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Methodology*

Service
Patterns

Apply operations
parameters to
combinations of
service patterns and
alignment alternatives

Does the combination
work under the
operations
parameters?

Prototypical LTK
Blended Operations

“No Additional Passing Track”
Blended Operations

Operations
Parameters

Generic Pattern
Blended Operations

Preliminary

Separation Times EEEEEEEEEEEEEEEEEEER i
Turanime!s Service
Dwell Times Concepts +
Rolling Stock :

Run Time Recovery A“gnm_ent Improvement
Brake Rates Alternatives Ideas*

Study Limits
Fire Safety Impacts

Downtown Rail Extension

Are there ways to

Pennsylvania Avenue .
improve performance?

Mission Bay

*This analysis serves as preliminary planning to test service pattern and alignment
alternative combinations and determine which should be included in further study, which
will include a perturbation analysis and simulation.
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Summary of Theoretical Findings

This effort builds on previous efforts and intends to further analyze the
infrastructure alignments under consideration for connecting the Peninsula
Corridor to the TTC.

Approach:

Static operation concepts were developed, applying planning parameters
for signaling-enforced train separation times, station dwell times, terminal
turn times, and run time recovery margins, in order to build a better
understanding of the available capacity and viable service plans under
normal conditions (i.e. absent of major disruptions).

Accommodation for minor every day disruptions should already be
reflected in the analysis given that the planning parameters have some
tolerance build in. However, dynamic simulation tools can be applied to
develop a detailed understanding of operational reliability under perturbed
conditions.
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Summary of Theoretical Findings
(continued)

Key Findings:

1.

Workable operation concepts can be developed for every combination
of service plan and infrastructure alternative (including the LTK
blended operation schedule), allowing operation of 10 trains per peak
hour and direction in and out of the TTC, therefore potentially reducing
the need to terminate trains at 4t"/King (or Townsend) under normal
operating conditions and without consideration of special events.

Under normal conditions, only two tracks are required in the tunnel
leading up to the TTC to operate the analyzed service plans. More
detailed analysis is recommended to identify the most effective
approach to provide infrastructure redundancy (e.g. the proposed third
tunnel track) to help mitigate the potential effects of major service
disruptions.
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Summary of Theoretical Findings
(continued)

3. The 10-slot Generic Pattern developed for this study requires only five
(5) platform edges at the TTC, compared to six (6) edges required for
the 10-slot LTK and NAPT patterns. In theory, this Generic Pattern
could support a 12-slot pattern with all trains going to the TTC, and no
trains terminating at 4t/King (or Townsend).

4. Only two platform tracks are required for the 4""/Townsend
underground station (or Mission Bay) in order to operate the regular
peak hour patterns analyzed. Adding special event services or parking
a protect unit at the station before the TTC would require additional
tracks at a 4h/Townsend station. A 4"/Townsend station capable of
handling all service (e.g. in case of a major disruption to TTC) would
require six station platform tracks (and six platform faces).

5. Runtime differences between alignments (TTC-DTX vs. Mission Bay)
are minimal.

smai- 2055 | Conceptual Planning Analysis for San Francisco RAB Feasibility Study | June 19, 2017 | jsh, ule

page C-69



Summary of Theoretical Findings
(continued)

6.

All concepts allowed separating HSR and Caltrain services at the TTC,
resulting in dedicated platform edges for both services.

The most constraining bottleneck was identified to be the control point
before the TTC (CP TTC) due to the crossing conflicts between trains
at this location as well as the platform space of the TTC terminal itself.

Access to the proposed storage and maintenance yard locations (Site
1 and Site 2) seems possible if non-revenue trains going out of service
use the revenue slot they would have used if they stayed in service.
This should be a sound assumption, given that no splitting or joining of
trains is anticipated. While entering and exiting those yard locations
was analyzed, movement within the yard locations was not analyzed
nor was any analysis performed on the storage or layover
maintenance functions currently being performed at 4t /King and their
relocation to any of these southern yard locations.
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Task 1: Base Assumptions
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Base Assumptions

SERVICE

nput: Desired sesvice

No defniive and agreed-upon seruce plan for future

Catrain and HSR senice exists Calran used a

“prototypical skip-stop schedde® for previous analysis

(LTK aralysis) and smiar schedule concepts were

used for the recant HSR-ed Peninsula Corridor
anaysis

Caltrain's service goal has been defined as "6 trans
per houwr and drection®. HSR wants to run four trains
per hour and drection. The city of San Franosco vents
to ensure ha as many trains as posskie serve he
new Transbay Terminal.

In light of the uncertainty around the desred service
outcome, this shudy will see the following three serwce
plans &s an nput deining the desred service for the

cormdor:
1. Prototypical LTK Blended Operations schedule
2 CarainHSR service plan for "No Additional Passing
Track™
3. Generic senace plan limited to area noth o1San
Eruo

Senvice Service Service
Plan 1 Plan 2 Plan 3

OPERATION

Input:

INFRASTRUCTURE

Previous planning conduded for the RAB gudy and
the HSR-led Peninaua Comdor analysis defined
simplifed planning parameters to be used for signal
system separaion tmes, train dwel and tum times and
schedule recovery margns. Thess simplified
parameters wil be used for the conceptual planning
analysis

These parameters may need to be upddted to
accurstely relect the periormance ofthe antcipated
sgnd system and potertial impacts on operation Tom

fire safety requlation. SMA does not have access 1o
signal system expeds o fire safety experts. Theretore,
cliert is requred 1o validate and approve, or revise,

SM A-suggested planning paramsters for the
charad eristics of the fgure tunnelTTC signal system
and potential constrarts on tran operation due to ire

safety regulation

Client

hput: Infi astructure layout

In addtion tothe DTX algnment, two alignment
aterratives are proposed by the RAD study, the
"Pensyivania Ave Algnment” and ™ ission Bay
Alignment”. Detailed chats descrbing the rack layout
in from TTC to the junction with the existing P eninsula
comcior wil be required for the anafysis for each

alignment

One Planning Parameter Set

Limiied b ane (1) Reraton. 1~

sma--

of heee (3) prefina

concepts

+

y “sketchdevel” conc epts for each of the two (3) alignment aRernatives

The analyss wil devdop one sketch level concept for each service plan (Service Plan 1 through 3) and each dignment. The undedying planning parameters will be the same for all six
concepts and wil be informed by previous studes. Planning parameters nclude assumptions on roling stock performance, signal system performance, schedued station deel tmes and
scheduled terminal turn times. Client wil confrm planning parameters before planning analyss is inided. The analysis wil Wtiize & Satc planning tool (Vinato) to calculste run times, develop
sring line charts and frack ocoupstion charts of undisturbed operations. The results wil be summarized in an evaluation tabie to provide an intisl assessment of the operational viabiity of the

Three Infastuchore Alternatves

N

Based on the sketch-level analysis, can the desired service be achieved 7

NHO: In
wdl be

case the senvice cannot be achieved , the constraining nfrastructure bottleneck s or constraning planning parameters

and, secondy, adustments 1o operalions parameters of nfrastruct ure wil be sumested

Perturbation analysis and

simulation to take place in
next phase

The suggested adustments 0 operation parameters and inTastructure will be preserted in a work shop setbing with the dient (and any other party invited by the cliert). Onos confrmed , the
concepts wil be refined based on the suggested and confimed adustm ents and updated updeted string charts and track occupation charts wil be gererated

Refinement of the the ee prefiminary sketchlevel conc epts

Provision of nfrastnicture
inpauts

Cliert wil provide detaied
dranings for alignment
dternaives, ncluding detailed
track layout (number of tracks
and tumauts), elevetions and
train_speed lmits

Confirmation of planning
paranters

Client will validate and approve,
or revse, the smplifed planning
perameters to be used

Cliert wil also provide input on
any cperational congrants
reaudting fom ire saftety

regulation n funnel sections

i preparation of Step 2
Prefiminary design for
aligvment signal system

Using the simpliied planning

—p  parameters as a guiding input,

dient il consult with a signal
engneer o provide a sketch
sgnal asped chart for each
. algnment (ndudng location of
sgnads end aspecis)

Confisrmation of adjustments of
parameters of infrastietine

Chent wil define which
improvements (paramters or
ntastructure) shall be used for a

refinement of the three
preliminary sketch-level concepts
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10

Operations Parameters™

Paramater Aszsumption

Old Assumption (2015 Analysis)

Signal systemtrain
separation times?

3.0 minutes following train on corridor and
in stations

2.0 minutes merging/diverging at junctions

3.0 minutes separation atjunctions for
opposing train movements

2.0 minutes following train on corridor and
in stations

2.0 minutes merging/diverging atjunctions

2.0 minutes separation at junctions for
opposingtrain movements

Minimum scheduled §HSR: 20 minutes
terminal tun time Calirain: 20_minutes

HSR: 45 minutes
Caltrain: 20 minutes

Scheduled station Caltrain: 1 minute (Based on LTK station

Caltrain: 1 minute

dwelltimes at dwell analysis, using average 90% . ;

intermediate station percentile value, roundedto next minute)® HSR: 2 minutes

stops HSR: 2 minutes

Rolling stock HSR: GenericHigh Speed Trainset HSR: Siemens Velaro (ICE 3 406 x 2 sets)

(capable of high-level boarding only)

Caltrain: 8-car EMU basedon RFF specs
(capable of high- and low-level boarding)

Caltrain: Double-Decker EMU (Stadler
KISS RABe511x 4 sets)

10% egually distributed run time recove
1.33 mphps (HSR), 1.37 mphps (Caltrain)

Run time recovery
Brake Rate (CBOSS)

10% equally distributed run time recovery
1.33 mphps (HSR), 1.37 mphps (Caltrain)

Study Limits 22™ Street Station - TTC (Generic Service

Fattern)

Extended further south if needed for
railvard analysis

Millbrae—TTC (LTK and MAFT Service
Fatterns)

South San Francisco -TTC

Fire Safetylmpacts in  One train pervent zone pertrack

Tunnels {also see 1.1 Fire Life Safety Impacts in
Tunnels)

One train pervent zone pertrack

1 Signal system parameters are still under discussion by corridor operators. The above assumption reflects the values

that were used during 2016's CHSRA-led Blended Operations Planning

2 Spurce: Caltrain Comments onthe HSR Proposed Methodology for Perturbation Analysis, Movember 2016
(\PROJECTS\2055.1-FPB, SF Peninsula Blended Schedule\A3 Exchanged Memos\20161101 Caltrain, Response

to HSR Blended Ops Flanning.pdf)y

*Additional detail on operations parameters can be found in the SMA “Planning Parameters
and Assumptions” document, which was created in conjunction with this analysis.

This conceptual planning
analysis does not assume
perfect, delay-free operations.
Rather, it takes into account the
potential for operational
perturbations with overly
conservative parameters,
namely the following:

Turn Times :

A value of 20 minutes was used
for turns. It is assumed that this
value includes turn recovery.

Runtime Recovery:

10% runtime recovery was
included in all service patterns.
This accounts for delays en route
(e.g. a longer-than-average dwell
time at a station).
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Service Patterns

Caltrain’s service goal has been defined as “six trains per hour and direction” while
HSR has a goal of four trains per hour and direction. In light of the uncertainty
around the desired service outcome, this study uses the following three peak-hour
service plans as inputs defining the range of desired service for the corridor:

— Service Plan 1: Prototypical LTK Blended Operations schedule’
— Service Plan 2: Caltrain/HSR service plan for “No Additional Passing Track”

— Service Plan 3: Generic service plan limited to area north of South San
Francisco?

All patterns accommodate turns at the terminal station (TTC or 4"/Townsend) and
address conflicting moves at the entry/exit into the terminal station.

1 Source: March 2012 Caltrain/California HSR Blended Operations Analysis
2Source: 2016 Peninsula Corridor Integrated Schedule Study
3 Developed during this analysis
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Prototypical LTK Blended Operations (LTK)*

SOUTHBOUND 21 427 417 15 419 17 421 423 19 425
TRANSBAY TRANSIT CENTER (TTC) e © e e ©O e o e e ©O
3RD STREET / TOWNSEND / 4th AND KING | o o | ] | e o | L4
== HSR 22nd STREET | e e | e | e e | e
mmmm Caltrain BAYSHORE | | | | ° | | | | |
SOUTH SAN FRANCISCO | | | | | | | L | |
SAN BRUNO | N S e B
MILLBRAE (arr.) :01 05 :14 :16 :25 :31 :35 :44 :46 :56
NORTHBOUND 422 12 424 14 426 416 16 418 18 420
MILLBRAE (dep.) :08 14 17 24 27 40 44 46 54 58
SAN BRUNO I I I [ * I I | e
SOUTH SAN FRANCISCO | | ® | | | | L4 | |
BAYSHORE I I I [ ®* | I | I I
22nd STREET | | | | | | | | | L
3RD STREET/ TOWNSEND / 4th ANDKING ® | L | e o | ® | L4
TRANSBAY TRANSIT CENTER (TTC) © e e o O O e e e O

*The undisturbed train schedule developed by LTK was used in this analysis; the disturbed scenario was not used. Instead, potential operational perturbations are
taken into account through overly conservative planning parameters applied to the service patterns, namely 20-minute turn times at terminal stations and 10%
evenly-distributed runtime recovery throughout trains’ runs.
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=== HSR

mmmm Caltrain

13

“No Additional Passing Track” Blended

Op

erations (NAPT)

SOUTHBOUND
TRANSBAY TRANSIT CENTER (TTC) L
3RD STREET / TOWNSEND / 4th AND KING |
22nd STREET |
BAYSHORE |
SOUTH SAN FRANCISCO |
SAN BRUNO |

MILLBRAE (arr.) :02

NORTHBOUND

SAN BRUNO |
SOUTH SAN FRANCISCO |
BAYSHORE |
22nd STREET |
3RD STREET/ TOWNSEND / 4th ANDKING ~ ®
TRANSBAY TRANSIT CENTER (TTC) o

©
°
°

:05

418 420

MILLBRAE (dep.) 07 10

|

I
°
°
S

[ [
d |
i |
| |
| |
| |
19 15
1001 422
14 25
| |
| ®
| |
| |
| [ ]
e O

©
°
°
°

23

1103 424 426
:39

29

1100 427 417 1002 419 1102 421

©
°
°

37

423 1000 425

[ ] [
. |
b |
| |
hd |
| |
50 44
1003 416
44 53
| |
| [ ]
| |
| |
| [
e O

S

:55

1101
59
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Generic Pattern Blended Operations (GEN)*

A generic slot pattern with six-minute headways (10 slots per hour per
direction) was developed in addition to the LTK and NAPT patterns. The
goal was to see how a frequent, repetitive pattern that efficiently meets
operational requirements (i.e. TTC turns as close to the 20-minute
minimum and separation times at CP TTC as close to the 3-minute
minimum as feasible) performs against the preexisting patterns. Speeds
and stopping patterns are constant among all trains within the generic
pattern to ensure operational constraints at the TTC and CP TTC are not
violated. Because slots are identical, any train can use any slot.

A five-minute generic pattern (12 slots per hour per direction) was
developed in addition to the six-minute pattern.

*The existing tunnel portal near 22" Street Station was used as the southern study limit to include constraints at the TTC and CP TTC in the pattern while limiting
HSR and Caltrain runtime impacts due inflexible speeds within the pattern. 22" Street would serve as the transition between the generic slot pattern to the north
and a different pattern (e.g. NAPT or LTK) to the south. The transition can be moved further south (e.g. South San Francisco Station) if potential tie-in locations for
relocated railyards are included in the analysis.
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Alignment Alternatives & Tie-Ins to Existing
PCJPB Peninsula Sub'?

— Downtown Rail Extension (DTX)
— Pennsylvania Avenue (PEN)
— Mission Bay (MBY)

W “ -~ ATAT PARE Py

T3 p s POTENTIAL 3RO STREET STATION e =

L  TRANSBAY TRANSIT CENTER -1 / [SEE EXHIBIT 3.2 FOR DETAILS) o \
Vi dnosraeer /' 2
/ ARIDGE y,
(% /

/ - _~ SITE OF PROPOSED
/ 5 <" CHASE STADIUM
¥ / WARRIORS ARENA
1 £ 7 5 B"J _,"' E d‘
& APPAOVED DTX AUGNMENT ~ g et
4 4 ® g L mssioN BAY
o 7 _—ATH 5t AND KING 51 - A, AUGNMENT 2
BT GALTRAIN STATION/RANL YARD =
% PROPGSED ATH AND TOWNSEND STREET STATION—"T %
= (SEE EXHIBIT 2.2 60K DE 1 0LS) %
-}
e - £
v A v v
L " - o POTENTIAL LOCATION FOR
z;’;,m‘;:r".m g B Nty —~ /,'7’_!1"10 STREET STATION
2 K
Alignment Tie-n Mileposton Alignment Mileposton existing > S e
Peninsula Sub & e
DTX CP Common 438 0.76 X TING FORTAL e
Pennsylvania Avenue CP Army 5.88 226
Mission Bay “CPTBD" 523 1.91

1 Source: San Francisco Railyard Alternatives and 1-280 Boulevard Feasibility Study: Alignment Conceptual Designs, dated September 16, 2016 (CH2M Hill)
2Source: Track Chart San Francisco — Gilroy, dated September 4, 2012 (PCJPB)
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Speed & Elevation Profiles

The DTX alignment speed profile was taken from the Track Plan and
Profile Key Map of the Parsons planset!, which gives curve limits and
coinciding speeds for the DTX only. The PEN and MBY speed profiles
were calculated using curve radii found in the CH2M Hill planset? and
the Caltrain radii-speed formula (curve speed limits are not provided in
the CH2M Hill planset):

v E, +3
max = [0.0007 x D

where:
Ea = superelevation = 3”
D = degree of curvature:

36000 5729.6
~ 2mR R

Elevation values were taken from each alignment’s grade profile in the
CH2M Hill planset.

'Source: Transbay Transit Center Program Caltrain Downtown Extension: Preliminary Engineering Plans, dated February 3, 2012 (Parsons)
2 Source: San Francisco Railyard Alternatives and 1-280 Boulevard Feasibility Study: Alignment Conceptual Designs, dated September 16, 2016 (CH2M Hill)
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DTX Critical Points (Viriato Inputs

DTX Track Layout Milepost Mumber of Tracks {from DTX Speed Limis Milepost Range Source / Commeant
(Moda Mame) previous node) (rph)
TRAMSBAY TRANSIT CENTER 2.47 - 20 247-272 Aszsumption
CP Transbay Transit Centar 2498 3 22 2T72-293 Parsons 2012, page 5 (Key Map)
CP Townsend Morth 3.54 3 35 283-3T Parsons 2012, page 5 (Key Map)
4TH & TOWNSEND 384 3 | 2 platform tracks, 40 3T1-411 Parsons 2012, page 5 (Key Map)
outside)
30 411 -438 Assumption, based on radius 650t
CP Townsend South 4.06 3 stated in Parsons, page 19
OTX Tie-in 438 2
CP Common (Peninsula Sub) 0.76

Note: CP Common cumenthy at MP0.53, but DTXtie-in located at MP 0.7&.

OTX Elevation (ft) Milepost Source [ Comment
-ad 2.47 CH2M RAB Drawings Package
-ad 254 CH2M RAB Drawings Package
-45 3.53 CH2M RAB Drawings Package
-38 3.76 CH2M RAB Drawings Package
-38 3.95 CH2M RAB Drawings Package
13.15 4.38 CH2M RAB Drawings Package
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PEN Critical Points (Viriato Inputs

Pennsyhlania Aw Milepost Range Source [ Comment
Pennsylvania Ave Track Layout Milepost® Mumber of Tracks (from previous node) Speed Limits
{Mode Mame) {mph})
TRAMSBAY TRANSIT CENTER 2.47 - 20 24T -272 Assumption
CPF Transbay Transit Cantar 2.98 3 22 2.72-2893 Parsons 2012, page 5 (Key Map)
CF Townsend Morth 3.04 3 35 293-3.71 Parsons 2012, page 5 (Key Map)
4TH & TOWNSEND 3.84 3 | 2 platform tracks, outside) -9 _ =ons . y
Potentislly up to 3 additional stub-end platform 40 sT1-am Parsons 2012, page 5 (Key Map)
tracks 20 411 - 4.41 Assumption, based on 650f Radius
CP Townsend South 4.06 3 stated in Parsons, page 19
29MD STREET 5.39 2 40 4.41-4.90 Aszurned same a5 Peninsula Sub
PEHN Tig-in 588 2 75 4905288 Aszzumed seme a5 Paninsula Sub
CP Armmy [Peninsula Sub) 2.26
Pennsylvania Ave Milepost Source [ Comment
Elevation (ft)
# DTX MPs used forentire alignment with TTC at MP 2.47 (130+560). Conversion: [CHZM MP] = [DTX MP] —2.81
=30 2.47 CH2ZM RAE Drawings Package
=30 2.94 CH2ZM RAE Drawings Package
-45 3.53 CH2M RAB Drawings Package
-35 3.76 CH2M RAB Drawings Package
-35 3.85 CH2M RAB Drawings Package
-80 438 CH2M RAB Drawings Package
-2 535 CH2M RAB Drawings Package
-2 5.47 CH2M RAB Drawings Package
32.84 5.88 CH2ZM RABE Drawings Package
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MBY Critical Points (Viriato Inputs

Source ! Comment

Assumption

Parsons 2012, page 5 (Key Map)

CH2M 2016, Radius <750ft, assumed 30
MPH

CH2M 2015, Radius <870ft, assumed 35
MPH

CH2M 2016, Radius<1207ft, assumed 35
MPH

CH2M 2016, Radius<1207ft, assumed 35
MPH

Mizsion Bay Milepost Range
Mission Bay Track Layout  Milepost? Input Document Mumber of Tracks (from previous noda) Speed Limits
[Mode Mame) Stationing [mph}

TRANSBAY TRANSIT 2.47 -18400 - 20 2.47-272
CENTER

22 272-21483
CP Transbay Transit Center 2488 3+00 3

30 2893 -3.82
3RD ETREET 3.86 55+00 3 (2 outside platform tracks)
CP 3rd Streat 3.97 £1+00 3 35 362-3.71
22NDSTREET 511 121+00 2

40 3.71-3.78
MB™ Tie-in 5.23 128+00 2
CP TBD/(Peninsula Sub) 1.91 45 378 -523
* DTX MPs used forentire alignment with TTC st MP 2 47 {130+60). Conversion: [CH2ZMMP] = [OTX MP] — 2 .81

Mission Bay Milepost

Elevation (ft)

Source [ Comment

-30 2.47 CH2M RAB Drawings Package
-30 2.94 CH2M RAB Drawings Package
=115 3.81 CH2M RAB Drawings Package
-115 415 CH2M RAB Drawings Package
12 5.01 CH2M RAB Drewings Package
27.65 5.23 CH2M RAB Drewings Package
smai- 2055 | Conceptual Planning Analysis for San Francisco RAB Feasibility Study | June 19, 2017 | jsh, ule

page C-82



Runtime Differences Between Alignments

The table below shows the runtimes, in minutes, between the TTC and Millbrae on
each of the three alignment alternatives for every unique stopping pattern defined
in the service plans used for the analysis, as defined in the scope of work (LTK and
No-Additional-Passing-Tracks, or NAPT).

