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T-Third Phase 1 + 2 Service Integration Plan
Scope of Systems / Operations Simulation Services

Scope Summary'

The San Francisco Municipal Transportation Agency (SFMTA) seeks to obtain Rail
Systems / Operations Capacity Analysis Services to test and assess the Phase 1 + Phase
2 Central Subway Project (Project) Service Integration Plan. The Phase 2 Project consists
of a 1.7-mile extension, along 4th and Stockton streets, from the existing Third Street
Light Rail Station at 4th and King streets to a new terminug;in Chinatown at Stockton and
Jackson streets. At this time, final design is comple;g,’f and construction has begun.
Revenue service is expected to begin at the end of 20183

connection of CS Phase 1 and Phae

~1 ¢) confirm and guidesthet
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T-Third Phase 1 + 2 Service Integration Plan
Scope of Systems / Operations Simulation Services

Third Street Light Rail Program
Phase 2 Central Subway Project

1 Introduction

The Federal Transit Administration’s July 2011 f|
1 + 2 Service Integration Plan resulted in a::
prowde a rail simulation of the Central Subw

Q;_fof the SFMTA T-Third Phase

Urce to: a) assess the

heALand King

operatlons proceé;fjres that will

mtegrate the 4th and Klng diamon hase 1 and Phase 2; ¢) confirm and
lir in ;rms of timing and travel through

j?’nzat the termlnus and to d)
.to develop the Phase 1 + 2

,,,,,,,,,,,,,

that may be options_ aC|t

use all of the abowk

] ’d'TA Operations that the CS planned
between the Chinatown terminus and the

The performance®of
capacity and throug ¢ ree different light rail routes that cross and connect (T, N,
E) at the diamonds: th Third Phase 1 + 2, the N-Judah and the E-Embarcadero
Streetcar line. The simulation will verify the interlocking capacity of the signal
programming and timing that control vehicle movements, speeds and volumes.

The key reasons for reduced transit delay at the intersection of 4th and King Street, with
the Central Subway are as follows:

Rev. as June 2012 7 Page 1 of 12




T-Third Phase 1 + 2 Service Integration Plan
Scope of Systems / Operations Simulation Services

Drawing on the SYSTRA report and its conclusions (pg 37), submitted April 2010, the
next simulation will focus on the 4"/King Street train and traffic signal interlocking
capacity and verify the proposed street traffic and train operating plans. The expanded
and revised signal system at the new diamonds will determine the minimum headways
and maximum throughput, and, will be modeled in’ detalil usmg the Rail Simulation
Application which has appropriate signal modeling capablllty

The report preparation and results of the simulations will assist SFMTA traffic and
transit operations staff to determine and establish that the intersection design and
operation will achieve the approved Service Plan AM an PM peak level of service. The
SFMTA’s review of the simulation results with the .s&écted provider will consider if
’ service plan are needed to

the goals outlined here.

The final scope and costs of th

presents summary highlights, key t0|r:>‘t
by the construction contracis '

\"to further use it to a) test
) to test infrastructure changes; or, c) to
ed during rehabilitation the interlocking;
3) the effects of changing passenger

! The Consultant shall document these steps to build on and draw from the SYSTRA simulation and analysis:

a) Incorporate changes to the operating plan, and infrastructure design that are now described in the T-Third Phase 1 + 2
Service Integration Plan and CS 2012 Final Design Report.

b) Address that this work avoids duplication of effort from the SYSTRA's simulation report where possible.

¢) Confirm the new model equivalency to SYSTRA's RAILSIM for producing accurate modeling of train movements, train signal
systems, load flow, etc.

d) Confirm that the new simulation will accurately model the street fraffic signal effect on train movements between the portai and
King Street and the capacity of the 4th/King Streets intersection to support train operations. Specifically, the simulation report
shall exactly document the traffic signal complexity at the diamond intersection and address if the works needs to be
supplemented by a separate fraffic simulation such as VISSIM to capture the complexity.
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T-Third Phase 1 + 2 Service Integration Plan
Scope of Systems / Operations Simulation Services

1.1 T-Third Phase 1 + 2 Network Simulation Analysis by SYSTRA“ '

The 2010 operations/capacity simulation defined the limits of operations for the T-Third
line from the Ferry Portal of the Muni Metro service to the Sunnydale terminus near
Bayshore; also, the N-Judah line between the Ferry Portal and that line’s 4™M/King Street
Station terminus; and, the Central Subway service between 4"/King Street and
Chinatown Station. SYSTRA released a technical memorandum: Muni Central. Subway
Network Simulation Analysis, dated April 5, 2010. The SYSTRA report concluded that
the “headway intended in the service plan can barely be sustained at the intersection of
4™ and King Streets.” The report also indicated that thesrecovery time provided in the
operating plan was insufficient to provide reliable servi §

