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Executive Summary

The Westchester County Mobility & Transit Plan (the Plan) aims to better align the county’s mobility
network with the needs of its residents, workers, and visitors. The Plan examines Westchester’s
transportation services and travel patterns, demographic and employment trends, and other factors to
understand how well today’s services meet travel demands and identify opportunities to strengthen
these services going forward.

Prepared by a team led by Nelson\Nygaard Consulting Associates, Inc., the Plan is based on in-depth
technical analysis, stakeholder and public engagement, and an iterative process in collaboration with
County staff, through which the project team developed recommended improvements to public
transportation and mobility.

Goals

The Plan is based on three key goals established in the first phase of the study:

1. Design a high-performing, reliable, and easy-to-understand transportation system,
emphasizing speed, convenience, directness, reliability, and comfort.

2. Create a family of service options to right-size mobility services for Westchester's many
travel markets.

3. Provide an equitable and socially just transportation network that provides opportunities
for prosperity and quality of life to users of all ethnicities, incomes, abilities, and ages.

Context

Westchester County is large and diverse with a wide range of places and transportation contexts:
dense cities, rural countryside, suburban downtowns with commuter rail stations, and low-density
office and industrial parks. The current countywide bus service (Bee-Line) serves some areas of the
county well and other areas of the county poorly. Bee-Line service is a patchwork of local bus routes
(and complementary paratransit), express bus routes, commuter shuttles, and quasi-rural bus service
operating infrequently. The patchwork also means that large areas of the county have no service,
typically in places where fixed-route service is not sustainable due to low demand. Other key
considerations include:

= The Bee-Line bus system reflects an earlier time and some routes have not changed in more
than 50 years.

= External trends such as online shopping, employment, commuting, and the COVID-19
pandemic have altered transit demand.

= Travel behavior and rider expectations are changing, including widespread adoption of mobile
applications for trip planning, payment, and navigation.

Nelson\Nygaard Consulting Associates, Inc. | i
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Analysis Findings

The analysis of the existing Bee-Line bus system considered the existing network design, service
frequency and span across the network, ridership and activity across the county, access to service,
major service connections, and fare policies.

=  While 78% percent of residents and 80% of jobs are within a 1/2 mile (or about a 10-minute)
walk of a bus stop, only about half of the county’s residents and jobs are within that proximity
of a route with frequent service (a bus every 15 minutes or better).

» Qutside of peak weekday commuting times, some routes do not operate at all and most routes
that do operate have headways of at least 30 minutes. Service availability early in the morning
and at night is very limited, as is weekend service.

= Some bus routes operate with confusing and varying route patterns and schedules. In addition,
several routes carry very few riders, including the shuttle loops from White Plains and several
commuter routes to Metro-North stations.

» The market for transit service varies throughout the county. Communities with the highest
transit propensity (demand for service) generally align with the densest parts of the county.
These areas can support frequent fixed-route transit service. Conversely, rural areas and
some suburban areas do not support any fixed-route service and may be best served by
alternative services such as on-demand shuttles, known as microtransit.

Stakeholder Input

The process of developing and subsequently refining the Plan was informed by extensive stakeholder
and public input. The feedback helped the team to understand what works well in the system, what
needs work, what kinds of improvements people would like to see, and what people did and did not
like about potential recommendations. The engagement process included:

= A project website: www.WestchesterMobility.org

= Virtual stakeholder focus groups
= An online public survey
» Video presentation

» Promotional activities including pop-ups in Getty Square in Yonkers, Mount Vernon City Hall,
Peekskill by Field Library, and at Westchester Medical Center

= Virtual public meetings
»= Meetings with the County Executive, Planning Board, and Transportation Board

The full report further describes the process, as well as the changes made to the recommendations
after receiving feedback. Appendix materials include some key comments received.

Nelson\Nygaard Consulting Associates, Inc. | i
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Recommended Plan

The Plan will improve Westchester County’s transit network by achieving the following:
= |mprove East-West connections
= Run more service earlier, later, and on weekends
= Better serve major destinations
= Strengthen connections to NYC subway and Metro-North Railroad
= Streamline and simplify routes
= Discontinue low-performing bus routes and route segments

The Plan also recommends microtransit service (on-demand shuttles) in certain areas that do not
support efficient fixed-route service, in areas that are difficult to serve due to the street network or
topography, and to improve first/last mile connections to Metro-North stations.

In addition, the Plan proposes to make more use of Metro-North service for long distances and
specifically, for trips that can get lengthy on a fixed-route bus. To enable this, the Plan also proposes
fare reciprocity, which will allow riders to travel by Metro-North within the county for the same fare as
the Bee-Line bus service with free transfers. Today, riders that travel by both bus and train pay the
cost for each service without discounts. Discussions with the Metropolitan Transportation Authority are
ongoing.

The full report includes maps describing the proposed system of Bee-Line routes and microtransit
service zones along with proposed service categories and frequencies. Appendix materials include a
route-by-route discussion of each service change.

Plan Benefits and Estimated Costs

Benefits

One of the most important ways to make Bee-Line service more convenient and easier to use is to run
buses more frequently, at least every 15 minutes. The Plan increases the number of routes operating
more frequently and for more hours during the day. For example, the number of routes that will have
15-minute frequencies or better increases by 34% in the AM peak hour and by 25% in the PM peak
hour. Further, during these peak periods, the share of residents with access to 15-minute or better
service increases from 49% to 58% and access to jobs increases from 49% to 60%.

Another important measure to understand is the impact on those most in need of and likely to use
transit (people with low incomes, people who do not own vehicles, and minority populations). The Plan
increases access to frequent service from 78% to 85% for residents in zero-vehicle households, from
65% to 74% for minority residents, and from 70% to 77% for residents in households experiencing
poverty. These improvements are shown in a series of maps and tables in the main report along with a
focused discussion on how the Plan improves service in selected areas of the county where people
and jobs are concentrated, including:

Nelson\Nygaard Consulting Associates, Inc. | iii
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= Northern Westchester: new microtransit services that provide better coverage and better
access to Metro-North stations (benefitting from fare reciprocity), along with a new frequent
east-west fixed-route connection between Peekskill and Katonah.

» The Grasslands Campus in Valhalla and Westchester Community College: more region-wide
access through frequent, direct connections to Metro-North stations, including extended
service hours, and more off-peak and weekend service.

» White Plains: increased service to and through the city, better access to Metro-North stations
(benefitting from fare reciprocity), and replacement of low-performing shuttles with microtransit
services, as well as microtransit service to the airport.

= Cross County Shopping Center: increased service and additional connections to the Bronx
along Gun Hill Road (new Metro-North and subway connections), and to Ridge Hill.

» East-West Service in Southern Westchester: access to additional subway service and more
service to areas that are increasing in population and employment through the introduction of a
new cross-county route.

= NYC Subway and Local Bus Access in the Bronx: more trips to subway stations and new
subway and local Bronx bus connections through route extensions.

Estimated Plan Costs

When fully implemented, Bee-Line service hours will increase overall annually by about 24%. Average
weekday service hours will increase by 20%, largely due to increases in service frequency and
additional service during early morning, evening, and midday hours. Saturday service will increase by
44% due to adding more service on existing routes as well as introducing Saturday service on other
routes. Sunday service will increase significantly, with 68% more hours of service. The increase in
operating costs that result from the proposed increase in service hours will be negotiated with the
operator.

The cost to implement and operate microtransit depends on several variables, including the size of the
microtransit zone, operating hours, wait time standards, and the local labor market. For the
recommended zones, annual operating costs are estimated between $7,650,000 and $13,200,000
depending on the desired level of service and contractor bids.

Other Recommendations

To ensure the proposed transit system investments improve overall mobility, the Plan also
recommends implementation of supporting strategies, including mobility hubs at rail stations and major
bus hubs, transit priority measures on key travel corridors, and support for alternatives to driving and
parking at stations and hubs. Transit priority measures include bus-only lanes, transit signal priority
(TSP) such as the installation along Central Avenue to improve bus flows, queue jump lanes, and
transit priority corridors. Measures to support non-auto access to stations includes local projects such
as the recently awarded Clean Transportation grant from the New York State Energy Research and
Development Authority (NYSERDA) that will support investment in e-bikes for the Village and Town of
Ossining, and the villages of Croton-on-Hudson, Dobbs Ferry, and Tarrytown. Another example is the

Nelson\Nygaard Consulting Associates, Inc. | iv
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e-scooter share system in the City of New Rochelle. The County continues to support investments in
such programs as part of a longer-term mobility strategy.

Plan Implementation and Next Steps

Implementing the Plan will require resources and a phased process, including some dependencies.
For example, route changes that depend on Metro-North fare reciprocity can be deferred until the
County and the MTA complete the planning process. In addition, the microtransit recommendations
must be implemented early in the process, which will enable the County to offer new service in areas
where Bee-Line bus routes will be eliminated and where service is not currently available.
Implementing microtransit first will enable the Bee-Line operator to redeploy vehicles and operators to
support fixed-route service expansion. The full report describes these dependencies and provides
guidance on how to prepare for and implement specific route changes, covering such topics as
updating customer information, preparing staff and supervisors and adjusting the number of staff, and
updating fare systems, among others. The Plan includes specific guidance on how to group service
changes, recommended fleet mix, and technology considerations.

Moving forward, the County will need to continue to coordinate these efforts with their operator to
ensure a seamless transition for both the drivers and the customer experience. Further, it is
recommended that the County maintain an ongoing monitoring plan that tracks the performance of the
recommendations after implementation, continues to obtain public feedback and adjusts
recommendations as necessary.

Nelson\Nygaard Consulting Associates, Inc. | v
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1 Introduction

The Westchester County Mobility & Transit Plan (Plan) aims to better align the county’s mobility
network with the needs of its residents, workers, and visitors. The Plan examines Westchester’s
transportation services and travel patterns, demographic and employment trends, and other factors to
understand how well today’s services meet travel demands and identify opportunities to strengthen
these services going forward.

Prepared by a team led by Nelson\Nygaard Consulting Associates, Inc., the Plan is based on in-depth
technical analysis, stakeholder and public engagement, and an iterative process in collaboration with
County staff, through which the study team developed recommended improvements to public
transportation and mobility. This report summarizes the background, process, and recommendations
for the Plan.

Report Organization

This introductory chapter describes the purpose and goals for the study. Chapter 2 explains the study
process, including the starting point (existing conditions), the market for public transportation in
Westchester County, a summary of key issues and opportunities for improving mobility, a description
of the study’s stakeholder outreach and engagement activities, and how recommendations were
developed and refined.

Chapter 3 introduces the Plan, including changes to the Bee-Line bus network, introduction of on-
demand bus services (i.e., microtransit), and policy recommendations including fare integration
(reciprocity) with Metro-North Railroad. Chapter 4 estimates the costs of the Plan, outlines the
anticipated benefits, and discusses other considerations such as how the proposed changes will
impact Bee-Line ParaTransit service. Chapter 5 discusses additional mobility strategies that enhance
public transit networks and further support the Plan. Chapter 6 presents a roadmap for implementing
the Plan. Previous reports and other technical work undertaken for the Plan are either appended to
this report or referenced.

Study Goals

The study team, in collaboration with County staff and stakeholders, developed the following goals to
guide the development of strategies and recommendations:

e Design a high-performing, reliable, and easy-to-understand transportation
J'l > system, emphasizing speed, convenience, directness, reliability, and comfort.
o

Create a family of service options to right-size mobility services for

. Westchester's many travel markets.
=

Nelson\Nygaard Consulting Associates, Inc. | 1
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e' _ Provide an equitable and socially just transportation network that provides
» ]I W opportunities for prosperity and quality of life to users of all ethnicities, incomes,
abilities, and ages.

Context for the Plan

Westchester County is large and diverse with a wide range of places and transportation contexts:
dense cities, rural countryside, suburban downtowns with commuter rail stations, and low-density
office and industrial parks. The current countywide bus service (Bee-Line) serves some areas of the
county well and other areas of the county poorly. Bee-Line service is a patchwork of local bus routes
(and complementary paratransit), express bus routes, commuter shuttles, and quasi-rural bus service
operating infrequently. Large areas of the county have no service, typically in places where fixed-route
service is not sustainable due to low demand.

The Bee-Line Bus System Reflects an Earlier Time

While there have been incremental changes to the Bee-Line bus network over time, some routes have
not changed in more than 50 years. This study is the first comprehensive evaluation of the Bee-Line
network and its service area. Meanwhile, as population, employment, and travel trends have changed
over the years, the underlying market and demand for transit service in Westchester County has also
changed. Some downtown centers and shopping destinations have grown or maintained demand,
while others have not. Employment at suburban office parks has declined while some are being
redeveloped with mixed land uses. Peak travel flows, which were oriented north-to-south with
residents commuting to jobs in Manhattan have nearly reversed. People commute from New York City
to jobs in Westchester County, and from within Westchester to jobs in northern parts of the county.

External Trends Have Altered Transit Demand

Larger trends also impact when, where, and how people travel. The rise of online shopping has
upended traditional brick-and-mortar retail and affected demand in both downtown centers and
regional shopping malls. In addition, the growth of service and distribution jobs and facilities has
impacted when and where people travel for work. Remote work has grown significantly since the
beginning of the COVID-19 pandemic meaning far fewer people are using Metro-North Railroad (MNR)
during peak periods and commuter parking at local train stations is now far more available. This is also
highlighted by the lower average ridership activity on the Bee-Line commuter buses, which dropped to
about half of pre-pandemic ridership.

Travel Behavior and Rider Expectations Are Changing

Bus rider expectations have changed across North America and Westchester is no exception. The
emergence of the smartphone and improved trip planning and scheduling apps has increased the use
of alternatives to traditional transit, especially ride-hailing apps. Rider expectations are changing to be
more focused around speed, convenience, and simplicity.

Nelson\Nygaard Consulting Associates, Inc. | 2
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The Bee-Line bus network continues to have a strong ridership base, but in view of rapidly changing
demand and potentially better ways to offer more service flexibility, the County aims to provide public
transportation services that better respond to changing travel patterns.