Train DTX Pennsylvania Ave Mission Bay
417 (SB) 15.2 154 14.9
419 (SB) 171 173 16.7
423 (SB) 16.3 16.5 15.9
425 (5B) 16.3 16.5 15.9
1000 (SB) 135 13.7 133
1100 (5B) 140 142 138
416 (NB) 151 153 15.0
420 (NB) 159 16.1 15.5
424 (NB) 141 143 140
426 (NB) 16.0 16.2 15.9
1001 (NB) 13.5 13.7 13.3
1101 (NB) 14.1 14.3 13.9
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Task 2: Conceptual Planning Analysis
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Conceptual

SERVICE

nput: Desired sesvice

No defniive and agreed-upon seruce plan for future
Catrain and HSR senice exists Calran used a
“prototypical skip-stop schedde® for previous analysis
(LTK aralysis) and smiar schedule concepts were
used for the recant HSR-ed Peninsula Corridor
anaysis

Caltrain's service goal has been defined as "6 trans
per howr and drection®. HSR wants to run four trans
per hour and drection. The city of San Franosco vents
to ensure ha as many trains as posskie serve he
new Transbay Terminal.

In light of the uncertainty around the desred service

outcome, this study will see the llowing three servce

plans &s an input defning the desired service for the
cormdor:

1. Prototypical LTK Blended Operations schedule

2 CarainHSR service plan for "No Additional Passing

Track™
3. Generic senace plan limited to area noth o1San
Eruao

Planning Analysis

OPERATION INFRASTRUCTURE Client
nput: par s hput: Infiastructure layout Provision of ifrastricture
inpauts
Previous planning conduded for the RAB gudy and
the HSR-led Peninsua Comdor analysis defined In addtion tothe DTX alghmert, two alignment
simplifed planning parameters to be used for signal

system separaion tmes, train dwel and tum times and
schedule recovery margns. Thess simplified
parameters wil be used 1or the conceptual planning
analysis

These parameters may need to be updded to
accurstely relect the periormance ofthe antcipated
sgnd system and potertial impacts on operation Tom
fire safety regulation. SMA does not have sccess fo
signal system expeds o fire safety experts. Theretore,
cliert is requred 1o validate and approve, or revise,
SM A-suggested planning parameters for the
charad eristics of the fgure tunnelTTC signal system

and potential condrarts on train operation due to fre
safely regulation

aterratives are proposed by the RAD study, the

"Pensytvania Ave Algnment” and ™ ission Bay
Alignment”. Detailed chats descrbing the rack layout
in from TTC to the junction with the existing P eninsula

comcior wil be required for the anafysis for each

alignment

Cliert wil provide detaied
dranings for alignment
dternaives, ncluding detailed
track layout (number of tracks
and tumouts), elevetions and

Senvice Service Serv
Pien 1 Plan 2 Plan 3

One Planning Parameter Set

of heee (3) prefina

concepts and wil be informed by previous studes. Planning parameters nclude assumptions on roling stock performance, signal system perfomance, schedued station deel tmes and

scheduled terminal turn times. Client will confrm planning parameters before planning analyss is iniided. The analysis will Wiize & Statc planning tool (Mnato) to calculste run times, develop
dring line charts and frack ocoupation charts of undswbed operations. The results will be sum

Limied b ane (1) Rerstion. 'd

sma--

.

y “sketchdevel” conc epts for each of the two (3) alignment aRernatives

The analyss wil devdop one sketch level concept for each service plan (Service Plan 1 through 3) and each dignment. The undedying planning parameters will be the same for all six

Three Infastuchore Alternatves

marized in & evaluation table to provide an intal assessment of the operational viabiity of the

Based on the sketch-level analysis, can the desired service be achieved 7

NHO: In
wdl be

case the senvice cannot be achieved , the constraining nfrastructure bottleneck s or constraning planning parameters
and, secondy, adustments to operalions parameters or nfrastruct ure wil be sumested

Perturbation analysis and

simulation to take place in
next phase

Refinement of the the ee prefiminary sketchlevel conc epts
The suggested adustments 1o operation parameters and inTasiructure will be presented in a work shop setbing with the diert (and any ofher party invted by the cliert). Onoe con frmed, the
concepts wil be refined based on the suggested and confimed adustm ents and updated updeted string charts and track occupation charts wil be gererated

— Chent wil define which

train_speed Imits

Confirmation of planning
paranters

Client will validate and approve,
or revse, the smplifed planning
perameters to be used

Cliert wil also provide input on
any cperational congrants
reaudting fom ire saftety

regulation n funnel sections

In pr eparation of Step 2:
Prefminay design for
aligniment signal system

Using the simpliied planning

—p  parameters as a guiding input,

dient il consult with a signal
engneer 1o orovide a sketch |
sgnal asped chart for each
+ algnment (incdudng location of
sgnads end aspecis)

Confismation of adjustments of
parameters of infrastietine

improvements (paramters or

ntastructure) shall be used for a
refinement of the three

preliminary sketch-level concepts
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23

Preliminary Concepts

Concept Description Slots**
(Service Pattern- Number of TTC HSR Stop at Total To TTC To 4th/
Alignment-Version) [Approach Tracks Used 4th/Townsend? Townsend
NAPT-DTX-A 2 - 10 10 -
NAPT-DTX-B* 2 - 10 10 -
NAPT-DTX-C 2 Yes 10 10 -
NAPT-PEN-A 2 - 10 10 -
NAPT-PEN-B* 2 - 10 10 -
NAPT-MBY-A 2 - 10 10 -
NAPT-MBY-B* 2 - 10 10 -
LTK-DTX-A 2 - 10 10 -
LTK-DTX-B 3 - 10 10 -
LTK-DTX-C 2 Yes 10 10 -
LTK-DTX-D 2 - 11 10 1
LTK-PEN-A 2 - 10 10 -
LTK-PEN-B 3 - 10 10 -
LTK-MBY-A 2 - 10 10 -
LTK-MBY-B 3 - 10 10 -
GEN-DTX-A 2 - 10 10 -
GEN-DTX-C 2 - 12 10 2
GEN-DTX-D 2 - 12 12 -
GEN-DTX-E 2 Yes 12 12 -
GEN-DTX-F 2 Yes 10 10 -
GEN-PEN-A 2 - 10 10 -
GEN-MBY-A 2 - 10 10 -

*Concept uses reverse track operations for some trains from TTC to tie-in with the existing Caltrain corridor to reduce

crossing conflicts at CP TTC and reduce supplemental runtimes.

**Infrastructure requirements to accommodate terminating slots at 4"/Townsend detailed on slide 35.
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SAN FRANCISCO / 44 pAND SING "| E

CP Commoen

TRANSBAY TRANSIT CENTER (DTX)
CP Transbay Transit Center (DTX)

Separation Times (CP TTC):
3.0-minute separation times at
junctions for opposing train
movements (e.g. crossing
conflicts, platform reoccupations)

Headways:

3.0-minute separation between
trains traveling in same direction
on same track

EETIIER B

DTX tie-in

22nd@%§

PEN tie-in

CP Tunnel
BAYSHORE
CP Geneva

CP Brisbane

CP Sierra
SSF Yard West (North Entry)

SOUTH SAN FRANCISCO

CP Scott

SAN BRUNO

CP Center

MILLBRAE

W

Example Stringline
NAPT-DTX-A

Conflict (platform

: No
reoccupatlon) that 720 Conflict 07:30 07:40 07:50 8
has been resolved E=
— =~ 7 G T 5%
i N o
X — P — 7 " > = —
RN NAAANVA VNNV
7\ " X . N I W 4 P R R I 7
3 minutes
maintained =
between trains
" 5. <—/ & & . A
\ —~/ > " ’ =

/7%

\

\/
]

/\
\ /

)<

sma-+

R,
NIV

770,

><\

07:10

07:20

07:30 o7:

40

07:50
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Millbrae arrival and
departure times
specified in original
LTK and NAPT service
patterns were held
constant.

Note: Concepts with
the Generic service
pattern begin/end at
22nd Street. The 22
Street arrival and
departure times were
not held constant, as
they do not affect the
Generic service
pattern.

25

NAPT-DTX-A

Example Tabular Timetable

Train type IC REG REG IC REG IC REG REG IC REG
Train number 1100 427 417 1002 419 1102 421 423 1000 425
TRANSBAY TRANSIT CENTER (DTX) 639 646 650 656 7:00 7:12 7118 722 726 732
4TH & TOWNSEND (DTX) | 6:50  6:57 | 7:04 | 722 727 | 7:38
22nd STREET | 6:54  7:01 | 7:08 | 7:26  7:31 | 7:42
BAYSHORE | | | | 7:13 | | | | |
SOUTH SAN FRANCISCO | [ | | | | [ 7:45 | |
SAN BRUNO [ [ | | 7:19 | | | | 7:51

IMILLBRAE 7:02 705  7:19 | 723 732 737 750 | 7:55 |
Train type REG IC REG REG Ic REG IC REG REG IC
Train number 418 1001 420 422 1103 424 1003 426 416 1101

| MILLBRAE 7:07 | 710 725 729 737 | 739 753 759 |
SAN BRUNO [ | 7114 [ [ [ | 7:44 | |
SOUTH SAN FRANCISCO [ | | 7:30 [ [ | | 7:58 |
BAYSHORE | | | | | | | 7:55 | |
22nd STREET | | 7:29 | | | | | | |
4TH & TOWNSEND (DTX) 7:20 | 7:33 740 | 750 | 8:01  8:08 |
TRANSBAY TRANSIT CENTER (DTX) 723 732 737 745 748 756 802 805 811 8:18
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Begin platform
occupation

Example TTC Platform Occupation
NAPT-DTX-A

07:10 07:20 End platform 07:40

Turn Times:

07:50 8

occupation

= 20-minute turns for HSR T'21< - 564 579
and Caltrain
O Ti
Each train band represents a ent
10-minute dwell. 20-minute -22 2.3 123 138 6.6 18.1 281229 399 412 472 487 ! 58.7
turns can be visually verified 10 min 10 min |} i
by seeing that the bands ;
forming a train turn pair do € 747 > € e m— 420 419
not overlap. The blank space T-23 322 33.7 36.3 378
between bands forming a
train turn pair is additional [ :
turn time over the 20-minute 424 421 “Extra” 418 417
minimum. T_24 6.1 8.2 turn tlme 3 238 33.8 540.5 ISOS 52.0 546 56.1
Note: This occupation chart
shows platform tracks 416 {427
exclusively being used by T.25 - i . : : sﬁ_mm ' :
either HSR or Caltrain; ! ! :
however, operations are not —— ; : : :
limited to this pattern and 423 | 422
either service could use any i ..., i . i — I
T_26 B 129 B 229 244 B B 44.1 4586 f 55.6
platform track. : : : : :
7 07:10 07:20 07:30 07:40 07:50 8
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GEN-DTX-A

Turn = 20 min

22nd Street is the transition
between the generic pattern to 7 : _:6

A generic slot pattern with
six-minute headways (10

; . - SAN FRANCISCO | AR &ING :
slots per hour per direction) the north and a different pattern Il e

was developed in addition to

TRANSBAY TRANSIT CENTER (DTX)

the LTK and NAPT patterns

CP Transbay Transit Center (DTX)

(e.g. LTK or NAPT) to the ot —
N % :»*V\,_\/\\//\ N F S AN N TR vd

south. The limited range of the
p4 NN Y
=5 menme i e Sa vmem i e

and applied to the northern generic pattern allows for other

- ST & TEWNSEND (B T) 7% 6 min
extent of the corridor, from service goals (e.g. faster HSR P Townsend South (07) ff Z—SeZ Separation  FSF——S - > > > S
the existing tunnel portal travel times and different orien ' Time 2= 3 min '
near the 22" Street Station to stopping patterns) to be applied zmsTeer , -

the TTC. for a greater portion of the e N—1 l-i-i-i_i_i_i-i A

corridor.

The goal was to see how a
frequent, repetitive pattern that

Applying the generic pattern
from the TTC to 224 Street

CP Tunnel
BAYSHORE
CP Geneva

Station results in slower travel
times than those in the NAPT
and LTK patterns for some

trains. The maximum potential

efficiently meets operational
requirements (i.e. TTC turns as
close to the 20-minute minimum
and separation times at CP

NN U | A 4 WY | DY SN T NS W

N VIWI'EIV"

A\VAWMA\VMV

TTC as close to the 3-minute
minimum as feasible) performs

additional travel time added
under the generic pattern, by

CP Brisbane

CP Sierra

against the preexisting patterns. service type and direction is:

g g yp SSF Yard West (North Entry) ‘ ' "“
Speeds and Stopping patt?rns 22nd Street tO TTC SOUTH SAN FRANCISCO % oT:10 0720 07:30 07:40 07:50
are constant among all trains Fastest Travel Time (min)
within the generic pattern to HSR Caltrain
ensure operational constraints NB_SB N8B SB . .

—— Generic Slot mmm  HSR Slot mmm  Caltrain Slot

atthe TTC and CP TTC are not |- NAPTATK | 56 56 68 73

X Generic 7.2 7.3 7.2 7.3
violated. Because slots are Max Penalty| 16 17 04 0

identical in the generic pattern,
any train can use any slot.

27
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A generic slot pattern with
six-minute headways (10
slots per hour per direction)
was developed in addition to
the LTK and NAPT patterns
and applied to the northern
extent of the corridor, from
the existing tunnel portal
near the 22" Street Station to
the TTC.

The generic pattern can be
applied further south on the
corridor (e.g. to South San
Francisco) if potential tie-in
locations for relocated railyards
are included in the analysis.

28

GEN-DTX-A

SAN FRANCISCO | 4HpAND NG m |

CP Comman

TRANSBAY TRANSIT CENTER (DTX)
CP Transbay Transit Center (DTX)

CP Townsend Norh §DTX
4TH & TOWNSEND (DTX,
CP Townsend South (DTX)

DTX tie-in

22"‘1?3; EE
Y Ila-lﬁ

PEN tie-in

CP Tunnel
BAYSHORE
CP Geneva

CP Brisbane

CP Sierra
S5F Yard West (North Entry)

SOUTH SAN FRANCISCO

7 ar:10 arn 0730 o740 ar:s0 8

ZN_ VN N_ 7N 7

\/\/\/\/\/\/\/\/\/\/

A A A A A A A A A A

7 ‘\/’ ‘\\/’ ‘\vf ‘\\v/f 17 ‘\\K%f ‘\Vf ‘\\/’ ‘\\/f |

[
AWAWAWAWAWAWA} /\ /\ /\\g

—— - — - = T
7 ar10 vz o0 o740 orsa 8
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T-22

The main benefit of the 10-
slot generic pattern is that
it only requires 5 platform

edges at the TTC.

T-23

I—

T-24

T-25

T-26

7 07:10 07:20 07:30 07:40 07:50

GEN-Generic Service Pattern
GEN-DTX-A

7 07:10 07:20 07:30 07:40 07:50 8

Unoccupied
platform edge

1 1.8 42 57 ' 15.7 201 3p.1 3186 342 357 f 45.7 50.1 [{

9 : 20 H : 19 : 10

6.1 76 02 11.7 H 217 26.1 H 36.1 376 2 417 51.7 56.1

13 : 4 i : 3 : 14

8.1 . 181 19.8 222 237 . 33.7 38.1 . 48.1 49.6 52.2 83.7

' 121 136 16.2 17.7 ' 277 321 ' 421 436 46.2 477 : 57.7

sma-

3 9.4 14.1 f 241 258 282 297 39.7 44.1 54.1 556 58.2 89.

=]
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SAN FRANCISCO / 4BpAND KNG

CP Common

TRANSBAY TRANSIT CENTER (DTX)
CP Transbay Transit Center (DTX)

Because of the excess capacity
at the TTC, a 12-slot pattern
with all slots terminating at the
TTC was also developed. The
11t and 12t slots could be
used for regular service,
deadhead moves, or special
event service.

Disclaimer: the 12-slot generic pattern
was solely applied from the TTC to South
San Francisco; it was not determined
whether a 12-slot service is feasible for

the remainder of the corridor to San Jose.

30

CP Townsend North {DTX;
4TH & TOWNSEND (DTX
CP Townsend South (DTX)

DTX tie-in

22nd EET

Y lle m
PEN tie-in

CP Tunnel
BAYSHORE
CP Geneva

CP Brisbane

CP Sierra

SSF Yard West (North Entry)

SOUTH SAN FRANCISCO

Generic Service Pattern
GEN-DTX-D

— 11%/12% Slots

7 07:10 07:20 07:30 or:40 07:50 8
N X YN W [/ X SN X SN W SR X [/
O AR G A GRS GRS A AR S S
\\// \\// \ / \\// \\// \ / \\// \\// \ / \\// \\// \\//
A //7 jxﬁ j\\ // \\\ /IF ‘\\ /I/ \‘\ /’/ \\\ /’/7 AN \A// \\\ // \\ /‘/ \\\
AN ANV4 ANIV4 A4 A4 AN o N4 A4 AN
V ﬁ"v /[ Xz e, /N /_\V"/ N "/_\\/h 7_\\//_\
\/\/\ AR AR AR AR AR AR AR Al
\/ AVERVERVERVERVEARVERVARVERVERVERY,
7 or:10 07:20 07:30 or:40 o750 8
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Generic Service Pattern
GEN-DTX-D

7 07:10 07:20 07:30 07:40 07:50 8
i 22 21 i £ 10 9
— : : : : —
13 5 2 ; 1 : P14
24 23! i 12 11

The 11t and 12t slots : :
(b|ue) haVe their own T-23 43 58 8.4 95 19:9 243 343 358 38.4 39:,9 4929 543 T-23
platform edge at the TTC. : : : : '

: : : : s [E—
15 i : 4 3 : 16
T4 m_ T.24
18 i 17 i i6 i 5 i
T25 M 125
— : : : : —|
20 19 i 8 7
T-26 m T-28
7 07:10 07:20 07:30 07:40 07:50 8
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Generic Service Pattern

GEN-DTX-C

— 11%/12% Slots

7 07:10 07:20 07:30 07:40 07:50 8
SAN FRANCISCO!Wéﬂ.@Q
CP Common
TRANSBAY TRANSIT CENTER (DTX) v % 7
CP Transbay Transit Center (DTX) )( y >< X / \ Y / \>< "\/Y /
A 12-slot pattern with 2 of the R A AL | N N 4 PO N /0. N /A N /00, N /A N J DN 7 N A, N
B ; CP Townsend South (DTX) - X XN Lo —— X X X > N /X X _ >
slots terminating at oo | 7N 7\ NN 7NN 7N > 7N 7N 7
4th/Townsend was also / N/ .
developed. Separation X
22nd YlEE; 77— 7 Time=3min Z—SN1Z 7 N LN 7 N7 N LN
. . . 1e-1
3-minute separation times at PEN tiodin / \/ 7 Y \./ \/ \:/ \/ \/ \/ \
CP Townsend South were
maintained in order to avoid
conflicts between the trains o of \. o\ o \. .
starting/terminating at T TR TF -
4t Townsend and those with
service to/from the TTC.
i N7 SN2 N7 N7 o7 Sl N7
Because only 10 slots CP Geneva VAR z AN /S N N PAERN V_ N VN /N
terminate at the TTC, this
concept only uses 5 of the 6 &
TTC platform edges.
CP Brisbane
Disclaimer: the 12-slot generic pattern CP Sierra / /\ \ /\ /\ /\ /\ “
was solely applied from the TTC to South \ / \ / \ / \ / \ / \ / \ \ / \ \ / \ / £
San Francisco; it was not determined SSF Yard West (North Entry) H
whether a 12-slot service is feasible for \/ \/ \/ \/ \/ \/ \/ \/ \/ \/ \/ \/
the remainder of the corridor to San Jose. SOUTH SAN FRANCISCO v v < va <
7 07:10 07:20 07:30 07:40 07:50 8

32
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TRACK 21

TRACK 22

TRACK 23

TRACK 24

TRACK 25

TRACK 26

Key Findings of Conceptual Planning

— The two largest constraints while creating the concepts were:

— Avoiding conflicts at CP TTC (i.e. crossing conflicts and
platform reoccupation times)

— Ensuring minimum 20-minute turns at TTC

Crossing Conflict: Turn Time:

TRANSBAY TRANSIT CENTER
247

mh 130 0740 0750 8

_ : i 220 min i '

=E: 01 Fow N
A'SD 30'30}{30‘30 A-au SGBU\
’ CP TRANSBAY TRANSIT CENTER
298
Begin platform End platform
occupation occupation
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Key Findings of Conceptual Planning (cont.)

— This analysis indicates that all concepts work under operational constraints.
— Al LTK and NAPT concepts can support dedicated HSR and Caltrain platform
edges at the TTC, if desired.
— This may also be the case with the Generic concepts, but first slots must be
assigned to either HSR or Caltrain.

— The concepts with a third approach track result in minimal time savings (i.e.
approximately four to five minutes total per hour for each concept) when
compared against the two approach track concepts.

— More detailed analysis is recommended to identify the most effective
approach to provide infrastructure redundancy to help mitigate the effects of
major service disruptions.

— The 10-slot Generic pattern requires five platform edges at the TTC, compared
to six platform edges required by the 10-slot LTK and NAPT patterns.
— This allows for a 12-slot Generic pattern with all trains terminating at the TTC.

- More detailed simulation is necessary to determine the benefits of a free TTC
platform edge during a service disruption.
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Key Findings of Conceptual Planning (cont.)

