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Abstract

The former LIRR Rockaway Beach Branch line has sat abandoned since 1962.
Various proposals over the decades for reactivation have gone nowhere, while the City
of New York has proposed converting the land into public park space. The QueensLink
is a proposal to bring back service on the line, while providing community park space.
But this idea has faced pushback from the MTA, which has claimed in the past that
reactivation of service would bring high costs and low ridership. By applying the US-
FTA’s Simplified-Trips-On-Projects (STOPS) ridership estimation model, this study at-
tempts to examine the ridership along the QueensLink corridor and its larger network
ramifications, should the corridor is properly integrated into the NYC subway system
via the Queens Boulevard Line. Aiming for an opening year of 2040, these scenarios
consider different Manhattan bound trunk services and the corridor/borough specific
ridership changes, and answer questions of “what if” in different service changes. The
results of the ridership scenarios from STOPS are studied and analyzed, and its real-
life implications and future outlook are discussed in depth in relation to next steps with
respect to both the QueensLink non-profit and interested stakeholders.
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|: Introduction

QueensLink, a non-profit transit advocacy organization, is proposing a rail and trail project
that will be built along the old Rockaway Beach Branch (RBB) right-of-way. This former
Long Island Rail Road (LIRR) rail line has been abandoned since service ceased in 1962,
although ownership of the route remains public. More specifically, the QueensLink initia-
tive proposes reactivating the RBB as a New York City Transit Authority service, creating
a direct connection between the Queens Boulevard Line and the Rockaways.

This plan includes the development of four new stations, facilitating transfers to the exist-
ing @, ©/0, 0, ®, ©, 0, R and @lines, as well as the LIRR. Additionally, the project
envisions up to 33 acres of new parks and protected bike paths along the right-of-way,
offering both transportation and recreational benefits to the community. Stakeholders of
the local Queens and wider New York City community have long advocated for such a
reactivation. This advocacy stems from the reality that the city’s current subway system
forces residents to use inefficient east-west routes and exacerbates congestion on munic-
ipal roads and highways. Generally, the city’s monocentric system design favors lines that
offer a singular connection to Manhattan, versus a line that actually connects the borough
as a whole.

QueensLink remains a community-driven initiative, supported by local civic groups, tran-
sit advocates, and elected officials. It has garnered increased attention in recent years,
including being awarded a $400,000 grant from the U.S. Department of Transportation
(USDQT) as part of the Reconnecting Communities Pilot Program. Announced on Jan-
uary 10, 2025, this funding aims to support a comprehensive study assessing the so-
cial, environmental, economic, and equity impacts of reactivating the RBB for transit and
greenspace purposes. The grant requires a matching contribution, and QueensLink suc-
cessfully secured this through community fundraising efforts, raising over $100,000 in just
39 days. This rapid response underscores the strong community support for improved
transit options in Queens.

By presenting a quantitatively and computationally rigorous estimation of projected rid-
ership for different iterations of the reactivation, this report aims to make the case for
improved transit access, reduced congestion, and enhanced connectivity of under-served
communities that the RBB is uniquely positioned to bring. Ridership projections — both
on the station and system-wide level — will be generated using the US Federal Transit
Administration’s Simplified Trips-On-Project Software (STOPS), a software designed for
mixed-mode transit ridership estimation.

Considering various iterations of the RBB reactivation is key, as any one of them could
be most optimal in terms of generating larger and more inclusive ridership. We consider
scenarios of varying operational feasibility. As a final addition, we will provide estimates
of the additional operating costs under each of these scenarios.



Il: Literature Review

The current commute times from the Rockaways and Southern Queens are among the
longest in New York City, longer than parts of Nassau County ¥ A reactivated RBB could
save time and ease intra-borough travel for over half a million daily trips.’¥ The MTA
has shown little support, but local advocates and researchers — including a report by
David Krulewitch® and a team from NYU Wagner® — argue it's feasible and potentially
cost-effective compared to other megaprojects like East Side Access. Krulewitch’s paper,
in particular, examines six transit reactivation options in total, noting that many neigh-
borhoods became transit-isolated after RBB service ended.® He argues that past low
ridership was due to truncated service, not lack of need.

In its 2018 Rockaway Beach Branch Sketch Assessment,1® the MTA explored the feasibil-
ity of restoring passenger rail service on the former LIRR RBB at a sketch planning level.
Phase 1 of the study considered two reactivation options: integrating the RBB with the
LIRR Main Line or connecting it to the NYCT subway’s Queens Boulevard Line. Phase 2
explored linking the RBB (via LIRR service) directly to the Central Terminal Area of John
F. Kennedy International Airport, potentially facilitating a one-seat ride between the airport
and Midtown Manhattan.

The study estimated that reactivating the RBB as part of the LIRR would cost approx-
imately $6.7 billion, while integration with the NYCT subway system would be around
$8.1 billion™ The sketch assessment also provided ridership estimates for two scenar-
ios. Reactivating the RBB as part of the LIRR was projected to serve approximately
11,000 riders on an average weekday. This service would facilitate a commute of about
30 minutes between Howard Beach and Penn Station. Integrating the RBB with the NYCT
subway system, on the other hand, was estimated to accommodate around 47,000 daily
riders, offering a commute of approximately 45 minutes between Howard Beach and 34th
Street-Herald Square.’®

The MTA’s 2023 20-Year Needs Assessment'® also assessed the viability of the RBB
reactivation, generating new numbers for the cost estimate and ridership projections. This
study estimated the cost of reactivation at $5.9 billion, a reduction from the 2019 estimate
of $8.1 billion. In their report, the MTA projected that reactivating the RBB would serve
approximately 39,200 daily riders, a 17% decrease from the 2019 estimate of 47,000 daily
riders.’® As a result of these numbers, the MTA decided to deprioritize the project in its
long-term planning.

'Appendix D.1: Transportation—Ridership Modeling™” outlines the methodologies em-
ployed by the MTA to forecast transit ridership, with a particular focus on the Second
Avenue Subway (SAS) project. Whether these methods were used to project ridership
on the reactivated RBB is unknown, but since this document is the only information that
the MTA has provided publicly on the subject, the literature review will elaborate on the
models’ specifics.



The MTA’s document describes the integration of several modeling tools, in particularl the
Transit Demand Forecasting Model (TDFM) and the Regional Transit Forecasting Model
(RTFM). The TDFM, developed by NYCT is a GIS-based model that simulates the city’s
subway and bus networks. Utilizing TransCAD software, the TDFM incorporates a zone
system based on census tracts, allowing for origin-destination trip analyses. The model
accounts for various factors that influence transit demand, including service frequency,
travel times, and transfer connections. Notably, it does distinguish between individual
transit routes rather than aggregating services.

Complementing the TDFM, the RTFM offers a broader regional perspective, encompass-
ing commuter rail, automobile, and other travel modes. This model is instrumental in
assessing mode shifts, such as transitions from car to transit, and estimating the impact
of commuter rail passengers transferring to subway lines.

The SAS project serves as a case study for the application of these models. According to
the document, the process involved several key steps that illustrate the complexity of the
forecast approach. First, a detailed representation of the city’s transit infrastructure was
created by dividing New York City into 2,294 zones. Next, trip tables for both the base
year (2000) and the forecast year (2025) were developed using data from the 1990 U.S.
Census, MetroCard usage, and projections of population and employment growth. These
tables were further refined through the integration of outputs from the RTFM, which con-
tributed estimates of commuter rail transfers and shifts in transportation modes. Finally,
these projected trips were assigned across the modeled transit network, allowing analysts
to estimate ridership levels on specific routes and stations. This comprehensive modeling
effort projected substantial ridership for the Second Avenue Subway, demonstrating its
role in relieving the overcrowded Lexington Avenue Line and redistributing transit demand
across the network.

Ridership projection models such as TDFM and RTFM are powerful tools, but they are not
without significant limitations. Chief among these is the extent to which human judgment
shapes key inputs and assumptions. While the models are data-driven, they rely heavily
on initial decisions about variables such as population growth rates, employment fore-
casts, trip distribution patterns, and even the attractiveness of transit compared to other
modes. These inputs are not purely objective — they are selected, estimated, or adjusted
by analysts, often based on judgment calls or incomplete data.

If the MTA allowed public access to the same depth of ridership forecasting insight for
the RBB as they did for the SAS — and expounded on why and how model inputs were
chosen — reproduction of these results for validation would be much simpler.

The decision to deprioritize the RBB project has generated criticism from local advocacy
groups and community members, who argue that reactivating the RBB would provide
much-needed transit options for underserved areas in Queens. They contend that the
MTA'’s evaluation did not adequately lay out the process used to arrive at both its cost
estimates and ridership projections. Both cost estimates provided by the MTA, for exam-



ple, are significantly higher than the transportation firm TEMS calculated (approximately
$3.5 billion).™ While the firm’'s findings effectively contest those of the MTA regarding
the project’s affordability, this report is a part of the literature that attempts to reproduce
and/or challenge the MTA’s ridership projections for QueensLink.

lll: Necessary Assumptions

(A) Overall Assumptions

Broader Evaluation Parameters

This study focuses on the ridership numbers of proposed QueensLink services on the
Rockaway Beach Branch corridor. The year in focus in the 2040 opening date. Both the
RBB corridor under 2019 Sketch Assessment and 2023 MTA 20-Year Needs Assessment
Metric will be evaluated as corridor ridership metrics, and the network impacts of the re-
activation will be limited to stations and lines within the Borough of Queens. All proposed
QueensLink scenarios will takeover the current Rockaway Shuttle between Broad Chan-
nel and Rockaway Park-Beach 116 St unless otherwise specified in the Build Scenario
assumptions and scenario specific descriptions below.

Corridor and Station Nomenclatures

This report will adhere to the station names found on the current MTA subway map as
well as the MTA’s existing abbreviations of common roadway names, such as Boulevard
— Blvd, Avenue — Av, and Street — St. In addition to station names, this report will
abbreviate common agencies, subway line names, and alignment names for brevity.

For the sake of brevity and unified understanding, the "QueensLink corridor” refers to the
section highlighted in Figure 1 from 63rd Dr down to the Rockaways and includes both
branches of subway service on the Rockaway Peninsula. The "abandoned RBB corridor”
represents the section of the derelict ROW between the LIRR mainline and the Liberty Av
line (A train). The full list of abbreviations are in Appendix .

Zoning and Land Use Changes

The STOPS software is programmed to consider the five boroughs of New York City
and the surrounding counties as its study area. Throughout the formulation of the study,
potential zoning and land-use changes are not considered, as these remain subject to
considerable and unpredictable change and are beyond the scope of this study. This
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also includes recent zoning reforms such as City of Yes, which are not considered in this
study. Therefore, all scenarios (existing, no-build, and build alternatives) maintain existing
zoning maps.

LIRR Alternatives and LIRR Atlantic Avenue Station

This study does not consider LIRR service in any proposed scenarios. Since the southern
portion of the RBB is already integrated into the larger NYCT subway system; it is both
operationally, logistically, and financially preferable to maintain NYCT operations rather
than LIRR alternatives. This study will only consider NYCT subway build alternatives.

The QueensLink plan proposes reopening the Woodhaven Junction station on the LIRR
Atlantic Branch which was closed in 1977. This study, however, does not consider network
or ridership impacts of the LIRR resuming service at the Woodhaven Junction station,
thereby connecting the QueensLink corridor with a direct LIRR Atlantic Branch. The larger
ramifications of this LIRR/NYCT subway transfer point would have resulted in a significant
scope creep, as many more variables and data sources would be required. As such, all
proposed scenarios explored in this study do not consider the LIRR or the reopening of
the LIRR Woodhaven station on the Atlantic Branch.

Far Rockaway Repairs

During the study period, the Rockaway Line Resiliency and Rehabilitation project shut
down NYCT subway service on the southern portion of the NYCT Rockaway Line. The
available static subway General Transit Feed Specification (GTFS, the standard data for-
mat for transit schedules) taken from February 2025 from MTA’s official site at the time
contained A line schedules that terminated all Far Rockaway bound A trains at Howard
Beach-JFK Airport station. To recreate the post-repair schedule for the Existing Scenario
STOPS model, the February 2025 GTFS is modified to account for the resumption of
service patterns by the @ train serving the Rockaways, using previous GTFS files that
contained static schedules for normal Far Rockaway-Mott Av operations. Further details
are in the Methodology section of the report, specifically in section 5(C).

The Existing scenario GTFS has been since updated to the November 2025 GTFS sched-
ule after the conclusion of the Rockaway Line repairs. The MethodOlogy section 5(C) has
since been updated.

Queens Bus Network Redesign

This study does not consider any Queens Bus Network Redesign changes. The redesign
is slated to enter effect after the publication of this report, and there is no redesigned bus



GTFS dataset for all the new and modified routes available to the public. All bus GTFS
files are based on the latest February 2025 static GTFS files available on MTA’s developer
resources website, and are ingested into STOPS as is.

(B) No-Build Scenario Assumptions

Ongoing MTA Projects: Second Avenue Subway Phase 2

The No-Build Scenario is a modified (but unified) GTFS schedule for MTA buses and
subways. It includes relevant information about ongoing capital expansion projects. The
selected opening date parameter for QueensLink in the context of this study is 2040.
Since the three stations of SAS Phase 2 are slated to open before this year, we include
SAS Phase 2 in all of the No-Build scenarios. The locations of the 3 stations of SAS
Phase 2 are taken from the diagrams and illustrations in official MTA documents, such as
in the illustration below (Figure 2).

At the publication of the study, the MTA has also released the feasbility study of the west-
ern extension of Phase 2 project.®® This extension on 125 St is not considered in this
study.

Ongoing MTA Projects: Interborough Express (IBX)

The Interborough Express (IBX) is an ongoing MTA capital expansion project with political
support from New York State Governor Kathy Hochul. The project has received multiple
funding rounds from the State and Federal governments. As of this study’s publication,
the IBX project has completed its preliminary scoping phase and is moving on to the
engineering and design phase. This will eventually culminate in a public announcement of
the intent of the environmental impact statement (EIS) in the near future. Looking forward
from 2025, this study also anticipates a 2040 No-Build Scenario with the IBX completed,
as current official MTA planning documents estimate its completion in late 2035, barring
further delays.

Since the IBX is further along in the planning process and will likely open before the
chosen QueensLink opening date of 2040, this study examines the synergies between
these two circumferential lines.

CBTC on the Rockaway Beach Branch

This report assumes that a reactivated RBB will contain the full installation of the same
Communication-Based Train Control (CBTC) equipment compliant with the CBTC mod-
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ernization program on the Queens Boulevard Line (QBL) West project.24252627 The MTA
is also moving forward with CBTC signal modernization on the IND Fulton Street Line, the
branch of the @ train that currently operates the southern section of the existing RBB line
from Aqueduct to Far Rockaway/Rockaway Park, as part of the 2025-2029 Capital Pla.
This is afforded by revenue gathered by the reinstated Central business Tolling Program
(more commonly known as Congestion Pricing) in January 2025.%

Modern CBTC signal systems unlock the full potential of the New York City subway by
maintaining the safety of fast, frequent train operations on a double tracked system of
up to 30-32 trains per hour, accounting for delays in real-life operations. As such, this
study assumes that the entire fully reactivated RBB will be CBTC-enabled from day 1 of
its revenue operations.

Existing operations on the QBL local tracks from 36 St Station to Forest Hills-71st Av
see the R and © trains operating during weekdays, and only R trains during week-
ends. During weekends, the @ train is shortened to Delancey St/Essex St in Manhat-
tan, and on late nights, it operates as a shuttle operating between Myrtle Av and Middle
Village-Metropolitan Av. Certain @/@ train operations move to QBL local when construc-
tion/maintenance occurs on the express tracks/beyond Forest Hills-71st Av station. The
proposed system of QueensLink will connect the former LIRR Rockaway Beach Branch
line to the QBL local tracks using bellmouth provisions in the tunnels just East of the 63rd
Dr - Rego Park station.

Fumigation Work Rules

Operating the RBB as a branch of the QBL local will free up capacity at the congested
terminal of Forest Hills-71st Av station, where both @ and R trains terminate on week-
days during the day. The current terminal is hamstrung by stringent, existing fumigation
work rules, which reduce the terminal’s turnback capacity during peak hours. These rules
require NYCT staff to walk each car arriving at the platform and manually remove any pas-
sengers lingering on the train before the train can use the layup tracks behind the station
to reverse direction. The proposed operational changes of this study assumes existing fu-
migation work rules will remain in place. The QBL local tracks can see additional services
added with the introduction of proposed QueensLink services on the RBB corridor where
additional terminal locations in the Rockaways allows for smoother terminal and turnback
operations away from the QBL terminals.

The @/ Swap

During the writing of this study, the MTA has announced the permanent service change
named the @ /@ swap,*" in which the @ train would run via the 53rd street Tunnel and the
W train via the 63rd street tunnel. This route change will eliminate two train merge points
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in Long Island City, reducing delays caused by trains heading into and out of Midtown
Manhattan, as shown in the illustration below (Figure 3).

Queens Blvd Line Track Schematic

with problematic merget points

uuuuuuu
aaaaaaaaa

uuuuuuuuuuu
uuuuuuuu

Figure 3: Queens Boulevard Line merging situation with current operations. Swapping
the tunnel routing of @ and @ trains will eliminate two problematic merge points (in green
boxes), reducing delays.?®

In the swapped scenario, the @ train will replace the @ train to serve the three stations
on the 63rd street tunnel corridor—Lexington Ave-63rd St, Roosevelt Island, and 21st St-
Queensbridge—before moving on to serve the stations on the QBL local tracks.