Nelson\Nygaard Consulting Associates, Inc. | 3
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2 Plan Development

To develop the Plan, the team compiled data, conducted analysis, and sought input from Bee-Line
riders, residents, elected officials, business leaders, and other stakeholders. The process involved
three key components:

1. Existing Service Analysis: robust evaluation of current Bee-Line bus service and
performance, both the complete network and route-by-route analysis.

2. Transit Market Analysis: assessment of potential transit demand, travel patterns, and
demographics in Westchester County.

3. Stakeholder and Public Outreach: two rounds of engagement to learn what is important to
the public and identify priorities for transit service improvements.

Through an iterative process in collaboration with County staff, the study team developed scenarios
for potential improvements, sought input on the ideas, then refined them into a Plan. The process is
described later in this chapter and the recommended Plan is described in Chapter 3.

Existing Service Analysis

The Bee-Line bus network consists of 59 routes that serve and connect communities across
Westchester County and a few routes that extend south into the Bronx and Manhattan and north into
Putnam County. See Figure 1 and Figure 2. Bee-Line routes offer several types of service in a
variety of operating environments.

The team’s evaluation of current Bee-Line service involved both a system-wide evaluation and a
detailed analysis of each individual route.! The State of the System Report (Appendix A) provides a
deep dive into current service. Individual route profiles (Appendix B) were developed using data from
2019 initially and then updated using ridership data from 2021 to reflect the impacts of the pandemic.
The following discussion highlights some of the key findings from the evaluations.

' Note that school tripper service was not included as part of this analysis and is not included in the
recommendations.

Nelson\Nygaard Consulting Associates, Inc. | 4
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Figure 1: Existing Bee-Line Bus Network (North)
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Figure 2: Existing Bee-Line Bus Network (South)
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The State of the System analysis documented where and when service operates today, levels of
service across the network, and how the network connects with other public transportation such as
Metro-North Railroad and New York City subway service. The analysis considered several factors,
including the existing network design, service frequency and span across the network, ridership and
activity across the county, access to service, major service connections, and fare policies. Key
findings include:

Systemwide Highlights for Existing Service

= In 2019, Bee-Line buses carried an average of 98,000 passenger trips per weekday, 52,000
passenger trips on Saturday, and 29,000 passenger trips on Sunday.

= Seventy-eight percent of residents and 80% of jobs are within a half mile of a bus stop.
However, when looking at the number of residents and jobs within that distance with frequent
Bee-Line service (defined as service operating at least every 15 minutes during the AM
peak), this percentage drops to 49%.

= On weekdays, many Bee-Line routes operate with headways longer than 30 minutes.
Frequent service (every 15 minutes or better) is generally limited or unavailable beyond peak
periods. See Figure 3.

= Service on weekends is also limited, where only 27 of the 59 routes operate on Saturdays
and 19 on Sundays.

Figure 3: Distribution of Weekday Service
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Route-By-Route Analysis

The Bee-Line route profiles describe each route’s current alignment, key destinations served,
ridership, and performance. Profiles also include service patterns, boardings per trip and per hour,
on-time performance, and ridership by stop. These metrics offer important insights into how well
each route serves riders, how effectively it operates, and opportunities for improvement. One metric,
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average daily ridership per revenue vehicle hour, is presented for each route in Figure 4 and
provides a comparison of how many passengers board for any given revenue hour. Examples of
route profile information are shown in Figure 5. See Appendix A and Appendix B for more details.
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Figure 5: Route Profile for Bee-Line Route 7 (example)
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Transit Market Analysis

To understand where transit service can be most effective, it is critical to identify where service is
needed as well as how much potential demand exists to support different levels or types of transit
service. The project team analyzed the current market for transit across Westchester County to
identify where the existing network may or may not match demand for service, and where the market
for transit may have changed.

Factors that influence the market for transit include:

= Population Density: Since transit relies on having more people close to service, higher
population density makes it feasible to provide higher levels of service.

» Socioeconomic Characteristics: Income and car ownership can influence people’s
likelihood to use transit. In addition, different population groups are more or less likely to use
transit than the overall population.

= Employment Density: The location and density of jobs is a strong indicator of transit
demand. It is often important to serve higher-density employment locations with transit.

= Land Use and Development Patterns: There is a strong correlation between land use and
transit ridership. In areas with denser development, mixed-use development, and a good
pedestrian environment, transit can be very convenient, attractive, and well used.

= Major Activity Centers: Large employers, universities, and other high-activity areas attract
large volumes of people and can generate many transit trips.
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= Travel Flows: High-frequency bus corridors, commuter rail lines, and subway lines are
designed to serve corridors with higher travel flows.

Transit-Supportive Markets

Population and job density are two of the most important factors for determining how much transit
service an area can support. Areas with higher concentrations of people and jobs can support frequent
fixed-route service (bus and rail) while dispersed areas with very low densities that cannot support fixed-
route transit can potentially be served by demand-response services such as microtransit (see Figure 6).

Figure 6: Relationship Between Density and Potential Levels of Transit Service
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Source: Composite data compiled by Nelson\Nygaard from various sources

Socioeconomic characteristics are also a key factor. For example, since households with lower incomes
or that do not own a vehicle have a higher propensity to use transit, knowing the locations of higher-
propensity groups can ensure that people who need or will use transit will have access to service.

Figure 7 illustrates the locations where different levels of transit service can be supported, a reflection of
combining population density, job density, and socioeconomic factors.
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Figure 7: Combined Transit Demand (Based on Population & Employment Densities and Socioeconomic Factors)
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The analysis of combined transit demand shows that the communities with the highest transit
propensity (demand for service) generally align with the densest parts of Westchester County. These
areas can support frequent fixed-route transit service. Conversely, rural areas and some suburban
areas do not support any fixed-route service and may be best served by alternative services, as
further described in Section 3.

Travel Patterns

Understanding where and how people travel within Westchester County and identifying important
regional connections and relationships are critical to informing future transit service. Travel flows
reveal where there is travel activity and helps identify the connections that transit should serve.
Streetlight data, which uses GPS locations through smartphones and other data, helped reveal the
most traveled origin-destination pairs, as was discussed in Appendix A. Figure 8 indicates the
distribution of work destinations among county residents, indicating that 45% of Westchester
residents work in the county, 23% work in Manhattan, 7% work in the Bronx, and 25% work
elsewhere. Figure 9 shows the distribution of employees’ home origins. Importantly, 54% of those
who work in Westchester County reside outside the county.

Figure 8: Work Destinations of Westchester Residents Figure 9: Home Origins of Westchester Employees
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Source: US Census 2017 LEHD Origin-Destination Employment Statistics

Key Existing Analysis Findings
The technical analysis of transit service and demand for service revealed several issues and

opportunities for the county’s transit network. Key findings include:

= Bee-Line fixed-route service operates in a range of service environments with varying levels
of density; demand varies across the county. Service is available in areas where transit
demand exists as well as areas where demand is low.

» Large portions of Westchester County, particularly north of 1-287, do not have sufficient
residential or job density to support fixed-route transit service. This makes it more difficult to
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effectively serve isolated pockets of transit-supportive density, such as those found in
Peekskill or Mount Kisco.

= Several corridors and routes reflect good service design, quality, or ridership, including:

— Services along Central Park Avenue and Route 119 between White Plains and
Tarrytown are more frequent, connect key destinations, and carry higher ridership.

— Route 20 and Route 40 are well-used north-south routes that connect key destinations,
but their long route lengths impact reliability and take a long time. They operate along
different routes at different times (pattern variations), which can be confusing to riders.

— Routes 7 and 13 are vital east-west routes that perform well, provide direct service, and
serve major corridors and areas with higher underlying demand.

— Route 61, which operates between Fordham Road and Port Chester has high ridership
between Fordham Road and New Rochelle.

= Better east-west connectivity is needed but topography and the existing road network pose
barriers to those connections.

= Bee-Line buses provide strong connections to New York City subway stations. Some of the
most productive Bee-Line routes provide these connections.

= Service levels could be improved in many locations. Most Bee-Line routes have limited and
inconsistent service frequencies during the day. Service is limited during early mornings, late
evenings, and weekends.

= Many of the routes travel long distances and have long running times, which can increase
unreliability.

» In places where fixed-route service is not supported by the underlying demand or where
services is unreliable, more suitable options may be available, as discussed in chapter 3.

Stakeholder and Public Input

The process of developing and subsequently refining the Westchester County Mobility & Transit
Plan was informed by extensive stakeholder and public input. The feedback helped the team to
understand what works well in the system, what needs work, the kinds of improvements people
would like to see, and what people did and did not like about potential recommendations. This
section outlines how the project team involved the public in the project and summarizes key
takeaways from the feedback. Further discussion about public engagement efforts, feedback
received, and survey results can be found in Appendix C.

Project Website

A project website (www.WestchesterMobility.org) was launched at the beginning of the study and
served as a resource for updates, information, and engagement throughout the project (see Figure
10.) The website, which enabled people to offer comments throughout the study, described the
background and goals for the project, shared information and documents produced by the project
team, and offered opportunities to engage with the project by submitting comments, signing up for a
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project email list, and sharing feedback through surveys and interactive tools introduced at different
project milestones. These activities are described below.

Figure 10: Project Website Home Page
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Initial Study Engagement

During 2020 and 2021, Westchester County staff and the project team sought input to learn about
strengths, challenges, and opportunities for transit and mobility in the county. Despite the onset of
the COVID-19 pandemic shortly after the project’s kickoff, the project team sought to engage with
stakeholders and community members to better understand the mobility context and the needs and
opportunities that should inform suggested changes.

Stakeholder Focus Groups

Extensive stakeholder engagement included 17 focus groups with over 100 participants during the
fall of 2020. During these focus groups, the project team spoke with stakeholders from across the
county including municipal leaders as well as representatives of major businesses, healthcare,
colleges and universities, human service organizations, shopping centers, advocacy groups, and
others.

Nelson\Nygaard Consulting Associates, Inc. | 15



Archived File - May Not Be ADA Compliant
Westchester County
Mobility & Transit
Plan

An online survey asked people who travel to, from, or within Westchester County about their travel
behaviors, experiences, and preferences. The survey was advertised via the project website, the
County’s Department of Planning and Department of Public Works & Transportation (DPW&T)
websites, social media, and via posters at stops and on buses. With over 530 respondents, it
featured an interactive Maptionnaire survey, where respondents could “pin” where they travel today
and where they wish they could go more easily in the future, as well as tradeoff questions about
values and preferences regarding transit service and access. See Appendix C.

Online Survey

Video Presentation

Due to the pandemic, there were no public meetings to introduce the project and present preliminary
findings. The project team created a video presentation to introduce the project and summarize initial
technical findings, which was posted on the project website and on Westchester County’s YouTube
account.

Initial Themes
Throughout the initial outreach and engagement, the following overarching themes emerged:

= There is need for more frequent bus service, especially during the day and not just during
AM and PM peak periods.

» There is need for more bus service on weekends, with both more routes running and more
service on existing routes.

= There is a need for better connectivity to and from job centers and destinations across the
county.

= There is a desire for improved east-west service in the county, and particularly for faster
east-west service.

= There is desire for faster bus trips, especially for people traveling longer distances across the
county.

= There is a desire for communities to invest in infrastructure so that it is more comfortable to
for people to walk and/or bike to bus stops.

Outreach and Engagement for Suggested Plan

With a suggested plan developed, the County and the study team conducted a second round of
outreach to obtain input and feedback as outlined below.

Story Map and Website

The project team created an interactive Story Map page linked to the project website to explain the
suggested Bee-Line network. This allowed visitors to easily compare the existing and suggested
networks. Detailed route-by-route change descriptions were also published on the project website,
and visitors were asked to share their feedback and comments via an online comment form. See
Appendix C for key comments.
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The suggested plan was promoted via Westchester County social media, emails to stakeholders
who participated in the first round of engagement or submitted comments, posters on shelters, and
printed materials on buses. See Figure 11.

Promotion

Figure 11: Poster Advertising the Suggested Plan (Second Round of Outreach)
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Pop-Up Events

The project team hosted four pop-up events at Getty Square in Yonkers, Mount Vernon City Hall,
Peekskill by Field Library, and Westchester Medical Center in July 2022 to explain and seek input on
the suggested plan. Team members spoke with riders and others and sought comments. The team
also distributed information on how to view the plan online and provide comments.

Virtual Public Meetings

The project team held two virtual meetings in August 2022. Each meeting included a formal
presentation followed by questions and comments. Approximately 20 people attended each meeting,
with some attending both meetings. Appendix C includes the presentation slides.

County Meetings

The project team met with the Westchester County Planning Board and the Westchester County
Transportation Board.

Feedback Themes

People shared different feedback about the suggested network, including positive comments,
concerns, and suggestions for specific routes. See Appendix C. The team evaluated the feedback
received and subsequently revised some of the suggestions into the Plan. Chapter 3 describes the
changes made.
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Development of Improvements

Engagement and technical analysis provided the building blocks to develop potential transit
improvements. The team reviewed how the Bee-Line system performs today and closely studied
each route to identify opportunities for operational improvement. The team also evaluated existing
Bee-Line service in the context of the transit market and travel flows. Input from stakeholders (focus
groups, survey, emails, etc.) provided additional insight into service needs, markets, key trips and
connections, and other opportunities.

Applying Project Goals

The project team developed suggested improvements applying the following goals established at the
beginning of the project, namely:

117"  Design a high-performing, reliable, and easy-to-understand
_| i 'I:ib transportation system, emphasizing speed, convenience, directness,
« reliability, and comfort.

Create a family of service options to right-size mobility services for
‘ Westchester's many travel markets.

provides opportunities for prosperity and quality of life to users of all

. i.‘ i Provide an equitable and socially just transportation network that
n ethnicities, incomes, abilities, and ages.

Applying Industry Best Practices

The team also applied the principles and practices for effective bus route design, which aim to
improve service for riders and for service operation. This includes simplifying the network and
routes, making service as direct as possible and minimizing route variants.

