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EXECUTIVE SUMMARY

The purpose of this study was to investigate potential opportunities for improved performance on
a bus transit route operated by the Westchester County Department of Public Works and
Transportation, Route 13. Bee-Line’s Route 13 is the primary east-west local bus service in central
Westchester County, located in the northern suburbs of the New York City metropolitan area.
Under current operating conditions, Route 13 is slow for passengers, costly to operate, and prone
to delay, and constrained by excessive turn movements, narrow roadway geometry, traffic signal
delays, and roadway congestion. With a weekday daily ridership of more than 4,000, the
strategies proposed in this report have the potential to improve the mobility of a significant rider
population. This study was designed to meet the following objectives:

1. Improve service efficiency by maximizing the number of riders served per dollar of Bee-
Line investment;

2. Improve directness through route alignment variations designed to reduce the number of
turns;

3. Improve bus movements in traffic through various intersection treatments; and

4. Balance the needs of current and potential riders.

Existing Conditions and Transit Demand

Route 13 has several unique characteristics that cause suboptimal performance. Route 13’s
operational challenges include three significant variations from the main branch route through
low-density corridors that generate little ridership; a complicated, often congested trajectory
through Downtown White Plains that requires 10 turns in each direction; and the (nearly four-
mile) Platinum Mile corridor of under-utilized, car-oriented office park developments that are
generally not conducive to effective transit service.! Traffic signals poorly synchronized for buses
at congested intersections are a significant source of delay along Route 13, particularly in
Downtown White Plains. Traffic congestion is a particular problem throughout Downtown White
Plains, where Route 13 buses operate on large, arterial roadways with over 20,000 vehicles per
day between Tarrytown Road and Westchester Avenue. The route’s northern extension, serving
the communities of Sleepy Hollow, Briarcliff Manor, and Ossining, generates low ridership at
considerable operating expense. Uneven headways and spans of service between eastbound and
westbound service contribute to reliability problems.

This study began by reviewing Route 13 in the context of its patterns of transit service demand. A
primary concern was preserving or enhancing transit access to major travel demand generators
such as transit hubs, hospitals, and shopping centers. These locations are especially important
given that they often correspond with areas of higher ridership and represent community
destinations of particular importance. On Route 13, travel generators include various shopping
and employment centers in Downtown White Plains, Phelps Medical Center in Ossining, and the
Crossroads Shopping Center in Greenburgh. The Playland amusement park, while only a major
travel generator during summer months, is the primary justification for operating Route 13’s six

! Platinum Mile is defined as the segment of Westchester Avenue between North Street and Purchase Street.
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daily trips between Rye and Playland. More broadly, this study evaluated the demand for transit
service based on the densities of population, current transit commuters, and zero-vehicle
households. By these measures, the areas with highest transit demand along Route 13 are located
in Downtown White Plains and Port Chester. These locations are shown in Figure 1.

Figure 1 Route 13 Travel Generators
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Ridership data from the Westchester County Department of Public Works & Transportation,
collected in October and November 2015, show that the greatest ridership activity exists between
Port Chester and White Plains, in both eastbound and westbound directions. Most eastbound
ridership occurs between White Plains TransCenter and Westchester Avenue & Main Street in
Port Chester, while most westbound ridership occurs between Westchester Avenue & Main Street
in Port Chester and White Plains TransCenter. Moderate ridership activity also occurs in the
village centers of Tarrytown and Elmsford, in both directions, and Ossining, in the westbound
direction. The White Plains TransCenter stop, in the eastbound direction, and the Westchester
Avenue & Main Street stop in Port Chester, in the westbound direction, were the busiest stops on
the route. These stops had over 500 riders per day. Main Street & Court Street in White Plains
was the second-busiest stop, with Westchester Avenue & Smith Street in Port Chester the third-
busiest. Communities located between these stops, such as Elmsford, Greenburgh, Harrison, or
Sleepy Hollow, see comparatively low ridership activity.

Rider Survey

To gather more fine-grained data on riders’ most likely origins and destinations, the Project Team
performed a quick, five-question origin-destination survey. These survey data helped to inform
several proposed strategies recommended in this report aimed at maximizing benefits and
minimizing inconvenience to Route 13 riders. The vast majority of the riders surveyed had origins
and/or destinations within the primary service branch between Tarrytown and Port Chester.
More than three-quarters (81 percent) of surveyed riders had destinations in between located
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between Tarrytown and Port Chester, while 85 percent of trips originated in this area. Because
Route 13°s variations in service from its main Port Chester-Tarrytown branch — the Benedict
Avenue, Rye-Playland, and Ossining segments — generally see headways of 60 minutes or more,
ridership on these segments makes up a small proportion of the route’s overall ridership.
Infrequent service and low population densities contribute to several Route 13 corridors with little
or no ridership in either direction. These low-ridership corridors include Route 9/ Highland
Avenue between Ossining Village and Sleepy Hollow, the Benedict Avenue segment in Tarrytown,
large sections of the Platinum Mile corridor, and the entirety of the Rye-Playland extension south
of Port Chester.