Description Slots** TTC Platform Tracks Used | Reduction in Supplemental Runtime Per Hour (min)
Concept Number of TTC HSR Stop at To 4th/ . Using 3rd roach Track With Reverse Track
Approach Tracks Used 4th/T ownsan? Total ToTTC Townsend Total HSR Caltrain gfor S?ﬂe’ Trains Operations for Some Trains
NAPT-DTX-A 2 - 10 10 - 6 2 4 - -
NAPT-DTX-B* 2 - 10 10 - 6 2 4 - -5.0
NAPT-DTX-C 2 Yes 10 10 - 6 2 4 - -
NAPT-PEN-A 2 - 10 10 - 6 2 4 - -
NAPT-PEN-B* 2 - 10 10 - 6 2 4 - -4.8
NAPT-MBY-A 2 - 10 10 - 6 2 4 - -
NAPT-MBY-B* 2 - 10 10 - 6 2 4 - -5.3
LTK-DTX-A 2 - 10 10 - 6 3 3 - -
LTK-DTX-B 3 - 10 10 - 6 3 3 -4.4 -
LTK-DTX-C 2 Yes 10 10 - 6 3 3 - -
LTK-DTX-D 2 - 11 10 1 6 3 3 - -
LTK-PEN-A 2 - 10 10 - 6 3 3 - -
LTK-PEN-B 3 - 10 10 - 6 3 3 -4.1 -
LTK-MBY-A 2 - 10 10 - 6 3 3 - -
LTK-MBY-B 3 - 10 10 - 6 3 3 -4.8 -
GEN-DTX-A 2 - 10 10 - ) - - - -
GEN-DTX-C 2 - 12 10 2 5) - - -
GEN-DTX-D 2 - 12 12 - 6 - - - -
GEN-DTX-E 2 Yes 12 12 - 6 - - - -
GEN-DTX-F 2 Yes 10 10 - 5) - - - -
GEN-PEN-A 2 - 10 10 - 5 - - - -
GEN-MBY-A 2 - 10 10 - B - - - -

35

*Concept uses reverse track operations for some trains from TTC to tie-in with the existing Caltrain corridor to reduce crossing conflicts at CP TTC and reduce

supplemental runtimes.

**Infrastructure requirements to accommodate terminating slots at 4"/Townsend detailed on slide 35.
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Next Steps

This analysis verified the theoretical feasibility of various concepts
using different service plans and alignment alternatives, given
conservative planning parameters.

As a follow-up to this preliminary planning work, a perturbation
analysis and simulation should be conducted in order to determine
how concepts perform under various service disruption scenarios.
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4"/Townsend Configuration Options
Functional Goals = Infrastructure Requirements
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Concepts with 10-Slot Service at 4"/Townsend
(all slots terminate at TTC)

Legend:

Through Service

Infrastructure Requirements:

- 2 through tracks (one per direction)

M5
Example Concept Requiring o T T T TTT oSS s ss s s oS M2
this Layout:
- NAPT-DTX-A M4
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Concepts with 11/12-Slot Service at 4"/Townsend
(1/2 slots terminate at 4""/Townsend)

Legend:
Through Service

Terminating Service

Infrastructure Requirements: |

- 2 through tracks (one per direction) |

- 1 stub-end track
- Crossovers connecting stub-end

track with M4
Example Concept Requiring T T TTTTTTTSTss s s T \_: M2
M4

this Layout:
- LTK-DTX-D
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Concepts with 11/12-Slot Service at 4"/Townsend
(1/2 slots terminate at 4"/Townsend) + Protect Unit

Legend:

Through Service

Terminating Service

Protect Unit

Infrastructure Requirements:

- 2 through tracks (one per direction)

- 1 stub-end track

- 1 siding track

- Crossovers connecting stub-end M5
and siding tracks with M4 \
Example Concept Requiring
this Layout: M4
- LTK-DTX-D (with protect unit)
40 | sSMa+ 2055 | Conceptual Planning Analysis for San Francisco RAB Feasibility Study | June 19, 2017 | jsh, ule

page C-103



Concepts with 12-Slot Service at 4"/Townsend
(all slots terminate at 4"/Townsend)*

Legend: I_

Terminating Service I-

Infrastructure Requirements:
- 6 stub-end tracks

- Universal crossovers connecting
station stub-end tracks to mainline

tracks :Lﬂ"*'?-,\;h \

Example Concept Requiring 7\ - - M2
this Layout: l 1 / \, M4

—  No concepts terminate all trains at

4%/Townsend
*The number of station tracks was determined by analyzing a modified
version of GEN-DTX-C with all slots truncated to 4t"/Townsend.
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HSR Stop at 4t"/Townsend
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HSR Stop at 4t"/Townsend
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SAN FRANCISCO / 48pANRSING

CP Commoen

TRANSBAY TRANSIT CENTER (DTX)
CP Transbay Transit Center (DTX)

A stop at 4"/Townsend was
added for HSR trains also
making a stop at Millbrae. This
was applied in three concepts,
one for each service pattern:

- NAPT-DTX-C
- LTK-DTX-C
- GEN-DTX-F

Findings:

For the most part, such a scenario
is possible under the three tested
concepts. However, only 7 of the
8 HSR trains stopping at Millbrae
can also stop at 4h/Townsend in
the LTK-DTX-C concept. Also, the
HSR trains stopping at
4t/Townsend in the GEN-DTX-F
concept are not evenly spaced
throughout the hour.

44

EETIIER B

DTX tie-in

22nd@%§

PEN tie-in

CP Tunnel
BAYSHORE
CP Geneva

CP Brisbane

CP Sierra

SSF Yard West (North Entry)

SOUTH SAN FRANCISCO

CP Scott

SAN BRUNO

CP Center

MILLBRAE

NAPT-DTX-C

07:20

07:30

07:40

07:50

7 07:10
[
I
[

7,

~2 e
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=

N
N

£\

Z
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A

N I
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I\ /[

7\
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SAN FRANCISCO / 48pANRSING "l

CP Commoen

TRANSBAY TRANSIT CENTER (DTX)
CP Transbay Transit Center (DTX)

EHERIMIER BEY |

DTX tie-in

22“@%@;&

PEN tie-in

CP Tunnel
BAYSHORE
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CP Brisbane

CP Sierra
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SOUTH SAN FRANCISCO

CP Scott

SAN BRUNO

CP Center
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possible
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GEN-DTX-F

7 07:10 07:20 07:30 07:40 07:50 8

SAN FRANCISCO / 4BpAND KNG

CP Common

TRANSBAY TRANSIT CENTER (DTX)
CP Transbay Transit Center (DTX)

CP Townsend North EDTX;
4TH & TOWNSEND (DTX
CP Townsend South (DTX)

DTX tie-in

22nd STREET
Yp)?lre"?u

PEN tie-in

Uneven
CP Tunnel Spacing

BAYSHORE
CP Geneva

CP Brisbane

CP Sierra

sma-+

SSF Yard West (North Entry)

SOUTH SAN FRANCISCO

7 07:10 07:20 07:30 07:40 07:50 8
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Potential Uses of Third TTC Approach Track*®

*To be tested in perturbation analysis and simulation
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Turn at 4"/Townsend

The third approach track could be used to turn trains at 4t"/Townsend without
Legend: disturbing through services terminating at the TTC. However, the currently
m== Turning Train pr(?posed Iayout. for the.thlrd ap!oroach track is not optimal fc?r a turn maneuver,
as it unnecessarily requires turning trains to travel to CP TTC instead of
remaining at CP Townsend North to make a turn. An additional crossover at CP

Townsend North is required to optimize turns at 4th/Townsend.
TRANSBAY TRANSIT CENTER

2.47

i i 0 PR T SAN FRANCISCO/ 4TH & TOWNSEND
TRACK 21 I A ed
TRACK 22 20;% i @ R ——— ‘
TRACK 22 \ _— H
e 201& J{]FSG \

/ 30!3{1}{ / 30/30

TRACK 25 30530 / 30130 30130

TRACK 26 20020

1
CP TOWNSEND O CP TOWNSEND

NORTH i SOUTH
Py Additional crossover 06

 ——— required to optimize
turns at 4t"/Townsend

CP TRANSBAY TRANSIT CENTER
2.98
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Concurrent HSR/Caltrain Departures from TTC

The third approach track could be used for concurrent HSR/Caltrain departures

Legend: from the TTC on main 2 and 4, potentially reducing supplemental time in trains’
. schedules. All HSR trains originate at station track 21, 22, or 23 and would use
HSR Outbound Service ) th . ) . o .
Caltrain Outbound Service main 2 and bypass 4"/Townsend while all Caltrain trains originate at station
Inbound Service track 23, 24, 25, or 26 and would use main 4 and stop at 4t"/Townsend.
TRANSBAY TRANSIT CENTER
247
e SAN FRANCISCO/ 4TH & TOWNSEND
TRACK 21 3.84
TRACK 22
TRACK 23 0 : MAIN 5
TRACK 24 ! \ 1/30/30 MAIN 2 30/30\ MAIN 2
TRACK 25 o 3030 MAIN 4 30[30\ MAIN 4
TRACK 26 E:
I CP TOWNSEND CP TOWNSEND
1 CP TRANSBAY TRANSIT CENTER NORTH S0UTH
| 298 364 4.06

The ability to run trains as described above, allowed time savings only for the
LTK pattern. Here, two of the southbound high-speed trains can save between 2-
3 minutes, resulting in a total time savings of between 4.1 and 4.8 minutes,
depending on the alignment. For all other service patterns no time savings
couldbe realized.
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Concurrent HSR/Caltrain Arrivals at TTC

However, because this operation is only possible for train pairs without CP TTC
Legend: crossing conflicts, it only works in the outbound direction (unless reverse track
. operations are used). In the inbound direction, HSR trains on main 2 going to
HSR Inbound Service . ) . . . . .
Caltrain Inbound Service station tracks 21, 22, and 23 would conflict with Caltrain trains on main 5 going
Outbound Service to station tracks 23, 24, 25 and 26, requiring a three-minute separation and

canceling out time saved under this operation.
TRANSBAY TRANSIT CENTER
247

SN ESTERSIN (1) . SAN FRANCISCO/ 4TH & TOWNSEND
i i i 3.84

TRACK 21

O —

TRACK 22

MAIN 5

/ smo\
30/30 | MAIN 2 MAIN 2

TRACK 23

30/30
MAIN 4 MAIN 4

TRACK 24

TRACK 25 30/30

TRACK 26

]

: CP TOWNSEND CP TOWNSEND
i CP TRANSBAY TRANSIT CENTER NORTH SOUTH

i 2.98 3564 406
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Proposed and Optimal

[C Topologies



B Conflict: Same main line track
Conflict: Same platform
Conflict: Crossing paths

] Unnecessary conflict due to
proposed topology

52 | sSMa-+-

M3
M5
M5
M5
M5

=
[T

EEZEEER R RRISR

Proposed TTC Topology

TRANSBAY TRANSIT CENTER
247

VOWNTOWN EXTENSION (DTX)

TRACK 21

TRACK 22

TRACK 23

M5

\ ..r'r mm\
TRACK 24 20015 30/30 M2
/ 30030 }{ / 30/30
TRACH.ZE 3030 30/20 30120 a
CP TRANSBAY TRANSIT CENTER
208

Sect.track M5 M5 M5 M5 M5 M5 M2 M2 M2 M2 M2 M2
Sect track St Track T-21 T-22 T-23 T-24 T-25 T-26 T-21 T-22 T-23 T-24 T-25 T-26 T-21 T-22 T-23 T-24 T-25 T-26

T-21
T-22
T-23
T-24
T-25
T-26
T-21
T-22
T-23
T-24
T-25
T-26
T-21
T-22
T-23
T-24
T-25
T-26

Md¥ M4 M4 M4 M4 M4
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Unnecessary Conflicts Due to Proposed Topology

TRANSBAY TRANSIT CENTER

247
TRACK 21
TRACK 22 ;nk
TRACK 23

\ / 30 30\
TRACK 24 20015 30130

/ 3030 }( / 30,30\
TRACK 25 30/30 30/30 30/30
TRACK 26 I E ;mmo /

CP TRANSBAY TRANSIT CENTER
298

TRANSBAY TRANSIT CENTER
247
TRACK 21
TRACK 22 zn}\\
TRACK 23
30/30
TRACK 24 3 A"GO \
30;30}{ 30/30
TRACK 25 30/30 0/30
TRACK 26
CP TRANSBAY TRANSIT CENTER
208
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T21
T22
T23
T24
T25
T26

Optimal TTC Topology

X X o

/

AN
AN AN vt
L
/

(1) Conflict: Same platform / main line track
(2) Conflict: Crossing paths

- M1-T21 M1-T22 M1-T23 M1-T24 M1-T25 M1-T26 M2 -T21 M2 -T22 M2 -T23 M2 -T24 M2 -T25 M2 -T26

T21-M1

T22-M1

T23-M1

T24-M1

T25-M1

T26 - M1

T21-M2

T22 - M2

T23 - M2

T24 - M2

T25-M2

T26 - M2

(1)
(1)
(1)
(1)
(1)
(1)
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Conflict Types

AN
AN AN
(1) Conflict: Same platform / main line track X X
/ /
/
AN
AN N\
(2) Conflict: Crossing paths X X
Z /
/
No conflicts \\ \\
X X
/ /
/
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Railyard Analysis
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Introduction

The purpose of this analysis was to look at the accessibility of the
proposed railyard sites (Site 1 and Site 2). Deadhead moves into
and out of the yards were analyzed for conflicts to determine
whether the proposed locations and tie-in configurations are
feasible under proposed service patterns. Determining yard
feasibility in preliminary planning will help to better inform potential
constraints during the perturbation analysis and simulation.
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Methodology: Off-Peak to Peak Transition

Off-Peak Peak Off-Peak
1 1 |

CRRIRIR
GGRHRXY

TTC

=== Deadhead Move =gy Revenue Move
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Colored Slots = Revenue Moves

Peak Operations

CP Sierra /

T 07:10 07:20 07:30 07:50 8
T P Transbay TeanstCemter (PEN) /W\/?'* Z ><\\ x\ \> /\X/ G ST *f<>></ %——S(
]| VA = VAN - G4 W=
/ /\ /
/ \
o W\ / \></ 7 \x n\/ \Z :
Béé%@i%% ““ —x—/—\ %VJV/ o \ }{Eﬁ /% 7~
CP Brisbane // /M\XA\ [/ \ % 7 \\X/ \ / / \\\
YA / VA \

SSF Yard West (North Entry)

SOUTH SAN FRANCISCO

I A A\ V7V N 1\
A SAAN SV A STAN N
e N7 7N NT N7V NN
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Off-Peak Operations

TRANSBAY TRANSIT CENTER (PEN)

Colored Slots = Revenue Moves

Deadhead Moves

60

CP Transbay Transit Center (PEN)

SR e

h (PEN

22ND STREET (PEN)
PEN tie-in

nne
BAYSHORE
CP Geneva

CP Brisbane
CP Sierra
SSF Yard West (North Entry)

SOUTH SAN FRANCISCO

CP Scott

SAN BRUNO

CP Center

MILCPRAH

CP Tunnel ““

07:50 8
m N L % 2 ' %
N,

/\ \

(A SAAN
A\

NN NAL NV N A
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No Trainset Coupling/Splitting

All Caltrain service will use 8-car EMU units, which is the longest
consist supported in the Peninsula Corridor. Therefore, EMUs will not
be coupled or split from one another.

Given no trainset coupling or splitting, all trains require one slot to
enter and one slot to exit the TTC, regardless of whether the train
enters or exits as a revenue or deadhead move.

7 07:10 07:20 07:30 07:40 07:50 8

TRANSBAY TRANSIT CENTER (PEN) = - 7
CP Transbay Transit Center (PEN) P Y%}
2,
SD{EINER (N P ~
22ND STREET (PEN) / \ /
PEN tie-in 7 :
Revenue or Revenue or
Deadhead train at TTC Deadhead train
entering TTC, exiting TTC, using
using existing slot existing slot
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Slot Assignment

This railyard analysis assigns Caltrain deadhead moves between the
TTC and proposed yard locations to existing slots defined in the LTK,
NAPT, and Generic service patterns for the Pennsylvania Avenue
alignment. Slot conflicts entering/exiting the TTC were mitigated earlier
in the conceptual planning process; therefore, the only remaining
conflicts to mitigate in the railyard analysis are those occurring as trains
enter/exit the mainline at the railyard. 3-minute separation times are
maintained between conflicting moves, and 3-minute headways are
maintained between trains traveling in the same direction.

Deadhead moves were classified as “unconditional” if they could be
integrated into the service pattern (following all planning parameters)
without conflicting with another slot and “conditional” if a slot
cancellation was necessary.
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Potential Railyard Sites
Site 1 Alternative®

t‘f f
= —— —— —
~/ ; &
Railyard on west side of mainline; only s 5
northbound trains exiting the yard have \_\ = i
conflicts with mainline trains, so only - A B
these moves are analyzed.
A ar10 o720 orao o740 or-s0 8
TRANSBAY TRANSIT CENTER (PEN) - - - -
CP Transbay Transit Center (PEN) Hl
gf‘?’ownsend%%ﬂﬁ iEEﬁ]
22MND STREET (PEN)
PEN tie-in
RAILYARD: Alt 1
CP Tunnel
cp GeneuafRAlR’i‘&%j%ﬁ%
*The railyard planset only depicts a
crossover between the southbound 5
mainline track and the yard; this
analysis assumes an additional | | |
crossover between the northbound CF Siera |
and southbound mainline tracks to S Tapd Weel (horth Eny) ' T 1 ' |
allow for all possible moves into and SOUTHSAN FRANCISCO ] T i T 1
out of the yard.
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Potential Railyard Sites
Site 2 Alternative®

3 <
i ———————
________________________ L ST, | S ENE——

e Railyard on east side of mainline; only

southbound trains entering the yard

Tt 1 have conflicts with mainline trains, so

- - — == = ™ ~+ -
only these moves are analyzed.
7 ar0 0730 orao o740 or:s0 8

CP Transbay Transit Center (PEN)

EHERIER BN

TRANSBAY TRANSIT CENTER (PEN) I|| T T T

22ND STREET (PEN)

PEN tie-in
RAILYARD: Alt 1

CP Tunnel

o5 canore e AT : ! : : ;

*The railyard planset only depicts a
crossover between the outer
northbound mainline track and the
yard; this analysis assumes

CP Bri

additional crossovers linking all ©F Sierra
mainline tracks to allow for all Gaf Verd est {North Bory) 1 ! 1 :
possible moves into and out of the SOUTHSAN FRANCISCO ] 1 1 1 '
yard.
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Findings

With one exception, all Caltrain deadhead moves to/from the Site 1
and Site 2 railyard sites in the LTK-PEN, NAPT-PEN, and GEN-
PEN scenarios were “unconditional”; that is, they could be assigned
to an existing slot without conflicting with other existing slots. This
finding indicates that there should be no issues transitioning from
peak service with all slots being used for revenue moves to off-peak
service with only some slots being used for revenue moves.

The only “conditional” deadhead move was TTC-bound DH 427
exiting the Site 1 yard under the NAPT-PEN scenario. In this case,
either the slot for Caltrain 417, DH 425, or HSR 1002 would have to
remain empty in order to run DH 427 without any conflicts.
Alternatively, all slots can be used, but there will be some train

delay.
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PEN-NAPT-Site 1

DH 427 can only run
if one of the blue

TRANSBAY TRANSIT CENTER (PEN) 7W "'O?:m hlgh“ghted SIOtS i 07:4,0 e 10_8
CP Transbay Transit Center (PEN) \/0 9* pd remains empty s > /\X/ % />\/ V></ \0\9><
HrRmEB ey || e AN NLL N S N 9. s
CP Townsend South (PEN N V- 7 N ¢ /W < y SR —7
,/ |
9\ >§7</ /Z% \\7( 78N % //><7\/ /?;( \7\
racARS S | PR = \\ / Y—ﬁ—»\ 7 $3-7/ ‘\ fﬁ S
Caltrain Deadhead Move 3-minute separation 3-minute separation
(uses adjacent existing Caltrain slof) between trains with between trains
mmm  Existing HSR Slot R s A A o - conflicting — traveling in same - Uit

CP Geneva / RAILVARL: A2 A .‘g ] . . /
= Existing Caltrain Slot / N /\ //, movemezts . g direction
SO
e B\ \

CP Brisbane / \
A
Al

CP Sierra / = / \3 \ / \\ /\ // S \ § \
Note: Deadhead moves do SSF vard West (North Enty) | e VAmaY 7
not precisely follow the SOUTH SAN FRANCISCO \ﬂ / V \ / \ \ / / \‘ / \/ U
existing slots to which they \/ \/ \/ X % &
are assigned since they do CP Scott
not make intermediate station SAN BRUNO }\ \J\ A / \ / \ \ J \/ k / \
stops and conflict mitigation
may have been necessary at
the railyard tie-in. g
CP Center / H
el N / /AN N/ /N N A\ o
7 07:10 07:20 07:30 07:40 07:50 8
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PEN-NAPT-Site 1

7 07:10 07:20 07:30 07:40 07:50 8
Turn Times: 1003 1000 1001 1002
> 20-minute turns for HSR T-21 T4 26 126 6.6 266 281 1309 324 424 76.8 56.8 58.3
and Caltrain '

—/

Each train band represents a 1102 1101 1100 1103
10-minute dwell. 20-minute T-22 24 124 138 6.7 18.2 282 289 ag9 414 475 49.0 ; 59.0
turns can be visually verified : '
by seeing that the bands ;
forming a train turn pair do DF 425 425 DH 419 419
nOt overlap T_23 4.1 56 15.6 221 321 336 36.2 37.7 47.7 5(}_,0 0
Note: This occupation chart —— ;
shows platform tracks 421 421 DH 417 417 D

exclusively being used by
either HSR or Caltrain;
however, operations are not

T-24

54 6.6 221 236 336

I .. 0 - NN 0000 . el

166 181 : 398 498 513

limited to this pattern and : DH 427 427
either service could use any 1.5 _._.__._._._._”qg__mi . i . —
platform track. R i '
423 : DH 423
T'26 12.6 226 241 441 456 55.6
7 07:10 07:20 07:30 07:40 07:50
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TRANSBAY TRANSIT CENTER (PEN)
CP Transbay Transit Center (PEN)

GR R SRR (BEN

CP Townsend South PEN}

22ND STREET (PEN)

PEN tie-in
RAILYARD: Alt 1
— Caltrain Deadhead Move
(uses adjacent existing Caltrain slot)
CP Tunnel

mmm  Existing HSR Slot BAVErOnE
CP Geneva / RAILYARD: Alt 2
mmm [xisting Caltrain Slot

CP Brisbane

CP Sierra

SSF Yard West (North Ent
Note: Deadhead moves do ard West (North Entry)

not precisely follow the
existing slots to which they
are assigned since they do
not make intermediate station

SOUTH SAN FRANCISCO

CP Scott

. e SAN BRUNO
stops and conflict mitigation
may have been necessary at
the railyard tie-in.
CP Center
MILCBRAR
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Turn Times:
= 20-minute turns for HSR
and Caltrain

T-21

/™
Each train band represents a
10-minute dwell. 20-minute
turns can be visually verified
by seeing that the bands
forming a train turn pair do
not overlap.