Taking Advantage of Metro-North Service

In addition to an extensive bus network, Westchester County features 43 Metro-North train stations
on three lines (Hudson, Harlem, and New Haven). The team considered ways to take advantage of
this extensive service, which is primarily used for longer commutes, including trips into Manhattan.
Many Bee-Line routes that parallel these three lines provide duplicate service where the same trip
takes far longer on the bus than on the train. Higher fares are a key reason some riders use Bee-
Line buses and not Metro-North trains. Fare reciprocity, discussed more in the next chapter, will
remove the fare barrier by enabling Bee-Line riders to ride Metro-North trains for all or part of their
travel within Westchester County at the same fare as if traveling entirely by bus. If implemented, fare
reciprocity will enable riders to complete trips in less time and allow the County to redeploy
resources to provide service elsewhere.
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Coordination and Collaboration on Improvement ldeas

The study team collaborated closely with County staff to identify potential improvements to each
route in the Bee-Line network, including (if warranted) potentially discontinuing the route. The team
carefully considered each route’s purpose, performance, relationship to other routes in the network,
and the transit market. This led to the publication of a suggested plan in August 2022, which was
published on the project website for public comment. The outreach process described earlier in this

chapter offered interested parties an opportunity to hear about and provide feedback on the
suggested plan.

Plan Refinement

Following the virtual public meetings held in August 2022 and after compiling and reviewing
submitted comments, the team refined its recommendations. This Plan, discussed in the next
chapter, is the result of an iterative, rigorous, and collaborative process, and proposes a redesigned
Bee-Line network to serve Westchester County residents, workers, and visitors.
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3 Recommended Plan

The Plan builds upon technical analyses, community outreach, and staff input to address the key
issues, challenges, and opportunities identified before and during the planning process.

Plan Themes

The recommendations are designed to improve Westchester County’s transit network by achieving
the following:

= Improve East-West connections

= Run more service earlier, later, and on weekends

= Better serve major destinations

= Strengthen connections to NYC subway and Metro-North Railroad
= Streamline and simplify routes

= Discontinue low-performing bus routes and route segments

= Introduce microtransit services
Improve East-West Connections

The Plan will add east-west cross-county service, which is fairly limited today and emerged as a
major theme throughout the planning process. The Plan includes more service on existing east-west
routes, fills service gaps with new connections, and adds new cross-county routes. Chapter 4
includes a discussion of specific route improvements that enhance these east-west connections.

Run More Service Earlier, Later, and on Weekends

Currently, midday service frequencies are limited, and some routes do not operate very early, later
at night, and on weekends. The Plan significantly improves service frequency and expands service
during early and late hours and on weekends. These changes will improve mobility for people who
rely on transit today and make transit a more convenient and attractive option for people who need
more travel choices. The individual route change sheets in Appendix E explain the proposed
frequencies and span of service for each route.

Better Serve Major Destinations

The Plan improves connections to jobs, destinations, and resources across Westchester County.
Several recommendations focus on improving cross-county connections to Cross County Shopping
Center, Ridge Hill, and destinations in the Grasslands Campus and Westchester Community
College. This includes improvements to existing routes as well as new and redesigned routes that
are more oriented towards making cross-county connections. Chapter 4 includes more discussion of
how the Plan provides better connections to major destinations.
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Strengthen Connections to Other Transit Services

An important Plan goal is to reinforce regional connections. Given the extensive rail network serving
Westchester County and the nearby Bronx, the Plan enhances and strengthens connections to
Metro-North stations and to NYC subway and bus services as follows:

»= Maintain and Enhance Connections to NYC Subway: Prior to the pandemic, over a third
of Westchester’s working residents commuted to New York City and nearly 20% of people
who work in Westchester commuted from New York City, mostly from the Bronx. The
greatest transfer volumes in the Bee-Line system were between Bee-Line bus routes and the
NYC subway. The Plan increases service levels on the high-demand routes connecting
riders to subway stations and creates some new connections to NYC subway and bus
service.

= Enhance and Leverage Connections to Metro-North: The Metro-North Railroad is a
critical piece of the County's transit network. Today, riders who could use the train make very
long trips by bus instead even if it would be faster or more convenient by train because it is
more costly. The Plan proposes better integrating bus service and train services into a
countywide network. This includes connecting more bus routes to Metro-North stations,
introducing microtransit service zones that feed stations, and—most importantly—making
travel more seamless and affordable by offering fare reciprocity (see discussion below).

Further discussion of how the Plan improves connections to other transit service providers is
presented in Chapter 4.

Fare Reciprocity with Metro-North

Westchester County has initiated discussions with the Metropolitan Transportation Authority (MTA)
to introduce fare reciprocity, a policy that will allow riders to travel by Metro-North within the County
for the same fare as Bee-Line bus service. Today, riders that travel by both bus and train pay the
cost for each service without discounts. With OMNY, MTA’s new fare payment system, slated to be
implemented on both Metro-North and Bee-Line services, the payment mechanism for transferring
between the two systems becomes more adaptable.

Fare reciprocity will make rail travel more affordable. Train trips between two stations entirely within
the County will cost the same as a Bee-Line bus ride and transfers between Bee-Line bus and
Metro-North will be free. Were fare reciprocity not implemented right away, some bus route
recommendations would need to be deferred. See Chapter 6.

Streamline and Simplify Routes

The Plan aims to streamline and simplify routes to improve service quality and make them easier to
understand. This includes changes to circuitous routes to make them faster and more direct, as well
as reducing the number of patterns that operate differently on different trips. Individual route
changes are summarized in Appendix E.

Discontinue Low-Performing Bus Routes and Route Segments

The existing service analysis identified routes and/or route segments that carry few riders, are very
costly to operate, or are redundant with other service, such as Metro-North Railroad. Based on
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extensive evaluation and engagement, the Plan recommends discontinuing some low-performing
routes and route segments and reinvesting resources into improvements across the Bee-Line
network. Details of changes to routes and discontinued routes are provided in Appendix E.

Introduce Microtransit Services

Westchester County encompasses a variety of operating environments, ranging from very urban to
very rural, as well as differences in street networks, topography, and development patterns, some of
which are particularly difficult to serve with fixed-route transit. Serving areas that cannot support
fixed-route service with solutions more suited to the area’s specific transportation needs and
transportation networks can improve service quality for all users. For example, in areas with lower
demand, microtransit services offer riders more flexibility in service span and service geography than
fixed routes and do so at a lower operational cost. This will free up resources for improved service
on busier fixed routes and potentially expand the reach of transit within low-density areas.

New technologies have expanded on-demand transportation options to serve different types of
environments more effectively. The Plan recommends microtransit service (on-demand shuttles) in
certain areas that do not support efficient fixed-route service, in areas that are difficult to serve due
to the street network or topography, and to improve connections to Metro-North stations. More
details about microtransit service are presented later in this chapter.

Proposed Bee-Line Bus Network

Figure 12 through Figure 16 present maps showing the recommended Bee-Line system, including
an overall system map and downtown insets for White Plains, Yonkers, Mount Vernon, and New
Rochelle; these are also included as stand-alone maps in Appendix D. The routes are grouped into
six categories, ranging from routes with highest to lowest frequencies. Figure 17 and Figure 18
explain each of the six categories and provide frequencies for sample time periods in the peak
directions for both weekdays and weekends. These frequencies were used as a general guide to
develop each route’s number of trips per day for weekdays, Saturdays, and Sundays, and are
summarized in Figure 19 along with brief descriptions of the recommendations for each route. As
shown, the number of planned trips on weekdays increases from 2,294 to 2,741(+19%). The number
of planned trips on Saturdays increases from 1,151 to 1,668 (+45%) and the number of planned trips
on Sundays increases from 642 to 1,017 (+58%). A small number of trip increases derive from
splitting existing routes into two. Appendix E provides detailed descriptions of the route-by-route
recommendations with side-by-side maps, identifies alternative service for each, and notes how
each recommendation aligns with the goals of the Plan. Also included in this appendix is a summary
table of how the spans of service differ between existing and recommended service for each route.

A Note About Route Numbers

In addition to changes or redesigns of existing bus routes, the Plan introduces new bus routes.
These new (or newly standalone) routes are identified with 100-series route numbers (e.g., Route
101, Route 108, etc.). The numbers are for planning purposes only to avoid confusion with existing
routes. When implemented, the actual route numbers are likely to differ.
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Figure 12: Proposed Bee-Line Bus Network
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Figure 13: Proposed Bee-Line Network in Downtown White Plains
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Figure 15: Proposed Bee-Line Network in Downtown Mount Vernon
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Figure 17: Recommended Route Frequencies by Route Category-Weekdays
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Sample Time Periods and Peak Directional Service Frequencies (Minutes)

Morning Peak
6:30-8 AM

Midday
9 AM-2:30 PM

Afternoon Peak
3:30-5 PM

Evening

6:30-10:30 PM

Category 1: Longest hours, high-frequency service all day 7-15 20-30 10-15 20-30
Category 2: Longest hours, high peak-period frequency, medium frequency off peak 10-20 30 10-20 30-60
Category 3: Long hours, medium peak-period frequency, low frequency off peak 20-30 30-60 20-30 60-80
Category 4: Shorter hours, medium peak-period frequency, low frequency off peak 30 60 30 60-90
Category 5: Shorter hours, hourly service 45 60 45 90
Category X: Service with fewer stops, with high peak frequencies and some off peak 15-30 Minimal 15-30 Minimal

Figure 18: Recommended Route Frequencies by Route Category-Weekends
Weekends

Route Category

Saturday Peak

Time Periods and Service Frequencies (Minutes)

Saturday Off Peak

Sunday Peak

Sunday Off Peak

Category 1: Longest hours, high-frequency service all day 20 30-60 20-40 60
Category 2: Longest hours, high peak-period frequency, medium frequency off peak 20-30 30-60 30-60 60
Category 3: Long hours, medium peak-period frequency, low frequency off peak 30-60 60 30-60 0-120
Category 4: Shorter hours, medium peak-period frequency, low frequency off peak 60 60 0-60 0-120
Category 5: Shorter hours, hourly service 0-60 0-120

Category X: Service with fewer stops, with high peak frequencies and some off peak - -
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Route Name

Recommended Plan Changes

Plan

Category

(See Figs 15-16)

Weekday Trips

Saturday Trips Sunday Trips

““

Mobility & Transit
Plan

Bronx-Yonkers (242nd St-JFK Route 1 Yonkers trips end at JFK Marina; Route 109 serves Category 1
Marina Park) north beyond JFK Marina.
1C Bronx - Westchester Medical Route 1C is replaced by Route 5 (also, Route 6 and 109). Service 24 - - - - -
Center and WCC via Yonkers Replaced
1T Bronx - Tarrytown Station via Route 1T is replaced by Route 109. Service 26 - - - - -
Yonkers Replaced
1w Bronx - White Plains via Yonkers Route 1W is replaced by Routes 1, 2, 13 and 109. Service 24 - 20 - - -
and Tarrytown Replaced
1X Bronx - Westchester Medical Route 1X is replaced by Route 112. Service 5 - - - - -
Center and WCC Express Replaced
2 Bronx-Tudor Woods Route 2 trips to Executive Blvd. are replaced by Route 9, Category 1 138 142 7 96 49 63
which serves Executive Blvd.
3 Bronx-Yonkers-White Plains Route 3 ends at White Plains; service to Platinum Mile is Category X 16 38 - - - -
Express replaced by microtransit and Route 13.
4 Bronx-Yonkers (Gun Hill Rd-Getty | Route 4 is extended to Yonkers Station. Category 1 17 120 64 71 38 51
Square)
5 Yonkers-Grasslands Route 5 connects Yonkers to Westchester Community College | Category 2 76 77 30 52 15 24
and Medical Center; Route 3 provides a more express option
to White Plains, with increased frequency and Routes 6 and
13 replaces service to White Plains; Route 108 replaces
service to Harrison.
6 Yonkers-White Plains Route 6 connects Yonkers to White Plains; Route 19 replaces Category 2 86 86 50 60 13 29
service to Pleasantville.
7 Yonkers-Mount Vernon-New Route 7 does not change. Category 1 103 122 66 86 51 51
Rochelle
8 Mount St. Vincent-Yonkers- Route 8 does not change. Category 2 106 97 38 50 29 31
Tuckahoe
9 North Yonkers Route 9 is a two-way route between downtown Yonkers and Category 5 8 28 - - - -
North Yonkers (Nepperhan Ave and Lewis Street) via Palisade
Avenue and Executive Blvd. Route 5 serves Nepperhan
Avenue.
10 Croton Commuter Route 10 is partially replaced by Route 15 and by microtransit Service 8 - - - - -
service. Replaced
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- Weekday Trips Saturday Trips Sunday Trips

Route Name

Recommended Plan Changes

Category

(See Figs 15-16)

Croton Express Route 11 is replaced by Routes 14 and 111, which provide Service
service to Pleasantville Station, Westchester Medical Center, Replaced
Westchester Community College and White Plains.
12 Armonk - Westchester Airport - Route 12 is replaced by microtransit service. Service 24 - 12 - 12 -
Purchase - White Plains Replaced
13 Tarrytown-White Plains-Port Route 13 will connect Tarrytown and Port Chester; service Category 1 73 107 56 76 24 36
Chester between Tarrytown and Ossining is replaced by Route 111.
14 Peekskill-Ossining-Grasslands— Route 14 is re-routed to White Plains via Broadway and Category 3 36 49 28 49 10 20
White Plains service to Cortlandt is replaced by Route 15 and microtransit.
15 Peekskill-Yorktown Route 15 is redesigned to run east-west between Peekskill Category 3 18 58 8 29 - 20
and Katonah; service to points south is replaced by
connections in Peekskill and Katonah.
16 Peekskill - Jefferson Valley Route 16 is replaced by Route 15 and a microtransit zone Service 35 - 30 - 18 -
between Peekskill and Jefferson Valley. Replaced
17 Peekskill - White Plains Express Route 17 is replaced by Routes 14 and 15, for connection to Service 6 - - - - -
Peekskill and Katonah stations. Replaced
18 Peekskill Commuter / Hudson Route 18 is replaced by Route 15 and by microtransit service. Service 7 - - - - -
Valley Hospital Replaced
19 White Plains-Pleasantville- Route 19 operates between Chappaqua and White Plains; Category 4 26 40 13 25 - 13
Chappaqua service to Ossining is replaced by Route 14, and service to
Katonah is replaced by Metro North and microtransit.
20 Bronx-White Plains Local Route 20 is rerouted from Woodlawn #4 Subway Station to Category 1 119 125 100 106 64 70
Gun Hill Road #2/5 station; service to Bedford Park is replaced
by Routes 4 and 21 and #4 subway.
21 Bronx-White Plains Limited (Peak | Route 21 does not change. Category X 22 31 - - - -
Only)
25 Yonkers-Mount Vernon-Bronx Route 25 is extended from Cross County to Mount Vernon Category 2 88 92 79 79 48 52
replacing Route 55; service via Kimball Avenue is replaced by
Route 106.
26 Bronx - Yonkers - Bronxville Route 26 is replaced by Route 106 on Kimball Avenue. Service 20 - 14 - - -
Replaced
27 Skyline Drive - Eastview - White Route 27 is replaced by Route 103. Service 8 - - - - -
Plains Limited Replaced
30 Yonkers-Bronxville-New Rochelle Route 30 is extended to Yonkers Station and realigned in Category 3 55 63 20 30 0 28
southern New Rochelle.