Route Scorecards

A scorecard of Route 13’s ridership activity, on-time performance, peak load points, and other
performance metrics was developed. An analysis of Route 13’s on-time performance shows that
while running times adhere closely to the schedule on westbound service, on eastbound service
there is some degree of delay throughout the day. When measured as the deviation between
scheduled and actual running times, the average eastbound trip experienced 3 minutes and
twenty seconds minutes of delay, while the average westbound trip showed about 50 seconds of
delay over the course of a one-way trip.

This study analyzed travel speeds along various segments of Route 13 using AVL data to isolate
route segments that fall below the route-wide average travel speed and prioritize these segments
for intervention. Route 13’s average travel speed is roughly 11 miles per hour in each direction. In
the eastbound direction, Route 13 shows several segments where the average travel speeds fall
below the route-wide average, including:

= Ossining between Ossining Metro-North station and Main & Spring Streets
= Tarrytown between Tarrytown Metro-North station and Routes 9 & 119

= Downtown White Plains between White Plains TransCenter and South Broadway & Main
Street

These segments share each share certain commonalities, including circuitous travel paths
requiring many turns and signal delay at several congested intersections. In addition, these
segments occur on streets with lower posted speed limits in village/ city central business districts,
where signalized intersections are more frequent. In the westbound direction, Route 13 also has
slow travel speeds along these same segments. Because these three segments have slower speeds
than the route-wide average in both directions, they will be prioritized in any strategies proposed
to improve Route 13.

Proposed Strategies for Service Improvement

This study proposes a series of interventions aimed at improving the operating efficiency and
passenger experience of Route 13 based on in-depth analysis of performance indicators like
ridership, surveyed rider origin/destinations, transfer points, on-time performance, and average
travel speeds by route segment. Four proposed “packages” of improvements outlined in this
report would result in travel time savings for riders and reduced operating costs for Bee-Line.
Bee-Line could re-invest these operating cost savings into additional service frequency on Route
13, particularly during peak periods of demand, or into improvements elsewhere in the Bee-Line
system. The four service improvement packages include the following general strategies:
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e Stop spacing consolidation

e Traffic treatments, including stop improvements, sidewalk extensions and queue jump
lanes

e Route change concepts

e Transit signal priority

Stop Spacing Consolidation

Bee-Line can achieve significant travel time reductions, while affecting a minimal number of
riders, through stop spacing consolidation. Stop spacing consolidation involves removing stops
with very low ridership, very closely-spaced stops (where the next most proximate stop is less
than 500 feet away), and relocating stops from the near side to the far side of intersections to
reduce dwell time.

By redirecting service away from underperforming, low-demand stops and towards high-demand,
high-performing stops, stop consolidation can yield significant benefits for riders in the form of
travel time savings across the entire route.

As shown in Figure 4, the stop consolidation program proposed for Route 13 would achieve
significant reductions in travel times and annual revenue service hours, independent of any route
variations or traffic treatments. These savings total about five minutes of round-trip travel time
and 870 annual revenue service hours (Figure 4).

Figure 2 Stop Spacing Consolidation Impacts

One-Way Travel Time Reduction

Direction Proposed Adjustment (mins) Annual Revenue Hours Saved
Eastbound Remove Stops (22) -1.8 -338
Eastbound Relocate Stops (9) -0.8 -138
Eastbound Add Stops (1) +0.2 +37
Westbound Remove Stops (22) -1.8 -358
Westbound Relocate Stops (8) -0.8 -130
Westbound Add Stops (2) +0.4 +78
Round-Trip Total -4.4 -849

Note: These calculations include the impacts of the EiImsford—Greenburgh limited-stop service, Platinum Mile Express, and Ossining Express
alternative service plans presented elsewhere in this report.

Traffic Treatments

A series of traffic treatments are proposed at key, delay-prone intersections to improve rider
travel times, reduce dwell time at intersections, and improve the rider experience. Locations of
the traffic treatments proposed were selected after extensive review of the ridership demand at
adjacent stops, on-street and off-street parking supply, land use, traffic volumes, vehicular
circulation, and pedestrian conditions. These traffic treatments include queue jump lanes and
sidewalk extensions.