Currently, the @ is scaled back to Delancey St/Essex St after evening peak hours, and
Myrtle Av during late nights. To avoid confusion and to imitate a more realistic service
scheme, this study assumes that the @ will run its full route length from Middle Village
- Metropolitan Av to Forest Hills - 71st Av from approximately 5:00 AM in the morning
until 9:30 PM, as this service schedule will satisfy the majority of the needs of the subway
riders utilizing the @ train. It will be scaled back first to Delancey/Essex Sts after 9:30 AM
and then Myrtle Av during late nights. Starting from 9:30 PM to 5:00 AM to next morning,
the @ will run via the 63rd street tunnel to cover for the @ scaling service back to Myrtle
Av and Delancey/Essex Sts in the no-build scenarios. Some of the proposed operational
schemes will make special note of whether this @/@ route change (denoted as the The
@/® Swap in descriptions) is part of the particular scheme and the changes are made at
the GTFS fileset level. The No-Build GTFS Scenario containing the active @/@ swap is
the No-Build 2 Scenario (see Section 5(c) of the Methodology Section for More details).
The @/ swap are now in effect as of December 8th, 202551

(C) Build Scenario Assumptions

Transfer Penalties

This existing transfer penalty between two subway stations, according to available MTA
static GTFS schedules, is 180 seconds. As such, this study applies the same 180-second
transfer penalty for passengers transferring between QueensLink Stations and existing @
and @ /@trains in Southern Queens. QueensLink hopes that the transfer designs will
be well implemented and transfer time will be kept in line with the rest of the existing

12



longer transfers in the subway network. Should QueensLink be built, the exact transfer
passageway design and time impact would be left to the MTA’s discretion.

Fleet Street Infill Station

The QueensLink proposal is based on the previous 2018 MTA Sketch Assessment, which
included four new stations, with no additional stations suggested. However, extensive
feedback during public outreach events has convinced QueensLink to explore a Fleet
Street infill station option. To avoid redundant scenarios, the infill station within the STOPS
model will be considered only if the Metropolitan Av-Parkside station sees a consistently
strong ridership result across most proposed scenarios. If so, whichever proposed service
pattern sees the highest ridership across the RBB will be further examined with the infill
station to see if the overall ridership on the RBB increases or decreases. This methodol-
ogy is intended to quantify the cost and impacts of adding this often-requested station on
the reactivated line.

Far Rockaway/Rockaway Park Terminal Swap

The question of using the Far Rockaway-Mott Av station as the terminal for the proposed
scenarios has also been raised during QueensLink’s community outreach efforts, as the
Far Rockaway-Mott Av branch serves more riders as opposed to the Rockaway Park-
Beach 116 St branch (the Rockaway Shuttle between Rockaway Park-Beach 116th St and
Broad Channel stations). In order to present a holistic picture of the ridership differences
between the two terminals, the study will introduce the mirrored scenario where the new
RBB service takes over the Far Rockaway Branch of the existing @ train instead of taking
over the Rockaway shuttle. In this mirrored scenario, the @ train will use Rockaway Park-
Beach 116 St as a full-time terminal instead of its existing terminal at Far Rockaway-Mott
Av. The ridership results of the flipped terminals scenarios will be presented in scenarios
2D/2E (see Scenario Design section for more details).

Unconsidered Broadway Line Service Scenario

When mapping out hypothetical service scenarios, all three major B-Division trunk lines in
Manhattan were considered: 8th Avenue, 6th Avenue, and Broadway. Examining the 8th
Avenue capacity and schedules yielded the new H service scenario. An analysis of the 6th
Avenue capacity yielded an extension of the existing @ train and a possible new @ service
scenario. Examining the Broadway line yielded an extension of the existing R train. While
a hypothetical new Broadway service was mapped out, this study deemed it infeasible
under existing NYCT subway route structure. The prerequisites of a hypothetical new
Broadway service include a major de-interlining effort across the entire NYCT Subway B-
division and potential expansion of the City Hall terminal in downtown Manhattan. Thus, it

13



is outside the scope of the report, and this study does not pursue a Broadway Line-based
new service scenario.

Flushing Line Maintainence and Current Long-term Repairs Outage

As of the writing, the @ train is currently undergoing structural maintenance and repairs®?
that impact the completeness of static GTFS schedules of the @ train. Certain stations
are skipped in one direction during weekday hours as long term outages. To fully cap-
ture the ridership impacts of QueensLink services on the @ train stations in Queens, the
study utilizes 2019 GTFS for the @ train that ran the full express and local services on
both directions in weekdays within the Build scenario. This is done to account for service
quality and travel behaviour changes once the current maintenance and repairs are con-
cluded. In the detailed ridership analysis and comparisons, the stations currently facing
long term outage in one direction are omitted from ridership comparison due to lack of
good reference data to perform such comparison.

14



IV: Scenarios Examined

The specific scenario designs are laid out in 3 tiers. The proposed Tier 1 scenarios
contain the most straightforward and contained scenario, where modifications only apply
to the QueensLink corridor. The proposed Tier 2 scenarios are extended scenarios that
utilize the QueensLink corridor with more modifications or proposed service extensions.
The proposed Tier 3 scenarios considers QueensLink corridor’s ridership synergy with
the IBX.

(A) Tier 1: Core Scenarios

Tier 1 proposed scenarios contain the two core service scenarios considered in this study:
the 6th Avenue @ extension service and the 8th Avenue @ extension service. See Build
scenario assumptions for reasoning behind the lack of Broadway service scenario con-
sidered.

1A: 6th Avenue » Extension

Manhattan

(a) 6th Avenue M (b) 8th Avenue H

Figure 4: Tier 1A/1B Scenarios

This scenario is one of the more intuitive service scenarios explored in this study, and
it is consistent with QueensLink’s existing advocacy efforts. The @ train currently runs

15



from Middle Village-Metropolitan Av to Forest Hills-71st Av in daylight hours, with late
evening service reduced to Delancey St/Essex St. Late night service exists as the Myrtle
Avenue shuttle between Myrtle Av and Middle Village-Metropolitan Av. In the proposed
service scenario, the @ train will be reinstated as a full 24-hour service from Middle
Village-Metropolitan Av to Rockaway Park-Beach 116 St, to maintain service on the four
new stations on the QueensLink corridor and the three stations on the 63rd Street tunnel
corridor. This service scenario accounts for the aforementioned @/ swap. Overall, it
will run at its current frequency of 8-9 TPH (trains per hour) on all sections of its route
during peak hours, 5-6 TPH on off-peak and intraday hours, and 3 TPH on late nights.

To further supplement service on the QBL local tracks and 6th Avenue local stations,
this proposed service also adds a peak hour ¢ trains that run between LES-2 Av and
Rockaway Park- Beach 116 St. This peak hour supplemental service is not able to run on
the @ train segment between Delancey St/Essex St and Middle Village-Metropolitan Av
due to infrastructure constrains on the Jamaica and Myrtle lines. Currently, the @ train
uses 8 car trains due to the shorter platforms on stations between Delancey St/Essex St
and Middle Village-Metropolitan Av. However, the LES-2 Av to Rockaway Park-Beach 116
St route allows this supplemental ¢ service to utilize full 10 car trains, since all stations
on this route can accommodate the longer trains. The short-turn ¢ train will have more
optimal crew scheduling within the mainline 24-hour @ service, where the same @ and
¥ train crews have the option to alternate between running the longer, full-route @ train
and peak hour, shorter ¢ train.

Since in this scenario, the @ train no longer utilizes Forest Hills-71st Av for its terminal,
G train service can now be re-introduced to the QBL local tracks and terminate at Forest
Hills-71st Av. The current Rockaway shuttle will be fully replaced by the @ train, and
the @ train will continue to run to Far Rockaway-Mott Av and Ozone Park-Lefferts Blvd
on its branches. During peak hours, services on the QBL local tracks will feature, on
average, 8 TPH full service @ trains, 4 TPH peak hour short-turn ¢* trains, 8 TPH
trains, and 8 TPH R trains, which total up to 28 TPH. This proposed frequency is well
within the operational capacity of the CBTC-enabled QBL local tracks and leaves room
for incidental delays. On the 6th Ave local tracks, the @ and @ trains will see a combined
frequency of 27 TPH (15 TPH on the @ train, 8 TPH on the full service @ train, and 4
TPH for short turn ¢ trains), which is also within the operational capacity after CBTC
upgrades and leaves room to account for incidental delays.

1B: 8th Avenue @ New Service

The proposed @ train service would utilize existing capacity on the 8th Avenue trunk
line. After connecting onto the QBL local tracks at 63rd Dr-Rego Park, the @ train travels
alongside the @ /R trains until it reaches the Queens Plaza station. Here, it merges with
the E train to travel through the 53rd Street tunnel. After merging onto the 8th Avenue line
at 50 St, the @ train runs as an express train on 8th Avenue alongside the A train. Then,
the H train switches back to the 8th Avenue local tracks at Canal Street to terminate at
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World Trade Center alongside the @ train. The total runtime of the @ train in one direction
is around 1 hour and 15 minutes, which is roughly equal to existing daytime @ train trip
durations — a relatively short route among all NYCT subway services. The alignment
allows for the @ train crew scheduling to be nested within the @ train schedules, and the
same set of crews can alternate between running the @ train and @ train.

As the 8th Avenue line undergoes CBTC modernization?* 2 there will be sufficient capac-
ity at World Trade Center to turn back both the E and H trains. In current peak direction
operations, the @ train runs at approximately 15-16 TPH on the express tracks in Man-
hattan, leaving the @ train to supplement 8th Avenue express service in Manhattan with
another 8 TPH. The @ train runs at 15 TPH from both Jamaica Center-Parsons/Archer
and Jamaica-179 St terminals. The combined peak turnback frequency at World Trade
Center Terminal is 23 TPH—well below the turnback capacity offered by CBTC upgrades.
As the @ train utilizes the 53rd Street tunnel alongside the @ train, there will be no @ /T
swap, but instead the @/ will both utilize the 63rd Street tunnel. The total tunnel ca-
pacity of the 53rd Street tunnel will allow the @ to maintain its 8 TPH frequency heading
onto the QBL tracks under CBTC signaling operations. For other existing services, the
current @W/R trains will continue to terminate at Forest Hills-71st Av and the © train will
remain at its Court Sq terminal. The @ train will continue to run to Far Rockaway-Mott
Av and Ozone Park-Lefferts Blvd on its branches. The combined frequency of QBL local
tracks west of 63rd Dr-Rego Park will increase to 24 TPH on peak hours with the express
frequencies of @/@ trains remaining unchanged.

The introduction of the @ /() Swap (see section above) has rendered the H train currently
infeasible to operate. However this route option is still studied due to a good utilization
of current capacity without the @ /() Swap. It is also a precursor to a potential disentan-
glement of QBL services should the @ train move back to 63rd St due to other service
and/or system expansions.

1C: 6th Avenue @ Minimum Service Scenario

In scenario 1A, The 6th Ave & scenario is proposed to operate with 12 TPH peak fre-
quency on a mixed 8/10 car @ train fleet and 10 car © train fleet, which is an increase
over the existing 8-9 TPH, 8 car © train fleet, and 5 car © train fleet. This study has
also factored in a minimum viable service scenario based on the existing NYCT fleet and
service levels. This minimum viable scenario sees no 10-car peak hour short turn @ ser-
vice terminating at 2 Av, but increases the peak frequency of the regular, full-length train
being increased to 9 TPH to compensate for the removed short turn trains. The © s still
extended back to its old terminal of Forest Hills-71 Av. No further changes from scenario
1A are made to create scenario 1C.
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Figure 5: 6th Avenue @ Minimum Service Scenario
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(B) Tier 2: Extended Scenarios

The new services and extensions scenarios in this section include the 6th Avenue @ train,
Broadway R train, and the Crosstown @ train to Rockaway Beach. The @/@ trains with
flipped terminals and the @ train with the @/@ Split are also included in this tier.

2A: 6th Avenue @ New Service

The @train was a service pattern that the NYCT subway ran between 2001 and 2010
when budget cuts eliminated it from the subway network. It ran from Forest Hills-71st
Av via the QBL local tracks, the 53rd Street tunnel with the @, and the 6th Avenue local
tracks, terminating at the LES-2 Av station. Starting service from its old terminal at LES-2
Av, this study’s @ train scenario runs alongside the @ and @ trains on the 6th Avenue
local tracks, and uses the 63rd Street tunnel alongside the . From there, it runs on the
QBL local tracks, splitting onto the RBB after 63 Dr-Rego Park to serve the QueensLink
and Rockaway stations. Finally, it terminates at Rockaway-Park Beach 116 St. This
service scenario accounts for the aforementioned @ /@ swap.

The @train will run at 7.5 TPH during peak hours, 6 TPH intraday and off-peak, 5 TPH
in late evenings, and 3 TPH during weekday late nights. In terms of tunnel usage, the
@ will run alongside @ via the 63rd Street tunnel. On weekends and nights when the @
does not run in Queens, the @ will continue to operate. During peak hours, services on
the QBL local tracks will feature, on average, 8 TPH for @ trains, 7.5 TPH for @ trains,
and 8 TPH for R trains—well within the operational capacity of post-CBTC upgrades. On
the 6th Ave local tracks, the @, @, and @ will see a combined frequency of 31.5 TPH
(15TPH®,8 TPH @, and 7.5 TPH @), which is within its operational capacity of CBTC.
However, this leaves very little room for incidental delays. The reintroduction of the @ train
requires a different set of crews operationally, meaning additional operational funds must
be allocated for the @ train (instead of the potential of creating nested crew schedules of
the  train extension crew and E/H extension crew respectively). The current /R trains
will continue to follow their current schedules. The © train will continue to terminate at
Court Sq, and the @ train will continue to run to Far Rockaway-Mott Av and Ozone Park-
Lefferts Blvd on its branches. The current Rockaway shuttle will be replaced by the @
train full-time.

2B: Crosstown Extension

Ever since QueensLink commenced community outreach efforts, there have been exten-
sive discussions about modifications to the © train service. The most common discussion
regarding the © train is the potential of extending service back to Forest Hills-71st Av in
some shape or form, which has been included in the aforementioned scenarios. The
natural extension of that discussion is to run the train via the RBB down to Rock-
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away Park-Beach 116 St. In this scenario, the © train becomes a fully circumferential
line, starting from Church Av in Brooklyn, first reaching Long Island City, then Jackson
Heights, and terminating in the Rockaways. This extended © train covers the full extent
of the QueensLink corridor, merging with the QBL local tracks at 63rd Dr-Rego Park. At
Long Island City, it switches back to its original crosstown route, continuing on to its cur-
rent Brooklyn terminus, Church Ave. It will run at its current frequency on all sections of
its route. The current Rockaway shuttle will be replaced by the © train full-time. The @
train will continue to run on the IND 6th Avenue local line with the @ train in Manhattan,
and the train pair uses 63rd and 53rd street tunnels to enter/exit Queens under the @/
Swap, respectively.

Operationally, this crosstown © train extension scenario is not optimal due to its excessive
run time of 1 hour and 50 minutes in one direction and the requirements for a massive
expansion of © train crews. It would also require either 8-car or 10-car trains on the
train due to the QBL local line demands during peak hours. The current 5-car trains of
the © train will not be sufficient for passenger capacity on the QBL local line, requiring
further capital expenditure or rolling stock shuffling for the MTA. For other trains, the ® will
continue to run to Far Rockaway-Mott Av and Ozone Park-Lefferts Blvd on its branches.
The @ train will continue to terminate at Delancey St/Essex St on weekends and operate
as a shuttle to Myrtle Av on weekend late nights. The R service is unchanged in this
scenario. The combined weekday peak frequency of the QBL local line west of 63rd Dr-
Rego Park will increase to approximately 24 TPH with the &, @ and R trains serving
the local tracks.

2C: Broadway R Extension

Although this scenario extends one of the longest all-local trains in the NYCT subway
system, this service scenario is very popular among curious QueensLink supporters. This
R train scenario will continue to run around 8-9 TPH. © train will resume service on the
QBL local tracks and terminate at Forest Hills-71st Av alongside the @ train, occupying
the extra terminal capacity that the R no longer occupies. The @ train will continue to
run on the 6th Avenue local line with the @ train in Manhattan, and the train pair uses
63rd and 53rd street tunnels respectively to enter/exit Queens under the @/ Swap.
Operationally, this R train extension scenario is the least optimal due to its excessive run
time of 2 hours and 4 minutes in one direction. This further exposes the already long
service to cascading delays on the system due to the R train’s interlining with many other
trains. The long total runtime in one direction would require additional crews to man the
24-hour service, accruing additional operational expenditure.

Under this scenario, the Rockaway shuttle will be replaced by the R train full-time, while
the @ train will continue to terminate at Delancey St/Essex St on weekends. The com-
bined frequency of the QBL local line west of 63rd Dr-Rego Park will increase to 24 TPH
during peak hours.
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2D: 6th Avenue @ Extension + ®/O Split

This service pattern is an expansion of the previous 6th Avenue @ train Extension sce-
nario (1A). With the resumption of the IND Fulton Line CBTC project, this study also
considers the ridership and operational impacts of providing additional service to Rock-
away residents via the @/@ split. The @/O split scenario reduces the southern terminals
of the @ train to only Far Rockaway-Mott Av, replacing the 3 stop Lefferts Blvd branch with
an extended © train service. The merge east of the current @ train terminal at Euclid Av
is in theory less troublesome to operate due to the new CBTC signals.

The rest of the service arrangement is the same as the 6th Avenue @ train extension
scenario (Scenario 1A), where the @ train terminates at Rockaway Park and the © train
is reinstated back to Forest Hills-71st Av. This scenario is a service alternative specifically
configured to explore the impacts of additional single-terminal @ train operation. This
scenario investigates whether this configuration will yield additional ridership growth due
to more frequent service in the Rockaways with the north-south running RBB service. In
GTFS scheduling differences, extending the ® train to Ozone Park-Lefferts Blvd adds 10
minutes of train run time in each direction. This increase has a smaller impact on existing
crew scheduling due to the shorter extra run time compared to the crew scheduling strain
on more extreme examples of service extension, such as the ©/R train extensions to the
Rockaways.