Nelson\Nygaard Consulting Associates, Inc. | 28




Archived File - May Not Be ADA Compliant

Westchester County

Mobility & Transit
Plan

- Weekday Trips Saturday Trips Sunday Trips

Category

Route Name Recommended Plan Changes (See Figs 15-16)

31 Peekskill Commuter / Buchanan Route 31 is replaced by microtransit service. Service 6
Replaced
32 Yonkers Loop Route 32 is replaced by microtransit service. Service 13 - - - - -
Replaced
34 Orchard Hill Commuter Route 34 is replaced by microtransit service. Service 7 - - - - -
Replaced
38 Secor Road Commuter Route 38 is replaced by microtransit service. Service 6 - - - - -
Replaced
39 Ridge Road Commuter Route 39 is replaced by microtransit service. Service 10 - - - - -
Replaced
40 Mount Vernon-White Plains Route 40 service between White Plains and Grasslands is Category 1 88 115 56 76 39 48
replaced by Routes 103, 19, and 14; trips to E. 241st Street
are replaced by Route 42.
4 Mount Vernon-White Plains Route 41 service between White Plains and Grasslands is Category X 13 25 - - - -
Limited (Peak Only) replaced by Route 103.
42 Bronx-Mount Vernon-New Route 42 ends at E. 241 St. station; service to E. 233rd St. is Category 1 116 125 60 60 57 60
Rochelle provided by NYC Transit.
43 Bronx-Mount Vernon-Grasslands Route 43 does not change. Category X 6 17 - - - -
Express (Peak Direction Only)
45 Tuckahoe-New Rochelle-Pelham Route 45 is extended from Eastchester to Tuckahoe Station; Category 3 68 68 26 38 16 22
Bay 45Q trips to Top O the Ridge are discontinued.
52 Bronx-Mount Vernon-Bronxville Route 52 does not change. Category 4 45 46 30 38 - -
53 Mount Vernon-Pelham Route 53 is extended to Columbus Avenue from Mount Category 4 29 39 - - - -
Vernon High School to provide a connection to other bus
service.
54 Mount Vernon Local Route 54 is replaced by Route 107. Service 13 - - - - -
Replaced
55 Bronx - Mount Vernon - Yonkers Route 55 is replaced by Route 25. Service 62 - 43 - 18 -
Replaced
60 Bronx-New Rochelle-White Plains | Route 60 runs on Boston Post Rd. instead of Palmer Ave. in Category 2 78 87 58 80 43 54
Larchmont, and Mamaroneck Ave. instead of Old Mamaroneck
Rd. in White Plains.
61 Bronx-New Rochelle-Port Chester | Route 61 runs on Boston Post Road instead of Ridge Street in Category 3 42 60 20 32 0 22
Rye.
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- Weekday Trips Saturday Trips Sunday Trips

Route Name

Recommended Plan Changes

Category
(See Figs 15-16)

62 New Rochelle-White Plains Route 62 does not run between New Rochelle and Fordham; Category X 6 19
Express service is provided by Metro North and Route 60/61 bus
connections
63 Scarsdale-White Plains Route 63 is replaced by Route 66 with slight alignment Service 42 - 12 - - -
changes and microtransit. Replaced
64 Green Knolls Commuter Route 64 is replaced by Route 66 and by microtransit service. Service 11 - - - - -
Replaced
65 Longview Commuter Route 65 is replaced by Route 66 and by microtransit service. Service 13 - - - - -
Replaced
66 Dobbs Ferry-Scarsdale-White Route 66 is extended from Scarsdale to White Plains via Category 4 28 46 13 28 - 16
Plains former Route 63 with slight alignment changes; service
between Scarsdale and New Rochelle is provided by Route
110.
70 Bonnie Briar Commuter Route 70 is discontinued. Service 9 - - - - -
Discontinued
71 Larchmont Manor Commuter Route 71 is discontinued. Service 8 - - - - -
Discontinued
77 Taconic Express Route 77 is discontinued. Service 6 - - - - -
Discontinued
78 Getty Square-Stew Leonard's Route 78 is extended from Central Avenue to Tuckahoe Category 3 53 60 54 54 57 57
Drive Station
101 Yonkers-Bronx-New Rochelle Route 101 is a new, east-west route serving southern Category 3 - 58 - 54 - 24
Yonkers, the south side of Mt. Vernon and New Rochelle.
103 Grasslands Shuttle via EImsford & | Route 103 is a new route connecting White Plains and Category 2 - 105 - 66 - 30
Skyline Drive Tarrytown stations to Westchester Community College and
Medical Center via EImsford and Greenburgh.
105 Bronx-Stew Leonard's Drive Route 105 is an extension of current "short" Route 20 trips Category 3 104 102 62 74 34 56
from Cross County to Ridge Hill and Stew Leonard's.
106 Bronx-Bronxville via Kimball Ave Route 106 replaces Route 25 between Cross County and Category 2 90 91 72 56 52 35
Nereid Station via Kimball Avenue.
107 Bronx-Mount Vernon via Sandford | Route 107 is a new, Sandford Blvd. route connecting Nereid Category 4 - 44 - 30
Blvd Station and downtown Mt. Vernon.
108 White Plains-Rye Route 108 replaces Route 5 between White Plains and Category 5 29 32 23 26
Harrison.
109 | Yonkers-Dobbs Ferry-Tarrytown Route 109 replaces Route 1T between Yonkers and Tarrytown | Category 2 26 92 - 30 - 28
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Category
Route Name Recommended Plan Changes (See Figs 15-16)

110 New Rochelle-Larchmont- Route 110 replaces Route 66 between Scarsdale and New Category 5 32
Scarsdale Rochelle.
11 Ossining-Tarrytown Route 111 replaces Route 13 between Tarrytown and Category 4 28 43 26 26 20 24
Ossining.
112 Bronx-Grasslands Express (Peak | Route 112 replaces Route 1X. Category X 5 18 - - - -
Direction Only)
BxM4C | Westchester - Manhattan Route BxM4C is discontinued. Service 20 - - - - -
Replaced
A Shuttle Loop A Shuttle Route A is replaced by microtransit service. Service 20 - - - - -
Replaced
B Shuttle Loop B Shuttle Route B is replaced by microtransit service. Service 15 - - - - -
Replaced
C Shuttle Loop C Shuttle Route C is replaced by microtransit service. Service 7 - - - - -
Replaced
D Shuttle Loop D Shuttle Route D is replaced by microtransit service. Service 8 - - - - -
Replaced
F Shuttle Loop F Shuttle Route F is discontinued, Route 13 continues to operate Service 15 - - - - -
along Tarrytown Rd/White Plains Rd between White Plains — Replaced
Elmsford — Tarrytown.
H Shuttle Loop H Shuttle Route H is replaced by microtransit service. Service 15 - - - - -
Replaced
Total Trips 2,294 2,141 1,151 1,668 642 1,017
Increase (trips) 427 517 375
Increase (percent) 19% 45% 58%
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Microtransit Services

The Plan recommends implementation of nine microtransit zones (on-demand shuttles) to provide
enhanced transit options and replace discontinued bus routes. This section presents an overview of
microtransit, answers common questions about the service, explains the service design and
proposed zones, and describes implementation considerations.

Microtransit Overview

Demand-response shuttle service is an established public transportation mode, but recent advances
in mobile technology and dynamic scheduling have improved how shuttle trips are booked and
dispatched. Customers can continue to request trips through a call center or hail a vehicle using a
smartphone application.

Riders are typically directed to meet microtransit vehicles at “virtual” bus stops that may be up to 4
mile away; drop-offs operate similarly. Microtransit operates within prescribed zones and during
established operating hours in response to trip requests. Zones may overlap with other transit
services (e.g., Bee-Line bus routes, Metro-North Railroad stations). Along the way, the vehicle will
pick up and drop off other passengers heading in the same direction, but care is taken to avoid
lengthy detours for passengers already on board.

Typical wait times are 15-30 minutes. Fare payment is facilitated through the microtransit app using
a debit or credit card or a pre-loaded transit pass. Cash-paying customers can also be
accommodated. Figure 20 illustrates the typical microtransit user experience and Figure 21
addresses common questions applicable to Bee-Line bus, Bee-Line ParaTransit, and the proposed
microtransit service.

Figure 20: Typical Microtransit User Experience

H o b
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Mobile App

Figure 21: Frequently Asked Questions About Microtransit

Question Bee-Line Bus Bee-Line ParaTransit Microtransit
Where will | be picked up or | Bus stop Destination Nearby intersection
dropped off?
Where can | ride? Trips must begin orend | Trips must begin and end Trips must begin and end
at fixed-route bus stop within the County within defined microtransit zone
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Question Bee-Line Bus Bee-Line ParaTransit Microtransit
Do I need to book a ride in No advance booking is Trips must be booked one to | Same-day booking or
advance? required seven days before travel advanced. Typical wait time of
30 minutes or less
Who can ride? Anyone can ride ADA paratransit-eligible Anyone can ride
customers only
Is the service ADA- Yes Yes Some vehicles are accessible
accessible?
Will | share a ride with Yes Sometimes Sometimes
another passenger?

Note: Under the U.S. DOT ADA regulations, complementary paratransit is required within % mile of non-commuter bus routes. Westchester
County exceeds this requirement by providing countywide Paratransit service.

Microtransit Use Cases

Many transit agencies have implemented microtransit service in recent years to provide service
coverage where traditional fixed-route service is unproductive or to supplement existing
complementary paratransit service. The most common use cases include:

Local Transportation in Lower Density Areas

In Westchester County, one of the more relevant use cases is local transportation in areas where
fixed-route service is either unavailable or unproductive, such as in lower-density suburban or rural
areas. In these areas, microtransit transit provides access to any location within a specific zone.
When a Bee-Line bus route covers the same pickup and drop-off locations as microtransit, riders are
directed to use Bee-Line service.

First- and Last-Mile Connections

Microtransit is often used as a feeder service to connect with fixed-routes, which includes Bee-Line
bus routes and Metro-North stations. Customers complete the first or last segment of their trips using
microtransit and works best when fixed-route services at the transfer points are frequent.

Off-Peak Travel

Because passenger travel demand is typically lower during off-peak times such as late evenings and
weekends, it is also possible that microtransit can operate at a lower cost-per-trip (using smaller,
right-sized vehicles) compared to the cost of operating fixed-route service when ridership is low.

Supplemental and Same-Day Paratransit

In certain instances, microtransit can offer a better scheduling option than traditional complementary
paratransit, whether for certain trips that are more difficult to schedule, when trip cancellations lead
to last-minute schedule changes, or as a premium service for riders who want the flexibility to travel
on demand.

Some agencies comingle ADA-compliant paratransit and microtransit services. This allows
paratransit and on-demand services to share vehicle fleets, driver shifts, and even individual
passenger trips.
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Microtransit Operating Considerations

Hours, Fares, and Rider Policies

As envisioned, microtransit service will operate at least Monday—Friday for 12—16 hours per day.
Depending on resources and demand, some zones could feature longer service hours and/or
operate on weekends. Fares are intended to be the same as the Bee-Line bus and Metro-North fare
reciprocity will apply. Riders requesting microtransit trips between pickup and drop-off locations
served by a Bee-Line route will typically be directed to use the bus rather than microtransit. Riders
whose disability prevents them from meeting a microtransit vehicle at a virtual stop will instead be
picked up and dropped off at the address and such vehicles will be wheelchair accessible.

Anticipated Refinements to Microtransit Recommendations

The microtransit recommendations in the Plan are based on the professional judgment of the project
team in consultation with County staff. Typically, vendors of microtransit service (software providers
and operators) independently analyze the market using proprietary data. Based on these analyses,
vendors recommend specific hours of operation, pickup and drop-off locations, and zone
boundaries. The process is iterative and reflects available resources.

Service Delivery Models

On-demand transit is typically delivered through one of two service models: 1) directly operated in-
house using Bee-Line drivers and vehicles or 2) operated fully through a private vendor.
Bee-Line Operation

In this model, Westchester County would use the fixed-route or ParaTransit operating contract and
procure technology to facilitate on-demand trip booking and dispatching. This is the software-as-a-
service (SaaS) mode. Such an approach would provide continuity with the County’s existing
operating model using Bee-Line staff and assets. The SaaS platform solution includes, at a
minimum:

= Dynamic vehicle routing
= Passenger aggregation (shared rides)
= Rider and driver mobile apps, with real-time vehicle tracking and live updated ETAs

= Support for booking by phone, as well as some form of cash payment for unbanked
individuals

= Backend administrative tools, such as data dashboards to monitor performance

= Ongoing technical, operational, and marketing support

Turnkey Contract

In the turnkey model, a microtransit transit vendor provides a bundled (turnkey) solution that includes
the technology, drivers, vehicles, and operations management. The potential advantages of a
turnkey solution include lower up-front costs and scalability. A bundled approach also ensures the
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operator and technology platform are interoperable and configured to work efficiently together. The
primary disadvantage of this approach is the need to rely upon a vendor to operate and maintain the
service, which may present administrative or labor-related challenges. Another potential drawback to
a turnkey model is reduced agency control over operational decisions such as vehicle make/model,
driver recruitment and wages/benefits, and vehicle maintenance.