On Route 13, the combination of eleven proposed sidewalk extensions and six proposed queue
jumps may save up to four minutes of round-trip running time, or the equivalent of 692 revenue
vehicle hours annually, shown in Figure 5.
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Figure 3 Traffic Treatment Impacts
Queue Jumps with Transit Travel Time Savings per Revenue Hours Saved
Direction Sidewalk Extensions Signal Priority Trip (mins.) per Year
Eastbound 4 3 -1.6 -289
Westbound 6 3 -1.9 -371
Total Round-Trip 10 6 -3.5 -660

Route Change Concepts

One of the key objectives of this study was to investigate alternative service plans that would
reduce the number of turns Route 13 would be forced to make. Reducing the number of turns,
especially in more congested business districts, would improve travel times as well as reduce
agency operating costs. As discussed in further detail in the report, alternative service plans are
responsible for a disproportionate share of the potential travel time and cost savings of the overall
package of service improvements proposed in this study. Five alternative service plans are
proposed for Route 13, each based on a combination of public and stakeholder feedback and
analysis of route performance from previous chapters. The alternative service plans are:

e Conversion of Route 13 on Albany Post Road from local to express service in a zone of
very low ridership in the communities of Sleepy Hollow and Ossining, between Phelps
Medical Center and Arcadian Plaza shopping center;

e Relocate the Benedict Avenue service branch onto Tarrytown Road;

e Convert Route 13 to limited-stop service in the communities of Elmsford and Greenburgh
between Saw Mill River Parkway and Central Avenue;

e In the westbound direction in Downtown White Plains, move Route 13 from Martine
Avenue to Hamilton Avenue to reduce the number of turns on the approach to the White
Plains TransCenter;

e Convert Route 13 to express service, operating in the I-287 right of way, between Kensico
Avenue and the Hutchinson River Parkway.

Any combination of the route change concepts proposed could represent significant potential
travel time savings for riders and, by extension, a reduction in service hours needed to maintain
existing service frequencies and spans of service on Route 13. By serving the same rider
population, at the same frequencies, in fewer hours, these route change concepts also represent
significant operating costs for Bee-Line. These operating cost savings could be re-invested as
additional service frequency for Route 13 or for other improvements elsewhere in the Bee-Line
system.

Transit Signal Priority

This study also considered implementing transit signal priority (TSP) along Route 13’s operating
corridor to reduce dwell times at intersections. In the Westchester County study area in which
operations and management of these facilities is fragmented among many stakeholders, TSP is
best suited for corridors in which traffic signals share the same municipal, county, or state
management jurisdiction. This approach avoids the inter-jurisdictional friction that can result in
planning TSP across multiple sets of traffic signal technologies that may or may not be
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compatible. Transit signal priority is recommended on several corridors on which Route 13
operates based on two determining factors: 1) whether the corridor coincides with route segments
of below-average travel speeds for Bee-Line buses; and 2) whether the corridor contains multiple
consecutive traffic signals shared by the same municipal, county, or state jurisdiction.

Improvement Packages

Figure 8 describes the travel time savings riders would see in comparison to the existing
conditions of a round-trip on Route 13. The proposed service improvements are divided into four
increasingly ambitious categories: the first consists only of traffic treatments (queue jumps and
sidewalk extensions); the second includes traffic treatments and the proposed stop consolidation
program; the third includes stop consolidation, and the three proposed route change concepts at
their most ambitious; the fourth includes each of these strategies of stop consolidation, traffic
treatments, and route change concepts. It is assumed that the fourth improvements package
represents the most aggressive strategy contained in the study. This package would yield net
reductions in round-trip travel times of 21 minutes, from the current 125 minutes between
Ossining and Playland, a reduction of 17%. Below are some of the proposed project areas where
savings in service hours may be re-allocated:

e Provide more frequent service on Route 13 during most crowded periods on weekdays
o Eastbound: 5a.m.- 8 a.m.
o Westbound: 5a.m.- 9 a.m.

e Implement schedule strategies for reliability during higher periods of delay on weekdays
o Both directions: 3 p.m.— 7 p.m.

e Assign more frequent service on Bee-Line routes with known issues of crowding or delay.

Figure 9 shows the productivity savings that could be realized if any of the four proposed
improvements packages are implemented. Productivity savings are expressed in terms of vehicle
service hours saved due to travel time savings from improvements. These savings are calculated
by multiplying the aggregate time savings of each improvement package, shown in Figure 9, by
the number of trips per day and service days per year.