2E/2F: 6th Avenue © / 8th Avenue ® with Flipped Rockaway Terminals

As part of a comprehensive analysis, and to understand the ridership dynamics of the
Rockaways, this study also looks into scenarios where the Far Rockaway - Mott Av bound
O train and the prospective RBB service to Rockaway Park - Beach 116 St (in this case
M/H) swap terminals in each direction. Other than this change, the premise of scenarios
2D/2E are the same as those in 1A/1B. The GTFS block schedule shows a 5-minute
total travel time difference between the two Rockaway terminals, making the operational
impact mostly negligible for either the @ train or the @/@ trains.
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(C) Tier 3: Core Scenarios with IBX

QueensLink & the Interborough Express (IBX)

During multiple community outreach events along the RBB corridor, the QueensLink com-
munity outreach team has encountered many questions regarding the differences and
similarities between the Interborough Express (IBX) and QueensLink. This section dis-
cusses the two projects and clarifies some previous common misconceptions that were
raised during outreach events.

The only existing circumferential train service directly connecting Brooklyn and Queens
without entering Manhattan is the IND Crosstown Line, most commonly known as the
train. Many factors make the © train unattractive to provide adequate transit from
inner Queens to Brooklyn, including unfortunate station locations, missed transfers with
the @/@/@ trains in Williamsburg, missed transfers to the ©/N/R/©/a/0/©00/O trains
in Downtown Brooklyn, and a long transfer with the L train. Using an outer-borough
alignment, the IBX aims to connect with even more trains than the G does across both
Brooklyn and Queens. The MTA claims that there could be more than 20 minutes of time
savings for Brooklyn-Queens trips that currently necessitate a detour into Manhattan.

QueensLink, on the other hand, contains many stark differences to the alignment of the
proposed IBX. Long before purchasing the RBB corridor from the LIRR in the 1950s, New
York City had planned the full corridor to be a branch of the QBL*Y It was designed as
a radial trunk line, feeding commuters from the furthest reaches of Queens and Nassau
counties into Manhattan. The designed intention of the QBL makes the RBB a radial line
by direct association in its planned integration.

The additional trains originating from the RBB corridor and merging onto QBL local tracks
also serve to alleviate some direct crowding concerns at the platforms of major express
stations such as Queens Plaza and Jackson Heights-Roosevelt Av. During peak AM rush
hours, local riders who used to walk to these express stations to catch an express train
can now expect much more frequent local trains arriving at their closer local stations. In
the reverse direction from Manhattan to the outer boroughs, QueensLink also reduces
travel time for JFK Airport-bound travelers from Midtown origins, as the RBB services
reduce the total trip time from midtown Manhattan to JFK terminals. This is because with
QueensLink, the Howard Beach/JFK station is closer to the JFK terminal zone than the
Sutphin Blvd-Archer Av-JFK Airport station on the E/J trains.

Despite the differences, QueensLink and IBX are both desirable projects that serve to
balance system ridership, reduce certain trip travel times, create new origin-destination
travel patterns, and reduce crowding for congested stations and corridors. To explore the
ridership synergies, this study considers three scenarios named 3A, 3B, and 3C respec-
tively. These scenarios are the same as the 1A, 1B, and 1C scenarios but also consider
the ridership impact of IBX. As the IBX is well underway in its design and environmen-
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tal studies scoping phases,® it is natural to assume that QueensLink would be part of a
system where the IBX has been built in 2040. As such, the point of comparison on Build
vs No-Build impact is between an NYCT subway system with IBX and QueensLink and
the system with IBX and without QueensLink. No-Build 2 is the foundational No-Build
scenarios in which IBX is completed by 2035. They will serve as the basis of comparison
for network effects in scenarios 3A/3B/3C.

3A: 6th Avenue @ Extension + IBX

The proposed IBX service in this scenario (the magenta @ train in the illustration) will be
evaluated with currently advocated peak headways of 5 minutes to explore the ridership
impacts on QueensLink corridor and the larger subway system. It is assumed that the @
will be completed before QueensLink is complete and is therefore factored into a separate
No-Build Scenario (No-Build 3) for separate build evaluations. The @ train will run at 12
TPH during peak hours, 8 TPH intraday, 5 TPH in late evenings, and 3 TPH in late nights.
The frequency of the @ train has not changed from scenario 1A.

3B: 8th Avenue ® New Service + IBX

As in the previous scenario, where the impacts of the IBX are studied with the @ train
extension, this scenario studies the impacts of the @ train alongside the 8th Av @ train
service. The frequency of the @ train has not changed and the same @ train frequencies
remain from the scenario 1B .

3C: 6th Avenue @ Extension Minimum Service Scenario + IBX

Scenario 3C examine the ridership impacts of the IBX are studied with the @ train exten-
sion under minimum viable service scenario, this scenario studies the impacts of the IBX
alongside the 8th Av @ train service. The frequency of the IBX trains has not changed
in this scenario. The frequency of the @ train has not changed from scenario 1C, where
the Peak hour short turn ¢» trains are removed and the full length @ train frequency are
increased to 9 TPH.
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Summary of Scenarios examined

Tier 1A Tier 1B Tier1C Tier 2A Tier 2B Tier 2C Tier 2D Tier 2E Tier 2F Tier 3A Tier 3B Tier 3C
) H) (MVS) % © R) M)/(A) (HY/(A) (M)+(A)(C) (M+X) (HX) (MVS+X)
Terminal Swap | Terminal Swap Split
SAS Phase 2 v v v v v v v v v v v v
IBX? x x x x x x x X x v v x
F/M Swap? v x v v v v v x v v x v
AJC Split x x x x x x x x v x x x
Rockaway x x x x x x v v x x x x
Terminal Swap
Manhattan via x v x x / / x v x x v x
8th Avenue
Manhattan via v x v v / / v x v v x v
6th Avenue
Peak hour v x x % x x 4 x 4 4 x x
short turns 4 TPH 4TPH 4 TPH 4 TPH
services
Peak Hour 8 TPH 8 TPH 9 TPH 8 TPH Existing Existing 8 TPH 8 TPH 8 TPH 8TPHM 8 TPHH 9 TPH
Full Length Frequency Frequency 12 TPH X 12 TPH X 12 TPH X
Service
Frequency
Improvement ~75% ~50% ~56% ~50% ~50% ~50% ~75% ~50% ~50% ~75% ~50% ~56%
on Existing
QBL Local
Frequency
Improvement ~17% On ~50% On ~4% on ~33% On / / ~17% On ~50% On ~17% On ~17% On ~50% On ~4% on
on Manhattan 6 Av Local 8 Av Express 6 Av Local 6 Av Local 6 Av Local 8 Av Express 6 Av Local 6 Av Local 8 Av Express 6 Av Local
Trunk
Frequency

Figure 8: Summary of Scenarios Examined
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V: Methodology

(A) Overview of STOPS Software & General Methodology

The methodology used in this study entails three major components: the Simplified Trips-
On-Project Software (STOPS) modeling software, the GTFS Editor (GTFSed), and the
manually created GTFS schedules of the New York City Subway for all the examined
scenarios listed above. The GTFS schedules for MTA buses operated by each bus com-
pany/bus district are untouched and integrated into STOPS as is. The GTFS for each
scenario are edited on GTFSed and manually examined in software and in Notepad++, a
text editor to ensure there are no compute errors during STOPS integration. The GTFS
creation process is detailed in the subsequent sections of this report.

The STOPS Software is a computerized model with a Graphical User Interface (GUI)
for transit ridership estimation. It is a software developed by the United States Federal
Transit Administration (USFTA) aimed to help smaller public transit agencies examine po-
tential ridership of new public transit service expansion. The software allows planning
for bus, bus rapid transit, light rail transit, and heavy rail, and can account for guideway
differences (fixed vs. mixed guideway). It contains specific modifiers reflecting American
transit usage, such as Kiss-n-Ride transfers, Park-n-Ride transfers to bus, and conges-
tion modifiers in the form of highway travel time penalty constants and ratios. The detailed
steps that STOPS undergoes with human input eventually produces a detailed, compre-
hensive report on system ridership. Further information on this is in Appendix A. Further
directions can be found on the FTA website for its official user handbook .2

Arriving at a Good Initial Approximation of Real Life Ridership

There are some guiding metrics that tell the STOPS software user whether their data
inputs have correctly reigned in the transit system’s preliminary interpretation of rider-
ship distribution. To ensure the preliminary ridership distribution is performed properly by
STOPS overall, this study makes careful adjustments to a set of parameters named "Auto
Travel Time constant/multiplier.” These two modifiers allow the STOPS model to add ad-
ditional highway travel time based on the travel time for the current year and existing year,
initially predicted by the regional New York Municipal Planning Organization (NYMPO).
The addition of extra travel time reflects the increase in congestion and therefore travel
time on auto-based trips, which is a key evaluation metric to prompt a hypothetical trip
previously made on a car to be on public transportation instead. By placing additional
travel time on the zone-to-zone auto-travel times previously predicted by NYMTC, the
model was able to converge internally to a total weekday daily unlinked trip count that is
very close to what is actually reported in real life. This is based on the MTA reports for the
weekday trip count on the agency data reporting website. This converged initial under-
standing of total ridership count and daily platform level ridership (for subway) and route
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level ridership distribution (for buses) will be the staging point for ridership forecasting into
the future made by STOPS.

Last 30 Days of Ridership for Selected Agencies

2,528,127 842 457
3,864,826 1,396,300

4,299477 1,524 644

I 4,343,734 1,548,648

4,324,220 1,536,222
3,848,628 1,424,204

2,059,867 742,341

Figure 9: Reported daily network ridership on subway and buses.”

The total weekday unlinked trip count data this study selected was the reported ridership
for April 9th, 2025, at approximately 5.5 million combined riders for the subway and buses.
This number serves as the convergence point for the STOPS model to understand the ex-
isting ridership conditions. It also uses the route level and platform level ridership of buses
and subway lines to properly distribute the total ridership onto the bus network and sub-
way stations for future scenario ridership estimates. (Note that the MTA website updates
the ridership numbers for one particular day constantly due to rolling data analytics.)

As a result, the regional calibration factor under existing conditions for all studied scenar-
ios is at 1.00, a quantified metric that demonstrates that the model was able to distribute all
reported ridership correctly onto the respective subway stations and bus stops. Although
not a perfect 1 to 1 distribution of daily ridership inputs, the converging raw unlinked transit
trips count and the subsequent regional calibration factor shows that the model is ready
to forecast future ridership trends holistically under the existing inputs and constraints.

CTPP Calibration Methods

The CTPP calibration methods used in this study is Group 11, OD-Route Level. This
method was chosen mainly because of the availability of bus route level data present on
the MTA’s yearly network reporting. During the writing of this report, Dr. Eric Goldwyn,
the faculty advisor for this study, reached out to the MTA’s data science team regarding
the possibility of releasing granular bus boarding data for each existing bus route down
to each individual bus stop on the entire NYCT and MTA bus network. The MTA replied
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courteously that there have been internal evaluations of whether data at this granular level
(which the subway ridership data has already been presented and available to the public)
would be fully released to the public, and the evaluations are inconclusive. Therefore,
the calculation method based on OD for Group 11, aided by bus route level ridership,
allows for further granular tuning of STOPS’s initial understanding of existing ridership
distribution within the NYCT network, and is a better calibration method than then simpler
Group 10 (OD Level only) without the route-level ridership.

Inputting Existing Platform Boarding Numbers

There are some specific steps that this study performs to ensure a more accurate rid-
ership model that reflects the current ridership trends. Currently, there are two types of
station-level ridership data available to the public: MTA Subway Hourly Ridership: 2020-
2024 and MTA Subway Origin-Destination Ridership Estimate: 2024. MTA Subway Hourly
Ridership: 2020-2024 logs contain all paid OMNY and Metrocard swipes at stations at ev-
ery hour of the day. However, the key logs do not distinguish between specific locations of
the turnstiles. The lack of turnstile location data makes any proxy calculations difficult to
perform for the location and turnstile proximity to the nearest train platform. Although this
study has collected daily station card swipe data by tallying all paid OMNY and Metrocard
swipes on the hourly dataset onto a 24-hour basis, the data collected here are not granular
enough to input the platform level daily boarding count for a specific station into STOPS.
Therefore, the card swipe data was used for internal reference only and not integrated
into the existing data reporting for STOPS.

To ensure that STOPS is aware of existing daily board count on the subway platforms,
the second available dataset—MTA Subway Origin-Destination Ridership Estimate: 2024—
is used as the basis point to approximate a more accurate distribution of daily platform
level ridership on weekdays. With the gracious assistance of Marron Institute researchers
Joao Pauloro and Elif Ensari, this study was able to extrapolate the daily per platform
ridership at all subway stations based on the OD data provided by the MTA data science
team. First and foremost, the data selected from the available entries in MTA Subway
Origin-Destination Ridership Estimate: 2024 database are filtered around working days
only. Weekends, holidays or vacation months are not considered in the calculation of the
algorithm. This selection rule aligns with the intent of the STOPS daily board reporting
needs, as the software requires this metric to have a preliminary sense of the platform-
level ridership in addition to the other planning data it can import from other inputs. Using
an existing static GTFS fileset, network graphics are generated from the data where sta-
tion transfers and walking connections can be made. Travel times and centrality metrics
are calculated based on the walking and transit network connections, where a probabilis-
tic routing can finally be made. After the probabilistic routing is made, data from MTA
Subway Origin-Destination Ridership Estimate: 2024 are distributed across northbound
and southbound platforms on each service. This produces a final number for ridership
per platform that the STOPS software can import.
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The MTA Subway Origin-Destination Ridership Estimate: 2024 dataset accounts for the
total number of riders engaging on this OD pair in a day, but the layout of the NYCT
subway means that there are many OD pairs that can have multiple routings. One, two,
or even three different lines can participate in creating this OD pair-specific trip. It is
very possible that due to the station placements for certain destinations, there are certain
preferences for one route over another in addition to trip time considerations. Therefore,
this study has employed a relatively straightforward algorithm to account for the possibility
of ranked choice of routing within one OD pair. The probabilistic method returns up to
4 fastest routes (within our own simple routing rules and logics), with each assigned a
probability factor (0 to 1) according to total journey time (x) and train frequency (y). The
riders are then distributed onto the correct northbound/southbound platforms required to
start their respective journeys using the probability factor. This algorithm allows for a
better distribution of platform level ridership, when multiple routes using multiple different
platforms yield similar travel times but different frequencies. Oftentimes, this is due to the
variance in scheduling that NYCT has run for the different train routes.

Ridership Reporting

When reporting ridership numbers, the STOPS software reports unlinked boardings (ons),
alightings (offs), and average numbers at a station with the two platforms in each direction
individually. The sum of boarding and sum of alighting on all platforms, each individually
consist of the same total ridership on the entire subway network, not the sum of both.
Therefore, the ridership at one station is considered either by its boarding, its alighting, or
its averages. For the NYCT subway farebox and current open data reporting purposes,
the subway turnstiles consider ridership with a card swipe when entering the station, but
no swipes are recorded when exiting the station. Therefore, total boarding count per plat-
form per station is a rational comparison of the MTA'’s existing ridership estimates for the
corridor. Platforms at large transfer stations are forecasted higher than further growth
estimates for non-transfer stations. This is due to the fact that the boarding metric con-
siders in-system transfers (e.g. local-express, bus-subway). These are not captured fully
by available Opendata card-swipe-metrics. The metric of boarding count as the ridership
numbers, therefore, can be seen as a representation of rider patronage at the platform
level.

STOPS vs RTFM

STOPS is the made available by the US Department of Transportation (USDOT) Federal
Transit Administration for the use by US public transportation agencies that necessary
cannot afford their own ridership modeling division or ridership models. Currently, the
MTA utilizes an approved closed-source model called Regional Transportation Forecast
Model (RTFM). According to documents published by the MTA, the RTFM is "a travel
demand model that predicts future travel patterns and transit ridership in response to
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socioeconomic, demographic, and transportation system changes in the region, including
28 counties in New York, New Jersey, and Connecticut.® It utilizes some of the same
data sources that STOPS relies on, such as the Census Transportation Planning Product
and American Community Survey (ACS) 2012-2016 data, and 2018 New York City Travel
Survey. As RTFM is closed-source, STOPS is the natural software to use by third parties
to explore ridership forecasting.

(B) Data Sources

Data and documents have been gathered from multiple sources, including but not limited
to: the New York Metropolitan Transportation Council (NYMTC), the United States Fed-
eral Transit Administration (USFTA), OpenDataNYS, OpenDataNYC, and the Metropoli-
tan Transit Administration (MTA). Help from the Transit Costs Project team, led by faculty
advisor Dr. Eric Goldwyn, allowed this study to prepare the dataset for STOPS impor-
tation. The full data set, data availability, and dataset access (if possible) is available in
"Appendix 1V, List of Data Sources.” Some datasets are unavailable online and are only
available upon request with the relevant agency. TransitLand, for example, requires a paid
subscription to access older iterations of MTA’s static GTFS. Alternate data sources that
STOPS does not utilized are not considered in this study.

(C) Creating GTFS Files

This flow chart describes the process by which each of the GTFS scenarios are created
from the publicly-available MTA NYCT subway static GTFS and modified GTFS schedules
from November 2025. A previous version of the GTFS creation process utilized Feburary
2025 MTA NYCT subway static GTFS, but the GTFS creation methdology has since then
been updated to utilize the November 2025 MTA NYCT Subway static GTFS.