T-22

T-23

Note: This occupation chart ——
shows platform tracks

exclusively being used by T-24
either HSR or Caltrain;
however, operations are not
limited to this pattern and
either service could use any 1.5
platform track.
—/
T-26

PEN-LTK-Site 1

07:10 07:20 07:30 07:40 07:50
16 19 12 15
1.6 3.1 . 13.1 17.2 . 272 28.7 . 315 330 43.0 473 . 57.3 58.8
? 18 21
K ; i
82 9% 197 38.3 48.3 498
17 : 14 :
m . . . i .
14 ' 114 129 38.2 39?’ 49?’
‘DH 425 425 ‘DH 419 419
10 25 51 66 166 210 : 310 325 351 366 46.6 51.0
421 DH 427 : 427 ! DH 421
45 14.5 16.0 19;& 21.3 31.32.0 42,0 435 46.1 476 576
DH 423 423 OH 417 417
7.0 i0.4 204 219 245 26.0 36.0 41.4 514 529 85.5 57.0
07:10 07:20 07:30 Q07:40 07:50
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—— Caltrain Deadhead Move

(uses adjacent existing slot)

mmm [xisting Slot

Note: Deadhead moves do
not precisely follow the
existing slots to which they
are assigned since they do
not make intermediate station
stops and conflict mitigation
may have been necessary at
the railyard tie-in.

70

TRANSBAY TRANSIT CENTER (PEN)
CP Transbay Transit Center (PEN)

TEHE RIS (PEN

CP Townsend South (PEN

22ND STREET (PEN)

PEN tie-in
RAILYARD: Alt 1

CP Tunnel
BAYSHOR
CP Geneva / RAILYARD: Alt 2

CP Brisbane

CP Sierra
SSF Yard West (North Entry)

SOUTH SAN FRANCISCO

CP Scott

SAN BRUNO

CP Center

MilCBRAE

PEN-GEN-Site 1

N AN N N AN AN N AN N N 7
N N N N N N VAR 7D 74
NLNLINLINL N NSNS NSNS NS
AN AN o /\ AN o /\ AN AN o /N\ AN NZAN
I\ J_\ 24 AR\ A4 HEBA N\ 4 BERAY b4 SR\ A4 DA A4 HENA A4 BEA

\
N !
— A A A A . . - X
AN P N Wi T pd N Z N\ pd AN Z N Wi hN 7 N N Z

N/ N/

N/ N\

N/

N/ N/

N/,

7

07:10

07:20

07:30

07:40

07:50
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Turn Times:
= 20-minute turns for HSR T-21
and Caltrain
/™
Each train band represents a
10-minute dwell. 20-minute  T-22
turns can be visually verified
by seeing that the bands
forming a train turn pair do
not overlap. T-23
—
T-24

T-25

T-26

7 07:10

PEN-GEN-Site 1

~J

07:10 07:20 07:30 07:40

07:50 8

DH 15

—m_

40 55 29'8 313 34.0 355

DH17 : DH 7
_m

100 115 35.8 373 40.0 415

DH13 13

DH3 3

DH19

11.8 13.3 16.0 17.5 41.8 433 46.0 475

DH 11

m

178 193 22.0 235 47.8 4‘33 520 53.5

07:20 07:30 07:40
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PEN-NAPT-Site 2

TRANSBAY TRANSIT CENTER (PEN)

7
CP Transbay Transit Center (PEN) : V
G2 sANARE EEN}

CP Townsend South (PEN

22ND STREET (PEN)

PEN tie-in
RAILYARD: Alt 1

—— Caltrain Deadhead Move

(uses adjacent existing Caltrain slot)

mmm Existing HSR Slot o S Tunnel
CP Geneva / RAILYARD: Alt 2
/

CP Brisbane
/ X \ 4-track cross section
CP Sierra

/ ;/ \3_ / allows for yard-bound
A

mmm [xisting Caltrain Slot

SSF Yard West (North Entry)

Note: Deadhead moves do \5 / V trains to queue on inner
not precisely follow the SOUTH SAN FRANCISCO = Southppund track Yvhlle
existing slots to which they \ / \ / \ Warlttrl:l]:)g fordgtapf;'n
are assigned since they do CP Scott nc_w OUD ra. Ic
not make intermediate station AN BRUNG )\ \4/\ / (without disrupting \/
stops and conflict mitigation through squthbound
may have been necessary at service)
the railyard tie-in. ©
y CP Center \ / y / UE)
vl N £/ KN N/ N NS A\ o
7 07:10 07:20 07:30 07:40 07:50 8
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PEN-NAPT-Site 2

7 07:10 07:20 07:30 07:40 07:50 8
Turn Times: g 0 Epgppe e
2 20-minute turns for HSR T-21 11 26 : 1286 6.6 : 266 281 309 324 : 424 6.8 : 56.8 58.3
and Caltrain
==
o e band IopreSetS 2 e L I . o ... S
10-minute dwell. 20-minute T-22 24 . 124 139 167 182 282 299 399 414 47.2 48.7 587
turns can be visually verified : : : : :
by seeing that the bands
forming a train turn pair do 426 DH 426 ! : 420 i DH 420
nOt overlap T-23 0 15 41 56 15.6 221 321 336 36.3 378 47.8 5(?‘0 0
Note: This occupation chart ——
shows platform tracks 124 i DH 424 418 i DH 418 .
exclusively being used by 7o . .. S ..
either HSR or Caltrain; ' : g 5 ;
however, operations are not :
limited to this pattern and : 416 OH 416
either service could use any 15 i . ; . j .
103 11.8 c 218 : 36.0 46.0 475 H
platform track. : : : :
—
DH 422 422
T-26 ; 137 237 252 I ! ; 44145,5_;557'5_'_'_'_
7 07:10 07:20 07:30 07:40 07:50 8

2055 | Conceptual Planning Analysis for San Francisco RAB Feasibility Study | June 19, 2017 | jsh, ule

page C-136

T-21

T-22

T-23

T-24

T-25

T-26

sma-



PEN-LTK-Site 2

TRANSBAY TRANSIT CENTER (PEN)
CP Transbay Transit Center (PEN)

G2 AN REN)

CP Townsend South (PEN

22ND STREET (PEN)

PEN tie-in
RAILYARD: Alt 1

—— Caltrain Deadhead Move

(uses adjacent existing Caltrain slot)

=== Existing HSR Slot CP Tunnel i
BAYSHORE
o . CP Geneva / RAILYARD: Alt 2 Vi }é‘z_e AW
mmm [xisting Caltrain Slot
CP Brisbane / \
CP Sierra
\ [ & 3
SSF Yard West (North Entry)

Note: Deadhead moves do

\ A
\ SN NS T
\/ \
not make intermediate station 4/(

. e . SAN BRUNO AV V \
stops and conflict mitigation [ /
may have been necessary at
the railyard tie-in.
CP Center
e N\ /L NA/ X SN N NASL

7 07:10 07:20 07:30 07:40 07:50

not precisely follow the SOUTH SAN FRANCISCO
existing slots to which they \ / Y
are assigned since they do CP Scott
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Turn Times:
2 20-minute turns for HSR T-21
and Caltrain

—/
Each train band represents a
10-minute dwell. 20-minute  T-22
turns can be visually verified
by seeing that the bands
forming a train turn pair do
not overlap. T-23
Note: This occupation chart ——
shows platform tracks
exclusively being used by T-24

either HSR or Caltrain;
however, operations are not
limited to this pattern and
either service could use any
platform track.

T-25

 I—

T-26

PEN-LTK-Site 2

7 07:10 07:20 07:30 07:40 07:50 8
16 P19 12 i 15
1.8 341 . 131 17.2 . 27.2 287 . 315 33.0 . 43.0 47.3 . 57.3 58.8
i 18 i 21
17 : 14 :
14 114 129 I * I * 39‘35 40.8 50.8 !
i 418 DH 418 i Poa24 DH 424
10 25 51 6.6 ' 16.6 ' 21.0 ' 31.0 325 35.1 36.6 ' 46.6 ' 51.0
DH 426 420 ? DH 420 ? 5 426
416 § DH 416 ; 422 DH 422
7 07:10 07:20 07:30 07:40 07:50 8
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PEN-GEN-Site 2

TRANSBAY TRANSIT CENTER (PEN)
CP Transbay Transit Center (PEN)

G R sANIRE BEN}

CP Townsend South (PEN

22ND STREET (PEN)

PEN ftie-in
RAILYARD: Alt 1

—— Caltrain Deadhead Move

(uses adjacent existing slot)

mmm  Existing Slot GP Tunnel »»

BAYSHORE
CP Geneva / RAILYARD: Alt 2

CP Brisbane
CP Sierra
Note: Deadhead moves do SSF Yard West (North Entry)
not precisely follow the SOUTH SAN FRANCISCO
existing slots to which they /—\ o
are assigned since they do CP Scott
not make intermediate station SAN BRUNO / \/ \/
stops and conflict mitigation
may have been necessary at
the railyard tie-in. g
/S NS NSNS NS NSNS NS NSNS
MILCBRAE \ \ L
7 07:10 07:20 07:30 07:40 07:50 8
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Turn Times:
= 20-minute turns for HSR
and Caltrain

T-21

| I—
Each train band represents a
10-minute dwell. 20-minute
turns can be visually verified
by seeing that the bands
forming a train turn pair do
not overlap.

T-22

T-23

T-24

T-25

T-26

7 07:10

PEN-GEN-Site 2

~J
=]

07:10 07:20 07:30 07:40 07:50

340 355

358 37.3 40.0 415

238 253 28.0 205 53.8 55.3 58.0 59.5

DH12 | : 2 12

18 H 118 133 16.0 17.5 418 433 46.0 475

DH14 4

sma+

178 193! 220 235 47.8 49.3! 52.0 535

07:20 07:30 07:40 07:50

=]
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Railyard Tie-In Configuration Options
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Pros:

- Least expensive configuration and
requires the least amount of space

cons:

— Creates conflicts between yard-
bound trains and through trains

- In some cases, conflict
mitigation may not be possible
and one of two conflicting slots
must remain empty

Crossovers Connecting Mainline with Railyard
(Currently Proposed)
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Crossovers Connecting Mainline with Railyard
+ Queuing Track

Pros:

— Conflicts remain between yard-
bound trains and through trains, but
yard-bound trains can wait for a gap
in opposing traffic without disrupting
through service

Cons:
— More expensive and requires more /
space than configuration without

queuing track
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Flyovers Connecting Mainline with Railyard

Pros:

— Eliminates conflicts between yard-
bound trains and through trains

Cons: /

- Most expensive configuration and
requires the most space
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Estimation of Supported Tunnel Headways
Communication Based Overlay Signaling System (CBOSS) and Tunnel Vent Sections
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Introduction

This assessment is based on the understanding of the CBOSS characteristics that
were developed as part of the HSR/Caltrain Blended Operations Planning.

Supported headways were analyzed for the Downtown Rail Extension (DTX)
alignment only, assuming that the tunnel vent sections and signal blocks on the
Pennsylvania Avenue (PEN) and Mission Bay (MBY) alignments will be designed to
meet minimum performance criteria needed to support reliable operation.

For the DTX alignment, tunnel signal blocks and vent sections have already been
defined and therefore act as a constraint on operation. The supported train headways
were estimated to validate the headway separation parameter used in conceptual
planning (3.0 minutes). Signal blocks coincide with the tunnel vent sections:

- Signal Block 1 / Vent Section 1: CP TTC to CP Townsend North
- Signal Block 2 / Vent Section 2: CP Townsend North to CP Townsend South
- Signal Block 3 / Vent Section 3: CP Townsend South to Intermediate Signal (new)

A new intermediate signal was assumed between the Tunnel Portal and 22" Street
station at MP 1.2 (0.4 miles before 22" Street Station) for this analysis.
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Signal Headway Calculation Diagram

This diagram depicts the very moment that train A clears the signal block, causing the signal in
front of that block to change from red to a less restrictive indication.

Safe Braking Distance
(now enforced)

Train Length Safe Braking Distance Signal Block
(enforced until this moment) /

A i N
N 1 1 \ 1
1 1 N 1 1 \ 1
AT 1 AN
N\ | '\
D ' LA g

: : ‘Z : :

e e e e re
v v v v v

Train Rear Safe Braking Signal Block Station Dwell Safe Braking Signal Block
Entry Distance Entry Entry (if applicable) Distance Entry Clear
( J | J\ J
Y Y Y
Train Rear Safe Braking Signal Block + Dwell + Minimum
. + . . + . . =
Time Distance Time Signal Release Time Headway
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Steps

- Signal blocks were defined in Viriato using Control Point locations as the
assumed signal locations

- Using Viriato train performance calculations, which output train speeds and
locations by second, the following were defined:

The safe braking distance (SBD) at each signal

The second at which the train crosses the SBD threshold
The second at which the train enters the signal block
The second at which the train clears the signal block

The second at which the train is one train length away from the SBD (this is
called the “Train Rear Time”)
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Signal Headway Workbook

The Signal Headway Workbook contains the estimated headway at each signal for all
Caltrain and HSR stopping patterns.

Signal Block
Start and End

A /\ c D E F G H | J K L W N ) P a R s T
~ ~ ~ ~ ~ A < ~ ~ ~ ~ ~ ~ ~ <
Block Signal Block Technical Technical

Train Lenth Train Rear Train Rear SBDEntry SBDTime Block Entry ExitTime Block Time Release Time DwellTime Headway Headway

Signal Block Start Mile _ Signal Block End Mile _ Station in Signal Block MP Distance (ft) SBD (mi) (mi) Entry (sec) Time (sec) Time (sec) (sec) Time (sec) (sec) (sec) (sec) (sec) (sec) {min)

TTC 0

SLSigCPTTC 0.38 SL Sig CP Townsend Narth 1.04 34848 (i) 0.125 40 21 f 61 0 61 135 74.00 14.00 109.00 18

SL Sig CP Townsend Morth 1.04 SL Sig CP Townsend South 1.46 4thTOWNSEND 1.24 2217.6 017 0.125 105 13 "o1e 7 135 2015 66.50 14.00 60 170.50 28

SL Sig CP Townsend South 1.46 Int Sig Tunnel Portal (DTX tie-in) ~ 2.20 3907.2 017 0.125 148 2025 " 188.25 3325 2015 2825 81.00 14.00 148.50 25
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Signal Headway Calculation Detailed

A J B 4 o D J E F G J H J | J ] K ] L J M J N J (o] J P J Q ] R J 8 ] T
Block Signal Block Technical Technical
Train Lenth Train Rear TrainRear SBDEntry SBDTime Block Entry ExitTime Block Time Release Time DwellTime Headway Headway
1  Signal Block Start MNile Signal Block End Mile  Station in Signal Block MP Distance (ft) SBD (mi) {mi) Entry (sec) Time (sec) Time (sec) (sec) Time (sec) (sec) (sec) (sec) {sec) ({sec) {min)
2 |TTC
S SL Sig GETTC ot .04 5484.8 a &.125 < 21 a1 G a1 135 74.00 14.60 108.60 18
@ | SL Sig CP Townsend North 1.46 4hTOWNSEND 1.24 2217.6 0.17 0.125 105 13 118 SEf] 135 201.5 66.50 14.00 60 170.50 28
5_ |81 Sig GP Townsend South 146 Int Sig Tunnal Portal (OTX tie-in) 2.2 39072 Qa7 0128 148 2028 18828 3325 2018 2828 8100 1400 14850 25
310.25 sec 314.25 sec 365.0 sec 435.0 sec
(105.81 mph) (108.31 mph) (56.91 mph) (51.87 mph)
SL Sig CP SL Sig CP Townsend
Townsend North South 1
Mile 0.74 Mile 0.87 Mile 1.04 Mile 1.46 2 - 8 m I n
1 e 0. 77”7’_ 1 1
I 1 =~ -~ ~ I 1
' 13 sec ! 17 sec- : 66.5 sec + 60 sec . +14 sec =170.5 sec
I 1 I 1
. Train Rear | Safe Braking . ! Block Time Dwell Time i Signal Release Total Headway
| Time | Distance Time N | | Time
1 1 1 1
i i i i
San Francisco ; ; . ; San Jose
I 1 I 1
I 1 I 1
! ! :l'. 4" TOWNSEND :l'.
\4 \4 v v
Train Rear Safe Braking Signal Block Station Dwell Signal Block
Entry Distance Entry Entry Clear
Max Speed 35 mph 40 mph 35 mph

87
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Headway Combinations
Northbound and Southbound
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Northbound Headway: Caltrain-Caltrain

mmmm Headway Limits == Caltrain === HSR Headway Planning Parameter

TRAMSBAY TRANSIT CENTER (DTX) 26

CF Transbay Transit Center (DTX) 3.0

CF Townsend North (DTX) 386
4TH & TOWNSEND (DTX)} 38
CP Townsend South (DTX) 4.1

DTX tie-in - 4.4

Int Sig Portal 1.2

22nd STREET 16

CP Army 1.8
MBY tie-in 1.8

PEM tie-in 2.3
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TRANSBAY TRANSIT CENTER (DTX)

CF Transbay Transit Center (DTX)

CF Townsend North (DTX)
4TH & TOWNSEND (DTX)
CP Townsend South (DTX)

DTX tie-in
Int Sig Portal

22nd STREET

CP Army
MBY tie-in

PEM tie-in

0 | sma+

3.0

386
38

4.1

44

Northbound Headway: Caltrain-HSR(1-stop)

mmmm Headway Limits == Caltrain === HSR Headway Planning Parameter

0.4

0.7

0.2
0.2

0.3

0.4

25
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TRANSBAY TRANSIT CENTER (DTX)

CF Transbay Transit Center (DTX)

CF Townsend North (DTX)
4TH & TOWNSEND (DTX)
CP Townsend South (DTX)

DTX tie-in
Int Sig Portal

22nd STREET

CP Army
MBY tie-in

PEM tie-in

o1 | sma+

26

3.0

386
38

4.1

44

Northbound Headway: Caltrain-HSR

mmmm Headway Limits == Caltrain === HSR Headway Planning Parameter

0.4

0.7

0.2

0.2

0.3

0.4

0.4

0.2

0.4

25
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TRANSBAY TRANSIT CENTER (DTX)

CF Transbay Transit Center (DTX)

CF Townsend North (DTX)
4TH & TOWNSEND (DTX)
CP Townsend South (DTX)

DTX tie-in
Int Sig Portal

22nd STREET

CP Army
MBY tie-in

PEM tie-in

o2 | sma+

26

3.0

386
38

4.1

44

mmmm Headway Limits

0.4

0.7

0.2
0.2

0.3

0.4

25

= Caltrain

mmm HSR

Northbound Headway: HSR(1-stop)-Caltrain

Headway Planning Parameter
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‘ Northbound Headway: HSR(1-stop)-HSR(1-stop)

mmmm Headway Limits == Caltrain === HSR Headway Planning Parameter

TRANSBAY TRANSIT CENTER (DTX)

CF Transbay Transit Center (DTX)

CF Townsend North (DTX)
4TH & TOWNSEND (DTX)
CP Townsend South (DTX)

DTX tie-in
Int Sig Portal

22nd STREET

CP Army
MBY tie-in

PEM tie-in

93 | SMa-+

3.0

386
38

4.1

44

‘ ; : : , : , . ; : —
04 : :
E " : £l e i ]

0.7

4.3 mins

0.2

0.2

0.3

0.4

0.4

0.2

0.4

25
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Northbound Headway: HSR(1-stop)-HSR

mmmm Headway Limits == Caltrain === HSR Headway Planning Parameter

TRAMSBAY TRANSIT CENTER (DTX) 26 : + - - + +

0.4 :
CP Transbay Transit Center (DTX) 3.0 i t =2 1
07
CP Townsend North (0T) 36 Il =
ATH & TOWNSEND (DTX) 3.8 '
0.2
CP Townsend South (DTX) 41 ¥
03
DTX tiedin 4.4 t
0.4
Int Sig Portal 1.2 +
04
22nd STREET 16 o5 4
CP Army 1.8 I.’Jl 1 +
MBY tie-in 1.8 i ¥
04
PEN fiein 2.3
25
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TRANSBAY TRANSIT CENTER (DTX)

CF Transbay Transit Center (DTX)

CF Townsend North (DTX)
4TH & TOWNSEND (DTX)
CP Townsend South (DTX)

DTX tie-in
Int Sig Portal

22nd STREET

CP Army
MBY tie-in

PEM tie-in

95 | SMa-+

26

3.0

386
38

4.1

44

mmmm Headway Limits

0.4

0.7

02
0.2 I

0.3

0.4

0.4

0.2

0.4

25

= Caltrain

Northbound Headway: HSR-HSR

mmm HSR

Headway Planning Parameter

2055 | Conceptual Planning Analysis for San Francisco RAB Feasibility Study | June 19, 2017 | jsh, ule

page C-158



Northbound Headway: HSR-Caltrain

mmmm Headway Limits == Caltrain === HSR Headway Planning Parameter

TRAMSBAY TRANSIT CENTER (DTX) 26 ;

0.4
CF Transbay Transit Center (DTX) 3.0 ;
07
CP Townsend North (DTX) 386 o }
4TH & TOWNSEND (DTx) 38 (|| T —
0.2
CP Townsend South (DTX) 4.1 t
03
DTX tedn 4.4 :
0.4
Int Sig Portal 1.2 t
04
22nd STREET 16 ||
ceamy 18 || 15—
MBY tie-in 1.8 2 t
04
PEN fiein 2.3 : -
25
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TRAMSBAY TRANSIT CENTER (DTX)

CP Transbay Transit Center (DTX)

CFP Townsend North (DTX)
ATH & TOWMNSEND (DTX)

CP Townsend South (DTX)

DTX tie-in
Int Sig Portal

22Znd STREET

CF Army
MBY tie-in

PEM tie-in

97 | SMaA-+

26

an

38
38

4.1

44

mmmm Headway Limits

0.4

LU

0.2
0.2

0.3

0.4

0.4

0.2
0.1

04

25

= Caltrain

mmm HSR

Northbound Headway: HSR-HSR(1-stop)

Headway Planning Parameter
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Southbound Headway: Caltrain-Caltrain

mmmm Headway Limits == Caltrain === HSR Headway Planning Parameter

TRANSBAY TRANSIT CENTER (DTX) 26

0.4
CP Transbay Transit Center (DTX) 3.0 ¢
0.7
CP Townsend North (0TX) 36 ff t
ATH & TOWNSEND (DTX) 3.8 3 :
0.2
CP Townsend South (DTX) 4.1 4
03
DTX tiein 4.4 :
0.4
Int Sig Portal 1.2 t
0.4
22nd STREET 16 ||
CP Army 1.8 0’ 1
MEY tie-in 18 -
04
PEN fiein 2.3
25
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TRAMNSBAY TRAMNSIT CENTER (DTX)

CP Transbay Transil Center (DTX)

CP Townsend North (DTX)
4TH & TOWNSEND (DTX)
CP Townsend South (DTX)

DTX tie-in
Int Sig Portal

22nd STREET

CP Army
MEY tie-in

PEMN fie-in

% | sma+

mmmm Headway Limits

36
38
4.1

44

1.2

— ek w

2.3

= Caltrain

Southbound Headway: Caltrain-HSR(1-stop)

mmm HSR

Headway Planning Parameter

e
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Southbound Headway: Caltrain-HSR

mmmm Headway Limits == Caltrain === HSR Headway Planning Parameter

TRANSBAY TRANSIT CENTER (DTX) 26 .
0.4 :
CP Transbay Transil Canter (DTX) 3.0 :
07
CP Townsend North (DTX) 28 o :
4TH & TOWNSEND (DTX) 3.8 : i
0.2 H
CP Townsend South (DTX) 4.1 }
0.3 5
DTX tiein 4.4 }
04
Int Sig Portal 1.2 :
0.4 5
22nd STREET 16 || i
CP Army 1.8 0’ 1 :
MBY tiein 1.9 . }
04 :
PEN fiein 2.3 :
25
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Southbound Headway: HSR(1-stop)-Caltrain

mmmm Headway Limits == Caltrain === HSR Headway Planning Parameter
TRANSBAY TRANSIT CENTER (DTX) 28 i
0.4 \
CP Transbay Transil Center (DTX)} 3.0 + T

07

CP Townsend North (07 35 |If =8

4TH & TOWNSEND (DTX) 3.8 T :

0.2 .