Microtransit Zones

Zone Design

Service design for microtransit is highly configurable. Zone design involves numerous tradeoffs
essential to determining a suitable solution that optimizes both quality of service and cost
effectiveness. The identification of proposed zones includes replacing Bee-Line bus routes
recommended to be discontinued and adding service where no service exists today. The initial zone
boundaries reflect the principles of microtransit zone design, including areas with:

= Multiple, clearly defined, overlapping use cases to ensure an even distribution of demand
throughout the day

» Major activity centers that can generate ridership (e.g., shopping centers, hospitals, schools,
social services, or employment centers)

= Demonstrated need for improved quality of service in the zone, which may be supported by:
— Poor ridership or productivity on existing bus routes
— Significant service gaps - either spatial or temporal

— High-need or disadvantaged communities with higher propensity to ride transit, including
some that are otherwise separated from other places with a higher transit propensity
such as village centers

— Clear, legible boundaries (i.e., boundaries along major roadways or other natural
barriers)

= Transfer opportunities to other fixed-route services

Recommended Zones

Based on the microtransit design criteria, the Plan includes nine microtransit zones, reflecting eight
zones included in the suggested plan and a ninth zone added after receiving public comment. The
recommended microtransit zones are shown in Figure 22.

Figure 23 summarizes each zone’s characteristics including zone name, which Metro-North Railroad
(MNR) stations and which Bee-Line Bus routes the zones will connect with/overlap, and comments
about the zone, including overlaps with other zones and routes replaced. See Appendix E for
additional information.
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Figure 22: Recommended Microtransit Zones
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Figure 23: Microtransit Zone Characteristics

Zone | MNR Stations | Bus Routes ‘ Comments
Chappaqua—Mt. Kisco-Bedford Hills | Katonah, Bedford | 15, 19 Route 19 service terminates at Chappaqua
E“A'S’ Mt. Kisco, Service oriented to connect to MNR stations
appaqua Replaces portion of Route 12
Potentially to be operated as separate zones
depending on future vendor analysis.
Ossining Ossining 14, 111
Hartsdale Hartsdale 6, 20, 21 Replaces Routes 34, 38, 39
Scarsdale-Crestwood-Eastchester Scarsdale 40, 41, 66, Replaces Routes 64 and 65 and a deviation
110 of Route 63
East of White Plains None 13,62 Connects to Downtown White Plains and
airport
Overlaps with Port Chester zone
Replaces Routes 3, 12, A, B, D
Port Chester Port Chester 13, 61, 62 Overlaps with East of White Plains zone
Replaces Route C
South Yonkers Yonkers 1,2,34,7,8, | Replaces Route 32 on Rumsey Rd.
101, 112
Verplanck and Montrose Peekskill 14,15 Overlaps with Peekskill
Replaces changed alignment for Route 14
and discontinued Route 31
Peekskill Peekskill 15, 14 Overlaps with Verplanck and Montrose
Replaces all or portions of Routes 10, 14, 16
17,18, and 77

Updates to Recommendations Based on Outreach

The project team revised the Bee-Line bus and microtransit recommendations in response to
comments on the suggested plan summarized below as:

= Concerns about changes to service in northern Westchester. Commenters wanted to
maintain more direct connections between northern Westchester and destinations to the
south including White Plains and Grasslands Campus,

» Recommendations to extend Route 15, which will operate between Peekskill Station and
Yorktown Heights, farther east to connect to the Metro-North Harlem Line,

» Interest in microtransit but a desire for more details,
» Opposition to discontinuing some routes, notably Route 17, Route 77, and Route BxM4C,

=  Support for increased frequencies with some noting that certain routes should have even
more frequent service than proposed, and

= Various observations such as the need for better coordination with Metro-North trains,
improving reliability, and improving travel times.
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Figure 24 illustrates which routes were revised after a review of comments received and further
technical analysis.

Figure 24: Routes Revised Following Feedback on the Suggested Plan Outreach

Route(s) Comment Type Revision

9 = Qperational = Revised alignment extends terminus to 1070 Nepperhan
Avenue for buses to reverse direction

15 = |mprove northern service and access = Route extended east to Katonah MNR station, with
feasible circulation through Yorktown Heights

14 = Operational = Operate via Broadway to maintain the suggested

alignment between Downtown White Plains and the
Grasslands that will have been provided by the
suggested Route 104

19 = Remove duplicative service = Route will operate Route 19 between White Plains and
= Operational Chappaqua only pending fare reciprocity. This will allow
riders to connect from microtransit without duplicating
service.

= Approach White Plains via Hillside Avenue to provide a
more local service along Hillside Avenue. Route 103 will
operate with limited stops along Hillside Avenue

42 = QOperational = Current alignment via Pelhamdale/Boston Post Road
maintained due to roadway constraint
53 = Underserved segments = Maintained current Route 53 alignment and extended

the northern end farther west to connect to Columbus
Avenue and other bus service

60, 63, = Potential for improved alignment = Route 66 to operate along Bloomingdale Road
66 (Bloomingdale - Maple - Mamaroneck - Martine)
101 = Operational = Qperate via Pelnamdale/Boston Post Road due to

height restriction concern

= QOperate on Nereid Avenue instead of along
Wakefield/241st, since it is more direct operationally and
Wakefield Metro-North station is not a strong necessary
connection (original idea behind the deviation)

= Route simplification

104 = Qperational = Removed Route 104 due to roadway constraints.
Tarrytown-Grasslands-White Plains connection will
continue to be served by Route 103
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4 Plan Benefits, Costs, and Other
Considerations

This chapter describes the expected benefits of the Plan, both countywide and for specific key transit
connections. It also estimates the impacts on operating costs both for fixed-route service
improvements and for new microtransit services. The final section describes considerations for civil
rights compliance.

Improved Countywide Access to Transit

The Plan increases the number of routes operating more frequently and over longer periods of time
both on weekdays and weekends. Figure 25 shows that during peak periods, the share of residents
with access to 15-minute or better service increases from 49% to 58% and access to jobs increases
from 49% to 60%.

Convenient, frequent service is particularly important to those most in need of and likely to use the
service: people with low incomes, people who do not own vehicles, and minority populations. Strong
and convenient access to/from jobs via frequent transit can help people obtain better employment
and provide employers with a large pool of workers. Under the Plan, those who rely on transit the
most will see significant increases in access. The Plan increases access to frequent service from
78% to 85% for people in zero-vehicle households, from 65% to 74% for minority residents, and from
70% to 77% for people in households experiencing poverty. Finally, the number of people
commuting by bus with access to frequent service increases from 82% to 89%.

Figure 25: Access to Bee-Line Service

Within a 10-Minute Walk of a Bus Access to Frequent* Service

Stop with Bee-Line Service, or

Within a Microtransit Zone (new) Existing Existing

All residents 78% 79% 49% 58%
Jobs 80% 80% 49% 60%
Zero-vehicle households 94% 94% 78% 85%
Minority residents 88% 90% 65% 74%
Households experiencing poverty 90% 90% 70% 7%
Bus commuters 96% 97% 82% 89%

* Service operating at least every 15 minutes during AM peak hours

Improved Weekday Service Frequency

The Plan improves weekday service frequency and spans by increasing the number of routes
operating off-peak (midday, evenings, and nights) and by increasing the number of routes with a bus
at least every 30 minutes. The improvements are illustrated in charts and maps on the following
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pages. Figure 26 compares the distribution of service frequency for each hour of the day between
existing service and the Plan and Figure 27 shows the change in the percent of routes operating by
hour. These figures highlight how the proposed Plan increases the number of routes with frequent
service. More specifically, the number of routes with 15-minute headways increases by 34% in the
AM peak hour and 25% in the PM peak hour, while also increasing the number of routes with 16-30
minute frequencies throughout off-peak periods. It is also worthwhile to note that the negative
percentages only reflect a route whose trips were separated into two different routes, and not an
actual reduction in service.

Figure 28 shows existing and recommended typical AM and PM peak service frequency. Figure 29
shows comparative typical frequency for midday service and Figure 30 shows the comparison for
evening service. These frequency maps help identify geospatially how the service increases affect
different areas of the County during different periods of the day.
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Figure 26: Change in Weekday Service Frequency
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Figure 28: Typical Weekday AM and PM Peak Service Frequency: Existing and Recommended
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Figure 29: Typical Weekday Midday Service Frequency: Existing and Recommended

Existing ol Recommended

Notth Salem ‘ o North Salem
|
A
= o e
n ST Lewishoro
lE‘.»@kwl }(/ 2
Yorktown = \
— \ - o
Cortlandt \ ! \
A
\
\ \
Bedford & A
\
Pound Ridge Pound Ridge g
North Castle
Rockland Count Rockland County
y airfield County Y Fairfield County
{7

MIDDAY FREQUENCY o MIDDAY FREQUENCY

Typical frequency during Midday hours L. Typical frequency during Midday hours

(Minutes) 3 Ja (Minutes)

b SKarsd o
S 10orbetter i . / Q S 100rbetter
/o nes / s

Bergen County S 6-30 Bergen County el =

S Hotless frequent S Horlessfrequent

/" NetinService /" NotinSenvice On-Demand

T | County Boundery ~ 1 County Boundary n
7 by ol

" Town Boundary

o 25 5 Miles

We: County
ratmiicr

BronxCounty

North Hempstead r Westchester County @
£ Mobility & Transit Plan

BronxCounty

Nelson\Nygaard Consulting Associates, Inc. | 43



Archived File - May Not Be ADA Compliant

Westchester County

Mobility & Transit
Plan

Figure 30: Typical Weekday Evening Service Frequency: Existing and Recommended

Existing / i) f Recommended

L . < North Salem § I . North Salem

. ‘. ~ | : g :
: = i Somers ) ; // \ B ) {
7 \ 1 \ \

Lewishoro Lewisboro

\ Yorktown \ - \ Yorktown \ o \
| | = \ | | \
A g s oS
1 \ Cortlandt g
\ N \ \
\ \ \ \
< \ \ \ \
Bedford \ A \ \
\ A \
\ Pound Ridge g Pound Ridge &
| \ \
MountKisco, > >
7 >N il .
g W e
\ -
\
“
/
s
U North Castle North Castle
Rockland Count: o Rockland Count :
¥ Fairfield County < y Fairfield County
EVENING FREQUENCY EVENING FREQUENCY
Typical frequency during Evening hours Typical frequency during Evening hours
(Minutes) (Minutes)
S 100rbetter S 100rbetter
Wan b a5
Bergen County ek = Bergen County e =
S Borless frequent S Horlessfrequent
/" NotinSenvice /" NotinSenvice On-Demand
™1 County Boundary n ™1 County Boundary n
) TounBoundary () TounBoundary
o 25 5 Miles

North Hempstead T2 Westchester County
B}nx County Mobility & Transit Plan

North Hempstead

Byx County £ Mobility & Transit Plan

Nelson\Nygaard Consulting Associates, Inc. | 44



Archived File - May Not Be ADA Compliant
Westchester County
Mobility & Transit
Plan

Improved Saturday Service Frequency

The Plan improves Saturday service by increasing the number of routes operating, expanding the
span of service for many routes and increasing the number of routes with 16-30 minute frequencies,
as illustrated in charts and maps on the following pages. Figure 31 compares the distribution of
service frequency for each hour of the day between existing service and the Plan, while Figure 32
shows the change in the percent of routes operating by hour. Figure 33 shows comparative typical

frequency for Saturday service.
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Figure 31: Systemwide Service Frequency by Time of Day - Saturdays
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Figure 32: Change in Percent of Routes Operating by Hour on Saturdays
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Figure 33: Saturday Service Frequency: Existing and Recommended
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Improved Sunday Service Frequency

The Plan improves Sunday service by increasing the number of routes operating, expanding the
span of service for many routes and increasing the number of routes with 16-30 minute frequencies.
The improvements are illustrated in charts and maps on the following pages. Figure 34 compares
the distribution of service frequencies for each hour of the day between existing service and the
Plan. Figure 35 shows the change in the percent of routes operating by hour. Figure 36 shows
comparative typical frequency for Sunday service.
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Figure 35: Change in Percent of Routes Operating by Hour on Sundays
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Improved Transit Service and Connectivity

The following discussion describes how the Plan improves service in selected areas of the county
where people and jobs are concentrated. Plans to improve service and connections in other parts of
the county are described in Appendix E.

Northern Westchester

Much of the northern part of the county is challenging to serve with fixed-route transit due to lower
population density and longer distances between destinations. However, some residents need to
connect via transit to jobs and resources elsewhere in the county or in New York City, and others
need to travel to jobs via transit from points south. Currently, the area is served by shorter Bee-Line
routes such as Routes 16 and 18 serving Peekskill and surrounding destinations, and by longer,
limited-service local and express routes to the Grasslands Campus in Valhalla and to White Plains,
such as Routes 14 and 17. Ridership on many of these routes is low and some long-distance routes
run in the same corridors as Metro-North Rail service.

A feature of the Plan is to introduce microtransit to better serve areas in the northern part of the
county. These services will replace existing low-productivity Bee-Line routes and/or introduce new
service. These zones will provide more responsive and convenient local service for riders throughout
the day and weekends, as well as connect to Bee-Line fixed routes and Metro-North rail stations for
access to the wider transit network. Through fare reciprocity, the Plan will also leverage Metro-North
Rail service for more long-distance trips and operate fewer long-distance routes. Finally, a
redesigned and frequent Route 15 will operate between Peekskill and Katonah via Yorktown Heights
and connect to the Hudson Line and the Harlem Line.

The Grasslands Campus in Valhalla and Westchester Community
College (WCC)

The Grasslands Campus in Valhalla is a large and dispersed campus area that, for the purposes of
this report, includes major activity centers such as, Westchester Medical Center, New York Medical
College, Westchester County facilities, and other leased sites. Nearby is also the WCC campus,
which sees a high number of bus passengers amongst its students. Today, several routes serve the
Grasslands area and WCC; two local routes connect to the north, while three local and two express
(with only a limited number of peak-directional trips) run to the south. An important goal of the Plan is
to offer more direct and convenient service to this area from a wider range of potential origins.