The accompanying GTFS editing software (GTFSed) created for STOPS was used to edit
GTFS schedules to create the service scenarios. GTFSed is a software that reads a
complete set of required GTFS files, identifies possible errors before importing the GTFS
files, and puts relevant information onto a GUI on the Windows operating system similar to
the STOPS graphical interface. The software is relatively stringent regarding good GTFS
coding practices and will not open a GTFS file unless all errors that GTFSed identified
are manually corrected and removed by the user. All proposed QueensLink scenarios are
reflected in the STOPS software as part of complete GTFS file folders, replacing existing
operational patterns. GTFS, is a series of comma-separated data files that contain time
and location information of a specific public transit service. The format of the files is
standardized to contain certain necessary information. STOPS allows additional transit-
adjacent information, such as Park-n-Ride and Kiss-n-Ride locations, to be integrated
into the same GTFS folder for a specific service for additional auxiliary context and better
ridership forecasting. The software is also publicly available on the USDOT FTA website =8
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Figure 10: Flow chart of the GTFS creation process.
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The Existing and No Build Scenario GTFS filesets were created first as a basis line. The
existing scenario GTFS is currently based on the MTA NYCT Subway November 2025
static GTFS. Previously, the February 2025 GTFS file omits all service to the Rockaway
Peninsula because of the Rockaway Line shutdown, which has since been completed as
the publishing of this study. Therefore, the Feburary 2025 GTFS are not used. The ex-
isting and No-Build Sceanario GTFS are later rebuilt with MTA NYCT Subway November
2025 static GTFS.

In the initial runs, there were two versions of the No-Build Scenarios, No-Build 1 and
No-Build 2, reflective of the current operational changes and ongoing capital expansion
projects. No Build 1 builds on the Existing GTFS schedules but integrates the Second
Avenue Subway (SAS) Phase 2 project, which is currently in construction after receiving
a Full Funding Grant Agreement from the USDOT in 2023. No-Build 2 adjusts No Build 1
by incorporating SAS Phase 2, but also adds the @ /() Swap. Since th final publishing of
this study, the @ /() Swap has been implemented and No-Build 1 has been discarded as
a No-Build GTFS source. No-Build 2 is now used exclusively as the base for creating all
Tier 1/2 runs.

In No Build 2, the full length @ runs via the 63rd Street tunnel, and the @ runs via the 53rd
Street tunnel alongside the E. The full length @ train (Middle Village-Metropolitan Av to
Forest Hills-71st Av) runs from approximately 5:00 AM to midnight, and during late nights,
the © train operates as the Myrtle Av shuttle. During late nights, between midnight and
approximately 5 AM, the @ train runs via the 63rd Street tunnel to cover for the reduced
) train service.

Scenarios 1A, 1B, and 2A are created with the "frequencies.txt” supplementary file to
reflect the different headways during peak, intraday, late evenings, and late nights. Sce-
narios 2B and 2C are extracted from the February 2025 static GTFS and then modified
to include QueensLink services. The 2B and 2C existing service frequencies and trips
written into the February 2025 static GTFS are maintained.

In scenarios 2D, 2E, and 2F, no additional trips on the A and C trains are added, and all
existing trip frequencies are maintained. Trip time to the new stations and terminals are
replicated from the same existing schedule without modifications.

Lastly, in Tier 3 scenarios the IBX schedules are written with the "frequencies.txt” supple-
mentary file to reflect the different headways during peak, intraday, late evenings, and late
nights. Since current plans for the IBX advocate for 5 minute headways during peak, the
headways of the IBX services during peak, intraday, late evening and late nights are set
at 5, 8, 15, and 20 minute intervals respectively. This study does not explore further head-
way reductions in separate scenarios for the IBX, but does take into account the updated
travel time forecast for the IBX made by MTA and NYS officials in August 202534

A new No Build scenario named "No Build 3” represents the 2040 scenario in which the
QueensLink corridor does not see subway service but the IBX does operate. This No
Build scenario forms the basis of the Build scenarios 3A and 3B. Scenarios 3A and 3B
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are scenarios where the 6th Av @ and 8th Av @ trains scenarios are studied together
with the IBX service in 2040 as opening date. These two scenarios gauge the impacts of
the IBX on the QueensLink corridor services.

(D) Deriving Post-COVID Trip Count based on MTA Survey data

In addition to an assumed national baseline coded within the software, STOPS also en-
courages the user to input the trip distributions in the project and network area based on
real life surveys conducted by the transit agency examining the project in question. The
dialogue box to input the categorical trip data is in Step 2 of the software in the form of
STOPS Parameters, shown below.

Fiun Mame System Mame STOPS Mode Impart File Mame [in nputsh]
[ |G ueensLink-2025GTFS [1 [Synthetic) ~ || Browse
Geography Type State 1 Optional State 2 [blank if no state 2] Optional State 3 (blank if no state 3)
[azipCs 2018 | [ (35 New vork) ~| [Mat Defined -] [Met Defined -

PO Code GTFS Connectors Project Trip Definition

|SBU1 [NY-Mew Yark [Mew York Metropolitan Transportation Council]] j |UU [hone selected) j [~ Station Boarding/Alighting Orly
GTF File St 1 Optional GTF File Set 2 Optional GTF File Set 3 Optional GTF File Set 4
Evisting Directory  |gtfs_B Existing D, atfs_buscoh Existing Dir. E visting Dir. atfs_bw
Mao-Bld Directory  |gtfs_bY Mo-Bid Dir. atfs_buscoh Mo-Bid Dir. No-Bld Dir otfs_bxh
Build Directary atfs_bY Build Dir. atfs_buscoh Build Dir. Eruaild Dir. otfs_bxh
Optional Suffix B Optional Suffix C Optional Suffix Optional 5 uffix #
Schedule Dap 2/20/2025 - Schedule Day | 2/20/2025 i Schedule Day 242042025 - Schedule Day | 2/20/7025 hd
Route 10 Pasition® |17 |t |100 = Foute 10 Pasition® |1 |t [100 = Foute 10 Pasifion® |1 *lto|100 || | Rows 1D Postion® |1 = |1a|100 =
Trip 1D Position® 1 > to 100 ~ Trip 1D Pagition® 1> to 100 Trip 1D Pagition® 1 > to 100 ~ Trip 1D Pogition® 1> to 100 >

Stop 1D Pasition® |17/ ta 100 =

Stop ID Pogition® 1 x| 100>

Stop |0 Paosition®* 1 =100 >

Stop ID Position® 1 >lio|100x

‘ Nest page of GTFS datasets » |

STOPS Parameters

HEW TripsA Thw HE Linked Transit HED TripsdJTw HED Linked Transit Goal  MHE TripsAJT'w MHE Lirked Transit Goal

OCarHH | 16400 [ | &.5300 | | 24500 [

1CartHH | 1.4300 [ | 5.6500 | | 32600 [

2CarHH | 15400 | | E.0400 | | 36800 |

All-Car HH

Fraction of Transfer Penalty to Apply [0 to 2, Defaul 1.0] 1.0000 CTPP Calibration Appraach ‘gg [none selected) j
Minutes of PNR penalty ta add (0 to 20, Default 0.0) 0.0000 Group Cafbration Approach "H ~00 Matts A4, (Raule] j
Full [Type not 0] Fized Guideway Settings [1.0=Full to 0.0=Mone] 1.0000

Calibration Settings [Default to 1.0)
Pattial (Type=0) Fixed Guideway Setiings (1.0=Full to 0.0=N [Comw
= el ey s (LR i) | ] wialk Weight KNR Transt PNR Transt PNR Bus

Ratio of Unlinked to Linked Transit Trips [1 to 2, Detault 1.4): 1.4000
[For computing trip targets when linked tips are not provided.)

Auto Time Adjustrment

Constant Factor

| toooo | foooo | 10000 | 10000 | [ 7oooo | 13000

Motes: * Optional character position Messages:

A - | PMR Settings | Calib Settings ‘ Save and Exit ‘ E it Without Saving |
designators for GTF 1D Fields.

Figure 11: Example Step 2 Parameter Interface

In addition to the stock numbers under the HBW/HBO/NHB (Home-based Work/Home-
Based Other/Non-Home Based) trips per JTW (Journey-to-Work) parameters, the MTA
2018 Agency Survey allows for the input of the Linked Transit Trips categorized to house-
hold car ownership (0-Car HH, 1-Car HH, etc on the left side of the dialogue box). The
results of the Linked Transit trip data by household car ownership are derived by pro-
cessing the raw 2018 survey data via Python, the programming language used by data
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scientists. This data source is also used by the MTA in their feasibility study for Second
Avenue Phase 2 Western extension study. The resulting Linked Transit Trip numbers are
applied with a 75% ridership modifier to reflect the current post-COVID ridership recovery
on the NYCT subway network. A Similar Post-COVID adjustment are also applied by the
MTA in their own internal models, also confirmed by the Second Avenue Subway Phase
2 Western extension feasibility study.

Updates to the Ridership Model

2.2 Travel Demand

About 1,000,000 total trips are made into, out of, or within the Study Area on an average weekday. 2
Approsimataly a uartor ofthosetps arowerk trave.Trasi trips mako up about 50% ofth otal e The RTFM used for the TYNA Comparative
Ten MTA subway lines and one Metro-North line make stops in the Study Area. These lines and their stops EVa luation, [eleased in 2023, was updated and
are described in Figure 3. . . .
Centered in the Study Area, 125th Street serves as an important transit corridor and is crucial to MTA’s recall brated to reﬂeCt pOSt_COVI D Shlﬂ:s n

bus, subway, and regional rail services, as well as to how people in the region travel:

ridership and markets. The base year was
changed to 2024 (from 2019) and more recent

72023 American Community Survey 5-year estimate

2The NYMTC socioeconomic data is used in their Best Practices Model (BPM) with population, labor force, and data from NYMTC was used to build future tri p
employment projections between 2010 and 2055.

NYMTC's region s defined asits ten-county planningarea, whichincludes thefive boroughs of New York City, tables. Similarly, more detail was integrated into
Nassau and Suffolk counties of Long Island, and Westchester, Rockland, and Putnam counties in the Lower
Hudson Valley R 3
Seveal data soutces were used t analyzs curent ravel mrkets i the egion inluding 2019 trp data rom the travel time assumptions to reflect concept
the Regional Transit Forecast Model (RTFM) base year trip tables, Gensus Transportation Planning Productand q 3 . .
American Gommunity Survey (ACS) 2012-2016 data, and 2018 New York Gity Travel Survey. station desi an work pe rformed in this Study.
A=COM ot December 2025 6/39

(a) Confirmation of similar data sources be- (b) Update Post-COVID metrics utilize by
tween STOPS and RTFMS2 the MTAS®

Figure 12: Confirmations of Data Sources and Post-COVID adjustment Application

The Linked Transit Trip data for each category are shown on the next page. The Linked
Transit Trip data are applied equally across the parameter input box across all studied sce-
narios. The Calibration Settings boxes and Auto Time Adjustment boxes are untouched
across all studied scenario. As both the stock trips/JTW settings and the Linked Transit
Goals are now inputted into the parameters, STOPS will now have a more comprehen-
sive sense of the daily trip goals of each car-ownership household category by purpose.
This allows the software to distribute existing trip pattern on the studied network in a more
holistic manner, closer to an real-life flows.

The positive impact of having both the national average and a real-life survey based
Linked transit trip goal allows for a robust result in the STOP ridership report. In Section
2.04 Station Group Boardings Prior to Adjustment of a full ridership report of a specific
scenario, the regional calibration factor is ideally placed at 1.00, meaning STOPS software
under existing inputs have an adequate enough understanding of existing travel patterns.
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STOPS Centrol File Editor X

Run Name System Name STOPS Mode Import File Name (in Inputst)
I | |1 (Synthetic) ﬂ l Browse |
Geography Type State 1 Optional State 2 (blank if no state 2) Optional State 3 [blank if no state 3)
[s216c5 2018) | MY (38-New York) ~| [Nat Defined ~| |Nat Defined ~|
MPO Code GTFS Connectors Project Trip Definition
|58[]1 [NY-New York [New York Metropolitan Transportation Council]) LI |DD [none selected) LI [ Station Boarding/Alighting Only

GTF File Set 1 Optional GTF File Set 2 Optional GTF File Set 3 Optional GTF File Set 4

Existing Directory | atfs_b' Existing Dir. atfs_buscol Existing Dir. Existing Dir. atfs_bxh

No-Bld Directory  |atfs_b% No-Bld Dir. atfs_buscol No-Bld Dir. No-Bld Dir atfs_bxh

Build Directory gtfs_b% Build Dir. gtfs_buscoh Build Dir. Build Dir. atfs_bxh

Optional Suffix B Optional Suffix C Optional Suffix Optional Suffix X

Schedule Day ,m Schedule Day ,m Schedule Day Im Schedule Day m
Route ID Position* I_Ll to ,@ Route ID Position* E to l@ Route ID Position* I_LI to [@ Route ID Position® I_LI to [@
Trip ID Position* m to [@ Trip ID Position® m to I@ Trip ID Position* m to [@ Trip ID Position* m to l@
Stop ID Position* m to ,@ Stop ID Position* m to I@ Stop ID Position* m to [@ Stop ID Position* m to I@

I I Next page of GTFS datasets > |
STOPS Parameters
HBW TripsAJTWwW HBW Linked Transit HBO TripsAITW HBO Linked Transit Goal NHB TripsAJTW NHB Linked Transit Goal
0-Car HH 1.6400 712800938 | 6.5800 1072011.25 3.4500 854033.750
1-Car HH 1.4300 502108.406 I 5.6500 617777.250 3.2600 512616.531
2-CarHH 1.5400 200835.797 ] £.0400 242820.750 3.6800 191966.203
All-Car HH 143794512 1992369.38 1558615.75
Fraction of Transfer Penalty to &pply (0 to 2, Default 1.0) 1.0000 CTPP Calibration Approach Igg (none selected) LI
Minutes of PNR penalty to add (0 to 20, Default 0.0) 0.0000 Group Calbration Approach |11 ~0D Matin Adi (Route) LI
;ulll‘[T‘,u ?’e not;]:meddéiu‘:ﬂewaySSetl:mgs 21.|]U=:|1:|lt000§=:0ne] 1.0000 Calibration Settings (Default to 1.0) Auto Time Adjustment
R o | 0.0000 Walk Weight KNR Transt PNR Transt PNR Bus || Constant  Factor
Ratio of Unlinked to Linked Transit Trips (1 to 2, Default 1.4): 1.4000 I 1.0000 I 1.0000 I 1.0000 I 1.0000 I 0.0000 I 1.0000
[For computing trip targets when linked trips are not provided.) [ ' ' = ' | - =

Notes: * Optional character position Messages: T

: 2 | PNR Settings I | Calib Settings I | Save and ExilI ExitWithoutSavingl
designators for GTF ID Fields.

Figure 13: Tabulated Total Linked Transit Trip Count from MTA 2018 Survey

Program STOPS - FTA Simplified Trips-on-Project Software
Version: STOPS-v2.55 - 12/13/2024

Run:

System:

Table 2.04

Station Group Boardings Prior to Adjustment
Scenario 1: Y2025 EXISTING

Raw linked transit trips: 4568455.82
Raw unlinked transit trips: 5843737.83
Target unlinked transit trips: 5864129.00
Regional calibration: 1.00

Figure 14: Regional Calibration Factor in the full report of a scenario. The preferred range
for the facor is between 0.98 and 1.01. Any number out of the range shows the software

have a hard time understanding existing trip patterns given the input data and something
is wrong.
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VI: Results & Discussion

(A) Corridor-Level Specific Ridership Analysis
Part 1: Context

The 2018 Rockaway Beach Branch Sketch Assessment estimated that in 2025, the sta-
tions between 63rd Dr - Rego Park and Howard Beach would see an average of 47,000
daily riders. This estimation was based on the 4-hour peak AM time period, with 10-
minute headways (or 6 TPH). Ridership was then estimated for the rest of the day using
a "daily factor of 2.91”.

7.2 NYCT
For the NYCT alternative, the RBE was modeled with 10 minute headways in both directions in the 4-hour AM peak period
n order Lo create capacity along the Gueent Boulevard track ling, the following subbway lines require a reduction in service:

L] “R" train reduced Inbound and cutbound trains to and from Manhattan from 6 minute to 8.67 minute headways.
& “M7 train reduced inbound trains to Manhattan from & minute 1o 8.67 minute headways and outbound traing from

tManhattan from 10 minute to 20 minute headways.
Table 14 demanstrates the year 2025 station level ons and offs for the RBB for the 4-hour AM peak period. Using an AM paak

period to a daily factor of 2.91 for NYCT ridership, has the project stations of Howard Beach to Parkside generating
approximately 47,000 riders per day

Table 14: Forecasted Year 2025 NYCT RBEB AM Peak Pericd Ridership by Station

Inbound Cutbound
| Ons | Offs | Ons | s |
Howard Beach 9,063 |0 | 0 4,616
| Aqueduct [&n |0 | o | 709
| Dzone Park 4,015 1 37 1 118 1 2,857
 Woodhaven [1278 |15 [170 [ 763
| Brooklyn Manor 2,537 | Ta1 | 499 | 1,276
| Parkside [ 83z | 512 | 226 | 426
| 63" Drive-Rego Park 852 | 2,492 | 1,720 | 262
| Total [ 19,453 | 4,317 | 2,953 | 10,909

Figure 15: Estimation of AM peak ridership in the Sketch Assessment.1®

Within the contents released by FOIL requests, the sketch assessment does not detalil
the methodology or reasoning behind the specific “2.91” factor that the MTA used to de-
duce "total corridor daily ridership” from ”peak hour ridership” for the four new QueenLink
corridor stations.