CP Townsend South (DTX) 4.1 t

03 _

DTX tiedn 4.4 ¢

04 :

Int Sig Portal 1.2 F

04 :

22nd STREET 16 || s

CP Army 1.8 01 [

MEY tiedn 18 : 3

0.4 :

PEM fiedin 2.3 3
25
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TRAMNSBAY TRAMNSIT CENTER (DTX)

CP Transbay Transil Center (DTX)

CP Townsend North (DTX)
4TH & TOWNSEND (DTX)
CP Townsend South (DTX)

DTX tie-in
Int Sig Portal

22nd STREET

CP Army
MEY tie-in

PEMN fie-in
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2.6

3.0

36
38
4.1

44

1.2

— ek w

2.3

03

04

0.4

0.2
0.1

04

2.5

Southbound Headway: HSR(1-stop)-HSR(1-stop)

mmmm Headway Limits

s Caltrain mmm HSR Headway Planning Parameter

2055 | Conceptual Planning Analysis for San Francisco RAB Feasibility Study | June 19, 2017 | jsh, ule

page C-165



Southbound Headway: HSR(1-stop)-HSR

mmmm Headway Limits == Caltrain === HSR Headway Planning Parameter

TRANSBAY TRANSIT CENTER (DTX) 26

0.4 \ 5
CP Transbay Transil Center (DTX} 3.0 e i t
07 '
s ; | . :
CP Townsend North (DTX) 36 o Iﬂg’a Y’m t
ATH & TOWNSEND (DTX) 3.8 } - : =
0.2 (lag )
CP Townsend South (DTX) 4.1 —n +
03 I ;
DTX tiedin 4.4 t e 33 :
04 l
Int Sig Portal 1.2 : = - y
22nd STREET 1.8 . .
—+
CP Army 1.8 ?]21 + ‘: :— H
MBY tie-in 1.9 : + ¥
04 '
PEN fiein 2.3 :
25
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TRAMNSBAY TRAMNSIT CENTER (DTX)

CP Transbay Transil Center (DTX)

CP Townsend North (DTX)
4TH & TOWNSEND (DTX)
CP Townsend South (DTX)

DTX tie-in
Int Sig Portal

22nd STREET

CP Army
MEY tie-in

PEMN fie-in

104 | SMa-

3.0

36
38
4.1

44

1.2

— ek w

2.3

mmmm Headway Limits

04

0T

D2
0.2

03

04

0.4

0.2
0.1

04

2.5

= Caltrain

Southbound Headway: HSR-HSR

mmm HSR

Headway Planning Parameter
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TRAMNSBAY TRAMNSIT CENTER (DTX)

CP Transbay Transil Center (DTX)

CP Townsend North (DTX)
4TH & TOWNSEND (DTX)
CP Townsend South (DTX)

DTX tie-in
Int Sig Portal

22nd STREET

CP Army
MEY tie-in

PEMN fie-in
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3.0

36
38
4.1

44

1.2

— ek w

2.3

04

0T

D2
0.2

03

04

0.4

0.2
0.1

04

2.5

Southbound Headway: HSR-Caltrain

mmmm Headway Limits

s Caltrain mmm HSR Headway Planning Parameter
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TRAMNSBAY TRAMNSIT CENTER (DTX)

CP Transbay Transil Center (DTX)

CP Townsend North (DTX)
4TH & TOWNSEND (DTX)
CP Townsend South (DTX)

DTX tie-in
Int Sig Portal

22nd STREET

CP Army
MEY tie-in

PEMN fie-in
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3.0

36
38
4.1

44

1.2

— ek w

2.3

04

0T

D2
0.2

03

04

0.4

0.2
0.1

04

2.5

mmmm Headway Limits

= Caltrain

Southbound Headway: HSR-HSR(1-stop)

mmm HSR

Headway Planning Parameter
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Appendix: Stringlines, Tabular Timetables, and
Platform Occupations

107 | SMNa--
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SAN FRANCISCO / 48pANRSING "l

CP Commoen

TRANSBAY TRANSIT CENTER (DTX)
CP Transbay Transit Center (DTX)

Separation Times (CP TTC):
3.0-minute separation times at
junctions for opposing train
movements (e.g. crossing
conflicts, platform reoccupations)

Headways:

3.0-minute separation between
trains traveling in same direction
on same track

EETIIER B

DTX tie-in

22nd@%§

PEN tie-in

CP Tunnel
BAYSHORE
CP Geneva

CP Brisbane

CP Sierra
SSF Yard West (North Entry)

SOUTH SAN FRANCISCO

CP Scott

SAN BRUNO

CP Center

MILLBRAE

W

NAPT-DTX-A

7 8
!
~F— 4 P X T e % %
RV S VA W A Y N
- ﬂ\//_ // yd j\ / /\\ // 3 /7 N /S N/
KT 7T X~ 7%
N ANV AY 7 - 7 i -
X\/ XA "“
7 7 < 7 i y N yAY >

/7%

\/

ANV
\ /

X

sma-

N/

R,
NIV

S
iy

AV
A

07:10

07:20

07:30 o7:

40

07:50 8
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Millbrae arrival and
departure times
specified in original
LTK and NAPT service
patterns were held
constant.

Note: Concepts with
the Generic service
pattern begin/end at
South San Francisco.
The South San
Francisco arrival and
departure times were
not held constant, as
they do not affect the
Generic service
pattern.

109

Train type

Train number

NAPT-DTX-A

IC REG REG
1100 427 417

TRANSBAY TRANSIT CENTER (DTX) 639 646  6:50

4TH & TOWNSEND (DTX)
22nd STREET

BAYSHORE

SOUTH SAN FRANCISCO
SAN BRUNO

MILLBRAE

Train type

Train number

6:50 6:57
6:54 7:01

7:02 7:05 719

REG IC REG
418 1001 420

MILLBRAE 7:07 | 7:10
SAN BRUNO | | 7:14
SOUTH SAN FRANCISCO [ | |
BAYSHORE | | |
22nd STREET | | 7:29
4TH & TOWNSEND (DTX) 7:20 | 7:33

TRANSBAY TRANSIT CENTER (DTX) 723 732 737

REG
422

7:25

7:30

7:40
7:45

REG
419

7:00
7:04
7:08
7:13

7:19
7:23

1102

REG
423

7:22

7:27

7:31

7:45

7:50

REG

426

7:39
7:44

7:55

8:01
8:05

REG
416

7:53

7:58

8:08
8:11
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NAPT-DTX-A

Turn Times:
= 20-minute turns for HSR
and Caltrain

T-21 572

I—

Each train band represents a
10-minute dwell. 20-minute
turns can be visually verified
by seeing that the bands
forming a train turn pair do
not overlap. T-23

Note: This occupation chart

T-22 59

1003

1102

07:10 07:20

1000

1101

123 138 166 181

426

07:30

1001

268 283 - 311 326

1100

425

322 337

363 378

418 |

07:40

399 414

420

07:50

1002

46.4 : 564 57.9

1103

47.2 487 58.7

419

shows platform tracks 424 421 417
eXCIUSIVer belng used by T-24 6.1 8.2 18.2 19.?’ 223 238 33.8 #0. ISOS 52.0 546 56.1
either HSR or Caltrain; : : : '
however, operations are not
limited to this pattern and 416 i i 427
either service could use any 105 1HS . 35_452477 j :
platform track. : g g :

—

423 422
T_26 I 12.9 229 24.4I I . I 44.1 456 556
7 07:10 07:20 07:30 07:40 07:50
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SAN FRANCISCO / 48pANRSING "l

CP Commoen

TRANSBAY TRANSIT CENTER (DTX)
CP Transbay Transit Center (DTX)

Separation Times (CP TTC):
3.0-minute separation times at
junctions for opposing train
movements (e.g. crossing
conflicts, platform reoccupations)

Headways:

3.0-minute separation between
trains traveling in same direction
on same track

EETIIER B

DTX tie-in

22nd@%§

PEN tie-in

CP Tunnel
BAYSHORE
CP Geneva

CP Brisbane

CP Sierra
SSF Yard West (North Entry)

SOUTH SAN FRANCISCO

CP Scott

SAN BRUNO

CP Center

MILLBRAE

W

NAPT-DTX-B

7 8
|
55— 4 P X P LA S
AV, S VAR - -G VA N
o j\ i e Z. / pd j\ /7 7z \\ Z. £ A //\/_ 7\\ /
KT T TSN 7Y
N AN AN i A AR NS W -, 7
WA A "“
7 7N < 7 S— N W

/7%

\/

ANV
\ /

X

AV

sma-

N/
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NIV

S
iy

N

07:10

07:20

07:30 o7:

40

07:50 8
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Millbrae arrival and
departure times
specified in original
LTK and NAPT service
patterns were held
constant.

Note: Concepts with
the Generic service
pattern begin/end at
South San Francisco.
The South San
Francisco arrival and
departure times were
not held constant, as
they do not affect the
Generic service
pattern.

112

NAPT-DTX-B

Train type IC
Train number 1100

4TH & TOWNSEND (DTX)
22nd STREET
BAYSHORE

SOUTH SAN FRANCISCO
SAN BRUNO

MILLBRAE

TRANSBAY TRANSIT CENTER (DTX) 641
|
|
|
|
|

7:02

Train type REG

Train number 418

MILLBRAE
SAN BRUNO |
SOUTH SAN FRANCISCO |
BAYSHORE |
22nd STREET |
4TH & TOWNSEND (DTX)

TRANSBAY TRANSIT CENTER (DTX)

REG
417

6:50
6:57
7:01

7:19

REG
420

710
714

7:29
7:33
7:37

REG
422

7:25

7:30

7:40
7:43

REG
419

7:00
7:04
7:08
713

719
7:23

1102

REG
423

7:22

7:27

7:31

7:45

7:50

REG

426

7:39
7:44

7:55

8:01
8:05

REG
416

7:53

7:58

8:08
8:11
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NAPT-DTX-B

7 07:10

. 1003
Turn Times:

= 20-minute turns for HSR
and Caltrain

T-21 08 23

I—

Each train band represents a
10-minute dwell. 20-minute
turns can be visually verified
by seeing that the bands
forming a train turn pair do

1102
T-22 58

123 138

426

07:20 07:30

1000 1001

268 283 - 311 326

1101 1100

166 181 H 281

425

07:40

419 434 46.2 477

420

07:50

1002

1103

56.5 58.0

419

not overlap. T-23 322 337 363 318
Note: This occupation chart ;
shows platform tracks 424 421 418 : : 417
eXCIUSIVely bemg used by T-24 62 8.2 182 197 22.3 238 338 140.6 1506 521 54.7 56.2
either HSR or Caltrain; ' : :
however, operations are not
limited to this pattern and 416 i i 427
either service could use any 1.5 . 1HS . . 35_452477 .
platform track. : : : : :

— :

: 423 422
T_26 * ! 12.9 229 24.4I ! . 421 438 53.6
7 GT;‘IU 07;20 07230 0?;40 07;50
113 | SINa-- 2055 | Conceptual Planning Analysis for San Francisco RAB Feasibility Study | June 19, 2017 | jsh, ule

page C-176

T-21

T-22

T-23

T-24

T-25

T-26

sma-



SAN FRANCISCO / 48pANRSING "l

CP Commoen

TRANSBAY TRANSIT CENTER (DTX)
CP Transbay Transit Center (DTX)

Separation Times (CP TTC):
3.0-minute separation times at
junctions for opposing train
movements (e.g. crossing
conflicts, platform reoccupations)

Headways:

3.0-minute separation between
trains traveling in same direction
on same track

EETIIER B

DTX tie-in

22nd@%§

PEN tie-in

CP Tunnel
BAYSHORE
CP Geneva

CP Brisbane

CP Sierra
SSF Yard West (North Entry)

SOUTH SAN FRANCISCO

CP Scott

SAN BRUNO

CP Center

MILLBRAE

W

NAPT-DTX-C

7 8

!

~F— 4 T X P A R A A

AVARRY S %A VAN -GGl DA, =

Gy ﬂ\ //_ . yd j\ 7\ / \\ /. NI AN S N_A

R ZARNAVAR S VA VERVNRWAD .
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Millbrae arrival and
departure times
specified in original
LTK and NAPT service
patterns were held
constant.

Note: Concepts with
the Generic service
pattern begin/end at
South San Francisco.
The South San
Francisco arrival and
departure times were
not held constant, as
they do not affect the
Generic service
pattern.

115

Train type

Train number

NAPT-DTX-C

IC REG REG
1100 427 417

TRANSBAY TRANSIT CENTER (DTX) 639 646  6:50
4TH & TOWNSEND (DTX) 6:46 650 657

22nd STREET

BAYSHORE
SOUTH SAN FRANCISCO | I I

SAN BRUNO

MILLBRAE

Train type

Train number

| 6:54 7:01

7:02 7:05 7:19

REG IC REG
418 1001 420

MILLBRAE 7:07 | 7:10
SAN BRUNO | | 7:14
SOUTH SAN FRANCISCO | | |
BAYSHORE [ | |
22nd STREET | | 7:29
4TH & TOWNSEND (DTX) 7:20 | 7:33

TRANSBAY TRANSIT CENTER (DTX) 723 732  7:37

REG
422

7:25

7:30

7:40
7:45

REG
419

7:00
7:04
7:08
713

719
7:23

REG
423

7:22

7:27

7:31

7:44

7:50

REG

426

7:39
7:44

7:55

8:01
8:05

REG
416

7:53

7:58

8:08
8:11
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NAPT-DTX-C

7 07:10 07:20 07:30 07:40 07:50 8

Turn Times: 1003 | {1000 | 1001 { 1002
> 20-minute turns for HSR T-21 07 22 i 122 16.8 i 268 283 i 311 326 426 46.4 564 57.9
and Caltrain i i i

—/ : :
Each train band represents a 1102 i 1101 1100 1103
10-minute dwell. 20-minute T-22 2.7 : 127 142 70 185 285208 328 41 47.8 49.3! 59.3
turns can be visually verified : : i ' i
by seeing that the bands ; ;
forming a train turn pair do 426 425 420 419
not overlap. T-23 | 322 337 363 318
Note: This occupation chart : : ;
shows platform tracks 424 5 421 418 i 417
exclusively being used by T-24 61 82 . 182 197 22.3 23.8 338 0.5 50.5 520 546 56.1
either HSR or Caltrain; ' : : :
however, operations are not ;
limited to this pattern and 416 i | 427
either service could use any 1.5 . 1_6 . . _MT .
platform track. : : g :

— ;

. 423 . 422
T_26 * ! 129 . 229 24 4‘ ! : ! 553
7 07:10 07:20 07:30 07:40 07:50 8
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TRANSBAY TRANSIT CENTER (PEN)
CP Transbay Transit Center (PEN)

Separation Times (CP TTC):
3.0-minute separation times at
junctions for opposing train
movements (e.g. crossing
conflicts, platform reoccupations)

Headways:

3.0-minute separation between
trains traveling in same direction
on same track

SR 2SR (BEN

CP Townsend South EPEN}

22ND STREET (PEN)
PEN tie-in

CP Tunnel
BAYSHORE
CP Geneva

CP Brisbane

CP Sierra
SSF Yard West (North Entry)

SOUTH SAN FRANCISCO

CP Scott

SAN BRUNO

CP Center

MILCPRAH

NAPT-PEN-A

7 07:10 07:20 07:30 07:40 07:50 8
¥ Z V“\\ X T % T~ % 7 %
N e NN PR, . e X
X7 A NNYAANAS XN Y
WA AN Y
i X Fa N v \ Y. X /e NG )
I N f \ \ = l\'% Ji i X \

sl
[

NAWAN
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]
N

A\

07:10

7

07:20
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Millbrae arrival and
departure times
specified in original
LTK and NAPT service
patterns were held
constant.

Note: Concepts with
the Generic service
pattern begin/end at
South San Francisco.
The South San
Francisco arrival and
departure times were
not held constant, as
they do not affect the
Generic service
pattern.

118

NAPT-PEN-A

Train type IC REG REG
Train number 1100 427 417
TRANSBAY TRANSIT CENTER (PEN) 639 6146 649
4TH & TOWNSEND (PEN) | 6:50  6:55
22ND STREET (PEN) | 6:54  7:00
BAYSHORE [ | |
SOUTH SAN FRANCISCO | | |
SAN BRUNO | | |
MILLBRAE 7:02 705 719
Train type REG IC REG
Train number 418 1001 420
MILLBRAE 7:07 | 7:10
SAN BRUNO | | 7:14
SOUTH SAN FRANCISCO | | |
BAYSHORE [ | |
22ND STREET (PEN) | [ 7:29
4TH & TOWNSEND (PEN) 7:20 | 7:33
TRANSBAY TRANSIT CENTER (PEN) 723 732 737

REG
422

7:25

7:30

7:40
7:45

REG
419

7:00
7:04
7:08
713

719
7:23

1102

REG
423

7:22

7:26

7:31

7:45

7:50

REG

426

7:39
7:44

7:55

8:02
8:05

REG
416

7:53

7:58

8:08
8:11
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Turn Times:
> 20-minute turns for HSR T-21
and Caltrain

| I—

Each train band represents a
10-minute dwell. 20-minute ~ T-22
turns can be visually verified

by seeing that the bands

forming a train turn pair do

not overlap. T-23

Note: This occupation chart

shows platform tracks 124 421 417 4
eXCIUSIVer belng used by T_24 5.5 8.0 18.0 19.5. 222 237 33.7 39..'8 4958 513 540 555
either HSR or Caltrain; : : : : :
however, operations are not
limited to this pattern and 416 (427
either service could use any 1.5 . | — .. . 36_46047,5 .
platform track. g g g

—

423 422
T_26 . I 12,8 226 241 . I ; I 441 4586 55.6
7 07:10 07:20 07:30 07:40 07:50
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NAPT-PEN-A

321 336 36.3 37.8

418 |

07:10 07:20 07:30 07:40 07:50 8
1003 : 1000 1001 1002
1.1 26 126 16.6 266 281 : 309 324 424 46.8 : 56.8 58.3
1102 1101 1100 1103
24 124 139 16.7 18.2 282 23.9 39:,9 41.4 472 487 E 58.7
426 425 420 419
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NAPT-PEN-B

7 07:10 07:20 07:30 07:40 07:50 8
i | i A A T AT S
R \ 3
EHEFBINGED 2 ﬂ><ﬁ—‘v - /\ X /rJ 7\ i \ 7\/
22ND STREET (PEN)
iy N N / N T NS \ / X / N/

Separation Times (CP TTC):
3.0-minute separation times at
junctions for opposing train CP Tunnel

NN AN Ay
movements (e.g. crossing e / N7\ —~/ _ﬁ/ 1
conflicts, platform reoccupations) / N /\ \; \; ‘,y
(=}
/ N \

B
p<]
]
v
™~
7
=~
L~
N

| 1

Headways: CP Brisbane -
3.0-minute separation between x \ / \ .‘57 \ \
trains traveling in same direction CP Sierra =

\ / J \$ \

> >
on same track SSF Yard West (North Entry) / 92,/ \i‘ % /

SOUTH SAN FRANCISCO \/ \\
CP Scott

N AN ANV \ VN

oA SN AAYS V.Y,
N \

AN N/ /

7 07:10 07:20 07:30 07:40 07:50 8

sl
[
<

sma-

MILCPRAH
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Millbrae arrival and
departure times
specified in original
LTK and NAPT service
patterns were held
constant.

Note: Concepts with
the Generic service
pattern begin/end at
South San Francisco.
The South San
Francisco arrival and
departure times were
not held constant, as
they do not affect the
Generic service
pattern.