Figure 4 Travel Time Savings from Improvement Packages
Round-Trip Travel Time
Improvement Package EB Travel Time Savings | WB Travel Time Savings Savings

1 | Stop Consolidation 02:23 02:06 04:29
2 | Stop Consolidation, Traffic Treatments 03:57 04:00 07:57
3 | Stop Consolidation, Route Change Concepts 05:58 07:42 12:40
4 | Stop Consolidation, Traffic Treatments, Route 07:41 05:51 12:00

Change Concepts
Figure 5 Productivity Savings from Improvement Packages

Improvement Package EB Savings WB Savings Round-Trip Savings ‘

1 | Stop Consolidation 440 410 849
2 | Stop Consolidation, Traffic 729 780 1,509

Treatments
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3 | Stop Consolidation, Route 1,008 1,290 2,298
Change Concepts

4 | Stop Consolidation, Traffic 1,687 1,239 2,926
Treatments, Route Change
Concepts

Other Cost Savings Opportunities

In addition to the approaches that were included in the above improvement packages, the Study
discusses other opportunities for Westchester County to realize cost savings, both near-term and
longer-term.

Westchester Bee-Line is among the last transit agencies to use manual runcutting to create
vehicle and labor schedules; with runcutting software, it would be possible for Bee-Line to
compute their own schedules to test more service adjustments, more quickly. Automated
runcutting would identify the potential cost impacts of very modest service adjustments, and
optimize the utilization of the fleet.

Although Bee-Line’s existing fare payment technology, designed around the MetroCard system,
makes it challenging for the agency to-implement an independent fare payment system of its
own, efforts to replace MetroCard are underway. Such replacement should open the door for Bee-
Line to have the ability to consider implementing techniques including all-door boarding and

on/ off board fare collection that would improve bus operations and provide cost savings
opportunities.

Many transit agencies across the United States are discovering innovative, cost-saving
partnerships through so-called “emerging mobility services” providers. Emerging mobility
services refer not only to TNCs but also microtransit, dynamic ridesharing applications, one-
call/one-click services and the like. Based on the pilot programs of other similar-sized agencies,
transit agency partnerships with emerging mobility services have been most successful in
supplementing and/ or replacing traditional, fixed-route transit service on under-performing
routes or in suburban and rural environments not supportive to transit. Further study is required
to evaluate which of these emerging mobility services, if any, is appropriate to supplement and/or
replace fixed-route service in low-ridership areas of Westchester County.

Public Outreach

The stakeholder and public feedback received during these meetings was incorporated in the
development of the proposed strategies outlined in this report. This study and its findings were
shaped by a Stakeholder Committee consisting of municipal representatives from communities
along the Route 13 corridor, including community planners, traffic engineers, and municipal
managers. In addition, the Project Team solicited feedback on route operations and
improvements from members of the community at several stages throughout the project. Public
meetings to solicit feedback on improvements to Route 13 were held in White Plains in May and
October, 2016.

Conclusion

This study provides an in-depth examination of strategies to improve the performance of Route
13, enhance the rider experience, and reduce agency operating costs. The investigation begins by
evaluating the current conditions under which Route 13 operates, including traffic conditions,

Nelson\Nygaard Consulting Associates, Inc. | 7



Archived File - May Not Be ADA Compliant

Bee-Line Routes 7 & 13 Transit Analyses | Route 13 Analysis & Recommendations
Westchester County Department of Public Works and Transportation

demographic factors, service characteristics, ridership, and on-time performance. Then the study
examines key opportunities for service improvements, such as stop spacing consolidation, traffic
treatments, route change concepts, and transit signal priority. The most ambitious of these
improvement packages would, according to analysis by the Project Team, result in net round-trip
travel time savings for riders of up to 16 minutes, a reduction of about 14%. Importantly, these
travel time savings may allow Bee-Line to serve the same rider population at the same frequencies
with fewer vehicle service hours. These savings are proxies for significant potential operating cost
savings that could be re-invested into the Bee-Line system in myriad ways — through additional
service frequency on Route 13, upgraded bus stop amenities, or other improvements on service
elsewhere in Westchester County. Additional cost saving options for Route 13 are discussed, such
as electronic runcutting, enhanced methods of fare collection, and partnerships with emerging
mobility providers. Stakeholder and public comments informed many of the service alternatives
developed in this study, and the highlights from this outreach process are also reviewed. In all,
this study presents a holistic view of potential performance enhancements to Route 13, from
changes at the scale of individual bus stops and intersections, to transit signal priority corridors,
to agency-wide fare collection programs. Whether these improvements are implemented in whole
or in part, the improvements discussed herein offer significant benefit to riders as well as long-
term agency operating costs savings.
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