The Plan will provide better connectivity, extend service hours, and provide more frequent trips with
easier and/or fewer transfers. Some major routes will continue to provide direct service to
destinations in the Grasslands/WCC campus and some of these routes will also operate more trips
per day.

= Routes 14 and 15 serve White Plains from Peekskill today. Under the Plan, Route 14 will
maintain this connection (albeit with a slightly different alignment) and will operate additional
trips. Additionally, Route 14 provides a new connection to Valhalla Station to and from the
Grasslands/WCC campus.
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» Route 1X from Yonkers and Route 43 from Mount Vernon and the Bronx are express routes
that operate during their peak periods. Under the Plan, Route 1X becomes Route 112, and
Routes 112 and 43 will operate with new midday service and slight expansions in service
span.

= There will also be more frequent service between Yonkers and the Grasslands/WCC campus
with the redesigned Route 5 (via Saw Mill River Road), which will terminate there instead of
today’s Route 1C (via Broadway and Saw Mill River Road), which will be discontinued.

For other services, the recommendations leverage major service connections at Tarrytown and
White Plains and facilitate access to the Grasslands/WCC campus via a new Route 103. The route
will run east-west between Tarrytown and White Plains and circulate via the Grasslands/WCC
campus. The route will provide frequent all-day service connecting to several bus routes and two
Metro-North Rail lines.

= All Route 40 and 41 trips will terminate in White Plains, and passengers traveling to the
Grasslands/WCC campus can transfer to Route 103 or Route 14 to reach their destination.
This emphasizes more frequent service with convenient and reliable transfers to reach this
area from more places across the county.

White Plains

White Plains is the economic, institutional, and transportation center of Westchester County. Today,
downtown White Plains is served by 19 Bee-Line bus routes and five Bee-Line shuttles. Some bus
routes operate long-distance; some of these routes stop at both downtown White Plains and the
Grasslands/WCC campus. Although little used, Bee-Line shuttles were designed to serve business
parks along Westchester Avenue and Tarrytown Road in White Plains and in Armonk.

The Plan emphasizes downtown White Plains by increasing service to and through the city.

» ltintroduces a new Route 103 and more frequent Route 13 service to foster connections to
Tarrytown and the Grasslands/WCC campus.

= Increased frequency on Route 13 also improves connections between White Plains and Port
Chester.

= There is increased express service between Yonkers and White Plains. Today, Route 3
operates with peak direction service during peak periods for the route. Under the Plan, Route
3 will operate with the addition of midday service and overall increased span of service.

= Route 62, which is redesigned to operate between New Rochelle and White Plains, would
have increased service with bi-directional service and additional trips.

» Route 66 is redesigned to approach White Plains via Bloomingdale Road and Maple Avenue
from Bryant Avenue, improving access to destinations along part of these roads.

With fare reciprocity, more people will be able to use Metro-North Railroad to reach White Plains for
the same cost as a bus ride.

= Local and express routes, such as Route 14 and Route 17 and Route 77 operate between
northern Westchester and White Plains. In the recommendation, Route 14 continues to
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operate between northern Westchester and White Plains via Grasslands/WCC campus and
with additional service. Passengers can also use Metro-North service to reach White Plains.

The plan also replaces the White Plains shuttles and Route 12 with microtransit service. Under the
Plan, current Route 12 riders will be able to use on-demand microtransit service to reach the airport.

Cross County Shopping Center

Cross County Shopping Center is a major destination and is currently served by Routes 20, 55, 25,
and 26 with connections to White Plains, the Grasslands/WCC campus, Mount Vernon, Yonkers,
Bronxville, and the Bronx. The Plan maintains and strengthens these connections with some
alignment changes. Cross County will have increased service. Route 105 will connect to Ridge Hill,
additional retail, and the Gun Hill Road subway station (#2/#5) via Central Park Avenue.

East-West Service in Southern Westchester

The topography in Westchester County limits east-west connections, yet the need to strengthen
east-west transit service was identified as a key plan goal. In the southern part of the county, the
Plan will provide access to additional subway service and serve areas that are increasing in
population and employment.

» The plan includes a new Route 101 operating from Yonkers to New Rochelle via McLean
Avenue and Sandford Boulevard. This route will be the first route to travel from Westchester
County to the Bronx and back to Westchester County. It also provides an additional subway
connection at Nereid Avenue (#2/#5).

* Route 45 would be extended west to Tuckahoe Station where it would meet Route 8 and
Route 78, creating a new connection for east-west travel across the County. This also
provides a new connection to Harlem Line Metro-North service.

= The recommendation also increases service on Routes 7, 13, and 30, existing routes that
provide east-west service.

NYC Subway and Bus in the Bronx

Many Westchester residents use Bee-Line buses to connect to the New York City subway and bus
network. They rely on transit to reach jobs and destinations in New York City, and many
Westchester employees commute from New York City, particularly the Bronx. Today, 17 Bee-Line
bus routes connect to four NYC subway lines (#1, #2, #4, and #5), and Bee-Line’s highest ridership
stops are at subway stations.

To build on these strong connections and enhance access, the Plan increases the number of bus
trips to subway lines and other local buses and provides new subway connections by extending
Route 20 and the proposed Route 105 to the Gun Hill Road subway station. The new connection to
the Gun Hill Road station promotes connections between the eastern Bronx, Central Park Avenue,
and Ridge Hill.
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Impacts on Operating Costs

Fixed-Route Service

When fully implemented, operating costs will increase. This is expressed in revenue vehicle hours
(RVH), the hours when Bee-Line buses are operating in revenue service. For the purposes of this
report, RVH considers only the time that routes are in revenue service; this differs from the definition
of the National Transit Database (NTD), which includes layover time in calculations of RVH. Layover
calculations will depend upon discussions with the operator and the results of runcutting and
interlining considerations. Overall annual operating hours are estimated to be 24% higher (see
Figure 37). Average weekday service hours will increase by 20%, largely due to increases in service
frequency and additional service during early morning, evening, and midday hours. Saturday service
will increase by 44% due to adding more service on existing routes as well as introducing Saturday
service on other routes. Sunday service will increase significantly, with 68% more hours of service.

Figure 37: Fixed-Route Revenue Vehicle Hours (RVH): Existing and Plan

Revenue Vehicle Hours Existing Plan Estimated Change
Average Daily RVH
Weekdays 1,947 2,342 +20%
Saturdays 1,024 1,476 +44%
Sundays 512 862 +68%
Total Annual RVH' 574,410 713,300 +24%

1. Estimated assuming 255 weekdays, 52 Saturdays, and 52 Sundays during the year

Microtransit Service

The cost to implement and operate microtransit depends on several variables, including the size of
the microtransit zone, operating hours, wait time standards, and the local labor market. In general,
the ideal microtransit zone is no more than 10 square miles and includes a minimum of two vehicles
in operation except during off-peak hours when demand is lower. For purposes of this study, the
team conservatively estimated annual operating costs for two wait-time scenarios (15 and 30
minutes) assuming a fully loaded operating cost of $100 per revenue hour, which represents a high
estimate. The team assumed 16 hours of weekday service per day with a minimum of two vehicles
in operation. Except for the Chappaqua—Mount Kisco—Bedford Hills zone, all zones range in size
between one and 10 square miles. As shown in Figure 38, annual operating costs, including
software but not including one-time startup costs, are estimated between $7,650,000 and
$13,200,000 depending on the average wait time standard.

Figure 38: Microtransit Annual Operating Cost Ranges
30-Minute Wait Time 15-Minute Wait Time

Vehicles Required | Operating Cost | Vehicles Required | Operating Cost
$850,000 6 $2,600,000

Chappaqua—Mt. Kisco-Bedford Hills
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30-Minute Wait Time 15-Minute Wait Time

Vehicles Required | Operating Cost | Vehicles Required | Operating Cost

Ossining 2 $850,000 2 $850,000
Hartsdale 2 $850,000 3 $1,300,000
Scarsdale—Crestwood-Eastchester 2 $850,000 3 $1,300,000
East of White Plains 2 $850,000 4 $1,700,000
Port Chester 2 $850,000 5 $2,100,000
South Yonkers 2 $850,000 2 $850,000
Verplanck and Montrose 2 $850,000 2 $850,000
Peekskill 2 $850,000 4 $1,700,000
Total 18 $7,650,000 31 $13,200,000

Values rounded to nearest $1,000. Initial startup costs not included.

Using Operating Partnerships to Reduce Microtransit Costs

The conservative estimate of microtransit service costs assumes a minimum of two vehicles per
zone throughout a 16-hour period. As noted in Chapter 3, the actual service design and operating
parameters are subject to further discussions with microtransit vendors. In these discussions and
through any formal procurement, the project team recommends inviting vendors to customize
operating strategies, including partnerships with non-dedicated providers (e.g., taxicabs or
transportation network companies such as Lyft an Uber.) The use of non-dedicated providers is
particularly useful during periods of peak demand when multiple trip requests occur (e.g., shortly
before a train will depart or soon after it has arrived). This approach enables a zone to be covered
without expanding the number of dedicated vehicles.

Considerations for Civil Rights Compliance

Considerations for Title VI and Environmental Justice (EJ)

The consultant team completed a regional analysis of the Plan to identify whether any of the
recommended changes could have a disparate impact on individuals protected under Title VI of the
Civil Rights Act of 1964 and people with low incomes, all of whom are protected under Executive
Order 12828, Federal Actions to Address Environmental Justice in Minority Populations and Low-
Income Populations.

For this analysis, the team defined Title VI and EJ populations based 2018 US Census data. Low-
income households are those at or below the Census Poverty Threshold of $25,000. Minority
residents are individuals who are non-White, non-Hispanic). Households within a 10-minute walk of
existing or proposed fixed route or microtransit transit routes were included in the analysis.

The results are shown in Figure 39, which compares the percent of low-income and minority
Westchester County residents within a 10-minute walk of the existing and Plan service areas
compared with the overall total population. As shown, in the current service area, 17% of the
population within a 10-minute walk is low income and 52% is minority. Along corridors where service
will be discontinued, 8% of the population within a 10-minute walk is low income and 24% is
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minority. Accordingly, this regional analysis does not show a disparate impact for either category. As
individual service changes are implemented, the County will undertake additional screening to
evaluate impacts.

Figure 39: Potential Impacts to Title VI and Environmental Justice Populations

| %Low-Income | % Minority
Existing service area 17% 52%
Plan service area 17% 52%
Areas that retain service 17% 53%
Areas that lose service 8% 24%
Disparate impact? No No

Percentages based on census block groups within a 10-minute walk of a bus stop or within a new microtransit zone
Source: 2018 American Community Survey, 5-Year Estimates

Considerations for Bee-Line Paratransit

Pursuant to the U.S. Department of Transportation's regulations under the Americans with
Disabilities Act (ADA), as a fixed-route bus service provider, Westchester County must provide
complementary paratransit service, known as Bee-Line ParaTransit, to eligible individuals whose
disabilities prevent them from traveling to/from bus stops or from using fixed-route buses. The
County must offer this service within 3/4 mile of either side of non-commuter bus routes, whenever
fixed-route buses operate (i.e., the same service spans) and without regard to the rider’s trip
purpose. Fares cannot be more than twice the regular fixed-route base fare for each trip. Further,
ParaTransit must operate without capacity constraints, meaning the County must provide sufficient
vehicles and drivers to ensure riders’ ParaTransit trips take about the same time as taking the bus
and that the vehicles arrive at pickup locations on time. While these are the federal requirements,
the Bee-Line Paratransit service currently goes beyond what is required under the ADA and provides
service within the entire County.

The County must provide ParaTransit during the hours of Bee-Line service in response to demand.
While spans for specific routes will be longer because Paratransit operates county-wide during the
same time as the route with the longest hours, impacts on Paratransit are not expected to be
significant. This study did not evaluate how ParaTransit is operated today and specific costs
estimates are therefore not available

In areas where fixed-route service will be eliminated and where microtransit service is proposed,
wheelchair accessible service will be available for riders who need accessible vehicles. Microtransit
drivers will need to be trained to work with riders with disabilities consistent with the DOT ADA
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regulations.? The selected microtransit vendor should coordinate closely with the Bee-Line
Paratransit services and operations.

2 In transit systems where same-day demand-response service is offered to paratransit riders (either via microtransit
or via another non-dedicated provider such as Uber, Lyft, or a taxi company), such services are often very popular
because they provide for flexibility and last-minute travel decisions.
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5 Additional Mobility Strategies

The Plan primarily focuses on transit service improvements with recommendations for Bee-Line bus
route redesign, increased service frequencies, and more service during the middle of the day, late at
night, and on weekends. Service improvements also include the introduction of microtransit services
and, with the implementation of fare reciprocity with Metro-North Railroad, a better integrated bus
and rail network where the cost of intra-county transit travel will be the same regardless of which
service is chosen. To ensure the transit system investments improve overall mobility, the Plan also
recommends implementation of supporting strategies, including mobility hubs at rail stations and
major bus hubs, transit priority measures on key travel corridors, and support for alternatives to
driving and parking at stations and hubs.

Mobility Hubs

Mobility hubs are well-designed places where multiple transportation services come together and
include additional user amenities. In addition to transit services (fixed-route bus, microtransit, and
rail), mobility hubs typically include pickup and drop-off areas for taxicabs, transportation network
companies such as Lyft and Uber, and private vehicles. Mobility hubs also often include shared
micromobility modes such as bikeshare and scooters. Some include shared car services such as
Zipcar while others also have electric vehicles (EV) charging stations.