121

NAPT-PEN-B

Train type IC REG REG
Train number 1100 427 417
TRANSBAY TRANSIT CENTER (PEN) 641 6146 649
4TH & TOWNSEND (PEN) | 6:50  6:55
22ND STREET (PEN) | 6:54  7:00
BAYSHORE [ | |
SOUTH SAN FRANCISCO | | |
SAN BRUNO | | |
MILLBRAE 7:02 705 719
Train type REG IC REG
Train number 418 1001 420
MILLBRAE 7:07 | 7:10
SAN BRUNO | | 7:14
SOUTH SAN FRANCISCO | | |
BAYSHORE [ | |
22ND STREET (PEN) | [ 7:29
4TH & TOWNSEND (PEN) 7:20 | 7:33
TRANSBAY TRANSIT CENTER (PEN) 723 732 737

REG
422

7:25

7:30

7:40
7:43

REG
419

7:00
7:04
7:08
713

719
7:23

1102

REG
423

7:22

7:26

7:31

7:45

7:50

REG

426

7:39
7:44

7:55

8:02
8:05

REG
416

7:53

7:58

8:08
8:11
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7 07:10 07:20 07:30 07:40 07:50 8
Turn Times: 1003 i 1000 : 1001 1002
> 20-minute turns for HSR T-21 11 26 126 16.6 266 281 1309 324 424 46.8 ; 56.8 583
and Caltrain i
—
Each train band represents a 1102 1101 1100 1103
10-minute dwell. 20-minute T-22 2.4 124 139 6.7 18.2 282 ! 311 a1t 428 454 46.9 ! 56.9
turns can be visually verified ' '
by seeing that the bands :
forming a train turn pair do 426 425 420 419
not overlap. T-23 321 336 363 478
Note: This occupation chart ;
shows platform tracks 124 421 418 417 .
eXCIUSIVer belng used by T_24 55 8.0 18.0 19.55 222 237 337 39;5 49.:8 51.3 54.0 555
either HSR or Caltrain; : : : :
however, operations are not
limited to this pattern and 416 (427
either service could use any 1.5 | m— .. . 36_’1670475 i .
platform track. : : :
I— ;
423 422
T_26 I 12,6 226 241 * I * 42.3 43.8 53.8
7 07:10 07:20 07:30 07:40 07:50 8
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NAPT-MBY-A

7 07:10 07:20 07:30 07:40 07:50 8
TRANSBAY TRANSIT CENTER (MBY) 52 82 7z <
CP Transbay Transit Center (MBY) HI _g? & ,V y\\ /\\). X / 700 / \/ Y" / boe
/ S
S RN AL NNV YN/N AN/
22ND STREﬁEME}m vi \\ P < X va I~ ya iy 7 ra
e e Y / LIV R \ N/ / N\ / L) AN /
Separation Times (CP TTC):
3.0-minute separation times at
junctions for opposing train ol - % \ B A § 7 5 B S0 W7
movements (e.g. crossing CRiGenava
conflicts, platform reoccupations) / M \ / /

trains traveling in same direction CP Sierra / = / =
on same track SSF Yard West (North Entry) — \7 \

SOUTH SAN FRANCISCO \“
CP Scott \ / \
SAN BRUNO X \ J\ / \ / \ \

~l AV

VILLBRAE \ \ / X \ \ / \ \FZF// \/ /\ 5

7 07:10 07:20 07:30 07:40 07:50 8

//
1700

HeadwayS' CP Brisbane
3.0-minute separation between / x \

| —1 I
——
| —i
| —
><_\
L —1
""-._-‘-.-
T
)

—
476

N

sma-+
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Millbrae arrival and
departure times
specified in original
LTK and NAPT service
patterns were held
constant.

Note: Concepts with
the Generic service
pattern begin/end at
South San Francisco.
The South San
Francisco arrival and
departure times were
not held constant, as
they do not affect the
Generic service
pattern.

124

NAPT-MBY-A

Train type IC REG REG
Train number 1100 427 417
TRANSBAY TRANSIT CENTER (MBY) 640 646 650
3RD STREET (MBY) | 6:51  6:57
22ND STREET (MBY) | 6:54  7:00
BAYSHORE [ | |
SOUTH SAN FRANCISCO | | |
SAN BRUNO | | |
MILLBRAE 7:02 705 719
Train type REG IC REG
Train number 418 1001 420
MILLBRAE 7:07 | 7:10
SAN BRUNO | | 7:14
SOUTH SAN FRANCISCO | | |
BAYSHORE [ | |
22ND STREET (MBY) | [ 7:29
3RD STREET (MBY) 7:19 | 7:32
TRANSBAY TRANSIT CENTER (MBY) 723 732 737

REG
422

7:25

7:30

7:40
7:45

REG
419

7:00
7:05
7:08
713

7:20
7:23

1102

REG
423

7:23

7:27

7:31

7:45

7:50

REG

426

7:39
7:44

7:55

8:01
8:06

REG
416

7:53

7:58

8:08
8:11
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Turn Times:
= 20-minute turns for HSR
and Caltrain

T-21

I—

Each train band represents a
10-minute dwell. 20-minute
turns can be visually verified
by seeing that the bands
forming a train turn pair do
not overlap.

T-22

T-23

Note: This occupation chart
shows platform tracks
exclusively being used by
either HSR or Caltrain;
however, operations are not
limited to this pattern and
either service could use any 1.5
platform track.

T-24

 I—

T-26

NAPT-MBY-A

-~
[+ -]

07:10 07:20 07:30 07:40 07:50

1003 1000 1001 1002

269 284 312 327 56.3 57.8

1102 1101 1100 1103

28 126 141 16.9 18.4 284 3P 401 41.6 47.4 48.9

426 425 420 419

06 21 47 6.2 16.2 21.4 314 329 3565 37.0 47.0 50.6

424 421 418 417

6.1 8.0 222 237 33.7 546 56.1

!

18.0 19.8 40.4 504 51

i 416 i i L 427 :
100 115 . 216 . 36.6 : 466 481
§ 423 422
. i . . . . ool
H 13.3 233 24.8 44.3 458 H 55.8
7 07:10 07:20 07:30 07:40 07:50 8
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T-21

T-22

T-23

T-24

T-25



TRANSBAY TRANSIT CENTER (MBY)
CP Transbay Transit Center (MBY)

Separation Times (CP TTC):
3.0-minute separation times at
junctions for opposing train
movements (e.g. crossing
conflicts, platform reoccupations)

Headways:

3.0-minute separation between
trains traveling in same direction
on same track

126

EH5R Bkt (MBY

22ND STREﬁE\U\ﬂg‘m

PEN tie-in

CP Tunnel
BAYSHORE
CP Geneva

CP Brisbane

CP Sierra
SSF Yard West (North Entry)

SOUTH SAN FRANCISCO

CP Scott

SAN BRUNO

CP Center

MILLBRAE

NAPT-MBY-B

07:40

WA
XX

Vi YAV V
A A\ AN A \ /Y N\

/\ ] /\ \
NI/ N NT I N7V A F
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Millbrae arrival and
departure times
specified in original
LTK and NAPT service
patterns were held
constant.

Note: Concepts with
the Generic service
pattern begin/end at
South San Francisco.
The South San
Francisco arrival and
departure times were
not held constant, as
they do not affect the
Generic service
pattern.

127

NAPT-MBY-B

Train type IC REG REG
Train number 1100 427 417
TRANSBAY TRANSIT CENTER (MBY) 642 646 650
3RD STREET (MBY) | 6:51  6:57
22ND STREET (MBY) | 6:54  7:00
BAYSHORE [ | |
SOUTH SAN FRANCISCO | | |
SAN BRUNO | | |
MILLBRAE 7:02 705 719
Train type REG IC REG
Train number 418 1001 420
MILLBRAE 7:07 | 7:10
SAN BRUNO | | 7:14
SOUTH SAN FRANCISCO | | |
BAYSHORE | | |
22ND STREET (MBY) | | 7:29
3RD STREET (MBY) 7:19 | 7:32
TRANSBAY TRANSIT CENTER (MBY) 723 732 737

REG
422

7:25

7:30

7:40
7:43

REG
419

7:00
7:05
7:08
713

7:20
7:23

1102

REG
423

7:23

7:27

7:31

7:45

7:50

REG

426

7:39
7:44

7:55

8:01
8:06

REG
416

7:53

7:58

8:08
8:11
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Turn Times:
= 20-minute turns for HSR
and Caltrain

T-21

I—

Each train band represents a
10-minute dwell. 20-minute
turns can be visually verified
by seeing that the bands
forming a train turn pair do
not overlap.

T-22

T-23

Note: This occupation chart
shows platform tracks
exclusively being used by
either HSR or Caltrain;
however, operations are not
limited to this pattern and
either service could use any 1.5
platform track.

T-24

 I—

T-26

NAPT-MBY-B

7 Q7:10 07:20 07:30 07:40 07:50 8
1003 | L 1000 1001 1002
1102 | i 1101 1100 | f 1103
i 426 425 i i 420 419
424 P 421 418 | 417 ?
6.1 8.0 18.0 19.55 222 237 33.7 ?0.4 IﬁUA 51.9 54.6 56.1
416 5 {427
. : _5 . 5 . 36_45548,1 | .
423 422
. I 3.3 23,3 24.5 I . 42.043.5_;533'_'_'_'_'_'_
7 07:10 07:20 07:30 07:40 07:50 8
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T-21

T-22

T-23

T-24

T-25

T-26

sma-



LTK-DTX-A

7 07:10 07:20 07:30 07:40 07:50 8
SAN FRANCISCO / 48pANR KNG "| f
CP Commoen !
TRANSBAY TRANSIT CENTER (DTX) ﬁ g
: ~ P 7 N ~. = =B P
CP Transbay Transit Center (DTX) == w
SHERS ;@@W ~ / TSN e e e
e e 7 N AN VAN 7. W 7. X 7 7 .
& X N/ /N X [ X/
22nd SRRERT \ / = = — r m— r— S——r f
BEN e V X X N [\ /T \ \ 7 \ J5 N of o\ /
Separation Times (CP TTC):
3.0-minute separation times at
junctions for opposing train
movgments (e.g. crossing _ SH Funnel 4 A o\ \ \ - \/ S FAN
conflicts, platform reoccupations) BAY2HORE 7 LV S— Y \ 7 O —— \/ 7 LV A
Headways: \

rains traveling n same dreaton o AN Y. \ ¢
onsame ek SRUIscirs] NS S N1 A S S A NV 8
south san Franciseo | LB/ \ Y A/ \] \ / /\%J \ ©
N AW \/\ /\f 3( \/ V /Y
) |/ VA N A, N AN, A ANEA
A \//\/ ANNVAVERVA'
e N/ NA/ X/ NAS AT

MILLBRAE — s A —_ =7 *\
7 o07:10 07:20 07:30 07:40 07:50 8
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Millbrae arrival and
departure times
specified in original
LTK and NAPT service
patterns were held
constant.

Note: Concepts with
the Generic service
pattern begin/end at
South San Francisco.
The South San
Francisco arrival and
departure times were
not held constant, as
they do not affect the
Generic service
pattern.

130

LTK-DTX-A

Train type
Train number

TRANSBAY TRANSIT CENTER (DTX)
4TH & TOWNSEND (DTX)

22nd STREET

BAYSHORE

SOUTH SAN FRANCISCO

SAN BRUNO

MILLBRAE

Train type
Train number

MILLBRAE

SAN BRUNO

SOUTH SAN FRANCISCO
BAYSHORE

22nd STREET

4TH & TOWNSEND (DTX)
TRANSBAY TRANSIT CENTER (DTX)

REG
427

6:42

6:46
6:50

7:01

REG
422

REG
417

6:51

6:58
7:02

714

REG
424

717

7:22

7:32
7:36

REG
419

7:00
7:06
7:10
7:15

7:21

7:25

REG
426

7:27
7:31

7:37

7:44
747

REG
423

7:20

7:26

7:30

7:38

7:44

REG
418

7:46

7:52

8:02
8:06

REG
425

7:30
7:39
7:43

7:52
7:56

REG
420

7:58
8:02

8:11
8:15
8:20
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Turn Times:
> 20-minute turns for HSR T2
and Caltrain

—
Each train band represents a
10-minute dwell. 20-minute ~ T-22
turns can be visually verified
by seeing that the bands
forming a train turn pair do
not overlap. T-23
Note: This occupation chart ]
shows platform tracks
exclusively being used by T-24

either HSR or Caltrain;

however, operations are not
limited to this pattern and

either service could use any 155
platform track.

 I—

T-26

LTK-DTX-A

7 Q7:10 07:20 07:30 07:40 07:50 8
16 P19 : 12 P15
1.4 29 - 129 17.2 - 272 287 - 315 330 - 43.0 471 - 571 586
: 18 : : : 21 :
. K . ; . ... .
8.0 95 19.5! H 38.1 H 48.1 49.6
17 s g g s 14 ;
- " ; . ; .  —— .
15 . 115 130 H H 38.0 39.5 495
418 : 425 : i 424 : 419
08 23 49 64 16.4 20.8 30.8 323 349 364 46.4 50.8
424 : 420 : 427 : ; 426
46 H 146 16.1 187 202 302 322 H 422 437 463 478 ' 578
416 : 423 : 422 : 417 i
6.8 510.5 ?0.5 22.0 246 26.1 36.1 412 51.2 527 55.3 56.8
7 07:10 07:20 07:30 07:40 07:50 8
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T-21

T-22

T-23

T-24

T-25

T-26

sma-



SAN FRANCISCO / 48pANRSING

CP Commoen

TRANSBAY TRANSIT CENTER (DTX)
CP Transbay Transit Center (DTX)

EETIIER B

DTX tie-in
22nd T
" e Ak
PEN tie-in
Separation Times (CP TTC):
3.0-minute separation times at
junctions for opposing train
movgments (e.g. crossing _ 9P Tume
conflicts, platform reoccupations) BAYSHORE
Headways:
3.0-minute separation between CP Brisbane
trains traveling in same direction
on same track CP Sierra

SSF Yard West (North Entry)
SOUTH SAN FRANCISCO

CP Scott

SAN BRUNO

CP Center

MILLBRAE

LTK-DTX-B

ml/\( I ST s kg g NS
&VX\\ \// ,/\\74\/\// !\/ ?(;\ s // X >
s
\ / ! \\’/ \/ //\\ A \\ // y [
I 77 A A A
\ / \/\ /\f ¥ \/ VY X
X VA AN, N ANSA
"\ \\//\/ \ AV VA"
N 7 N X7 N TN AT

7 07:10

07:20

07:30

07:40

07:50 8
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Millbrae arrival and
departure times
specified in original
LTK and NAPT service
patterns were held
constant.

Note: Concepts with
the Generic service
pattern begin/end at
South San Francisco.
The South San
Francisco arrival and
departure times were
not held constant, as
they do not affect the
Generic service
pattern.

133

LTK-DTX-B

Train type
Train number

TRANSBAY TRANSIT CENTER (DTX)
4TH & TOWNSEND (DTX)

22nd STREET

BAYSHORE

SOUTH SAN FRANCISCO

SAN BRUNO

MILLBRAE

Train type
Train number

MILLBRAE

SAN BRUNO

SOUTH SAN FRANCISCO
BAYSHORE

22nd STREET

4TH & TOWNSEND (DTX)
TRANSBAY TRANSIT CENTER (DTX)

REG
427

6:42

6:46
6:50

7:01

REG
422

REG
417

6:51

6:58
7:02

714

REG
424

717

7:22

7:32
7:36

REG
419

7:00
7:06
7:10
7:15

7:21

7:25

REG
426

7:27
7:31

7:37

7:44
747

REG
423

7:20

7:26

7:30

7:38

7:44

REG
418

7:46

7:52

8:02
8:06

REG
425

7:30
7:39
7:43

7:52
7:56

REG
420

7:58
8:02

8:11
8:15
8:20
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Turn Times:
2= 20-minute turns for HSR
and Caltrain

T-21

—
Each train band represents a

10-minute dwell. 20-minute ~ T-22
turns can be visually verified

by seeing that the bands

forming a train turn pair do

not overlap. T-23

Note: This occupation chart ]
shows platform tracks
exclusively being used by
either HSR or Caltrain;
however, operations are not
limited to this pattern and
either service could use any 155
platform track.

T-24

 I—

T-26

LTK-DTX-B

7 07:10 07:20 07:30 07:40 07:50 8
16 P19 : 12 P15
14 29 - 129 17.2 - 272 287 - 315 330 - 43.0 471 - 571 586
5 18 : : 21
* 8.0 95 19.5; . : * 398 4986 511 :
17 g g s 14 ;
A a . ; . e .
44 . 144 158 . . 380 395 495
i 418 ; 425 5 i 424 ; 419
08 23 49 64 16.4 20.8 30.8 323 349 364 46.4 50.8
424 i 420 ; 427 i 426
4.6 H 146 16.1 187 202 302 322 H 42.2 437 463 478 ' 578
416 § 423 i : 422 i 417 i
6.8 510.5 ?0.5 22.0 246 26.1 36.1 41.2 51.2 527 55.3 56.8
7 07:10 07:20 07:30 07:40 07:50 8
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T-21

T-22

T-23

T-24

T-25

T-26

sma-



SAN FRANCISCO / 48pANRSING

CP Commoen

TRANSBAY TRANSIT CENTER (DTX)
CP Transbay Transit Center (DTX)

EETIIER B

DTX tie-in
22nd T
" e Ak
PEN tie-in
Separation Times (CP TTC):
3.0-minute separation times at
junctions for opposing train
movgments (e.g. crossing _ 9P Tume
conflicts, platform reoccupations) BAYSHORE
Headways:
3.0-minute separation between CP Brisbane
trains traveling in same direction
on same track CP Sierra

SSF Yard West (North Entry)
SOUTH SAN FRANCISCO

CP Scott

SAN BRUNO

CP Center

MILLBRAE

LTK-DTX-C

07:20

07:30

07:40

07:50

7 07:10
[
I
[

¥ < P~ 7 A ~ T 57 ~&
IPS o o ow s
FN—gf e 7= AR 77 T A —" S N
¥\ !X\ \ / 1rA \1‘4 ya 7 L1 —— / 1><\ ?
N\ Y 7 7\ 7 . AN 7% 3. % - - F

~7 "“\/" \ \ A o A\ Vi \ 1 X\

7 \ X o, / Vi \ Vi LAY

““/ LY .
X \X/\

v

%/

\

<

"'-.%
B

>

\
\ [

/

Y
AA
VRN,

sma-

7
Y% ( AVAN

ANVAVEA \ AVERVA'
NIVAR VRS VA NNA N, VAN |
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Millbrae arrival and
departure times
specified in original
LTK and NAPT service
patterns were held
constant.

Note: Concepts with
the Generic service
pattern begin/end at
South San Francisco.
The South San
Francisco arrival and
departure times were
not held constant, as
they do not affect the
Generic service
pattern.

136

LTK-DTX-C

Train type
Train number

TRANSBAY TRANSIT CENTER (DTX)
4TH & TOWNSEND (DTX)

22nd STREET

BAYSHORE

SOUTH SAN FRANCISCO

SAN BRUNO

MILLBRAE

Train type
Train number

MILLBRAE

SAN BRUNO

SOUTH SAN FRANCISCO
BAYSHORE

22nd STREET

4TH & TOWNSEND (DTX)
TRANSBAY TRANSIT CENTER (DTX)

REG
427

6:42

6:46
6:50

7:01

REG
422

REG
417

6:51

6:57
7:02

714

REG
424

717

7:22

7:32
7:36

REG
419

7:00
7:06
7:10
7:15

7:21

7:25

REG
426

7:27
7:31

7:37

7:44
747

REG
423

7:20

7:26

7:30

7:37

7:44

REG
418

7:46

7:52

8:02
8:06

REG
425

7:30
7:39
7:43

7:52
7:56

REG
420

7:58
8:02

8:11
8:15
8:20
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Turn Times:
> 20-minute turns for HSR T2
and Caltrain

—
Each train band represents a
10-minute dwell. 20-minute ~ T-22
turns can be visually verified
by seeing that the bands
forming a train turn pair do
not overlap. T-23
Note: This occupation chart
shows platform tracks
exclusively being used by T-24

either HSR or Caltrain;

however, operations are not
limited to this pattern and

either service could use any 1.5
platform track.

 I—

T-26

LTK-DTX-C

7 07:10 07:20 07:30 07:40 07:50 8
16 P19 : 12 P15
14 29 - 129 17.2 - 27.2 287 - 315 330 - 43.0 47.0 - 57.0 585
: 18 5 : 5 21 :
* 1Q.0 115 H 215 * I ; 38.0 H 48.0 49‘3: .
17 s g g ; 14 s
. 2 . i . ; . F ————- .
10 1 1.0 125 . . 400 415 s 515
i 418 i 425 5 424 i 419
08 23 49 64 16.4 20.9 309 324 350 385 48.5 50.8
424 i 420 ; 427 ; i 426
46 H 146 161 187 202 30.2 321 ' 421 436 462 477 H 577
416 : 423 : : 422 i 417 :
6.7 510.5 ?0 5 220 246 261 36.1 41.1 51.1 5286 652 56.7
7 07:10 07:20 07:30 Q07:40 07:50 8
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T-22

T-23

T-24

T-25



SAN FRANCISCO / 48pANRSING

CP Commoen

TRANSBAY TRANSIT CENTER (DTX)
CP Transbay Transit Center (DTX)

EETIIER B

DTX tie-in
22nd T
" e Ak
PEN tie-in
Separation Times (CP TTC):
3.0-minute separation times at
junctions for opposing train
movgments (e.g. crossing _ 9P Tume
conflicts, platform reoccupations) BAYSHORE
Headways:
3.0-minute separation between CP Brisbane
trains traveling in same direction
on same track CP Sierra

SSF Yard West (North Entry)
SOUTH SAN FRANCISCO

CP Scott

SAN BRUNO

CP Center

MILLBRAE

=

LTK-DTX-D

07:20

07:30

07:40

(-]

07:50

7 07:10
[
I
[

B ~ AN 7 N 7~ 5 75

\( / = X o= a7 7 ~L

N LN I z N\ ¥ 4 P P i F N

yd N / AN £ N 4 N /. ~. 7 L. NS AN

\‘ X \ A\ Y 1 7 Y X:\ 1 / 1><\ /
. ./ \ 7 - A 7 L | 7% 3. % - - F
//\\ y / \"“\f X \ 7 A " A A\ /X\ y
i \_ 7 \ \ \ X 7 i, | al \ Vi \ Vi LAY

\
A

/
/\
/

¥ ( NN A NN N
A AN VAVAIAVERVA'
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Millbrae arrival and
departure times
specified in original
LTK and NAPT service
patterns were held
constant.