In the 2023 20-Year Needs Assessment (20YNA) appendix, the MTA revised their outlook
for ridership on the RBB. In it, the agency further reduced the corridor’s projected ridership
to 39,200 daily riders for the NYCT (subway) scenario. While the illustration in Figure 13
shows the study corridor starting at 63rd Dr-Rego Park and ending at Howard Beach,
QueensLink has confirmed with MTA staffers that the 20YNA assessment also considers
ridership from the Rockaway Shuttle stations. The 20YNA comparative evaluation only
considered 4 TPH, as the MTA wanted to prevent further reduction to QBL services. The
MTA did not consider the possibility of introducing more service onto the QBL as part
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Per the NYCT Trip Planner, the approximate travel time for each route between 63 Drive - Rego Park and 34™ Street/Herald
Square is 30 minutes. Combined with the above TPC runs, an overall travel time from Howard Beach to 34 Street/Herald

—O-

Square of approximately 45 minutes is derived. Based on the combined headway of 5 or 10 minutes along Queens Boulevard,
it is proposed that a new service (MX) operate along the local tracks. The service should consist of three former “M” and
three former “R” trains that operate along both the 6™ Avenue and 7" Avenue-Broadway lines in Midtown. The new service
would provide 10 minute headway along the RBB to Howard Beach. A lower frequency 15 minute headway, which would
only eliminate two trains from each of the existing service, has also been tested and is provided for analysis of the impact of
train freouency on NYCT passenzer ridershio.

Figure 16: Planned service examined in the Sketch Assessment.1®

For the NYCT alternative, the RBB was modeled with 10 minute headways in both directions in the 4-hour AM peak period.
Table E5-4 demonstrates the year 2025 station level ons and offs for the RBE for the 4-hour AM peak period. Using an AM
peak period to a daily factor of 2.91 for NYCT ridership, has the project stations of Howard Beach to Parkside generating
approximately 47,000 riders per day.

Figure 17: Frequency of the planned service examined in the Sketch Assessment 1@
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Figure 18: lllustration from MTA 20-Year Needs Assessment showing study corridor ter-
minating at Howard Beach
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of their RBB analysis. In contrast, the QueensLink vision has always considered and
advocated for additional service on the QBL as a central component of the project.

@mtacd.org> Tue, Dec 17, 2024 at 12:17 PM
@queenslink org>
Ce: @queenslink.org>, @aqueenslink.org>,
@queenslink.org>, @mtacd.org>

After discussicn with our Planning team, I'm happy to shed some light on the concerns you raised. I've
added some additional information in green below.

1. It appears that the Rockaways were left out of the analysis. In many instances, the Rockaway
Beach Branch was only evaluated from Queens Blvd in the north, to Howard Beach-JFK. Further
extension of subway trains to the Rockaway peninsula did not appear to make a significant part of
the evaluation. In contrast, the QueensLink vision heavily incorporates the existing portion of the
Rockaway Beach Branch to make commutes to/from South Queens communities much faster. The
Comparative Evaluation model includes all the MTA service area, plus New Jersey. The
trains analyzed in the Comparative Evaluation model are M trains extended from Queens
Blvd to the Rockaway peninsula (to Rockaway Park). Subway service on the reactivated
Rockaway Beach Branch was projected to attract 39,200 daily riders in 2045. This included
15,800 daily riders projected to/from the Rockaways (Beach 90th St, Beach 98th St, Beach
105th St, and Rockaway Park stations).

2. Though not mentioned in the report itself, we were informed that the evaluation only considered
3 trains per hour as to not siphon too many trains from the Queens Bivd Line. This appears to be
another discrepancy between the QueensLink vision and this evaluation, because our vision has

always included some form of additional service on the Queens Blvd Line as a benefit of the
project. When asked if any additional service on Queens Blvd was considered in the analysis, we
were informed that additional service was not considered. The analysis considered 4 trains per
hour. This was determined based on NYCT analysis showing that 4 trains per hour could be
diverted without negatively impacting capacity on the QBL line.

Figure 19: Confirmation from correspondence with the MTA for the 20YNA corridor scope.
MTA employee names and emails are redacted to protect the individuals’ privacy.

The 2018 Sketch Assessment and the 20YNA reports form the basis of comparison for
this study’s ridership estimation. In Short, the 2018 Sketch Assessment tallies RBB cor-
ridor ridership between 63 Dr-Rego Park to Howard Beach-JFK Airport, and the 20YNA
corridor tallies RBB corridor ridership between 63 Dr-Rego Park to both branches of the
Rockaway Beach line on the Rockaway Peninsula.

Part 2: Study Results on Peak Period Ridership & Comparison with Sketch Assess-
ment Metrics

The 2018 Sketch Assessment proposes a reverse-branching service consisting of some
@ some and ® trains that would be rerouted from Forest Hills-71 Av to the RBB. This
introduces additional interlining, making the service needlessly complex and more sus-
ceptible to service gaps. Instead, operating a single branch of the QBL local trunk service
is @ much simpler solution—one that this study considers in all scenarios. Furthermore,
the sketch assessment assumed that the QBL local tracks lack the capacity to handle an
increase in service should the RBB be reactivated. However, as the QBL CBTC project
continues throughout the entire QBL corridor, this signal upgrade project increases the
operational capacity up to 30 TPH on both the express and local services (see more in
Necessary Assumptions sections for more details relating to CBTC). Under more modern
and reasonable assumptions, this study shows that QueensLink corridor ridership is much
more robust than the 2018 sketch assessment’s less-than-ideal service considerations.

The STOPS software defines "peak period” as the time from 7:00AM to 8:59 AM, and
it provides a tally of ridership (Board, Alight, Leave-load, and Cumulative) for each trip
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group in question (in this case, the QueensLink specific subway service). This is different
from the numbers reported by the sketch assessment’s peak 4-hour AM period, of which
the assessment did not clarify the exact time frame.

8.16 Report Section 16 — GTFS Trip Group Boardings,
Alightings, and Leave-Loads by Link

Section 16 presets transit trip assignment information for each GTFS Trip Group®

active in each scenario (Existing, No-Build, and Build) and each time period (peak
SIMPLIFIED TRIPS-ON-PROJECT SOFTWARE VERSION 252 — 2.53 and off-peak). Assignment results for each combination of scenario and time period
Federal Transit Administration begin with an index of trip groups. These index tables are:

Existing Scenario, Peak Period: Table 1023.01
Existing Scenario, Off-Peak Period: Table 1024.01

.
Open (or create) the frequencies.txt file and add frequency records for each .
* No-Build Scenario, Peak Period: Table 1025.01
.
.
.

new trp to specify the peak and off peak frequency of service. STOPS
r two periods of the day{ Peak (7:00 AM to
n to 1:59 AM). Since scheduled
gin before and extend beyond these tinr
the user should create schedule information for a broader period (e.g., 6-9
AM and 11 AM- 3 PM to make sute that all trips operating in the modeled
periods are properly represented.

No-Build Scenario, Off-Peak Period: Table 1026.01
Build Scenario, Peak Period: Table 1027.01
Build Scenario, Off-Peak Period: Table 1028.01

AM) and Off-p
these time peri

(b) Report Section 16 details in the user
(a) STOPS’s definition of AM peak.2 guidebook @

Figure 20: Visuals from the STOPS user guidebook illustrating peak period definitions
and reporting standards.

(a) Full AM peak 6th Avenue Northbound @ (b) Full AM peak 6th Avenue Southbound @
QueensLink service scenario report QueensLink service scenario report

Figure 21: STOPS output excerpts for the full AM peak 6th Avenue @ QueensLink service
scenario.

The ”Build, Peak” transit ridership in question is first shown in the two images below (for
North-and Southbound directions) for a theoretical like-for-like, peak hour comparison with
the peak hour on/offs with the sketch assessment numbers below.

While STOPS only considers the hours of 7 AM to 8:59 AM as the time of peak morning
ridership, the sketch assessment considers a four-hour time window as the peak period
for the AM.Under the same assumed 2025 opening date and normalized to the same 4
hour period, the change from 6 TPH with two different services (rerouted M/R) from the
sketch assessment to a proposed 12 TPH (@ and ¢ combined) shows a 45% increase
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Table M: Forecasted Year 2025 NYCT RBB AM Peak Period Ridership by Station Table 14: Forecasted Year 2025 NYCT RBB AM Peak Period Ridership by Station

Outbo Inbound Outbound

Ons Offs Ons offs Ons Offs Ons | Offs

Howard Beach-JFK Airport [3,076 353 19 417 [ Howard Beach 9,063 0 0 4,616

Combined Aqueduct 6,974 685 21 728 Naed (871 [o [0 709 ‘
Liberty Av 4,619 162 65 2,597 Ozone Park 4,015 317 118 2,857
Atiantic AvWoodhaven 2,054 236 160 1,023 [ Woodn [ 1,278 [ 215 [ 170 763 |
Jamaica Ave 5,633 1,041 474 659 Brooklyn Manor 2,537 781 499 1,276
Metropolitan Av-Parkside _|3,121 379 248 715 Parkside | 837 [ 512 | 426 426 \
63 Dr-Rego Park 5,913 1,456 1,320 634 63 Drive-Rego Park 852 2,492 1,720 262

Total 31,390 4,312 2,317 6,775 [ Total (19,453 [a,317 | 2,953 110909 |

Figure 22: Side-by-side comparison of peak ons/offs, 2-hour vs. 4-hour. The left side
table shows this study’s analysis of the Scenario 1A with peak hour short turn trains,
while the right side shows the original 2018 Sketch Assessment estimate table.'®

in inbound boarding ridership (Manhattan-bound ridership). This demonstrates that rider-
ship demand on the RBB corridor remains driven by Manhattan-bound trips.

Part 3: Comparison of Study Results between Scenarios 1A/1C under Sketch As-
sessment Metrics

Separately, under the same normalized Sketch Assessment peak hour ridership metric,
a cross comparison between peak hours ridership in 2040 for Scenarios 1A (Full service

) @) and 1C (Minimum Service @) can be made to examine whether there is actually
the need for additional service beyond the minimum service scenario of 9 TPH @ trains
and no peak hour short-turn services. The results showed that even in 2040, the existing
densities on the RBB corridor allows Scenario 1C (minimum service scenario) to capture
the majority of the peak hours ridership while saves on the operating cost of operating
more longer empty trains.

Table T1M: Forecasted Year 2040 NYCT RBB AM Peak Period Ridership by Station Table TIMVS: Forecasted Year 2040 NYCT RBB AM Peak Period Ridership by Station
Inbound Outbound Inbound Outbound
Ons Offs Ons Offs Ons Offs Ons Offs
Howard Beach-JFK Airport |3,032 350 19 411 Howard Beach-JFK Airport 2,836 506 19 333
C i 6,975 663 21 370 Combil A d 6,889 287 21 455
Liberty Av 4,473 157 63 2,599 Liberty Av 4,828 148 57 2,380
Atlantic Av-Woodhaven 2,017 229 161 1,016 Atlantic Av-Woodhaven 1,912 156 149 1,051
Jamaica Ave 5,651 1,024 472 668 Jamaica Ave 5,373 1,105 426 871
Metropolitan Av-Parkside 3,044 380 243 713 Metropolitan Av-Parkside 2,930 403 268 700
63 Dr-Rego Park 5,829 1,454 1,321 633 63 Dr-Rego Park 5,708 1,629 1,284 426
Total 31,020 4,258 2,299 6,410 Total 30,476 4,234 2,223 6,216

Figure 23: Side-by-side comparison of peak ons/offs on the RBB corridor Between Sce-
nario 1A and Scenario 1C.

The figure above shows the peak hour ridership on the RBB corridor (normalized to the
same sketch assessment standard between Scenarios 1A (Full service @) and 1C
(Minimum Service @). The data demonstrates that the extra peak hour short turns does
not result in increased induction of demand on the RBB corridor. The cost of operating a
full-length NYCT subway is significant due to its current TPTO work rules, and achieving
similar levels of ridership with 33% reduction in peak hour frequency (12 TPH combined

¥ in Scenario 1A vs 9 TPH @ in Scenario 1C) shows the case for Scenario 1C to be
a more realistic proposed service vs Scenario 1A. However, once built, QueensLink can
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faciliate the peak hour ¢ to operate if demand on Queens Boulevard requires additional
capacity.

Part 4: Study Results & Comparison with Sketch Assessment Metrics

In terms of total daily ridership, the sketch assessment corridor sees 55,146 riders daily
in the STOPS model (under the Scenario 1A @ Extension), which is 17% higher than
the projected daily ridership of 47,000 riders on the corridor originally made by the sketch
assessment. With a more direct connection to Northern Queens, Long Island City, Forest
Hills, and Flushing, ridership at the Aqueduct stations increased significantly versus a
STOPS-run 2025 existing/no-build scenario. This study shows that with consistent and
frequent service from the Rockaways to Forest Hills (8-12 TPH across all scenarios),
even factoring the post COVID decline of existing daily ridership on the entire subway
network, QueensLink outperforms the sketch assessment’s daily ridership performance
by an average of 15%. It is evident that a service offering faster access to key Manhattan
locations on the 6th Av/8th Av trunk lines outperforms other services that don’t enter
Manhattan (Scenario 2B: Crosstown @) or result in longer total run times (Scenar 2C:
Broadway R'). The incremental increase in ridership on the sketch assessment corridor
with more complex service changes (such as the flipped terminals scenarios and ®/@
split) is not worth the additional operational cost and complexities.

Sketech Assessment Corridor Daily Ridership Comparison
60,000

50,000
40,000
30,000 58,951 58,709 59,608
53,200 57,504 57,034
47,000

20,000
10,000

0

Sketch Ass: 6 Av MVS 8th Av H Crosstown G 6th Av V Broadway R 8th A H w/Fl ipped 6 Av M w/ Fli pp ed 6 Av M w/ A/C Split
eeeeeeeeeeeeee

Figure 24: Sketch Assessment corridor daily ridership comparison.

The four new stations also corroborate the larger trend in overall Sketch Assessment Cor-
ridor ridership. The stations with higher ridership numbers are naturally the two transfer
stations in southern Queens: Jamaica Av-104 St and Liberty Av (being the best performer
and second best respectively). The Metropolitan Av-Parkside and Atlantic Av-Woodhaven
stations see lower ridership due to existing low density around the station area. Aside from
the lower ridership exhibited by scenario 2B (Crosstown @), these results show that the
projected station ridership for the four new QueensLink stations are relatively constant
regardless of the final direct one-seat ride destination in Manhattan offered by the vari-
ous QueensLink service scenarios. If the QueensLink stations do not have a one-seat
ride service into Manhattan, the ridership on these four stations will be lower. Transfer
stations such as Liberty Av (Ozone Park in Table 14 of Sketch Assessment) and Jamaica
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Ave (Brooklyn Manor in Table 14 of Sketch Assessment) exhibit much more robust rid-
ership due to more frequent reliable services offered by the higher frequency applied by
this study. Unfortunately, due to the unavailability of per-station ridership breakdowns in
the sketch assessment, a direct comparison between the STOPS results and the sketch
assessment results cannot be made.

QueensLink Station Ridership by Scnearios
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Terminals Terminals
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Figure 25: QueensLink station ridership by scenarios.

Furthermore, under the standardized Existing, No-Build, and Build service scenarios, all
scenarios show that the Metropolitan Av-Parkside station has the second-lowest rider-
ship between the four new proposed QueensLink stations on the RBB corridor. As such,
under the existing commuting patterns and housing density, barring a dramatic shift in
development patterns in the area (rezoning,upzoning,etc), the Fleet Street infill station
option is not worth further consideration. Metropolitan Av-Parkside station provides ade-
quate connection to its walkshed area with the proposed exit locations. Adding provisions
for even a future Fleet St station will not only add to the construction cost of the tunneled
section in this area, but it also increases travel time for riders using all stations south of
Fleet St on the RBB. In addition, a Fleet St station would further depress ridership at
the Metropolitan Av-Parkside station, which already has the lowest ridership among the
new-build QueensLink stations. Therefore, a station at Fleet Street north of the proposed
Metropolitan Av-Parkside station is not considered in any scenarios and is not recom-
mended to be implemented should the MTA decide to pursue QueensLink.

Part 5: Study Results & Comparison with 20YNA Metrics

The MTA 20 Year Needs Assessment in 2023 updated the Agency’s latest evaluation
of the RBB corridor, of which the report further guided down the ridership estimate for
the RBB corridor and confirmed with QueensLink due to Post-COVID ridership pattern
changes. This study shows that with adequate frequency of any service introduced onto
the RBB corridor in earnest, the QueensLink corridor has the potential to outperform the
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20YNA ridership projections by over 100%, even under the Post-COVID ridership patterns
and projecting a later opening date of 2040 (vs 20YNA’s 2035 opening date).

Several major observations are consistent across all Tier 1 and 2 scenarios. In all sce-
nario where all QueensLink services terminate at Rockaway Park-Beach 116 St, the @
train scenario lags behind the H train scenario by a small margin, but both options consis-
tently outperform the ©@/R train scenarios (Scenarios 2B and 2C) due to a combination
of frequency, travel time, and access to Manhattan destinations. Flipping the terminals
for the @ train and @/@ trains (scenarios 2D and 2E) does not induce a rise in total
corridor ridership. Increasing the TPH to the Rockaways doesn’t induce QL-level rider-
ship on the peninsula. This scenario shows that we really need a north-south connection
via QL in order to generate better ridership and truly connect the borough. Furthermore,
in the scenario with the @/@ trains being cleanly split between the Far Rockaway-Mott
Av/Ozone Park-Lefferts Blvd terminals (scenario 2F), the extended @ (Scenarios 1A/1C)
ridership did not change significantly either. Crosstown G ridership performs poorly due
to the lack of direct Manhattan access versus all other Manhattan-bound scenarios. The
6th Av @ train (scenario 2A) as a new service performs better than the Broadway ® train

(scenario 2C) by a small margin.
70,000
60,000
50,000
40,000 77574 . 81,337 80,890 79,987 83,047
30,000
20,000 39,200
10,000
0
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20-Year Needs Assessment Corridor Daily Ridership Comparison
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Figure 26: 20-Year Needs Assessment corridor daily ridership comparison.