Many transit agencies, cities, and counties have developed mobility hub plans. Recent mobility hub
guidance is available through the Institute of Transportation Engineers® and the Shared Use Mobility
Center.*

Several bus transit hubs in the county currently function as mobility hubs and have the potential to
be further enhanced, including:

= White Plains Trans-Center at White Plains Station
= New Rochelle Station

* Yonkers Getty Square

= Mount Vernon Petrillo Plaza

» Cross County Shopping Center

= Downtown White Plains

=  Downtown New Rochelle

3 See https://www.ite.org/technical-resources/topics/complete-streets/resources/

4 See https://learn.sharedusemobilitycenter.org/casestudy/mobility-hubs-where-people-go-to-move-shared-use-
mobility-center-2019/
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Transit Priority Strategies

Transit service is more attractive when buses and trains operate at speeds closer to or better than
travel via automobile. For buses, operational strategies that prioritize bus movements help to
improve operating speeds. The Plan recommends pursuit of transit priority strategies on major bus
corridors and/or where capacity is available to dedicate resources to improved bus movement. Some
of the key strategies for prioritizing bus movement are discussed below.

Bus-Only Lanes

Bus-only lanes or bus- and bike-only lanes help to move buses far more efficiently than mixed-traffic
lanes. Bus lanes can be center-running lanes, curb lanes, or dedicated travel lanes adjacent to on-
street parking. Bus lanes can also operate during peak periods in the peak direction.

Transit Signal Priority (TSP)

The goal of TSP is to reduce bus delays at signalized intersections. Traffic signals can be
programmed to provide preferential treatment to buses at intersections, modifying standard signal
times to ensure that buses have minimal delays. This can be done by either extending a green
signal until the approaching bus passes or shortening a red signal to reduce the time the bus waits
at an intersection. TSP was installed along Central Avenue. Additional TSP installations would
benefit other transit corridors in the County.

Queue Jump Lanes

Short-sections of bus lanes leading up to and or/just beyond intersections—called queue jump lanes—
can also be used where longer bus lanes are not possible. Buses can travel in these lanes to bypass
queued vehicles, both at signalized and unsignalized intersections. As the bus approaches a
signalized intersection, a sensor directs the signal to indicate a green bus-only light via TSP. The
gap created on the far side of the intersection allows the bus to merge easily back into traffic.

Transit Priority Corridors

In corridors where many buses operate, investments in additional transit amenities help establish
transit priority corridors. Some transit priority corridors prohibit non-bus travel, but most newer
corridors offer dedicated lanes, TSP, queue jump lanes, enhanced shelters and expanded boarding
areas, and even include mobility hubs.

Station Access via Bike, Walk, and Scooter

Improved station and bus/mobility hub access via alternatives to driving and parking is an important
strategy for any transit system. In some areas, particularly where parking is limited, restricted, or not
provided, offering strong connections via bikes, by walking, and via scooter. Given the size and
topography of Westchester County, and the short travel distances for these alternative transportation
modes, the implementation of station access improvements is best advanced locally. For example, a
recently awarded Clean Transportation grant from the New York State Energy Research and

Nelson\Nygaard Consulting Associates, Inc. | 59



Archived File - May Not Be ADA Compliant

Westchester County

Mobility & Transit
Plan

Development Authority (NYSERDA) will support investment in e-bikes for the Village and Town of
Ossining, and the villages of Croton-on-Hudson, Dobbs Ferry, and Tarrytown. The City of New
Rochelle has also recently introduced an e-scooter share system. This and other programs will
demonstrate the benefits of non-automobile travel and the deployment of e-bikes can support longer
travel distances and hilly terrain. The County continues to support investments in such programs as
part of a longer-term mobility strategy.
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6 Plan Implementation

This chapter describes the resources and steps required to implement the Plan for changes to Bee-
Line fixed-route bus service and introduction of microtransit services. See Chapter 5 for other
mobility strategies. Implementing the recommended Bee-Line changes can take place over different
stages. For example, route changes that depend on Metro-North fare reciprocity can be deferred
until the County and the MTA complete the planning process.

The microtransit recommendations must be implemented early in the process, which will enable the
County to offer new service in areas where Bee-Line bus routes will then be eliminated and where
service is not now available. Implementing microtransit first will enable the Bee-Line operator to
redeploy vehicles and operators to support fixed-route service expansion.

These changes will have implications for vehicles and maintenance, bus operator staffing, and
overall service delivery. As with any bus route and/or stop changes, other efforts to roll out service
modifications will be required.

Service Dependencies

When fully implemented, the future Bee-Line system will feature 40 bus routes and nine microtransit
service zones. Many of the recommended changes to existing routes, new routes, and
discontinuations can be implemented independent of fare reciprocity, but as noted, microtransit must
advance early in the process to support the increased bus requirements with buses freed up by
implementing microtransit. The following bus routes will not change (except for schedule):

= Route 7: Yonkers-Mount Vernon-New Rochelle

= Route 8: Mount St. Vincent-Yonkers-Tuckahoe

* Route 21: Bronx-White Plains Limited (Peak Only)

= Route 43: Bronx-Mount Vernon-Grasslands Express (Peak Direction Only)
= Route 52: Bronx-Mount Vernon-Bronxville

Figure 40 lists the Bee-Line route changes that do not depend on other changes.

Figure 40: Bee-Line Bus Route Changes That Can Be Independently Implemented

Num | Name Change
1 Bronx-Yonkers (242nd St-JFK Marina Park) Route 1 Yonkers trips end at JFK Marina; Route 109 serves north
beyond JFK Marina.
2 Bronx-Tudor Woods Route 2 trips to Executive Blvd. are replaced by Route 9, which

serves Executive Blvd.
4 Bronx-Yonkers (Gun Hill Rd-Getty Square) Route 4 is extended to Yonkers Station.
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Num | Name Change

5 Yonkers-Grasslands Route 5 connects Yonkers to Westchester Community College and
Medical Center; Route 13 replaces service to White Plains; Route
108 replaces service to Harrison.

6 Yonkers-White Plains Route 6 connects Yonkers to White Plains; Route 19 replaces
service to Pleasantville.

9 North Yonkers Route 9 is a two-way route between downtown Yonkers and North
Yonkers (Nepperhan Ave and Lewis Street) via Palisade Avenue
and Executive Blvd. Route 5 serves Nepperhan Avenue.

13 | Tarrytown-White Plains-Port Chester Route 13 service between Tarrytown and Ossining is replaced by
Route 111.

14 | Peekskill-Ossining-Grasslands— White Plains | Route 14 is re-routed to White Plains via Broadway and service to
Cortlandt is replaced by Route 15 and microtransit; Verplanck
service is retained until microtransit is implemented.

20 | Bronx-White Plains Local Route 20 is rerouted from Woodlawn #4 Subway Station to Gun Hill
Road #2/5 station; service to Bedford Park is replaced by Routes 4
and 21.

25 | Yonkers-Mount Vernon-Bronx Route 25 is extended from Cross County to Mount Vernon replacing
Route 55; service via Kimball Avenue is replaced by Route 106.

26 | Bronx - Yonkers - Bronxville Route 26 is replaced by Route 106 on Kimball Avenue.

30 | Yonkers-Bronxville-New Rochelle Route 30 is extended to Yonkers Station and realigned in southern
New Rochelle.

40 | Mount Vernon-White Plains Route 40 service between White Plains and Grasslands is replaced
by Routes 103; trips to E. 241st Street are replaced by Route 42.

41 | Mount Vernon-White Plains Limited (Peak Route 41 service between White Plains and Grasslands is replaced

Only) by Route 103.
42 | Bronx-Mount Vernon-New Rochelle Route 42 ends at E. 241 St. station; service to E. 233rd St. is
provided by NYC Transit.
45 | Tuckahoe-New Rochelle-Pelham Bay Route 45 is extended from Eastchester to Tuckahoe Station; 45Q
trips to Top O the Ridge are discontinued.
53 | Mount Vernon-Pelham Route 53 is extended to Columbus Avenue from Mount Vernon High
School to provide a new connection to Route 40.
60 | Bronx-New Rochelle-White Plains Route 60 runs on Boston Post Rd. instead of Palmer Ave. in
Larchmont, and Mamaroneck Ave. instead of Old Mamaroneck Rd.
in White Plains.
61 | Bronx-New Rochelle-Port Chester Route 61 runs on Boston Post Road instead of Ridge Street in Rye.
66 | Dobbs Ferry-Scarsdale-White Plains Route 66 is extended from Scarsdale to White Plains via former
Route 63 with slight alignment changes; service between Scarsdale
and New Rochelle is provided by Route 110.
70 | Bonnie Briar Commuter Route 70 is discontinued.
71 Larchmont Manor Commuter Route 71 is discontinued.
78 | Getty Square-Stew Leonard's Drive Route 78 is extended from Central Avenue to Tuckahoe Station
1C | Bronx - Westchester Medical Center and Route 1C is replaced by Route 5 (also, Route 6 and 109).
WCC via Yonkers

1T | Bronx - Tarrytown Station via Yonkers Route 1T is replaced by Route 109.

1W | Bronx - White Plains via Yonkers and Route 1W is replaced by Routes, 1, 2, 13 and 109.
Tarrytown
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Num

Name

Bronx - Westchester Medical Center and
WCC Express

Change
Route 1X'is replaced by Route 112.

Skyline Drive - Eastview - White Plains
Limited

Route 27 is replaced by Route 103.

Mount Vernon Local

Route 54 is replaced by Route 107.

Bronx - Mount Vernon - Yonkers

Route 55 is replaced by Route 25.

Yonkers-Bronx-New Rochelle

Route 101 is a new east-west route serving southern Yonkers, the
south side of Mt. Vernon, and New Rochelle.

Grasslands Shuttle via Elmsford & Skyline
Drive

Route 103 is a new route connecting White Plains and Tarrytown
stations to Westchester Community College and Medical Center via
Elmsford and Greenburgh.

105

Bronx-Stew Leonard's Drive

Route 105 is an extension of current "short" Route 20 trips from
Cross County to Ridge Hill and Stew Leonard's.

106

Bronx-Bronxville via Kimball Ave

Route 106 replaces Route 25 between Cross County and Nereid
Station via Kimball Avenue.

107

Bronx-Mount Vernon via Sandford Blvd

Route 107 is a new, Sandford Blvd. route connecting Nereid Station
and downtown Mt. Vernon.

108

White Plains-Rye

Route 108 replaces Route 5 between White Plains and Harrison.

109

Yonkers-Dobbs Ferry-Tarrytown

Route 109 replaces Route 1T between Yonkers and Tarrytown

110

New Rochelle-Larchmont-Scarsdale

Route 110 replaces Route 66 between Scarsdale and New Rochelle.

111

Ossining-Tarrytown

Route 111 replaces Route 13 between Tarrytown and Ossining.

112

Bronx-Grasslands Express (peak direction
only)

Route 112 replaces Route 1X.

Shuttle Loop F

Shuttle Loop F is discontinued. Route 13 provides service along
White Plains Road west of White Plains.

Service Changes Dependent on Microtransit Service
Implementation

As a general overarching consideration, significant microtransit implementation is needed to occur in
early implementation phases primarily to free up drivers to operate bus service on the higher-
frequency routes. In addition, microtransit must be in place to support rider needs on the routes
being replaced, including shuttle loops. Barring any other service changes, Figure 41 shows which
routes need to remain in operation until microtransit service is implemented.

Figure 41: Service Changes Dependent on Microtransit Service Implementation

Change

Route 3 ends at White Plains; service to Platinum Mile is replaced
by microtransit and Route 13.

Route 10 is partially replaced by Route 15 and by microtransit
service.

Num | Name
3 Bronx-Yonkers-White Plains Express
10 | Croton Commuter
12 | Armonk - Westchester Airport - Purchase -

White Plains

Route 12 is replaced by microtransit service.
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Num | Name Change

16 | Peekskill - Jefferson Valley Route 16 is replaced by Route 15 and a microtransit zone between
Peekskill and Jefferson Valley.

18 | Peekskill Commuter / Hudson Valley Hospital | Route 18 is replaced by Route 15 and by microtransit service.

31 | Peekskill Commuter / Buchanan Route 31 is replaced by microtransit service.

32 | Yonkers Loop Route 32 is replaced by microtransit service.

34 | Orchard Hill Commuter Route 34 is replaced by microtransit service.

38 | Secor Road Commuter Route 38 is replaced by microtransit service.

39 | Ridge Road Commuter Route 39 is replaced by microtransit service.

63 | Scarsdale-White Plains Route 63 is replaced by Route 66 with slight alignment changes
and microtransit (for the streets served by the current route
deviation)

64 | Green Knolls Commuter Route 64 is replaced by Route 66 and by microtransit service.

65 | Longview Commuter Route 65 is replaced by Route 66 and by microtransit service.

A Shuttle Loop A Shuttle Route A is replaced by microtransit service.

B Shuttle Loop B Shuttle Route B is replaced by microtransit service.

C Shuttle Loop C Shuttle Route C is replaced by microtransit service.

D | Shuttle Loop D Shuttle Route D is replaced by microtransit service.

H Shuttle Loop H Shuttle Route H is replaced by microtransit service.

Service Changes Dependent on Metro-North Fare Reciprocity

Figure 42 lists the Bee-Line route changes that depend on implementation of fare reciprocity. This
includes the recommended discontinuation of Shuttle Route H, which will be replaced by microtransit
and linked to the microtransit zone serving Chappaqua.

Figure 42: Service Changes Dependent on Metro-North Fare Reciprocity

Change

Route 11 is replaced by Routes 14 and 111, which provide service
to Pleasantville Station, Westchester Medical Center, Westchester
Community College, and White Plains.

Route 15 is redesigned to run east-west between Peekskill and
Katonah; service to points south is replaced by connections in
Peekskill and Katonah.

Route 17 is replaced by Routes 14 and 15, which provide service to
Pleasantville Station, Westchester Medical Center, and Community
College.

Route 19 operates between Chappaqua and White Plains; service
to Ossining is replaced by Route 14, and service to Katonah is
replaced by Metro North and microtransit.

Route 62 does not run between New Rochelle and Fordham;
service is provided by Metro North and Route 60/61 bus
connections

Num | Name
1 Croton Express
15 | Peekskill-Yorktown
17 | Peekskill - White Plains Express
19 | White Plains-Pleasantville-Katonah
62 | New Rochelle-White Plains Express
77 | Taconic Express

Route 77 is discontinued.
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BxM | Westchester - Manhattan Route BxM4C is discontinued.
4C

Preparing for and Implementing Route Changes

This section provides guidance on sequencing route changes, customer information, preparing staff
and supervisors, headcount changes, and fare systems. See discussion below for fleet
requirements. Route changes can be grouped into complementary and generally subregional
changes that allow changes to be spread across several “picks” (driver assignment changes) to
prevent an overload of the process for customer information, operations management, and
headcount increases. The following are the steps needed to prepare for and implement route
changes.