The recommendations were:
a) Complete AM pull-outs from MME earlier toredu
e

b) Increase recovery time at terminals a
to move trains through 4" and King:
cycle.

berthlng at 4"/Berry

Coincidently to the Systra ré‘bg
improvements to redesign and re

~where the cross over:tozapp
movements by the Phase™l;;
redesign are expegte

‘erforma dé for all Ilght rail movements
nance assessment of the 4" and King

2 Changes to the Service Integration Plan include removing a “Tripper” service that operated only between Chinatown and 4th
Street/King St. Station. The headways of the Mission Bay Loop and the service between Chinatown and Sunnydale were also
adjusted based on the final New Starts ridership forecast released in July, 2010. The Embarcadero Line between Fisherman's
Wharf and 4th/King Street via the 4% Street diamond interlocking was also added.

Rev. as June 2012 v ' Page 3 of 12




T-Third Phase 1 + 2 Service Integration Plan
Scope of Systems / Operations Simulation Services

1.2 Service Integration Plan:

The Third Street Light Rail Phases 1+2, 2018-2030 Service Integration Plan for
Operations, Fleet, and Financial Planning, Revision 1a, dated June, 2012 describes
service to accommodate ridership demands and integrate the Central Subway Phase 2
with Phase 1.

Key Phase 1 + 2 Service Integration Plan elements include:

a. Establishing at the 2018 start-up the completed T-Third Phase 1 + 2 6.8 mile service
route between Chinatown and Sunnydale for revenue service.

b. Establishing in 2018 the T-Third 2.9 mile service "between Chinatown and the
Mission Bay Loop (MBL) for revenue service.

e e result-in—trains—arri bar
seconds. In 201 BL i mate iii‘to serve 14 OOO average

weekday boardjj 0:boarding “‘6 %)

R

* Note that as background, the SFMTA will implement extending the N-Judah service route from
the 4th/King Street terminus to the Mission Bay Loop in the 2016 time period to provide interim
supplemental service to the T-Third corridor.

Rev. as June 2012 ' Page 4 of 12




T-Third Phase 1 + 2 Service Integration Plan
Scope of Systems / Operations Simulation Services

The following table summarizes ridership and service plan information.

T-Third Phase 1 + 2 Service Integration Plan Rldershlp and Service Summary

Current (1 Forecast
Service Description 2019 2030
1.| Overall Muni Transit Daily Boardings w/o CS 673,196 | 847,328 901,430
2. | Overall Muni Transit Daily Boardings with CS ‘ - 856,393 917,576
3.| Overall New Muni Transit Boardings Difference with CS - - 9,065 16,146
4.| Overall T Line Phase 1 Daily Boardings Today Bayshore — Berry Street .. - -
5.1 T Line Daily Boardings for just those on the CTS — MBL service (2) - - 21,930
6. T Line Daily Boardings for just those on the CTS - Bayshore s 42,690
7.| Overall T Line Daily Boardings with CS (Line 5 + 6 above
8.| T Line Daily Boardings for the CS Phase 2 4-station
9.| CTS — MBL service / CTS - Bayshore service combifjed frequency (4)
10]-T-Line-LRVs-per-Train-Set-forMission-Bay-and-Bayshore
Notes: %
1) Source of current SFMTA ridership hii : / X
2) The CTS - MBL service and boardin e for traiis.tr ill operate between Chinatown and
- ——--————Mission-Bay-Leop— - —
3) The CTS - Baysh ,4/ ‘ ins:thatwill opérate between Chinatown and
the Bayshore teréO Bo ation:segment only are those
and King who are on both the CTS — MBL and
»

d:frequency is 9'minutes in the PM and 10 minutes in the
2quency currently varies between 12 and 20 minutes. Source of
ttp://www.sf[n xcom/cms/mroutesNVeekdavFrequenchuude htm

scheduled servi

d. Finally, including the %E?mbarcadero service that will operate from Fisherman’s
Wharf to 4“1 and King Street terminus at Caltrain.

This route is expected to be underway in the 2018 Baseline, at the 2018 Start—up,
and the 2030 service periods.
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T-Third Phase 1 + 2 Service Integration Plan
Scope of Systems / Operations Simulation Services

2. Service Simulation Routes*

The proposed limits of the simulated system and the three primary routes are:

a. Existing N Line Embarcadero. Simulation of current light rail operations between the
2" and King street Station to the 4th and King Street that is the currently T and N-
Line route.