(B) System Level Impacts

System-level impacts are an important metric that this study also strives to understand
in addition to the corridor-level impacts explained above. Previous official MTA attempts
did not touch on system-level impacts in any significant way; in the sketch assessment,
little explanation was given for the corridor-level ridership and no system-corridor impacts
were outlined. The 20YNA report card on the RBB corridor discredited the potential of
the corridor, stating, “there is minimal crowding reduction since some Queens Blvd Line
subway service would be moved to serve this new line, and there is no improvement in
geographic distribution, resulting in low scores for both.¥ However, The STOPS results
across multiple scenarios paint a completely different picture than the projection given by
the 20YNA, and this section of the report will thoroughly examine the network effects of
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a fully-integrated RBB on the existing subway network in Queens. Due to current station
upgrades on the 69 St and 52 St stations on the Flushing line (7 Train ), the ridership
numbers are excluded from the consideration.

Part 1: Overall Ridership Share Validation

Throughout all scenarios, the model has consistently predicted, given an approximate
total unlinked weekday trip count of 5.85 million riders across both subway and bus net-
works, that ridership recovery would continue into 2040 with an average 6.14 million daily
riders for the subway system and another 1.25 million daily riders on the bus network.
This totals to around 7.71 million for the combined NYCT system. For pre-COVID era
ridership, the subway saw average weekday subway ridership at 5.5 million, and the bus
system saw 2.2 million under the same metric, according to official MTA reporting from
2019. Cross comparing Pre-COVID statistical highs versus the STOPS 2040 total system
ridership reporting, this report posits that STOPS’s forecasting of ridership growth and re-
covery could be a relatively conservative forecast. Overall, it places an emphasis on rid-
ership distribution favoring subway ridership recovery more than buses—a trend reflected
in the slower bus ridership recovery in real-life ridership tallies at "metrics.mta.info’® as of
the writing of this report.

Total Network Ridership Distribution Under All STOPS 2040 Build Scenearios
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Figure 27: Total network ridership distribution.

Part 2: Network Effect on Parallel Bus Services

All core scenarios have demonstrated a similar impact on the existing bus routes that
parallel the alignment of the RBB ROW. Based on known ridership data for the existing
bus network, the results show that any consistent QueensLink service scenario explored
in Tier 1 and Tier 2 can reduce Q52 and Q53 ridership by 40% to 50% on average. This
is consistent in every core scenario this study examined. Indeed, great bus service can
serve as attractors toward potential riders, hence this report does not see a definite reason
for reducing Q52/Q53 service after QueensLink is complete. However, the reduction in
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ridership on the Q52/Q53 SBS due to mode shift to RBB train services will allow for a
reduction in the MTA’s Q52/Q53 operating expenses. It will allow the agency to redirect
these resources elsewhere to other routes where more services are needed in Queens.

Reduction of Q52/Q53 Ridership under QueensLink Core Scenarios
10,000
9,000
8,000
7,000
6,000
5,000

%JJJJJJJJJJJ

Under Existing Network h AvMVS \AM pr AH /Hp\d 6th AvMw/ A/C Spli

mQ52 SBS m=Q53 SBS

Figure 28: Reduction of Q52/Q53 ridership under proposed core scenarios.

Part 3: Network Effect on the Flushing Line

The @ train interfaces with QBL services at 2 locations: the Court Sg-23 St complex and
the Jackson Heights-Roosevelt Av/74 St-Broadway intermodal hub. Based on the data
reported, the 7 train sees an additional influx of ridership due to QBL riders transferring
to other services. The growth of ridership at 74 St-Broadway for the @ train is present
in all core scenarios, as the @ train offers a direct, in-system transfer to both Manhattan
destinations and Flushing rather than bus alternatives. An interesting observation can be
seen at the Court Sq @ train station, as the 8th Av @ train induces more riders back to
the @ train, but the 6th Av @ train reduces @ train boarding at Court Sqg. This could be
partially explained by the difference in destinations that the @ and the @ directly serve in
Manhattan, and also how the @ train requires the @ /@ swap to unmade, thereby placing
more transfer load back to the @ train. Due to current station upgrades on the 69 St and
52 St stations, the ridership numbers are excluded from the consideration.

Concurrently, station on the Flushing line that is geographically closer to QBL services
(90 St-Elmhurst Av, 82 St-Jackson heights) sees a modest reduction in ridership due to
an increase in QBL local service frequency. This slight reduction in ridership consistent
across all Tier 1 and 2 scenarios for these station.
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Figure 29: Network effects on the Flushing Line stations by scenario.
Part 4: Network Effect on the Queens Boulevard Line

The QBL and its feeder tunnels heading into Manhattan constitute the undisputed trunk
line of northern Queens. However, the ridership behavior of QBL stations in this study
varies in clusters, where the Jackson Heights-Roosevelt Av/74 St-Broadway complex act
as the the division point.

Starting from QBL stations east of Jackson Heights-Roosevelt Av in Jamaica, the pro-
posed QueensLink services decrease the Sutphin Blvd-Archer Av/JFK station’s ridership
due to a much more direct Manhattan bound service, eliminating the need to transfer at
Jamaica toward Manhattan QBL express trains, as well as a quicker route to the AirTrain
at Howard Beach. There is a consistent 20%-25% reduction across all core scenarios.
Hillside Avenue stations are minimally affected by the introduction of QueensLink serices
due to their different ridership casement areas. For stations west of Jamaica and east of
Jackson Heights-Roosevelt Av, overall station ridership slightly decreases. The ridership
at Forest Hills-71st Av decreases by an average of 15% and 67 Av ridership decreases
by an average of 11%. In return, there is significant ridership growth at the 63rd Dr-Rego
Park and Woodhaven Blvd (QBL) stations by an average of 35% and 20% respectively.
In addition, the increase in ridership at the nearby Elmhurst Av and 65 St local stations
partially alleviate the overcrowding issues at Jackson Heights-Roosevelt Av. The pattern
of local stations gaining more ridership than the overcrowded express stations is consis-
tent across all examined QueensLink scenarios, which is explained by a high reduction in
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wait times at local stations during peak hours, when QueensLink scenarios adds a 50%
additional local service west of 63rd Dr-Rego Park. Furthermore, these ridership patterns
show that augmenting local service during peak hours will prepare the system for future
ridership recovery and growth as the Queens population further increases towards 2040.
This redistribution of ridership on stations between Jackson Heights and Forest Hills-71
Av is conducive to further densification and upzoning on the corridor.

West of Jackson Heights/Roosevelt Av toward Queens Plaza and Court Sg-23 St, the
benefits of improved QBL local services continue. 36 St, 46 St and Steinway St stations
all sees a massive increase in ridership due to much more consistent local service. In
all scenarios that does not access 53rd St tube directly (all scenarios except for Scenario
1B), Queens Plaza sees more patronage than current arrangements. In scenarios where
the G is extended to Forest Hills-71st Av, Queens Plaza ridership increases by a large,
though not double, amount, proving the validity of bringing G back to Forest Hills-71st Av
as a way to further augment QBL local attractiveness as an alternative to the express at
Jackson Heights-Roosevelt Av. In scenarios where the (@ sees augmented peak service
frequency at a combined frequency of 12 TPH (8 TPH 8 car trains and 4 TPH 10 car
trains), or where the 8 TPH @ augment the unchanged @ at 8 TPH or when the H train
utilizes the 53rd tube and @ is rerouted back to 63rd St tube, these service improvement
induces ridership growth at 21st St-Queensbridge significantly, at an average of 30%.
Furthermore, the increase of Queens Boulevard Local services near 36 St will provide
immediate rapid transit service for the proposed Sunnyside Yards housing redevelopment
program, where the Mamdani administration has proposed to revive the plans to build
120,000 units of housing and parks on the railway yard.=®

QueensLink service’s network impacts can be most directly seen on the QBL stations.
Express station growth is curtailed, while local stations see much higher utilization, es-
pecially on local stations currently seeing low ridership such as 36 St, 46 St, Steinway
St, and 63rd-Rego Park. The construction of QueensLink can immediately provide direct,
frequent and fast rapid transit connection that Sunnyside Yard need without another new
subway trunk line into Sunnyside Yard area.
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Figure 30: Network effects on the Queens Boulevard Line stations by scenario.
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Part 5: Network Effects on the Liberty Av and Jamaica Lines

On the Liberty Av Line, Howard Beach ridership sees a lift that is partially reflected in
the ridership reduction at Jamaica Center-Sutphin Archer station (@/@ train). Any ser-
vice on the full RBB offers Midtown Manhattan riders a faster way to get to JFK Airport
through Howard Beach, instead of going through Jamaica-Sutphin for AirTrain Jamaica,
as the total trip time to reach JFK airport terminal area from Midtown Manhattan will be
reduced from a shorter AirTrain ride from Howard Beach (as opposed to Jamaica). More
frequent subway service reduces wait times and missed transfers between AirTrain and
other subway lines.

Separately, the impacts of QueensLink providing a faster service can be seen on neigh-
boring stations on existing Liberty and Jamaica lines. Woodhaven Blvd on the @ train and
111 St on the @ line sees the most impact due to these stations being only 1 stop over
to the transfer stations that feature more frequent QueensLink service. For transit riders
making their trip on the system, they can walk directly to QueensLink stations instead of
waiting for an ® or a @ train. Stations further away from QueensLink transfer stations
(80 St and 85 St-Forest Pkwy) sees a much smaller ridership impact, showing transit trips
are still made from these stations with or without the intent to utilize QueensLink services.

The increased ridership on the Rockaway peninsula sees a healthy rise in patronage due
to the massively increased service frequency in to the region by a QueensLink service
instead of the unreliable Rockaway shuttle. A more reliable QueensLink service increases
ridership on the Far Rockaway line station as well. As the peninsula is one of the most
car-dependent communities in the city, any increase in subway ridership will be a boon
to drivers who otherwise needs a car to reach their destination on time, as drivers who
can finally utilize the subway alternative will not be driving on the crowded roads, but will
switch to the train instead. The overall ridership on the Rockaways increases in all core
scenarios considered.
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Figure 31: Network effects on the Southern Queens stations by scenario.
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Part 6: Network Effect on Myrtle and Astoria Lines
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Figure 32: Network effects on the Astoria and Myrtle Line stations by scenario.

The stations on the Astoria Line are indirectly affected by service increases on QBL lo-
cal service, but the reduction in ridership is not significant aside from at the 36 Av and
Broadway stations, the stations that are located the closest to the QBL. Ridership on
the Myrtle Avenue Line stations (which remain within the boundaries of the borough of
Queens) sees an increase compared to other scenarios when the extension/new service
to and from the Rockaways is not an @ train, by an average of 15%. This shows that rid-
ership on the Myrtle Avenue Line benefits from increased service quality/frequency that is
currently hampered by the current conditions on the western section of the Jamaica line,
of which the @ train interlines onto at Myrtle Av in Brooklyn. Astoria line ridership are

relatively unaffected by any QueensLink services.
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(C) QueensLink and IBX Ridership Synergies

20-Year Needs Assessment Corridor Daily Ridership Comparison w/IBX
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Figure 33: 20YNA corridor ridership with and without IBX.

The network impacts of QueensLink and the IBX examined under the same scenario
could be seen in QBL and the 7 train corridor, where all northbound IBX ridership termi-
nates at the station complex of Jackson Height-Roosevelt Av/74 St-Broadway. A smaller
network effect could be seen at the Myrtle Avenue Line, which will be examined subse-
quently. Considering IBX within the No-Build scenario and then incorporating QueensLink
in the Build scenario (with IBX in mind), figure 33 shows the that RBB corridor ridership
is generally independent from the IBX corridor. The construction and completion of the
IBX corridor does not preclude the need of QueensLink, as the two corridors serve two
distinct and different ridership catchment areas.

The network impacts of IBX can be seen on the two stations before and after the Jack-
son Height-Roosevelt Av/74 St-Broadway complex, where transferring ridership from the
IBX and increasing service frequency of the proposed QueensLink scenarios encourage
riders to use the local stations as transfer instead of clustering at the Jackson Height-
Roosevelt Av express stop, specifically 69 St on the @ train and 65 St on the QBL local
sees the higher ridership induction. The network impacts on other QBL and @ train sta-
tions are also seen in the previous system-level impact sections.

Under the same model, STOPS is predicting that there will be 24,500 riders alighting at
Roosevelt Av, which is IBX’s current northern terminus. The further growth of ridership at
Roosevelt Av can be seen under the 6th Av @ extension + IBX scenario, where there are
another 4,000 daily riders using the QBL platforms when the two services are examined
together. In the 8th Av @ new service + IBX scenario, the additional IBX transfer load is
placed onto the 7 train. Due to the physical distance between IBX and southern Queens
subway lines and stations, the impacts of ridership remain more or less the same from
the results in Part 5 of the previous section, and the ridership tables for these stations are
not included to avoid cluttering this section further.
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Figure 34: Network effects on the Flushing, Queens Boulevard stations with IBX.
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The Myrtle Avenue Line is one of the other corridors that have been more significantly
affected by the introduction of the IBX as a new subway service. From the Middle Village-
Metropolitan Av terminal, riders on the Myrtle Avenue Line now have an alternative rapid
transit corridor to popular destinations in midtown. Instead of riding the Myrtle Avenue ©
train first into Brooklyn, Ridgewood and Middle Village riders now can ride the IBX north to
transfer at Jackson Heights-Roosevelt Av/74 St-Broadway station complex for the 7 train
or an QBL express/local train to Long Island City and Midtown Manhattan. Therefore, the
further reduction of station boarding on the Myrtle Avenue Line compared to the previous
number seen in Part 6 section displayed here could be explained by the reduction in trip
time on the IBX corridor.

Myrtle Avenue Line (M)/ 6th Av M % Changevs 8thAvH % Changevs 6thAvMVS % Change vs
Astoria Line (N/W) Stations

Bxsting No Build 2 S B NoBuld2 w/IBX  NoBuld2 | wiBX | No Build2
WiGGEVIlBGeMSiopoill 4750 2704 3363 2440% 2426 3425 26.69%
Fresh Pond Rd 5898 3360 3897 96 3378 0. 3945 17.3
Forest Av 6 6574 87% 5784 6,391 5
Seneca Av 6 8203 : 7358 8.072
Myrtle-Wyckoff Avs 1584 5957 4482 4 6150
Astoria-Ditmars Bivd 28692 0 28749 4. 28,799
Astoria Bivd 21949 21672 2. 21921
30 Av 0,810 9 21125 0959 21054
Broadway 975 )8 . < 16,900 -8.14 17,337
36 Av 3355 14 , : 12820 9. 13213
39 Av-Dutch Kills 5346 6150 : 6016 2 6,286
Queenshoro Plaza 33842 35034 ! 34001 -038% 36,616

Figure 35: Compilation of Astoria/Myrtle stations ridership impacts with IBX.

(D) The Case for Operational Redundancy

During the evening peak hour of 8 May 2025, a switch failed at Forest Hills-71 Av, severely
disrupting the operations of the entire QBL, and its disruptions rippled onto the Manhattan
trunk lines feeding into the quad track corridor. As shown in the image below, multiple
service changes were issued to get people moving. The @/@ train ran local, while the
M/R train ran express between two busy intermodal hub stations. The delays on the E
train cascaded onto the C, and some R trains used 96 St/2 AV on the Upper East Side to
terminate, and some @ trains were forced to terminate in Lower Manhattan. This incident
shows the fragility of core components on this ridership powerhouse, as the location of
this failure rippled out onto most of the B-division letter lines.

This incident is a real life example of why the QueensLink proposal of integrating the RBB
makes sense for QBL redundancy. The existing provision for the RBB to connect to QBL
are placed at 63rd Dr-Rego Park station before Forest Hills-71st Av. Should this incident
have happened when RBB was already integrated as a branch of the QBL, then trains
could have been rerouted along the RBB corridor to unload passengers, removing trains
out of service, and short turning at pocket tracks on the corridor. For example, some
@ /@ trains could terminate at Rockaway Park or Howard Beach should these trains be
stuck on Queens Boulevard Line after the switch had malfunctioned, and some R trains
can use a hypothetical third track at Metropolitan Av-Parkside to quickly turn back to
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A Express to Local

Jamaica-bound @ @ trains are running local from
Roosevelt Av to 71 Av.

71 Av-bound (¥) R trains are running express from
Roosevelt Av to 71 Av.

We are addressing a switch problem at Forest Hills-
71 Av.

Expect severe delays in @ @ (@ R trains in both
directions.

Additional Changes:

Some Jamaica-bound @ trains will make local
stops from Queens Plaza to Forest Hills-71 Av.

Some Jamaica-bound @ trains will run via @ line
from 50 St to 168 St, where they will end.

Some Jamaica-bound @ trains will make local

stops from 21 St-Queensbridge to Forest Hills-71 Av.

The last stop on some Jamaica-bound @ trains will
be Queens Plaza or 71 Av.

The last stop on some Jamaica-bound @@ trains will
be 21 St-Queensbridge or 71 Av.

The last stop on some 71 Av-bound (@) trains will be
Myrtle Av or Chambers St (via @ line).

The last stop on some 71 Av-bound ‘R trains will be
Nilaane Dla7a Ar QA Q+/2 Avw (viia ‘Y lina)

Active Alerts for @ X

A Delays

O @ @ & trains are running with severe
delays in both directions after we addressed a
switch problem at Forest Hills-71 Av.

O @ @ ® trains have resumed making
regularly scheduled stops in both directions.

While trains get back on schedule, consider using

Q00O O N W trains.

Figure 36: Detailed QBL Service Changes
during Disruption. Screenshots captured
from new.mta.info
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Manhattan, should the station have such a design. This operational redundancy is not
easily found elsewhere without investing in costly land-taking measures. The minimum
service scenario’s lower frequency on the corridor also allows for additional headroom to
handle reroutes, as this corridor would be built with CBTC in mind.