Updating Customer Information

Customer information includes a media and marketing campaign supplemented by changes to
wayfinding hardware such as bus stop poles and signs, schedule canisters, and bus destination
head signs. Transit ambassadors, who also serve as observers should be assigned to key bus stops
and transfer locations to assist customers, and a “war room” should be maintained where county and
contractor staff can monitor any operational, loading, and wayfinding issues.

Preparing Staff and Supervisors

Bus operators and supervisors should be briefed on the nature and reason for service changes and
be given the opportunity to learn new route patterns. Road supervisors should be reallocated to
reflect new terminals as well as loading and dispatching patterns. All field personnel should know the
procedure for reporting an operating or customer service problem to the “war room.”

Changing Headcount

The Plan represents an overall service increase, and each stage of implementation will include
headcount increases. These increases should be anticipated by beginning a hiring, training, and
probationary process in advance of the increase to avoid outcomes such as excessive overtime and
missed trips.

Updating Fare Systems

The recommended fare reciprocity scheme requires that the OMNY system, MTA’s new contactless
fare payment system, be installed on Bee-Line and Metro-North Railroad.

Plan Rollout Principles

The following are some of the principles of a rollout plan for the recommended service changes.
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= Fully eliminated routes with no microtransit or impact on any other routes should be
discontinued first.

* Routes being replaced by microtransit should be implemented before other changes are
made. This anticipates needs for fleet and headcount increases in later phases of the
process.

» Routes being fully or partially replaced by new routes with lower bus requirements should be
implemented next.

» Routes defined by the same subregion, corridor, and community should be implemented
simultaneously. These should be synchronized with changes in other corridors that affect the
same markets.

Recommended Service Change Groupings

Service changes that complement and mitigate each other should be grouped together and occur in
the same implementation stage, regardless of geography. For example, all changes to routes
connecting White Plains to Tarrytown should occur as part of the same group.

Figure 43 presents the routes within three groupings of service changes linked by geographic area,
including changes in other areas that complement and mitigate each other that can move forward in
separate groups, including:

1. Central Avenue routes, east-west service, and communities along Long Island Sound
2. Routes in White Plains, along Post Road, and in Mount Vernon

3. Routes in Yonkers, the Rivertowns, and in the Sawmill valley

Figure 43: Service Change Groupings for Bee-Line Bus-Routes by Geographic Area

Num Name Group

4 Bronx-Yonkers (Gun Hill Rd-Getty Square) Central Avenue, East-West Service, and Sound Shore
11 Croton Express (discontinued) Central Avenue, East-West Service, and Sound Shore
13 Tarrytown-White Plains-Port Chester Central Avenue, East-West Service, and Sound Shore
20 Bronx-White Plains Local Central Avenue, East-West Service, and Sound Shore
25 Yonkers-Mount Vernon-Bronx Central Avenue, East-West Service, and Sound Shore
30 Yonkers-Bronxville-New Rochelle Central Avenue, East-West Service, and Sound Shore
55 Bronx - Mount Vernon - Yonkers Central Avenue, East-West Service, and Sound Shore
60 Bronx-New Rochelle-White Plains Central Avenue, East-West Service, and Sound Shore
61 Bronx-New Rochelle-Port Chester Central Avenue, East-West Service, and Sound Shore
62 New Rochelle-White Plains Express Central Avenue, East-West Service, and Sound Shore
70 Bonnie Briar Commuter (discontinued) Central Avenue, East-West Service, and Sound Shore
71 Larchmont Manor Commuter (discontinued) Central Avenue, East-West Service, and Sound Shore
78 Getty Square-Stew Leonard's Drive Central Avenue, East-West Service, and Sound Shore
105 Bronx-Stew Leonard's Drive Central Avenue, East-West Service, and Sound Shore
106 Bronx-Bronxville via Kimball Ave Central Avenue, East-West Service, and Sound Shore
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Num Name Group
111 Ossining-Tarrytown Central Avenue, East-West Service, and Sound Shore
BxM4C | Westchester-Manhattan (discontinued) Central Avenue, East-West Service, and Sound Shore
F Shuttle Loop F (discontinued) Central Avenue, East-West Service, and Sound Shore
10 Croton Commuter (discontinued) White Plains, Post Road, and Mount Vernon
12 Armonk-Westchester Airport-Purchase-White Plains White Plains, Post Road, and Mount Vernon
(discontinued)
14 Peekskill-Ossining-Grasslands— White Plains White Plains, Post Road, and Mount Vernon
15 Peekskill-Yorktown White Plains, Post Road, and Mount Vernon
16 Peekskill-Jefferson Valley (discontinued) White Plains, Post Road, and Mount Vernon
17 Peekskill-White Plains Express (discontinued) White Plains, Post Road, and Mount Vernon
18 Peekskill Commuter/Hudson Valley Hospital White Plains, Post Road, and Mount Vernon
(discontinued)
27 Skyline Drive - Eastview - White Plains Limited White Plains, Post Road, and Mount Vernon
54 Mount Vernon Local White Plains, Post Road, and Mount Vernon
40 Mount Vernon-White Plains White Plains, Post Road, and Mount Vernon
41 Mount Vernon-White Plains Limited (Peak Only) White Plains, Post Road, and Mount Vernon
42 Bronx-Mount Vernon-New Rochelle White Plains, Post Road, and Mount Vernon
43 Bronx-Mount Vernon-Grasslands Express White Plains, Post Road, and Mount Vernon
45 Tuckahoe-New Rochelle-Pelham Bay White Plains, Post Road, and Mount Vernon
53 Mount Vernon-Pelham White Plains, Post Road, and Mount Vernon
77 Taconic Express (discontinued) White Plains, Post Road, and Mount Vernon
101 Yonkers-Bronx-New Rochelle White Plains, Post Road, and Mount Vernon
103 Grasslands Shuttle via Elmsford & Skyline Drive White Plains, Post Road, and Mount Vernon
107 Bronx-Mount Vernon via Sandford Blvd White Plains, Post Road, and Mount Vernon
A Shuttle Loop A (discontinued) White Plains, Post Road, and Mount Vernon
B Shuttle Loop B (discontinued) White Plains, Post Road, and Mount Vernon
C Shuttle Loop C (discontinued) White Plains, Post Road, and Mount Vernon
D Shuttle Loop D (discontinued) White Plains, Post Road, and Mount Vernon
H Shuttle Loop H (discontinued) White Plains, Post Road, and Mount Vernon
1 Bronx-Yonkers (242nd St-JFK Marina Park) Yonkers, Rivertowns, and Sawmill Valley
1C Bronx - Westchester Medical Center and WCC via Yonkers, Rivertowns, and Sawmill Valley
Yonkers
1T Bronx - Tarrytown Station via Yonkers Yonkers, Rivertowns, and Sawmill Valley
1w Bronx - White Plains via Yonkers and Tarrytown Yonkers, Rivertowns, and Sawmill Valley
1X Bronx - Westchester Medical Center and WCC Yonkers, Rivertowns, and Sawmill Valley
Express
2 Bronx-Tudor Woods Yonkers, Rivertowns, and Sawmill Valley
3 Bronx-Yonkers-White Plains Express Yonkers, Rivertowns, and Sawmill Valley
5 Yonkers-Grasslands Yonkers, Rivertowns, and Sawmill Valley
6 Yonkers-White Plains Yonkers, Rivertowns, and Sawmill Valley
9 North Yonkers Yonkers, Rivertowns, and Sawmill Valley
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Num Name Group
19 White Plains-Pleasantville-Chappaqua Yonkers, Rivertowns, and Sawmill Valley
26 Bronx - Yonkers - Bronxville Yonkers, Rivertowns, and Sawmill Valley
31 Peekskill Commuter / Buchanan Yonkers, Rivertowns, and Sawmill Valley
32 Yonkers Loop Yonkers, Rivertowns, and Sawmill Valley
34 Orchard Hill Commuter Yonkers, Rivertowns, and Sawmill Valley
38 Secor Road Commuter Yonkers, Rivertowns, and Sawmill Valley
39 Ridge Road Commuter Yonkers, Rivertowns, and Sawmill Valley
63 Scarsdale-White Plains Yonkers, Rivertowns, and Sawmill Valley
64 Green Knolls Commuter Yonkers, Rivertowns, and Sawmill Valley
65 Longview Commuter Yonkers, Rivertowns, and Sawmill Valley
66 Dobbs Ferry-Scarsdale-White Plains Yonkers, Rivertowns, and Sawmill Valley
108 White Plains-Rye Yonkers, Rivertowns, and Sawmill Valley
109 | Yonkers-Dobbs Ferry-Tarrytown Yonkers, Rivertowns, and Sawmill Valley
110 New Rochelle-Larchmont-Scarsdale Yonkers, Rivertowns, and Sawmill Valley
112 Bronx-Grasslands Express (peak direction only) Yonkers, Rivertowns, and Sawmill Valley

Considerations for a Combined Service Change Rollout

Should the County wish to combine service changes into fewer stages or all at once, an expanded
team will be needed along with a larger war room, more observers, more ambassadors, and more
preparation (bus stop changes, communications, etc.).

Another consideration is a risk of inadequate spare buses available to respond to last-minute loading
and running time problems. There will also be more unexpected issues that arise during the first
days of the new schedule.

Fleet Requirements

Fleet availability is driven primarily by current fleet utilization, outright acquisitions of buses, and
reassignment of buses freed up by route eliminations and substitution of microtransit. An estimate of
peak vehicle requirements under the fully implemented recommendations indicates between 262
and 265 peak vehicles will be required, with variation based on the needs of longer-distance routes
(Figure 44). This is an estimate based on how many vehicles may be required to serve each route
as a result of estimated running time and the recommended service frequency. This number could
potentially be reduced through interlining to make more efficient use of vehicle time in service. A
more complete estimate of vehicle needs would be determined based on discussions with the
service operator.

Figure 44: Fleet Needs and Costs

Existing System

Proposed System
262-265

Estimated Change
-1to +2

Peak Vehicles 263

Source: Westchester County, National Transit Database
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Planning for service changes requires having adequate operating vehicles available to address any
challenges during early rollout and to expand service. The following discussion outlines some of the
key considerations. This assumes the County will separately engage a microtransit service provider
to provide vehicles for that service. Should the County wish to operate microtransit directly using
vendor software tailored for this purpose, some Bee-Line ParaTransit vehicles could be used but this
study did not evaluate ParaTransit service.

Adjusting for Different Fleet Needs

It is recommended that, with an implementation sequence in place, the fleet requirements in each
phase should be synchronized with a forecast of fleet availability at the time of implementation of
that phase. The exact fleet requirements are an output of the run blocking process that is a
precursor to run cutting. Calibration assumptions in run cutting software, such as deadheading and
interlining assumptions, can also affect fleet requirements. As with hiring, this step should come as
soon as possible after implementation decisions are made.

Fleet availability reflects a range of considerations.
= Qutright acquisitions of buses, requiring significant lead time

» Increases in bus parking and maintenance and inspection, supported by increases in fuel
purchase, parts and equipment inventory and personnel

» Reassignment of buses freed up by route eliminations and substitution of microtransit
= Acceptable spare factors

»  Whether scheduled maintenance and inspection is accomplished during peak weekday
hours, or during weekends and nights, when vehicle requirements are lower

As noted above, the fleet requirements in each phase should be synchronized with a forecast of fleet
availability at the time of implementation of that phase.

Spare Ratio

The county can assess their current spare ratio in context of best practices and when routine
maintenance and inspections are performed (weekday peak or night/weekend). Spare ratio is also
affected by Federal Transit Administration regulations.

Categories of Buses

Vehicle requirements and availability forecasts are also affected by the sub-fleet composition,
including 60-foot articulated, 40-foot standard, and 30-35-foot buses. The early months of a service
change provide some flexibility in fleet assignment as new routes find their markets. Key
considerations include:

= Assuring sufficient 60’ articulated buses where known ridership loads require larger buses.

= Assignment of 30—-35' buses to new routes and routes known or planned to have light
loading. As a result, smaller buses currently used for Platinum Mile shuttles and commuter
routes can be used judiciously.
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Given ongoing supply-chain challenges in acquiring vehicles and parts for vehicles currently out of
service, some transit agencies have opted to slow retirement of vehicles. Some clear aspects of this
decision are operating performance of vehicles and availability of parts and supplies.

Deferred Retirement of Vehicles

Maintenance and Inspections

In the opening days of new service, there may be a need to quickly reassign some additional busses
to address unexpected loading or schedule problems. One approach when anticipating a major
service change is to advance scheduled inspections and routine maintenance and then reduce these
inspections during the first weeks of service changes. This strategy will maximize the number of in-
service vehicles on these critical “Day 1” implementations but should be temporary and not a
substitute for a permanent increase in size of the fleet.

Vehicle Technology

Transit operators are typically familiar with the requirements for adjusting service, including head
signs, dispatch and in-vehicle GPS, passenger counting equipment, etc. In addition, vendors of
microtransit software and other app-based transit tools are accustomed to obtaining and using real-
time bus information through the General Transit Feed Specification (GTFS), which the County
currently uses and makes available through its systems. An important consideration is integration of
fixed-route and microtransit service within each user interface, whether websites, smartphone apps,
or dispatch software. This will permit tracking of both fixed-route and microtransit vehicles in real
time and can be used as a policy tool to direct riders to the most efficient travel option where
services overlap; further detail is provided in the earlier discussion of microtransit.

Next Steps

Moving forward, the County will need to continue to coordinate these efforts with their operator to
ensure a seamless transition for both the drivers and the customer experience. Further, it is
recommended that the County maintains an ongoing monitoring plan that tracks the performance of
the recommendations after implementation, continues to obtain public feedback and adjusts
recommendations as necessary.
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