track Segment

Segment Option Considered

Northern Santa Clara County ®  aion Hiepost

Northern Santa Clara County Segment

Stanford California

San Mateo Hayward Park Hillsdale Belmont San Carlos Redwood City Menlo Parl Palo Alto Stadium Avenue San Antonio
(17.6) (18.93)  (19.84) (21.83) (23.09) (25.3) (28.74) " (30.0) (30.57)  (31.63) (33.99)
I I I I I I ’ I I
ya D, /—L_ /—'.I" 'l.‘, N l_—
_ Palo Alto (A) California (B) San Antonio (C)
Constraints Palo Alto Southern Pacific Residential areas surrounding « San Antonio Road Interchange and
Station (SHPO - Cultural Caltrain ROW Overpass
Resource) * Alexander Peers Park * Residential areas surrounding
* University Ave/Alma Street * Oregon Expressway — “T” Caltrain ROW
Interchange and Underpass intersections for ramp « Existing curve south of San Antonio
« San Francisquito Creek Bridge and exits/entrances Station (Speed Constrain below
El Palo Alto Tree 110 mph)

+ El Camino Park

 Homer Avenue pedestrian
undercrossing

« Sutter Health Center

» Palo Alto High School

Ca',@ \) Corridor Crossings ‘
STRATEGY



Northern Santa Clara County Preliminary Understanding

4-Track Segments in Northern Santa Clara County were analyzed to evaluate trade-offs and determine the most viable
option to meet the needs of the Adopted Service Vision goals and Caltrain’s obligations for blended service in the corridor.

Caltrain will continue to coordinate with the city to not preclude future 4-track, as the city develops their Connecting
Palo Alto alternatives

Operations Simulation of Segments

e Validated 4-Track segment lengths

Assumes upgraded signaling system for 2-minute buffer between
trains (current signal system allows for 4-minute buffer)

@ Supports and provides operational flexibility for the service in the
» Adopted Service Vision

Local train dwells 4 minutes (3 minutes more than standard 1-minute
station dwell)

Ca'@ » Corridor Crossings '
STRATEGY




Comments/Questions
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