Note: Concepts with
the Generic service
pattern begin/end at
South San Francisco.
The South San
Francisco arrival and
departure times were
not held constant, as
they do not affect the
Generic service
pattern.

139

LTK-DTX-D

Train type
Train number

TRANSBAY TRANSIT CENTER (DTX)
4TH & TOWNSEND (DTX)

22nd STREET

BAYSHORE

SOUTH SAN FRANCISCO

SAN BRUNO

MILLBRAE

Train type
Train number

MILLBRAE

SAN BRUNO

SOUTH SAN FRANCISCO
BAYSHORE

22nd STREET

4TH & TOWNSEND (DTX)
TRANSBAY TRANSIT CENTER (DTX)

REG
427

6:40

6:45
6:50

7:01

REG
422

REG
417

6:51

6:58
7:02

714

REG
424

717

7:22

7:32
7:36

REG
419

7:00
7:06
7:10
7:15

7:21

7:25

REG
426

7:27
7:31

7:37

7:44
747

REG
999

7:10
7:16

REG
998

7:32
7:37

7:43

07:49

REG
423

7:20

7:26

7:30

7:38

7:44

REG
418

7:46

7:52

8:02
8:06

REG
425

7:30
7:39
7:43

7:52
7:56

REG
420

7:58
8:02

8:11
8:16
8:20
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Turn Times:
> 20-minute turns for HSR T2
and Caltrain

—
Each train band represents a
10-minute dwell. 20-minute ~ T-22
turns can be visually verified
by seeing that the bands
forming a train turn pair do
not overlap. T-23
Note: This occupation chart
shows platform tracks
exclusively being used by T-24

either HSR or Caltrain;

however, operations are not
limited to this pattern and

either service could use any 1.5
platform track.

 I—

T-26

LTK-DTX-D

7 07:10 07:20 07:30 07:40 07:50 8
16 P19 : 12 P15
14 29 - 129 17.2 - 272 287 - 315 330 - 430 471 - 57.1 586
H 18 : ! : 21 ;
. =k . ; . .. .
8.0 95! 19.5 H 38.1 H 48.1 498
17 ; i i 5 14 :
. ... ; . ; . e .
15 . 115 130 H H 38.0 39.5 495
i 418 ! 425 : i 424 i 419
08 23 49 64 16.4 208 30.8 323 349 364 46.4 50.8
424 : 420 : 427 : : 426
46 . 146 16.1 19.3: 208 : 30.8 1408 423 463 47.8 : 57.8
416 : 423 : i 422 : 417 i
6.8 510.5 ?0.5 22.0 246 26.1 36.1 412 512 527 55.3 56.8
7 07:10 07:20 07:30 07:40 07:50 8
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T-22

T-23

T-24

T-25

T-26

sma-



LTK-PEN-A

7 07:10 07:20 07:30 07:40 07:50 8
T &P Transbey Transt Cantar (PEN) v\( > \%/ ></ =S é@ \\ // 2 \\% )
AP &SRR EEEN} v —— e S mA—— v So— ——— v —
CP Townsend South (PEN < \ / Y \/ / >< \y \ \
22ND STREET (PEN) /
il [ VA N / AN N 1 X I N7
2
Separation Times (CP TTC):
3.0-minute separation times at
N /A Y 20 7\ —\ 4 7=\ FARY
movements (e.g. crossing CP Geneva A / VAR AR VN |

junctions for opposing train CP Tunnel
J PPOsIng BAYSHORE - -
conflicts, platform reoccupations)

Headways:

on same track

CP Brisbane X
3.0-minute separation between / \ \ / k», / /\ﬂ
trains traveling in same direction \ /

CP Sierra \ \p—
SSF Yard West (North Entry)

SOUTH SAN FRANCISCO

ol (WA A
SAN BRUNO y v \ /
N
A/

\
4on
sma+

CP Center

ANAVA
o , A

7 07:10 07:20 07:30 07:40 07:50 8
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Millbrae arrival and
departure times
specified in original
LTK and NAPT service
patterns were held
constant.

Note: Concepts with
the Generic service
pattern begin/end at
South San Francisco.
The South San
Francisco arrival and
departure times were
not held constant, as
they do not affect the
Generic service
pattern.

142

LTK-PEN-A

Train type
Train number

TRANSBAY TRANSIT CENTER (PEN)
4TH & TOWNSEND (PEN)

22ND STREET (PEN)

BAYSHORE

SOUTH SAN FRANCISCO

SAN BRUNO

MILLBRAE

Train type
Train number

MILLBRAE

SAN BRUNO

SOUTH SAN FRANCISCO
BAYSHORE

22ND STREET (PEN)

4TH & TOWNSEND (PEN)
TRANSBAY TRANSIT CENTER (PEN)

REG
427

6:42

6:46
6:50

7:01

REG
422

REG
417

6:51

6:58
7:02

714

REG
424

717

7:22

7:32
7:36

REG
419

7:01
7:06
7:10
7:15

7:21

7:25

REG
426

7:27
7:31

7:37

7:44
7:48

REG
423

7:20

7:26

7:30

7:38

7:44

REG
418

7:46

7:52

8:02
8:06

19

7:27

REG
425

7:31
7:39
7:43

7:52
7:56

REG
420

7:58
8:02

8:11
8:15
8:20
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Turn Times:
> 20-minute turns for HSR T2
and Caltrain

—
Each train band represents a
10-minute dwell. 20-minute ~ T-22
turns can be visually verified
by seeing that the bands
forming a train turn pair do
not overlap. T-23
Note: This occupation chart ]
shows platform tracks
exclusively being used by T-24

either HSR or Caltrain;

however, operations are not
limited to this pattern and

either service could use any 155
platform track.

 I—

T-26

LTK-PEN-A

7 Q7:10 07:20 07:30 07:40 07:50 8
16 P19 : 12 P15
1.6 31 - 131 17.2 - 272 287 - 315 330 - 43.0 47.3 - 57.3 58.8
: 18 : : : 21 :
. K . ; . ... .
82 9.7 19.7 H 38.3 H 48.3 498
17 ; i i 5 14 :
m ; . ; . e —— .
T4 s 114 129 . . 38.2 39.¢ 49,y
i 418 i 425 5 P424 : 419
10 25 51 6686 16.6 210 31.0 325 35.1 366 46.6 51.0
421 i 420 ; 427 ; ; 426
45 H 145 16.0 187 202 302 320 H 420 435 465 48.0 ' 58.0
416 : 423 : 422 : 417 i
71 iQ 4 ?0.4 21.9 246 26.1 36.1 414 51.4 529 556 571
7 07:10 07:20 07:30 07:40 07:50 8
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T-21

T-22

T-23

T-24

T-25

T-26

sma-



o,
Separation Times (CP TTC): i >
3.0-minute separation times at
junctions for opposing train CP Tunnel \:K 2
movements (e.g. crossing CP Geneva
conflicts, platform reoccupations)

Headway5: CP Brisbane

3.0-minute separation between / \ \ / % / /Xn &

trains traveling in same direction CP si o

on same track - \ B/ [\ ] [\ / 7 [\

LTK-PEN-B

7 07:10 07:20 07:30 07:40 07:50 8
TRANSBAY TRANSIT CENTER (PEN) N % ¥
CP Transbay Transit Center (PEN) \'y\(h / \ o P ></ )&/ \\ // ‘\Y’\ /7}
AT TSN EEEN} SR TN A — . —"
CP Townsend South (PEN < \ / >< \ / / >< N \ / y \
22ND STREET (PEN) /

ceiiton | e & . 7 AR\ AN X VAN [\ [

f . 4 -\ Vi ~ \ /\ .\ N\ =/ Ji \ / \
BAYSHORE ““ 7 7\ 7 o 7 7 = v 7 VIR

\.
//
i
sl
<]
/

St (VAR AVA /
] [ N AN .
A NN VA

i VANV V.Y AN AV YA .

7 07:10 07:20 07:30 07:40 07:50 8

\
4on
sma--
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Millbrae arrival and
departure times
specified in original
LTK and NAPT service
patterns were held
constant.

Note: Concepts with
the Generic service
pattern begin/end at
South San Francisco.
The South San
Francisco arrival and
departure times were
not held constant, as
they do not affect the
Generic service
pattern.

145

LTK-PEN-B

Train type
Train number

TRANSBAY TRANSIT CENTER (PEN)
4TH & TOWNSEND (PEN)

22ND STREET (PEN)

BAYSHORE

SOUTH SAN FRANCISCO

SAN BRUNO

MILLBRAE

Train type
Train number

MILLBRAE

SAN BRUNO

SOUTH SAN FRANCISCO
BAYSHORE

22ND STREET (PEN)

4TH & TOWNSEND (PEN)
TRANSBAY TRANSIT CENTER (PEN)

REG
427

6:42

6:46
6:50

7:01

REG
422

REG
417

6:51

6:58
7:02

714

REG
424

717

7:22

7:32
7:36

REG
419

7:01
7:06
7:10
7:15

7:21

7:25

REG
426

7:27
7:31

7:37

7:44
7:48

REG
423

7:20

7:26

7:30

7:38

7:44

REG
418

7:46

7:52

8:02
8:06

19

7:27

REG
425

7:31
7:39
7:43

7:52
7:56

REG
420

7:58
8:02

8:11
8:15
8:20

2055 | Conceptual Planning Analysis for San Francisco RAB Feasibility Study | June 19, 2017 | jsh, ule

page C-208



Turn Times:
> 20-minute turns for HSR T2
and Caltrain

—
Each train band represents a
10-minute dwell. 20-minute ~ T-22
turns can be visually verified
by seeing that the bands
forming a train turn pair do
not overlap. T-23
Note: This occupation chart ]
shows platform tracks
exclusively being used by T-24

either HSR or Caltrain;

however, operations are not
limited to this pattern and

either service could use any 155
platform track.

 I—

T-26

LTK-PEN-B

7 07:10 07:20 07:30 07:40 07:50 8
16 P19 : 12 i 15
1.6 31 - 131 17.2 - 272 287 - 315 330 - 43.0 473 - 573 588
5 18 : : 5 21 :
* 82 97 19.;’ . I : 39.4: 49.41 50.9 *
17 g g s 14 g
A i . ; . | .
44 H 14.4 159 H H 382 39 49:"
i 418 ; 425 5 i 424 ; 419
10 25 51 686 16.6 21.0 31.0 325 351 368 46.6 51.0
421 i 420 ; 427 e ; 426
4.5 H 14.5 16.0 187 202 302 320 ' 420 435 46.5 48.0 H 58.0
416 § 423 i : 422 i 417 i
7.1 ?04 ?0.4 219 246 261 36.1 1.4 514 529 556 &7.1
7 07:10 07:20 07:30 07:40 07:50 8
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T-23

T-24

T-25



movements (e.g. crossing

junctions for opposing train Bl
conflicts, platform reoccupations)

Headways:

trains traveling in same direction CP Sierra

3.0-minute separation between /\ \ /

on same track

TRANSBAY TRANSIT CENTER (MBY) 5 - <
CP Transbay Transit Center (MBY) HI &Z \ \ / /\ / \ / <7 \() / 75
: D & \,,254
HISA BRES: (MBY) T = s = e N
22ND STREGZ(NBY) K-\ >< < ><\ \/ e x X i y /
e e \Vi \ FAN / N / \ AR \ / \ VA . /
L
Separation Times (CP TTC):
3.0-minute separation times at
7 \_ I\ \_y}( of \ /\ 7 A _\ i .\ AL
Sl 7 \></ ) / ~ 7\ 7 Y 7. % 7 7 \\/; \\

LTK-MBY-A

7 07:10 07:20 07:30 07:40 07:50 8

CP Brisbane

//
|
\
>

T S A
\ \_ A

%o/ V
A \

oo |
VARV A @
VAR

\ /
\ 7

SSF Yard West (North Entry)

J/
}rf
AN
A

CP Scott /
[ N\ A [\
/
e N/ NA/ X \ NS AL
MILLBRAE yia v —— v —7
7 0710 07:20 07:30 07:40 07:50 8
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Millbrae arrival and
departure times
specified in original
LTK and NAPT service
patterns were held
constant.

Note: Concepts with
the Generic service
pattern begin/end at
South San Francisco.
The South San
Francisco arrival and
departure times were
not held constant, as
they do not affect the
Generic service
pattern.

148

LTK-MBY-A

Train type
Train number

TRANSBAY TRANSIT CENTER (MBY)
3RD STREET (MBY)

22ND STREET (MBY)

BAYSHORE

SOUTH SAN FRANCISCO

SAN BRUNO

MILLBRAE

Train type
Train number

MILLBRAE

SAN BRUNO

SOUTH SAN FRANCISCO
BAYSHORE

22ND STREET (MBY)

3RD STREET (MBY)

TRANSBAY TRANSIT CENTER (MBY)

REG
427

6:42

6:47
6:50

7:01

REG
422

REG
417

6:51

6:59
7:02

714

REG
424

717

7:22

7:32
7:37

REG
419

7:00
7:07
7:10
7:15

7:22

7:25

REG
426

7:27
7:31

7:37

7:44
747

REG
423

7:20

7:27

7:30

7:38

7:44

REG
418

7:46

7:52

8:02
8:06

19

7:27

REG
425

7:32
7:40
7:43

7:52
7:56

REG
420

7:58
8:02

8:11
8:14
8:20
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Turn Times:
> 20-minute turns for HSR T2
and Caltrain

—
Each train band represents a
10-minute dwell. 20-minute ~ T-22
turns can be visually verified
by seeing that the bands
forming a train turn pair do
not overlap. T-23
Note: This occupation chart ]
shows platform tracks
exclusively being used by T-24

either HSR or Caltrain;

however, operations are not
limited to this pattern and

either service could use any 155
platform track.

 I—

T-26

LTK-MBY-A

7 Q7:10 07:20 07:30 07:40 07:50 8
16 P19 : 12 i 15
18 33 i 133 17.0 i 270 285 | 313 328 i 428 475 ; 575 59.0
: 18 : : : 21 :
78 93! 19.3; . I * 38.5 H 48.5 50.0 :
17 : g g g 14 s
m i . ; . ; .
T4 s 114 129 . . 39.5 41.0 510
i 418 i 425 5 424 : 419
0.6 21 47 8.2 16.2 223 323 338 364 379 479 5506
421 i 420 ; 427 ; i 426
45 H 145 16.0 18.6 2!. 1 301 321 H 421 436 462 477 ' 57.7
416 : 423 : i 422 : 417 i
7.3 510.8 520.8 221 248 26.3 36.3 416 51.6 53.1 65.8 57.3
7 07:10 07:20 07:30 07:40 07:50 8
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T-26

sma-



movements (e.g. crossing

junctions for opposing train Bl
conflicts, platform reoccupations)

Headways:

trains traveling in same direction

CP Brisbane
3.0-minute separation between / \ \ /
CP Sierra \

on same track

LTK-MBY-B

7 07:10 07:20 07:30 07:40 07:50 8
TRANSBAY TRANSIT CENTER (MBY) % % =
CP Transbay Transit Center (MBY) HI &Z \ \ / /\ / \ / \() / 75
° ¥ NS5
SR B (MBY) T, = : = A T, Py
22ND STREGZ(NBY) K-\ >< < )& < \/ X x X o y /
e e \/ \ FAIRN / NN / N/ \ / \ /N /N /
2 )
Separation Times (CP TTC):
3.0-minute separation times at
/ \. /. N\ \_y}( of \ S\ i X A 4 LY ofe
Sl 7 \></ Y / N N A X 7 % \ 7 \\/: \\

//
|
\
>

T S LAY

[\ V50 NS N . VNS SR Y.
SOUTH SAN FRANCISCO \‘3 / \.E' v /\ / \ \ '?/
CP Scott \ / \/\ /\ Y \
o | V]
|
e\ /

SSF Yard West (North Entry)

don

sma-

7 / /
7 a

AN A ANA
AN VAN
I | ARV VAR AN AV, VA . WA
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Millbrae arrival and
departure times
specified in original
LTK and NAPT service
patterns were held
constant.

Note: Concepts with
the Generic service
pattern begin/end at
South San Francisco.
The South San
Francisco arrival and
departure times were
not held constant, as
they do not affect the
Generic service
pattern.

151

LTK-MBY-B

Train type
Train number

TRANSBAY TRANSIT CENTER (MBY)
3RD STREET (MBY)

22ND STREET (MBY)

BAYSHORE

SOUTH SAN FRANCISCO

SAN BRUNO

MILLBRAE

Train type
Train number

MILLBRAE

SAN BRUNO

SOUTH SAN FRANCISCO
BAYSHORE

22ND STREET (MBY)

3RD STREET (MBY)

TRANSBAY TRANSIT CENTER (MBY)

REG
427

6:42

6:47
6:50

7:01

REG
422

REG
417

6:51

6:59
7:02

714

REG
424

717

7:22

7:32
7:37

REG
419

7:00
7:07
7:10
7:15

7:22

7:25

REG
426

7:27
7:31

7:37

7:44
747

REG
423

7:20

7:27

7:30

7:38

7:44

REG
418

7:46

7:52

8:02
8:06

19

7:27

REG
425

7:32
7:40
7:43

7:52
7:56

REG
420

7:58
8:02

8:11
8:14
8:20
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Turn Times:
> 20-minute turns for HSR T2
and Caltrain

—
Each train band represents a
10-minute dwell. 20-minute ~ T-22
turns can be visually verified
by seeing that the bands
forming a train turn pair do
not overlap. T-23
Note: This occupation chart ]
shows platform tracks
exclusively being used by T-24

either HSR or Caltrain;

however, operations are not
limited to this pattern and

either service could use any 155
platform track.

 I—

T-26

LTK-MBY-B

7 07:10 07:20 07:30 07:40 07:50 8
16 P19 : 12 i 15
18 33 - 133 17.0 - 270 285 - 313 328 - 428 475 - 575 59.0
5 18 : : 5 21 :
7.8 93 193; . : : 398 498 513 *
17 g g ; 14
. I i . ; . ; .
EE] . 149 164 . . 395 410 1 510
i 418 ; 425 L 424 ; 419
06 21 47 8.2 16.2 223 32.3 33.8 364 379 47.9 550.8
421 i 420 ; 427 e i 426
4.5 H 14.5 16.0 186 20.1 301 321 ' 421 436 46.2 47.7 H 57.7
416 § 423 i i 422 i 417 i
73 510 6 520.6 221 24.8 26.3 36.3 416 51.6 531 55.8 57.3
7 07:10 07:20 07:30 07:40 07:50 8
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SAN FRANCISCO / 4BpAND KNG

CP Common

TRANSBAY TRANSIT CENTER (DTX)
CP Transbay Transit Center (DTX)

Separation Times (CP TTC):
3.0-minute separation times at
junctions for opposing train
movements (e.g. crossing
conflicts, platform reoccupations)

Headways:

3.0-minute separation between
trains traveling in same direction
on same track

CP Townsend North {DTX;
4TH & TOWNSEND (DTX
CP Townsend South (DTX)

DTX tie-in

22nd EET
a\rm
Y tie-1

PEN tie-in

CP Tunnel
BAYSHORE
CP Geneva

CP Brisbane

CP Sierra

SSF Yard West (North Entry)

SOUTH SAN FRANCISCO

153 | SNa--

GEN-DTX-A

7 o7:10 o7:20 07:30 07:40 07:50 8
AN AN A AN YA AN A YA A I SA W4
NN N N N N N N
A S N S G I S G e N N N
NVAVAVAVAVAVAN ANVAVANA
A X A A X Ay

N \_/Z VAN _\/\_/ AN N N N e IS o IN
N /N / /S N /N /4 0N /N O OONY OO NTY N /S
oA N NN N N N g
\VARLAVARR VAR VAR VAR VARLVARRVARRVA
7 07:10 07:20 07:30 07:40 07:50 8
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Millbrae arrival and
departure times
specified in original
LTK and NAPT service
patterns were held
constant.

Note: Concepts with
the Generic service
pattern begin/end at
South San Francisco.
The South San
Francisco arrival and
departure times were
not held constant, as
they do not affect the
Generic service
pattern.

154

GEN-DTX-A

Train type REG
Train number 1

TRANSBAY TRANSIT CENTER (DTX) 642

4TH & TOWNSEND (DTX) 6:46
22nd STREET 6:51
BAYSHORE 6:55
SOUTH SAN FRANCISCO 7:00
Train type REG
Train number 2

SOUTH SAN FRANCISCO 7:00
BAYSHORE 7:05
22nd STREET 7:09
4TH & TOWNSEND (DTX) 7:13

TRANSBAY TRANSIT CENTER (DTX)  7:7

REG

6:48
6:52
6:57
7:01
7:06

REG

7:06
711
7:15
719
7:23

REG

6:54
6:58
7:03
7:07
7:12

REG

7:12
717
7:21
7:25
7:29

REG

7:00
7:04
7:09
713
7:18

REG

7:18
7:23
7:27
7:31
7:35

REG

7:06
7:10
7:15
719
7:24

REG
10

7:24
7:29
7:33
7:37
7:41

REG
11

712
7:16
7:21
7:25
7:30

REG
12

7:30
7:35
7:39
7:43
747

REG
13

7:18
7:22
7:27
7:31
7:36

REG
14

7:36
7:41
7:45
7:49
7:53

REG
15

7:24
7:28
7:33
7:37
7:42

REG
16

7:42
7:47
7:51
7:55
7:59

REG
17

7:30
7:34
7:39
7:43
7:48

REG
18

7:48
7:53
7:57
8:01
8:05

REG
19

7:36
7:40
7:45
7:49
7:54

REG
20

7:54
7:59
8:03
8:07
8:11
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Turn Times:
= 20-minute turns for HSR
and Caltrain

T-21

I—

Each train band represents a
10-minute dwell. 20-minute
turns can be visually verified
by seeing that the bands
forming a train turn pair do
not overlap.

T-22

T-23

T-24

T-25

T-26

7 07:10

GEN-DTX-A

7 07:10 07:20 07:30 07:40

3p.1 316 342 357

19 10

9 : 20

2 117 36.1 376

13 : 4 : 3

8.1 . 181 19.8 222 237 33.7 38.1 48.1 49.6 52.2 83.7

12

' 121 136 16.2 17.7 ' 277 321 ' 421 436 46.2 477 : 57.7

15 6 5

14.1

sma+

241 258 282 297 39.7 44.1 54.1 556 58.2 89.