This route captures the N and E line plus trains entering and leaving service via MME.

For this route’s background current revenue schedule ee the “5611” transit
information for the T-Third at the following web site
http://transit.511.org/schedules/index.aspx#m1=S&m2=
the header KT - Muni (SFMTA) Ingle5|deITh|rd St S

routeid=438658cid=SF under

along this route. The Ferry Portal
operations on the CS alignment at the;
the portal transmonlng between the ‘A__,a

operations:

3 ion: between 4th
eet Station. This route captures

of future light rail operations between/through the 4th
and the Chinatown station platform.

This route will ¢a e 2,000 feet of surface operatlons, the portal transition,
subway service at t “stations and the CTS turn arounds via the crossover, tail
track and platforms. “The current estimated travel time from CTS to 4" and King
Streets is 8 minutes.

* The proposed simulation limits in this scope do not capture the entire T-Third line to Sunnydale. For
this' scope the simulation is expected to generate appropriate treatment of trains entering the
simulation with variability, as well as with accompanying information demonstrating that the run times
on this segment and turning movements/times at Sunnydale are adequate for the cycle times used in
the Service Integration Plan.
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T-Third Phase 1 + 2 Service Integration Plan
Scope of Systems / Operations Simulation Services

3. Scope of Work

Central Subway Systems Consultant will provide professional engineering services in
the form of operations simulation and analysis. These services will consist of modeling
train service as described in Section 1.2 and Section 2 (Routes) above and described in
full in the Third Street Light Rail Phases 1+2, 2018-2030 Service Integration Plan for
Operations, Fleet, and Financial Planning, Revision 1a, dated June 2012. Proposed
operations on all existing and planned mainline track and signal conditions and
interlockings will be incorporated. The analysis shall not include yard capacity or

operations.

Operations of MME related revenue train moveme(? be captured by trains leaving

or entermg the simulation limits at 20th Street just

[ ]
- the diamond are.nc Saht
:startand decre e se%ﬂ
periods _‘.,;S’:tfalns me\fe betwee fif
potential d&j:

¢ More opportunities to grant a pre-emption request will be
included in the intersection signal program.

A second focus is the Chinatown Station timing and travel through the cross over, the
reversal of direction by the operators and boarding times to conS|stentIy achieve the
proposed headway at the terminus operations.

The first step will be to collect and database the engineering data describing the existing
system (This data includes track alignment, grades and curvatures, train consist and
performance, signal system data, etc.). A Base Case simulation will be developed to
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T-Third Phase 1 + 2 Service Integration Plan
Scope of Systems / Operations Simulation Services

represent existing infrastructure and train operations. Once development of the Base
Case.is complete, the model will be verified against the raw data, to eliminate coding
errors. Train operations on the Base Case model will be validated against existing
operating data.

Following validation, the Base Case simulation will be modified by adding the Project.
‘Simulations will be run to test the ability of the proposed infrastructure to accommodate
the proposed operating schedules.

Central Subway Systems Consultant will report the results of these simulations in the

form of operational statistics (run times, delay times, and ’ peed performance) and
strmgllnes as well as written text, to assist in the interpi fion of the data.

4. Task breakdown

- 1.0 Data Collection — Data needed to mog
extensions and improvements wil

m, as well as proposed
and provided to the

consultant by the SFMTA.

1.1

acteristics, performance, and
V2 vehicles that will be operated in the

t “design criteria for the design of traffic controls
construction of the project.
ts general guidelines for the design of the train control

1.6

1.7  CS Drawings CTS to 4™ and King

Vertical and horizontal alignment

Station locations and platform lengths

Interlocking configurations

MR-1141 Third Street Light Rail Transit Project, Mission Bay, King Street
to 22nd Street Drawings, dated September 26, 2001.

1.12 Signal and 1J locations.

— =\ -
- 2 © oo
- O
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T-Third Phase 1 + 2 Service Integration Plan
Scope of Systems / Operations Simulation Services

1.13 Route priorities at interlockings that may not be indicated on the signal
drawings. '

1.14 Safe braking criteria

1.15 Normal service braking rates

1.16 Allowable speed data.

1.17 Operators manuals and/or rulébooks

1.18 Operating plans.

1.19 Schedules and headways for all services operating in the area to be
modeled, including the N-Judah, and T-Third St. Long and Short line
service, and the E-Embarcadero line whj ;gs expected to be operating
between Fisherman’s Wharf and 4"/Ki /p fréet Station by 2018.