(F) Cost Per Rider Analysis

Although cost per rider is not the focus of the ridership results found in this study, a
straightforward comparison based on existing, public, and available cost estimates and
ridership projections can still be made with the two major capital expansion projects being
undertaken by the MTA: Second Avenue Subway (SAS) Phase 2 and the IBX. The Cost
per rider comparison is broken down into the chart below.

Project Second Avenue Interborough QueensLink
Subway Phase 2 Express

Ridership Esti- | 123,000 daily riders | 160,000 daily riders | 77,000 daily riders

mate (2035)41 (2035)34 (2040)

Cost Estimate | $7.7 billion $5.5 billion™ $3.5 billion®

Cost Per Rider | $62,500° $34,375 $45,400

Table 1: Comparison of Transit Projects by Ridership and Cost
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VII: Limitations

Scope Constraints

An often suggested solution providing faster travel time for RBB riders is the conversion
of the Woodhaven Blvd (QBL) station from local-only to a full express and local stop. The
operational pattern applied in this study does not consider modifying Woodhaven Blvd
station, as this project is a complex engineering challenge of its own. While it theoretically
allows an earlier transfer point between QBL local and QBL express services and has
the potential to reduce congestion at the existing express/local stop of Roosevelt Blvd-
Jackson Heights, this project is not absolutely necessary for the RBB to be integrated into
the subway system.

The exploration of the IBX/QueensLink synergy is limited exclusively at the ridership level,
where the current frequency and service pattern advertised by the IBX project team re-
peated during open houses and community outreach events - 5 minutes during peak and
an updated 32 minutes runtime. There are no discussions about ridership impacts with
regard to potential land use/zoning changes, a topic previously covered in the assumption
sections of the report. No change of service on the LIRR Atlantic is considered in this
study, also to contain the study scope.

Rolling Stock Considerations

STOPS does not consider the implication of projected ridership with existing rolling stock
available for potential future operation of B-division trains on the RBB; but rather the soft-
ware projects a ridership based on service frequency (headway) and a generalized pa-
rameter of fixed-guideway transit capacity. For interpretation of ridership estimates into
real-life implication purposes (especially for actual operations planning), it could be rea-
sonably assumed that the capacity of the ©@ and @ trains is assumed to be on par with
the rest of service pattern proposals such as the full 10 car train @, @, and ®, and the
real-life operations utilize the proper train sets to accommodate the projected ridership
adequately.

Projection Years and the COVID Black-Swan Event

The COVID-19 pandemic has halted public transit ridership growth seen in the 2010s, and
major North American public transit systems have seen ridership recovery post COVID to
around 75% of pre-COVID levels across the continent. However, as some available pub-
lic data required to run STOPS was created before the pandemic, projections that this
data provides cannot possibly account for post-COVID travel patterns and human behav-

58



ioral changes. Before running any models, existing available data such as the reference
number for the latest weekday unlinked ridership from metric.mta.info'* were refreshed
and other data sources were rechecked to make sure to reflect the impacts of COVID-19
pandemic, if any, whenever possible.

QueensLink Scenario Viability In Real-Life

The service proposals were created under the assumption that there is no excessive
schedule padding on the QBL service. Modern CBTC signaling system allows for interlin-
ing of services pattern seen on NYCT subways with precision and accuracy, but the effec-
tiveness of the additional capacity afforded by these signal upgrades are diminished if the
additional frequency unlocked by CBTC and moving block signaling is partially given back
to unnecessary schedule padding, causing inadequate service to suppress ridership.

Existing Platform Level Data Accuracy

STOPS software utilizes existing daily ridership reports to have a distribution of ridership
by platform(s). However, existing MTA hourly ridership data reports subway stations only
by station complex. We were able to ascertain with our MTA contact on how to further
distribute the station complex-level of ridership numbers onto specific platforms. The
method remains an estimation. Due to how the MTA’s fare system only requires tap-
ins, certain incomplete round-trips to and from main destination spots are not properly
accounted for even under a complex algorithm estimating as many trips as possible.

Fare Evasion

Past studies and news reports from MTA and third party sources have confirmed the
widespread problem of fare evasion on the NYCT bus and subway systems. This study
has not applied any fare evasion modifiers to existing ridership numbers during any steps
of the study, as fare evasion estimates have varied from report to report. While the MTA’s
Origin-Destination Dataset'# , where this report draws upon its estimation of platform level
ridership, might have accounted for certain fare evasion modifier, there is no concrete
evidence of the modifier existing. Therefore, the estimation of platform level ridership
was taken at face value, meaning all riders using the platform at a certain NYCT subway
station are all paid subway riders.
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Impacts of Inter-system Relationships on Ridership Inputs

Similar to how fare evasion threatens to misrepresent actual subway ridership, transfer
ridership from other systems such as NJ Transit, Amtrak, JFK AirTrain at major intermodal
hubs, as well as intra-system transfer points such as New York Penn Station, Woodside,
and Jamaica are not directly represented in the existing platform level ridership inputs
of the STOPS model. The platform level estimates continue to utilize the probabilistic
distribution algorithm based on the data from MTA’s Origin-Destination Dataset as the
direct proxy of ridership transferred from riders transferring onto the subway at different
intermodal hubs. As QueensLink’s proposed station locations do not directly interface
with existing, operating LIRR stations, this study sees the direct proxy as an adequate
representation of regional ridership of the NYCT subway system for this study.
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VIlI: Conclusion & Future Outlook

This ridership study shows that the Rockaway Beach Branch, in its full length and fully
realized integration into the existing subway system, is of massive benefit to the Queens
transit riders throughout the borough. The addition of the corridor to the overall NYCT sub-
way system has the potential to further improve robustness, service quality, and flexibility
of the system, in addition to providing Rockaway residents a fast, reliable, and high capac-
ity fixed guideway service to multiple intermodal transfer hubs in northern and southern
Queens. QueensLink’s proposal of full reactivation of the RBB readies the subway system
to serve the inevitable additional influx of transferring riders of the ongoing Interborough
Express project at one of the already busiest stations on the subway network, and the
data presented in the results of the study has shown that not only the construction of
IBX does not preclude the necessity for the reactivating the Rockaway Beach Branch, but
rather complements each other in their constructive impacts to the overall subway network
for reducing congestion and travel time together. Furthermore, through smart design and
engineering of layout of certain new stations, QueensLink’s proposal of full reactivation
offers much needed system redundancy to provide more consistent Queens Boulevard
subway service from a viable alternative terminal of operations in central Queens in the
event of reroutes and other service disruptions, in contrast to the real life events that was
disruptive to riders on the corridor during the writing of this report.

The currently derelict Right-of-Way of the Rockaway Beach Branch resonates with the
overall existing planning and capital expansion approaches with regards to utilizing ex-
isting infrastructure and right-of-ways for high-capacity, high throughput public transit in
New York City. Even after the watershed event of COVID-19 that changed travel and work
behaviour of many urban dwellers, New York City remains the North American city that
moves on public transportation much more than its continental peers. After two brief visits
in 2018 and 2023 in the form of agency-led studies, the full reactivation and integration of
the Rockaway Beach Branch onto the Queens Boulevard subway is corridor worth a fresh
look for the value of its layered benefits for riders on the corridor and the larger subway
network for policymakers and local and regional stakeholders alike.
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XI: Appendices

Appendix I: Table of Abbreviations

USDOT - United States Department of Transportation
FTA - Federal Transit Administration

FRA - Federal Railway Administration
MPO - Metropolitan Planning Organization
JTW - Journey To Work

SWO - Stop Work Order

ROW - Right of Way

GTFS - General Transit Feed Specification
MTA - Metropolitan Transit Authority
NYCT - New York City Transit

NTT - New Technology Trains

WTC - World Trade Center

LIRR - Long Island Rail Road

RBB - Rockaway Beach Branch

QBL - Queens Boulevard Line

IND - The Independent Subway

BMT - Brooklyn Manhattan Transit

IBX - Interborough Express

CBTC - Communication Based Train Control
TPH - Trains Per Hour

PSD - Platform Screen Doors

ATO - Automatic Train Operations
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NYMTC - New York Metropolitan Transportation Council
TAZ - Transportation Analysis Zone

CTPP - Census Transportation Planning Products

VOT - Value of Time

STOPS - Simplified Trips-On-Project Software

EIS - Environmental Impact Statement

20YNA - 20-Year Needs Assessment

SOGR - State of Good Repair

RTFM - Regional Transportation Forecast Model

TPTO - Two Person Train Operation

Appendix II: Data Ingestion Steps

Step 1. Control File

Step 1 sets a control file for every iteration of a specific STOPS run where the software
learns what and where the folders for the specific STOPS run are located. Please note
that the steps are parallel from each other and a user needs to collect and verify data step
by step.

Step 2: Edit Parameter File

The control file works in tandem with Step 2: Edit Parameter File. In Step 2, we estab-
lished the run and system name. The STOPS mode is set at Mode 1 (Synthetic) and the
GTFS connectors are set at 00 as a default per the STOPS user handbook for general
ridership estimation studies barring other circumstances. To account for multiple GTFS
folders using similar routes (in the case of NYCT buses, the route.txt file are the same
across all five GTFS folders for five boroughs), we have utilized STOPS optional suffix
when setting up the GTFS file directory. This will streamline final STOPS ridership re-
porting and avoid confusion internally in the software and externally to the reader. The
geography type and the Metropolitan Planning Organization (MPO) is specified for the
software to understand the larger area of study. All GTFS file locations are determined in
this step, up to 20 GTFS files for larger public transportation systems. The second section
of the Step 2 are the STOPS software parameters: Journey-To-Work trip counts, transfer
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Figure 37: Selecting Control File from Setup. All changes made in the parameter will be
written into the control file.

penalty, fixed guideway settings, calibration approaches and settings, linked to unlinked
trip modifiers, and Auto travel time adjustment modifiers.

Step 3. List and Check TAZ and CTPP Files

Starting from Step 3, STOPS allows the user to visually confirm file completeness by
categorizing the required data into 3 larger portions, starting from Step 3 to Step 5. This
section of the report will comb through each of the applied data sources of Step 3.

The MPO/Population/Employment File is adapted from NYMTC’s population and employ-
ment projections of the TAZ within the MPQO’s jurisdiction. These projections are merged
into a NYMTC shapefile detailing the TAZ boundaries. The MPO Highway Skim File is
a matrix containing individual zone to zone highway travel time between each individual
NYMTC zone. This file is created using NYMTC'’s existing highway travel time skim pro-
jections. The route count.txt file contains all MTA bus and subway ridership by specific
route. As the STOPS user guide has explicitly stated The data was extracted from MTA’s
hourly card swipe data for 2024. The official tally for all bus routes operated by NYCT and
MTA Bus company was not available when this report was written. The fare structure file,
strongly recommended by the user guide, is created to reflect the existing fare scheme
of the NYCT Bus and Subway services. First and foremost in the file, the Value of Time
(VOT) is set at $13.5. Secondly, for regular bus, select bus service, and subways, the
type-specific fare is $2.90, and express buses cost $7.00 per trip, whereas the subway
replacement shuttles run during weekends and holiday subway shutdown are free. With
metrocard and OMNY, transfers between bus and subway are free, and this free transfer
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STOPS Control File Editor

X

Run Name System Name STOPS Mode Import File Name (in Inputs')
( ‘ (I ( [T Gyntheticl ~] ﬁ [ﬁ

Geography Type State 1 Optional State 2 (blank if no state 2) Optional State 3 (blank if no state 3)

ﬁAz (4Cs 2018) v | ( |NY (38-New York) -l ﬁNol Defined | ( |Not Defined ;|T
MPO Code GTFS Connectors i~ Project Trip Definition—————————————

’7|5801 [NY-New York [New York Metropolitan Transportation Council]) L] ’7 IUU [none selected) LI [ Station Boarding/alighting Only

GTF File Set 1 Optional GTF File Set 2 Optional GTF File Set 3 Optional GTF File Set 4

Existing Directory |Ofs BS | | Evisting Dir. [atfs buseah | | Esisting Dt [ | |EsistingDi. [atfs b

NoBldDireotory [afs b\ | | NoBldDi. [afs_buscot | |NoBIdDir. [ | NoBuDi [atfs b

BuldDiectoy  [afs b\ | | BuidDi [ots buscot | | Build Dir. [T | BuidDi [ofs b

OptionalSufix ~ [B | |OptonalSuffix  |[© | |OptonalSuffix | | |OptionalSuffix  |Xx

Schedule Day IWZSL' Schedule Day IWSL' Schedule Day IW] Schedule Day lm

Route ID Position* l_z to[ﬁz Route ID Position* [_ZI to @ Route ID Position* I_Z to,ﬁz Route ID Position* [_3 kolﬁz

Trip ID Position® m to[@ Trip ID Position® m to l@ Trip ID Position* m kol@ Trip ID Position* m tol@

Stop ID Position™ l1_3 lo[ﬁz Stop ID Position* [1_2, to @ Stop ID Position* |1_3 to,ﬁz Stop ID Position* [1_3 tolﬁz

Ratio of Unlinked to Linked Transit Trips (1 to 2, Default 1.4):
(For computing trip targets when linked trips are not provided.)

Full (Type not 0) Fixed Guideway Settings (1.0=Full to 0.0=None) 1.0000
Pattial (Type=0) Fixed Guideway Settings (1.0=Full to 0.0=N
e e | 0,000 Wak Weight KNR Transit PNR Transt PR Bus

1.4000 | 10000 [ 1oooo | 10000 | 1.0000

Calibration Settings (Default to 1.0)

Previous page of GTFS datasets I | Next page of GTFS datasets > I
~STOPS P
HBW TripsAJTW HBW Linked Transit HBO TripsAJ T HBO Linked Transit Goal NHB Trips/AJ Tw NHB Linked Transit Goal

0-Car HH 1.6400 712800.938 6.5800 1072011.25 3.4500 854033.750

1-Car HH 1.4300 502108.406 5.6500 617777.250 3.2600 512616.531

2-CarHH 1.5400 200835.797 6.0400 242820.750 3.6800 191966.203

All-Car HH 143794512 1992369.38 1558615.75
Fraction of Transfer Penalty to Apply (0 to 2, Default 1.0) 1.0000 CTPP Calibration &pproach Igg [none selected) LI
Minutes of PNR penalty to add (0 to 20, Default 0.0) 0.0000 B B AT I" ~0D Matix Adi (Route) LI

Auto Time Adjustment

Constant  Factor

| 00000 | 1.0000

Notes: * Optional character position
designators for GTF ID Fields.

Messages: |

[ PR settings | [ Calib Setiings

I | Save and Exit I Exit Without Savingl

~

Figure 38: Example Step 2 Parameter Interface
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is accounted for in the file.

Input Files and Status *

MPCPopulation/Employment File \Inputs\MPO560 1TAZPopEmp.shp.. Exists

***Note: This file must have coordinates coded in dedimal longtidues and latitudes. MPO files in state plane coordinates must be converted
to longitude latitude prior to use in STOPS.

MPO Highway Skim File: \Mnputs\STOPS_PATH_Auto_Skim. txt.. . Exists
Route Count File: \Inputs‘\Route_Counts. txt...Exists
*==%Note: The route count file is required for calibration types 11 and 12 and is optional otherwise
Walk Shape File: Inputs\WalkLinks.shp...not used
Fare Structure File: \STOPS_fare_structure.ctl. . Exists
**=Note: The fare structure file is optional. If absent, no fares are used in determining shortest paths or transit demand
State 1
CTPP TAZ File: \Inputs\A236_d00.shp...Exists
Census Block Boundary File: Inputs\CensusBlocks_NY.shp...Exists
CTFF Part 1: \Inputs'NY_ctppl_t030_t046.AC2. .. Exists
CTPP Part 2: \Inputs{NY_ctpp2_t001_t017.AC2...Exists
CTPP Part 3: \nputs'NY_ctpp3_sumlv 140, AC2. . Exists
State 2 |
CTPP TAZ File: |
Census Block Boundary File:
CTPP Part 1 File:
CTPP Part 2 File:
CTPP Part 3 File:
State 3
CTPP TAZ File:
Census Block Boundary File:
CTPP Part 1 File:
CTPP Part 2 File:
CTPP Part 3 File:

Figure 39: Step 3 Input files check interface. Missing files will be noted as "/DOES NOT
EXIST” instead of "Exists”.

To properly apply the correct value of MTA fares onto the various bus and subway routes
types in the 8 different GTFS files, the GTFS file’s "route_type” column in the routes.txt
are edited to correspond to the fare file’s assigned route value, namely ”"1” = subway, "3”
= regular and select bus service, "7” = express bus, and "711” for free subway shuttles.
Note that in the original MTA GTFS, all non-free buses are categorized as 3, and manual
edits are made for the sake of reflecting the fare difference within STOPS.

The Walk Shapefile is not used in the usage of this study. The CTPP based TAZ and
AC2 planning files alongside the CensusBlocks for each considered are used without
modification from its original form. For this study, only the New York state shapefiles and
data are utilized.

Step 4. Define Forecast Years.

This step allows the user to set the specific projected year based on the columns within the
MPO/Population/Employment shapefile. STOPS extracts the TAZ based information from
the shapefile’s attribute table, and user designates the current year, opening year, 10-year
forecast and 20-year Forecast (if applicable) for the software to consider. The Weekday
Unlinked Regional Bus and Rail Transit Trips is A key metric for the overall system that
is within the step, most commonly interpreted as existing unlinked trip count for the rapid
transit system. For the total weekday unlinked trip number used in this report, we are
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using the latest average weekday unliked trip count based on data provided by the sum
of the hourly turnstile ridership from buses and subway, retrieved MTA’s OpenDataNYS
portal and processed locally. The official 2024 average weekday unlinked trip was not
published during the creation of this report. The Zone-based Growth Factor Geography
as the recommended default are also used in this study, as recommended by the STOPS
User Guide.