07:20 07:30 07:40 07:50

=]
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T-21

T-22

T-23

T-24
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SAN FRANCISCO / 4BpAND KNG

CP Common

TRANSBAY TRANSIT CENTER (DTX)
CP Transbay Transit Center (DTX)

Separation Times (CP TTC):
3.0-minute separation times at
junctions for opposing train
movements (e.g. crossing
conflicts, platform reoccupations)

Headways:

3.0-minute separation between
trains traveling in same direction
on same track

156

CP Townsend North {DTX;
4TH & TOWNSEND (DTX
CP Townsend South (DTX)

DTX tie-in

22nd EET

Y lle m
PEN tie-in

CP Tunnel
BAYSHORE
CP Geneva

CP Brisbane

CP Sierra

SSF Yard West (North Entry)

SOUTH SAN FRANCISCO

GEN-DTX-C

7 8
X AN 4 X /N X /0N / ¢ X J
r X X N i ﬁ e X N X N /X " >
\\// \\// \\/ v \\// \ 7/ \\// \\// \ >(\// \\// \\//
A /7 N\ A‘/ \‘ // \\\ /F ‘\\ /’/ \‘\ /’/ \\\ /’/7 N\ \A// \\ // X \\\
N7 N7 N7 ST N7 N7 N7
\/ V G 7N /—\\/“/ AN “/_\\/h "'/_\\//_\
\/\/\/\/\/\/\\/\\/\/%
\/ \/ vV V. M NN NV NNV
7 o7:40 o750 8
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GEN-DTX-C

Train type REG REG REG REG REG REG REG REG REG REG REG REG
Train number 3 5 7 9 11 13 15 17 19 21 23 1
. . TRANSBAY TRANSIT CENTER (DTX) 6142 650 654 7:00 7:04 712 720 724  7:30  7:34
Millbrae arrival and
departure times 4TH & TOWNSEND (DTX) 6:49 654 659 7:04 7:09 712 719 724 729 734 739 742
specified in original 22nd STREET 653 6:58 7:03 708 713 7118 723 728 733 738 743 748
LTK and NAPT service BAYSHORE 6:58 7:.03 708 713 718 723 728 7:33 7:38 743 748 753
patterns were held SOUTH SAN FRANCISCO 7:02 7:07 712 7A7 722 727 7382 737 742 747 752 757
constant.
Note: Concepts with
the Generic service
pattern begin/end at
South San Francisco. Train type REG REG REG REG REG REG REG REG REG REG REG REG
The South San Train number 4 6 8 10 12 14 16 18 20 22 24 2
Francisco arrival and
departure times were SOUTH SAN FRANCISCO 7:02 7:07 72 7A7 722 727 732 737 742 747 752 757
t”f?; hg:)dncs[”::rzg’taz BAYSHORE 707 742 7A7 722 727 732 737 742 747 752 757 802
Generic service 22nd STREET 712 747 722 727 732 737 742 747 752 757 8:02 807
pattern. 4TH & TOWNSEND (DTX) o717 721 726 7331 736 741 o747 751 756 801 806 811
TRANSBAY TRANSIT CENTER (DTX) 725 729 735  7:39 747 7555 759 8:05 809 817
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Turn Times:
= 20-minute turns for HSR
and Caltrain

T-21

I—

Each train band represents a
10-minute dwell. 20-minute
turns can be visually verified
by seeing that the bands
forming a train turn pair do
not overlap.

T-22

T-23

T-24

T-25

T-26

7 07:10

158

GEN-DTX-C

7 07:10 07:20 07:30 07:40

303 31.8 344 359

24 23 12 11

43 58 84 9 19:9

H 9 *

343 358 384 39 49.9

15 : H 2 i 3

2.1 . 121 136 16.2 17.7 27.7 322 42.2 437 46.3 47.8 57.8

18 17 6 5

6 260 215 241 256 35.6 530 5156 54.1 556

o

=
B
o

19 8 7

9.6 14.3 243 258 28.4 299 39%9 44.0 54.0 55.5 58.1 59.4

07:20 07:30 07:40 07:50

=]
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SAN FRANCISCO / 4BpAND KNG

CP Common

TRANSBAY TRANSIT CENTER (DTX)
CP Transbay Transit Center (DTX)

Separation Times (CP TTC):
3.0-minute separation times at
junctions for opposing train
movements (e.g. crossing
conflicts, platform reoccupations)

Headways:

3.0-minute separation between
trains traveling in same direction
on same track

159

CP Townsend North {DTX;
4TH & TOWNSEND (DTX
CP Townsend South (DTX)

DTX tie-in

22nd EET

Y lle m
PEN tie-in

CP Tunnel
BAYSHORE
CP Geneva

CP Brisbane

CP Sierra

SSF Yard West (North Entry)

SOUTH SAN FRANCISCO

GEN-DTX-D

7 07:10 07:20 07:30 07:20 07:50 8
N X YN X [/ X AN X /IN__ X /X X [/
#%%ﬁ%%%@%%%ﬁ%#%%#@%
\\// \\// \ / \\// \\// \ / \\// \\// \ / \\// \\// \\//
A /’/7 jxﬁ j\\ // \\\ //7 j‘\ /’/ \‘\ /’/ \\\ /’/7 Y \A// \\\ // \‘\ /‘/ \\\
NS N4 NS NS NI AN o N4 A4 NI
V ﬁv /N e /N /_\V"/ N "/_\\/h /_\\//_\
\/\/\ [N AN R AR N AR AR W AR AR WAL
\/ NN N NN N N NN NN
7 or0 o720 o730 oriae o750 8
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GEN-DTX-D

Train type REG REG REG REG REG REG REG REG REG REG REG REG
Train number 3 5 7 9 11 13 15 17 19 21 23 1

. . TRANSBAY TRANSIT CENTER (DTX) 644 650 654 7:00 704 7110 7114 720 724  7:30 7:34  7:40
Millbrae arrival and

departure times 4TH & TOWNSEND (DTX) 649 654 659 704 7:09 714 749 724 729 734 739 744
specified in original 22nd STREET 6:53 658 703 708 713 718 723 7228 733 7:38 743 748
LTK and NAPT service BAYSHORE 658 703 7:08 713 718 723 728 7:33 738 743 748 753
patterns were held SOUTH SAN FRANCISCO 7:02 707  7A2  7A7 722 727 7332 737 742 TA7T 752 757
constant.

Note: Concepts with

the Generic service

pattern begin/end at

South San Francisco. Train type REG REG REG REG REG REG REG REG REG REG REG REG
The South San Train number 4 6 8 10 12 14 16 18 20 22 24 2
Francisco arrival and

departure times were SOUTH SAN FRANCISCO 702 707 712 747 722 727 732 737 742 747 752 757
not held constant, as BAYSHORE 707 742 747 722 727 732 737 742  T47T 752 757 802
gzzedriocgcgrsgzd the 22nd STREET 712 747 722 727 732 737 742 747 752 7557 802 807
pattern. 4TH & TOWNSEND (DTX) 716 721 726 731 736 741 746 751 756 8:01  8:06  8:11

TRANSBAY TRANSIT CENTER (DTX) 719 725 729 735 739 745 749 755 7:59 805 809  8:15
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Turn Times:
= 20-minute turns for HSR
and Caltrain

T-21

I—

Each train band represents a
10-minute dwell. 20-minute
turns can be visually verified
by seeing that the bands
forming a train turn pair do
not overlap.

T-22

T-23

T-24

GEN-DTX-D

~J

07:10 07:20 07:30 07:40

07:50 8

303 318 344 359

.3 103 118 144 159

403 418 44.4 459

24 23 12 11

43 58 84 9 19:9

H 9 *

343 358 384 39 49.9

15 : : 4 : 3

4.0 14.0 155 29.8 34.0 44.0 455

181 19.8 59.4

48.1 49.6

o

=
B
o

18 17 6 5
T'25 6 240 215 241 256 356 50.0 515 541 556
— : : : : :
20 : 19 ! : 8 : 7
T'26 96. 14.0 240 255 281 29.(? 39.(:: 440 54.0 555 58.1 59.¢
7 Q7:10 07:20 07:30 07:40 07:50 8
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SAN FRANCISCO / 4BpAND KNG

CP Common

TRANSBAY TRANSIT CENTER (DTX)
CP Transbay Transit Center (DTX)

Separation Times (CP TTC):
3.0-minute separation times at
junctions for opposing train
movements (e.g. crossing
conflicts, platform reoccupations)

Headways:

3.0-minute separation between
trains traveling in same direction
on same track

162

CP Townsend North {DTX;
4TH & TOWNSEND (DTX
CP Townsend South (DTX)

DTX tie-in

22nd EET

Y lle m
PEN tie-in

CP Tunnel
BAYSHORE
CP Geneva

CP Brisbane

CP Sierra

SSF Yard West (North Entry)

SOUTH SAN FRANCISCO

GEN-DTX-E

7 07:10 o7:20 07:30 07:40 07:50

N X YN X 7 X /N X /N X /X X /
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GEN-DTX-E

Train type REG REG REG REG REG REG REG REG REG REG REG REG
Train number 3 5 7 9 11 13 15 17 19 21 23 1

. . TRANSBAY TRANSIT CENTER (DTX) 644 650 654 7:00 704 7110 7114 720 724  7:30 7:34  7:40
Millbrae arrival and

departure times 4TH & TOWNSEND (DTX) 649 654 659 704 7:09 714 749 724 729 734 739 744
specified in original 22nd STREET 6:53 658 703 708 713 718 723 7228 733 7:38 743 748
LTK and NAPT service BAYSHORE 658 703 7:08 713 718 723 728 7:33 738 743 748 753
patterns were held SOUTH SAN FRANCISCO 7:02 707  7A2  7A7 722 727 7332 737 742 TA7T 752 757
constant.

Note: Concepts with

the Generic service

pattern begin/end at

South San Francisco. Train type REG REG REG REG REG REG REG REG REG REG REG REG
The South San Train number 4 6 8 10 12 14 16 18 20 22 24 2
Francisco arrival and

departure times were SOUTH SAN FRANCISCO 702 707 712 747 722 727 732 737 742 747 752 757
not held constant, as BAYSHORE 707 742 747 722 727 732 737 742  T47T 752 757 802
gzzedriocgcgrsgzd the 22nd STREET 712 747 722 727 732 737 742 747 752 7557 802 807
pattern. 4TH & TOWNSEND (DTX) 716 722 726 731 736 742 746 752 756 8:01  8:06  8:12

TRANSBAY TRANSIT CENTER (DTX) 719 725 729 735 739 745 749 755 7:59 805 809  8:15
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Turn Times:
= 20-minute turns for HSR
and Caltrain

T-21

I—

Each train band represents a
10-minute dwell. 20-minute
turns can be visually verified
by seeing that the bands
forming a train turn pair do
not overlap.

T-22

T-23

T-24

GEN-DTX-E

~J

07:10 07:20 07:30 07:40

07:50 8

303 318 344 359

.3 103 118 144 159

403 418 44.4 459

24 23 12 11

43 58 84 9 19:9

H 9 *

343 358 384 39 49.9

15 : : 4 : 3

4.0 14.0 155 29.8 34.0 44.0 455

181 19.8 59.4

48.1 49.6

o

=
B
o

18 17 6 5
T'25 6 240 215 241 256 356 50.0 515 541 556
— : : : : :
20 : 19 : : 8 : 7
T'26 96. 14.0 240 255 281 29.(? 39.(:: 440 54.0 555 58.1 59.¢
7 Q7:10 07:20 07:30 07:40 07:50 8
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SAN FRANCISCO / 4BpAND KNG

CP Common

TRANSBAY TRANSIT CENTER (DTX)
CP Transbay Transit Center (DTX)

Separation Times (CP TTC):
3.0-minute separation times at
junctions for opposing train
movements (e.g. crossing
conflicts, platform reoccupations)

Headways:

3.0-minute separation between
trains traveling in same direction
on same track

CP Townsend North {DTX;
4TH & TOWNSEND (DTX
CP Townsend South (DTX)

DTX tie-in

22nd EET
a\rm
Y tie-1

PEN tie-in

CP Tunnel
BAYSHORE
CP Geneva

CP Brisbane

CP Sierra

SSF Yard West (North Entry)

SOUTH SAN FRANCISCO
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Millbrae arrival and
departure times
specified in original
LTK and NAPT service
patterns were held
constant.

Note: Concepts with
the Generic service
pattern begin/end at
South San Francisco.
The South San
Francisco arrival and
departure times were
not held constant, as
they do not affect the
Generic service
pattern.

166

GEN-DTX-F

Train type REG
Train number 1

TRANSBAY TRANSIT CENTER (DTX) 642

4TH & TOWNSEND (DTX) 6:46
22nd STREET 6:51
BAYSHORE 6:55
SOUTH SAN FRANCISCO 7:00
Train type REG
Train number 2

SOUTH SAN FRANCISCO 7:00
BAYSHORE 7:05
22nd STREET 7:09
4TH & TOWNSEND (DTX) 7:13

TRANSBAY TRANSIT CENTER (DTX)  7:7

REG

6:48
6:52
6:57
7:01
7:06

REG

7:06
7:11
7:15
7:20
7:24

REG

6:53
6:58
7:03
7:07
712

REG

712
717
7:21
7:25
7:29

REG

7:00
7:04
7:09
713
7:18

REG

7:18
7:23
7:27
7:32
7:36

REG

7:05
7:10
7:15
719
7:24

REG
10

7:24
7:29
7:33
7:37
7:41

REG
11

712
7:16
7:21
7:25
7:30

REG
12

7:30
7:35
7:39
7:43
747

REG
13

7:18
7:22
7:27
7:31
7:36

REG
14

7:36
7:41
7:45
7:50
7:54

REG
15

7:23
7:28
7:33
7:37
7:42

REG
16

7:42
7:47
7:51
7:55
7:59

REG
17

7:30
7:34
7:39
7:43
7:48

REG
18

7:48
7:53
7:57
8:02
8:06

REG
19

7:35
7:40
7:45
7:49
7:54

REG
20

7:54
7:59
8:03
8:07
8:11
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Turn Times:
= 20-minute turns for HSR
and Caltrain

T-21

I—

Each train band represents a
10-minute dwell. 20-minute
turns can be visually verified
by seeing that the bands
forming a train turn pair do
not overlap.

T-22

T-23

T-24

T-25

T-26

7 07:10

GEN-DTX-F

7 07:10 07:20 07:30 07:40

3p.1 3186 34.5 36.0

19 10

9 : 20

57 7.2 2 117 357 37.2

13 : 4 : 3

8.1 . 181 19.8 225 240 34.0 38.1 48.1 49.6 52.5 54.0

12

' 121 136 16.2 17.7 ' 277 321 ' 421 436 46.2 477 : 57.7

15 6 5

13.7

sma+

237 252 282 297 39.7 43.7 53.7 55.2 58.2 89.

07:20 07:30 07:40 07:50

=]
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GEN-PEN-A

7 07:10 07:20 07:30 07:40 07:50 8

TRANSBAY TRANSIT CENTER (PEN)

0P Transoay Transt Center (PEN) || e\ AN \\ / \ 4 NEYVANRYANNYANIRNY AN 4

CP Townsend North (PEN) X \/ \/

AN AN VAN 4 VA
4TH & TOWNSEND (PEN)
CP Townsend South (PEN) Il 1 NS ANV ANV 7 N7 N7 N7 ~

22ND STREET (PEN) /\ /\ AA/\ )& /
Separation Times (CP TTC): PEN tie-in \ \

3.0-minute separation times at
junctions for opposing train
movements (e.g. crossing

10

Y ©| - - =y
conflicts, platform reoccupations) \° \" N
Headways:
trains traveling in same direction ngg:g:;‘; N Y. v 7 N N Y N b4 "4

3.0-minute separation between CP Tunnel
P .
on same track

CP Brisbane

CP Sierra
[\ oA o N e
B VAR\VARVARVARVARVARVALVARYARS
SOUTH SAN FRANCISCO Y a— Y dm— % Y —  — y am— Y am— Y —
7 07:10 07:20 07:30 07:40 07:50 8
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Millbrae arrival and
departure times
specified in original
LTK and NAPT service
patterns were held
constant.

Note: Concepts with
the Generic service
pattern begin/end at
South San Francisco.
The South San
Francisco arrival and
departure times were
not held constant, as
they do not affect the
Generic service
pattern.

169

Train type
Train number

TRANSBAY TRANSIT CENTER (PEN)
4TH & TOWNSEND (PEN)

22ND STREET (PEN)
BAYSHORE

SOUTH SAN FRANCISCO

Train type
Train number

SOUTH SAN FRANCISCO

BAYSHORE
22ND STREET (PEN)

4TH & TOWNSEND (PEN)
TRANSBAY TRANSIT CENTER (PEN)

GEN-PEN-A

REG

6:47
6:52
6:56
7:01
7:05

REG

7:00
7:05
7:09
713
717

REG

6:53
6:58
7:02
7:07
711

REG

7:06
711
7:15
7:19
7:23

REG

6:59
7:04
7:08
7:13
717

REG

7:12
717
7:21
7:25
7:29

REG

7:05
7:10
7:14
7:19
7:23

REG

7:18
7:23
7:27
7:31
7:35

REG

711
7:16
7:20
7:25
7:29

REG
10

7:24
7:29
7:33
7:37
7:41

REG
11

717
7:22
7:26
7:31
7:35

REG
12

7:30
7:35
7:39
7:43
7:47

REG
13

7:23
7:28
7:32
7:37
7:41

REG
14

7:36
7:41
7:45
7:49
7:53

REG
15

7:29
7:34
7:38
7:43
747

REG
16

7:42
747
7:51
7:55
7:59

REG
17

7:35
7:40
7:44
7:49
7:53

REG
18

7:48
7:53
7:57
8:01
8:05

REG
19

7:41
7:46
7:50
7:55
7:59

REG
20

7:54
7:59
8:03
8:07
8:11
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Turn Times:
= 20-minute turns for HSR
and Caltrain

T-21

I—

Each train band represents a
10-minute dwell. 20-minute
turns can be visually verified
by seeing that the bands
forming a train turn pair do
not overlap.

T-22

T-23

T-24

T-25

T-26

7 07:10

GEN-PEN-A

~J

07:10 07:20 07:30

@

07:40 07:50

40 55 34.0 355 455

2918 31.3 498 59,

17

5. 358 373 400 415 1 5

o
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o
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o
o
ES

238 253 53.8 553
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1.8 ' 118 133 16.0 17.5 : 418 433 46.0 475

178 19.3: 220 235 47.8 49.3; 52.0 535
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GEN-MBY-A

TRANSBAY TRANSIT CENTER (MBY)

CP Transbay Transit Center (MBY) N ¥ N
X >< XK XXX XX XX
\ / \ /.

WsmT §F eet EMEW V\—/W\ /Y /v\ X v\ /v\ /

Separation Times (CP TTC):
3.0-minute separation times at
junctions for opposing train

10

movements (e.g. crossing N © =) 2 = 2
conflicts, platform reoccupations)
Headways:
] | . - AN
trains traveling in same direction CP Geneva N N/ > / N>/ N\ N\ Y \N4 7 N/

on same track

3.0-minute separation between B:\TSL“(:;EE‘ |||| N /\ /\ VAN /\ I N IN o I\

CP Brisbane

RO L A VT VA A W B W
T Vo NNV VARAVARRVARRY/

7 ~ v ~ 7 7 ~ <

sma-+

7 07:10 07:20 07:30 07:40 07:50 8
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Millbrae arrival and
departure times
specified in original
LTK and NAPT service
patterns were held
constant.

Note: Concepts with
the Generic service
pattern begin/end at
South San Francisco.
The South San
Francisco arrival and
departure times were
not held constant, as
they do not affect the
Generic service
pattern.

172

Train type
Train number

TRANSBAY TRANSIT CENTER (MBY)

3RD STREET (MBY)
22ND STREET (MBY)
BAYSHORE

SOUTH SAN FRANCISCO

Train type
Train number

SOUTH SAN FRANCISCO

BAYSHORE
22ND STREET (MBY)
3RD STREET (MBY)

TRANSBAY TRANSIT CENTER (MBY)

GEN-MBY-A

REG

6:42
6:47
6:50
6:55
7:01

REG

7:00
7:05
7:09
713
717

REG

6:48
6:53
6:56
7:01
7:07

REG

7:06
711
7:15
7:19
7:23

REG

6:54
6:59
7:02
7:07
7:13

REG

7:12
717
7:21
7:25
7:29

REG

7:00
7:05
7:08
713
7:19

REG

7:18
7:23
7:27
7:31
7:35

REG

7:06
711
714
719
7:25

REG
10

7:24
7:29
7:33
7:37
7:41

REG
11

7:12
717
7:20
7:25
7:31

REG
12

7:30
7:35
7:39
7:43
7:47

REG
13

7:18
7:23
7:26
7:31
7:37

REG
14

7:36
7:41
7:45
7:49
7:53

REG
15

7:24
7:29
7:32
7:37
7:43

REG
16

7:42
747
7:51
7:55
7:59

REG
17

7:30
7:35
7:38
7:43
7:49

REG
18

7:48
7:53
7:57
8:01
8:05

REG
19

7:36
7:41
7:44
7:49
7:55

REG
20

7:54
7:59
8:03
8:07
8:11

2055 | Conceptual Planning Analysis for San Francisco RAB Feasibility Study | June 19, 2017 | jsh, ule

page C-235



Turn Times:
= 20-minute turns for HSR
and Caltrain

T-21

I—

Each train band represents a
10-minute dwell. 20-minute
turns can be visually verified
by seeing that the bands
forming a train turn pair do
not overlap.

T-22

T-23

T-24

T-25

T-26

7 07:10

GEN-MBY-A

~J

07:10 07:20 07:30

@

07:40 07:50

240 255 540 555

28.1 296 58.1 59.

iR
o
o
o
|
o
IS
@
o
o

5. 3.0 315 341 356 5.6

19

60 7.5 10.1 116 36.0 375 40.1 41

2.0 ' 12.0 13.5 16.1 17.6 ' : 420 435 46.1 476 .

18.0 19.5 221 23.6 48.0 49.5 521 536

07:20 07:30 07:40 07:50

-]
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