1.20 Detailed information of all non-reveniiezmoves in the modeled area and
when they occur.

1.21 “San Francisco LRV-2 P
Transportation Systems, date

1.22 “SF Muni LRV2 Technical®
Version

by General Electric

1992 Conformed

The model of the eX|stmg ne Werk Will;

.-,z.*

"“t’*hne betwéeanOth

* f;output to validate the Base Case simulation
|, data prowded in the “Technical Memorandum, Muni
Simulation Analysis”, produced by SYSTRA and dated

April 5, 2010

4.0 Future Case Dé [ ent — The Base Case database will be revised to include:
4.1 Mission Bay:Loop.
4.2  Central Subway from 4th and King Streets to the proposed storage tracks
north of the intersection of Jackson and Stockton Streets.
4.3 Proposed train operations and schedules through the modeled area based
on planned headways and service.

4.3.1 T- Line service between the Chinatown Station and the MBL turn
around. A proposed service schedule will be proposed based on
the simulation of the distance, alignment features, train
performance, the expected headways and hours of service.
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T-Third Phase 1 + 2 Service Integration Plan
Scope of Systems / Operations Simulation Services

4.3.2 T-Line service to Sunnydale terminus. A proposed service schedule
will be based on the simulation as noted for the MBL service. '

4.3.3 N-Judah service to the King Street terminus based on a schedule
provided by the SFMTA.

4.3.4 E-Embarcadero service to King Street terminus based on a
schedule provided by the SFMTA.

5.0 Evaluate Future Case. The Future Case simulation will produce the above four
services, run and evaluate the combination for operational instability and capacity
chokepoints. The results shall be compared to the:previous SYSTRA simulation
and analysis. Findings will be presented to t ient and a set of preliminary
suggestions for mitigating operational and ity issues will be presented for
consideration. :

Mitigation measures to be considered Wi, ir
configuration modifications, and oper’

6.0 Future Case revisions and evaluatl‘

‘eedback from-the-CS- Pl'OjeCt staff

attend meetlngs as necessary. Central
tend meetings via conference call and

ata listed under task 1 unless it already resides in the
Consultant offices or the Project office.

3.0 Observed runtiri ,V\’/ell times, turn times, traffic light signal delays provided in
the “Technical Meﬁmrandum SFTMA Central Subway Network Simulation
Analysis” by SYSTRA, dated April 5, 2010 are valid and can be applied in the
“development of the Central Subway Systems Consultant simulation.

4.0 Dwell randomization parameters developed by SYSTRA and provided in the
“Technical Memorandum, Muni Central Subway Network Simulation Analysis” by
SYSTRA, dated April 5, 2010 are valid and can be applied in the development of
the Central Subway Systems Consultant simulation.
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5.0

6.0
7.0
8.0

T-Third Phase 1 + 2 Service Integration Plan
Scope of Systems / Operations Simulation Services

Collectidn, of new data and development of randomization parameteré listed in
assumptions 3 and 4 is not included under this scope.

Schedule of completion based on NTP.
Up to 3 alternatives will be analyzed as described in Task 6.

T-Third service, and T-Long service, will be introduced and removed from the
simulation at Marin Street Station.

9.0 N-Judah service will enter and exit the simulation at the 2" and King Street

10.0 E-Embarcadero service will enter and exit the simul

6. Deliverables:

.‘f:::{' S,

n:at Folsom Station.

30 days

23 days are concurrent w/ Task 2.0
30 days

14 days

21 days

Task 5.0 — Evaluate Future Case 21 days

Task 6.0 — Future Case Revisions and Evaluation 60 days

“Task 7.0 — Final Report 14 days

Task 8.0 — Meetings and Field Trips X meetings, X days total
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T-Third Phase 1 + 2 Service Integration Plan
Scope of Systems / Operations Simulation Services

8. Cost breakdown:

1.0 Data Collection — Data needed to model the existing system, as well as proposed
extensions and improvements include the following:

2.0 Base Case Development
3.0 Base Case Validation

4.0 Future Case Development
5.0 Evaluate Future Case.

6.0 Future Case revisions and evaluation
7.0 Final Report.

9. Scope Appendices

2 vehicles.

Section 10 trafﬁe:

Section

\Cs2sa001\Ncsm544.1\FTA New Starts Reports FY 2008 -2012\FY 2012 NSR Service Plan - O&M Costs\2011-03 Rev 112012
Rail Simulation\SFMTA DRAFT CS Simulation Scope Rev 1a La (7).Doc
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