Forecast Year Parameters X
Numeric TAZ Field Name™ taz -
CTPP Year™* Current Year*** Opening Year 10-Year Forecast 20-Year Forecast
Year 2015 [2025 [2040 [2050 [
Population/Household Field Name |FZD 15pop j ‘FZUZSWD j ‘FZUWDDD j |FZUSDEmD ﬂ | ﬂ
Employment Field Name |F10152mp j ‘FZUZSEmp j ‘F2040emp j |FZUSDEmD ﬂ | ﬂ

Weekday Unlinked
Regional Bus and Rail

*NOTE: Numeric TAZ field is required to run Transit Trips (blank= do
STOPS not calibrate to regional Growth Factor Geography
NOTE: ACS CTPP Year (20.15) fild names fo e ) £ zone
~~ 3 ear ield names for I
populationjhousehold and employment are 5892336 Distacy
required to run STOPS
=% NOTE: Current year number, population/ r Skidp ?Umbinﬂ'ving nlf t1;_|.|lt|.|re ;peda‘l marlﬂattmps based on frip rates
household field and employment field are required an re population and employement
to run STOPS

Figure 40: Step 4. The expected total weekday linked trip number is inputted here along-
side the employment/population projections.
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Step 5. List and Check GTFS Files

The latest MTA bus and subway services static GTFS (GTFS non-RT) data are down-
loaded from MTA'’s developer resources as the basis of the existing and no-build scenar-
ios. See methodology section for further details on GTFS editing.

Step 6. Specify Station Locations

STOPS is able to generate a shapefile containing all the transit stops imported from the
GTFS files that the user ingested into the folder system. The shapefile then can be ma-
nipulated to contain key travel information such as DAILYBOARD (Weekday daily unlinked
ridership data), station groups (groups of stations belonging to a specific route, mainly for
buses), and districts that these stations fall into.

Step 7. Create Station Buffers

Station buffers are created after the shapefile in Step 6 is verified complete by the user. It
will generate the buffer of 25 miles of all the specified station stops in use in the run, but
it will not count users as far as 25 miles being rational users of this station.

Step 8. Define Districts, Station Groups, and Zonal Data

This step is a manual configuration of Zonal data and districts in the examined TAZ area.
STOPS will generate a blank TAZ-based district shapefile for the user to configure in a
GIS file. The user can also edit the district shapefile outright and paste the results into
the correct district folder for STOPS to reference during the batch steps.

Step 9. Create MPO-TAZ Equivalency and Generate Zonal SE Forecasts

This step is prepared automatically by the STOPS software after all previous 9 steps have
been fulfilled. It creates an equivalency between the MPO defined zones and the Traffic
Analysis Zones for future steps to process.

Step 10. Prepare Pedestrian Environment Data

This step is prepared automatically by the STOPS software after all previous 10 steps
have been fulfilled. Pedestrian environment data is pulled from STOPS database and
existing geographical data ingested in previous steps.
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GTFS Files and Status - **Existing Scenario*, Pagel

STOPS uses computerized schedule data in GTFS format. Most transit agendies maintain schedule data in GTFS format for existing conditions. These files can be edited in a text editor and displayed
using 2 variety of techniques. Since a metropolitan area may have multiple transit operators with indivdual GTFS files, STOPS allows the user to combine up to 20 separate GTFS fie sets. Each is coded
with a prefix (Up to 40 characters; e.g., MetroY, or ‘CountyBusY) added to the standard GTFS file names. In most cases, the prefix will end with "\ to place the GTFS files in 2 unique subdirectory.
The following is a list of files based on the prefixes coded in the control file.

GTFS Fileset 1 GTFS Fileset 2
Agency \inputs\gtfs_blagency. txt .. Exists \inputs\gtfs_buscolagency. bt ...Exists
Calendar \inputsgtfs_blcalendar. txt ...Exists Vinputs'gtfs_busco\calendar. txt ...Exists
Routes \inputs\gtfs_bioutes. txt ...Exists \inputs\gtfs_buscolyoutes. txt .. .Exists
Trips \inputs\gtfs_blrips. txt . Yinputs\gtfs_buscolfrips. txt ... Exists
Stops \inputs\gtfs_bstops. et ... Yinputs\gtfs_busco'stops. txt ...Exists
Stop_times \inputs\gtfs_bstop_times, bxt ...Exists Yinputs\gtfs_buscolstop_times. txt .. Exists
Frequendies (optional) \inputs\gtfs_b\frequencdies. txt ...Does NOT Exist \inputs\gtfs_busco\frequendes. txt ...Does NOT Exist
PNR {recommended)® \inputs\gtfs_blpnr.txt ...Does NOT Exist \inputs\gtfs_buscolpnr. txt ...Does NOT Exist
Editlist {optional)* \inputs\gtfs_beditist. txt ...Does NOT Exist Yinputs\gtfs_busco'editlist. txt .. .Does NOT Exist
GTFS Fileset 3 GTFS Fileset 4
Agency \inputs\gtfs_bx\agency. txt ...Exists
Calendar Vinputs'gtfs_bx\calendar. txt ...Exists
Routes \inputs\gtfs_bx\routes. txt ...Exists
Trips Ninputs'gtfs_bx\trips. txt .
Stops \inputs\gtfs_bxstops. bt
Stop_times \inputs\gtfs_bx\stop_times. txt ...Exists

Frequencies (optional)
PIR (recommended)™
Editist (optional)*

*STOPS extension to General Transit Feed Spedification standard

GTFS Files and Status - **No-Build Scenario®*, Pagel

Vinputs\gtfs_bx\frequencies. txt ...Does NOT Exist
\inputs\gtfs_bxpnr. txt ...Does NOT Exist
Vinputs\gtfs_bxeditlist. txt ...Does NOT Exist

STOPS uses computerized schedule data in GTFS format. Most transit agendies maintain schedie data in GTFS format for existing conditions. These files can be edited in a text editor and displayed
using & variety of techniques. Since a metropolitan area may have multiple transit operators with indivdual GTFS files, STOPS allows the user to combine up to 20 separate GTFS file sets. Each is coded
with a prefix (Up to 40 characters; e.g., 'MetroY, or 'CountyBus\) added to the standard GTFS file names. In most cases, the prefix will end with a ™" to place the GTFS files in a unique subdirectory.
The following is a list of files based on the prefixes coded in the control file.

GTFS Fileset 1 GTFS Fileset 2
Agency \nputsigtfs_blagency.tut ... Exists \inputs'gtfs_busco'agency.txt ...Exists
Calendar Vinputs\gtfs_blcalendar. txt ... Exists Ninputs'gtfs_busco\calendar. txt ...Exists
Routes \nputsigtfs_broutes. bt ...Exists \inputs'gtfs_buscoVoutes. bt .. Exists
Trips \nputs\gtfs_bitrips. bt ...Exists \nputs'gtfs_busco\trips.txt .. Exists
Stops \nputsigtfs_bstops. txt ... Exists \inputs'gtfs_busco'stops. txt ...Exists
Stop_times \nputsigtfs_bistop._times.bxt ...Exists \nputs'gtfs_busco'stop_times. txt ... Exists
Frequendies (optional) \nputsigtfs_b\frequendies.txt ...Does NOT Exist \inputs'gtfs_busco\frequendies. txt ... Does NOT Exist
PINR (recommended)® \inputsigtfs_bipnr. bt ...Does NOT Exist \inputs'gtfs_busco'prr. txt ...Does NOT Exist
Editist {optional)* \nputsigtfs_beditiist.txt ...Does NOT Exist \inputs\gtfs_busco'editiist. txt ...Does NOT Exist
GTFS Fileset 3 GTFS Fileset 4
Agency inputs\gtfs_bxagency. txt ... Exists
Calendar linputs'gtfs_bx\calendar. txt ...Exists
Routes Ninputs\gtfs_bxyoutes. bt ...Exists
Trips \inputs\gtfs_bx\frips. et ... Exists
Stops Vinputslgtfs_bx\stops. bt .. Exists
Stop_times \inputs\gtfs_bx\stop_times. txt ...Exists

Frequendes (optional)
PNR (recommended)*
Editlist (optional)*

* STOPS extension to General Transit Feed Spedification standard

GTFS Files and Status - **Build Scenario™, Page2

inputs\gtfs_bx\frequencies. txt ...Does NOT Exist
inputs\gtfs_bxpnr. txt ...Does NOT Exist
Vinputs\gtfs_bx\editlist. txt ...Does NOT Exist

STOPS uses computerized schedule data in GTFS format. Most transit agencies maintain scheduie data in GTFS format for existing conditions. These files can be edited in a text editor and displayed
using a variety of techniques. Since a metroplitan area may have multiple transit operators with indivdual GTFS files, STOPS allows the user to combine up to 20 separate GTFS file sets. Eachiis coded
with a prefix (Up to 40 characters; e.g., MetroY, or ‘CountyBusY) added to the standard GTFS file names. In most cases, the prefix will end with a "\ to place the GTFS files in 2 unique subdirectory.
The following is a list of files based on the prefixes coded in the control file.

GTFS Fileset 5 GTFS Fileset 6
Agency Yinputs\gtfs_mlagency. txt .. Exists Yinputs\gtfs_g\agency. txt .. Exists
Calendar Ninputs\gtfs_micalendar. txt ... Exists \inputs\gtfs_g\calendar. tet .. Exists
Routes Yinputs\gtfs_miroutes. txt ...Exists \inputs\gtfs_q\routes. bt .. Exists
Trips \inputs\gtfs_mirips. txt ...Exists \inputs\gtfs_q\trips. txt .. Exists
Stops \inputs\gtfs_mstops. it .. Exists \inputs\gtfs_q\stops. bt ...Exists
Stop_times Yinputs\gtfs_mstop_times. txt ...Exists Yinputs\gtfs_q\stop_times. txt ... Exists
Frequendes (optional) \nputs\gtfs_m\frequendes. txt ...Does NOT Exist Yinputs'gtfs_g\frequendes. txt ...Does NOT Exist
PNR {recommended)* Yinputs\gtfs_mlpnr.txt .. .Does NOT Exist Yinputs\gtfs_g'\pnr. bt ... Does NOT Exist
Editlist (optional)® \inputs\gtfs_mieditiist. txt ...Does NOT Exist \inputs\gtfs_q\editiist. bt ... Does NOT Exist
GTFS Fileset 7 GTFS Fileset 8
Agency Yinputs\B1_Mlagency. txt ... Exists
Calendar Ninputs\B1_M\calendar. txt
Routes Yinputs\B1_MYoutes, txt
Trips Yinputs\B1_M'rips. bt .. Exists
Stops Yinputs\B1_M'stops. txt ...Exists
Stop_times Yinputs\B1_M'stop_times. txt .. Exists

Frequencies (optional)
PR (recommended)
Editiist (optional)=

* STOPS extension to General Transit Feed Spedification standard

\nputs\B1_M\frequendies. tit ... Exists
\inputs\B1_M'pnr. txt ...Does NOT Exist
\nputs\B1_Meditiist.txt ...Does NOT Exist

Figure 41: Step 5. GTFS File check. Missing files will be noted as "DOES NOT EXIST”
instead of "Exists”.
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Step 11. Running Batch Steps

Assuming all previous 10 steps are configured without error, the STOPS software will
run the Batch Steps that yield the calculations based on the input data provided. For a
system as big as New York City and NYCT, one correctly run batch step usually takes
around 4.5 to 5.5 hours to complete. A modern multi-core CPU platform with 32GB of
system memory can run up to 4 different scenarios in the batch step concurrently, system
resource permitting.

Step 12 and Beyond.

Step 12 contains the reporting tool where the software will open the default text editor to
display the results of the run. Notepad++ is strongly recommended to be used to open
the report directly from the “reports” folder instead of clicking on the report button due to
default windows .ixt editor notepad tries to resume all previously opened instances. An
example of a completed run of a certain scenario is in the figure below.

Initial STOPS Set-up Steps
No GIS Selected

Select BIS Evecutetle | | r 0 l O synHETIC
Q
Select Python Ezecutable” | . 5 *.
* - Only used for ArcGIS
Scenario Set-up Steps STOPS Batch Steps
1. Select/Create Parameter File | | - " Curent'Year * Openingear © 10%¥ear © 20%ear
2 Bt Paramete File | FILES FouKD! el 4y a0 e el
| 3. List and Check TAZ and CTPF Fies | FiLES FounD! 11, Run Batch Steps COMPLETE!
4. Define F LY FILES FOUND!
O | ¥ CTPPEstact ... COMPLETE!
5. List and Check GTFS Files | FILES FOUND! W GTFPath............. COMPLETE!
¥ GTFPast............... COMPLETE!
Ba EXST GTFS Test| Bb. NOBLGTFS Test{  Be BLD GTFS Test | Optional
¥ Prepare Forecast Years . ... COMPLETE!
E. Specify Station Locations | FILES FOLINDI W STOPS .. .............. COMPLETE!
[rata Preparation Steps STOPS Reporting
7. Create Station Buffers | FILES FOUND! 12. Report STOPS Results ‘
3. Define Districts, Station Groups, and Zonal Data | FILES FOUND! 13 Map STOPS Trip/Time Reaults | 13a. Map User Benefits ‘
. Fram
9. Create MPO-TAZ Equivalency and Generate Zonal SE Forecasts | FILES FOUND! 14. 222 Query B | Ta
10. Prepare Pedestrian Environment Data | FILES FOUND! [ Use these 2ones ta generate detall when running STOPS
Messages
1. 5TOPS Retumned to Main Menu
Update File Status | Exxit |

Figure 42: An example of a complete run for a sepcific scenario. The full report can be
found on the report folder of the scenario specific folder.
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Appendix lll: Parameters for Probabilistic Distribution of Platform Rid-
ership

Routing Parameters

* time_threshold (1.35): Consider routes up to 35% slower

» freq weight (0.5): Weight given to service frequency vs travel time

* absolute max_time (None): Maximum acceptable travel time in the network

* group_by_station (True): Ridership distributed across stations in station complexes
* min probability (0.15): Minimum probability for route inclusion

* max_candidates (4): Maximum number of routes to return per origin-destination

* min trip_count (1): Minimum trip frequency in routes

Routing rules

Basic path and travel time integrity

Basic routing parameter limitations

No self-loops

No platform changes at endpoints (start, end stations)

Probability sorted by score (where time_score and freq_score are normalised val-
ues):

probability = (1 — freq weight) x time_score + freq weight x freq_score

Routing Logic and Ridership Inference

1. ldentify all possible platform combinations between origin and destination stations
Score paths based on combined time and frequency metrics
Filter candidate routes based on minimum probability thresholds

Normalize probabilities across candidates to create distribution

o M 0D

Distribute ridership from OD station complexes to specific platforms by probability
ratio of valid routes, or assign directly to the top probable route.
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A special thanks for Joao Pauloro at the Marron Institute of Urban Management, Trans-
portation and Land Use Program, for authorizing the use of his algorithm and explanation

and the resulting output for platform level probabilistic distribution of ridership on existing
NYCT subway stations.
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Appendix IV: List of Data Sources

Dataset Name | Source Availability | URL

MTA Bus Hourly | MTA OpenData, | Public, https://data.ny.gov/d/kv7t
Ridership: OpenDataNYS | Open -n8in

2020-2024

MTA  Subway | MTA OpenData, | Public, https://data.ny.gov/d/39hk
Stations OpenDataNYS | Open -dx4f

MTA Sub- | MTA OpenData, | Public, https://data.ny.gov/d/wuuj
way Hourly | OpenDataNYS | Open -7c2s

Ridership:

2020-2024

MTA Bus Route | MTA Public, https://www.mta.info/agenc
2023 Weekday Open y/new-york-city-transit/sub
Ridership way-bus-ridership-2023

MTA Sub- | MTA Public, https://metrics.mta.info
way+Bus Re- Open

ported Daily

Ridership

MTA Sub- | MTA OpenData, | Public, https://data.ny.gov/Transp
way Origin- | OpenDataNYS | Open ortation/MTA-Subway-Origi
Destination n-Destination-Ridership-Est
Ridership Esti- imate-2/jsu2-fb7/about_data
mate: 2024

Socioeconomic | NYMTC Public, https://www.nymtc.org/en-u
and Demo- Open s/DATA-AND-MODELING/SED-For
graphic  Fore- ecasts

casts — Popu-

lation (through

2050)

Socioeconomic | NYMTC Public, https://www.nymtc.org/en-u
and De- Open s/DATA-AND-MODELING/SED-For
mographic ecasts

Forecasts —

Employment

(through 2050)
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Continued on the next page

Dataset Name | Source Availability | URL

Census Trans- | USFTA Inquiry /

portation Plan- Based

ning Products

- New York,

2012-2016

American Com-

munity  Survey

Zones

Census Blocks, | USFTA Inquiry /

New York City Based

NYC Traffic | NYMTC Inquiry /

Analysis Zones Based

Shapefiles

NYC High- | NYMTC Inquiry /

way Auto Based

Travel Time

projections,

2025-2055

City Council | NYC Public, https://boundaries.beta.ny

Community Open c/7map=cc_upcoming

Districts

New York City | TransitLand, Public, https://www.transit.land/f

Subway GTFS | MTA Developer | Open eeds/f-drbr-nycsubway/versi

Resources ons

https://gtfsfeeds.s3.amazo
naws.com/gtfs_subway.zip

GTFSed Soft- | USFTA, Cap- | Public, https://www.transit.dot.go

ware and static | stone Team Open v/funding/grants/grant-pro

GTFS sched- grams/capital-investments/s

ules tops-modifying-general-tra
nsit-feed

STOPS  Soft- | USFTA Public, https://www.transit.dot.go

ware Open v/funding/grants/grant-pro

grams/capital-investments/s
tops
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