Q

U.S. Department
of Transportation

Federal Transit
Administration

PEER-TO-PEER INFORMATION EXCHANGE ON

BUS PRIORITY BEST PRACTICES

BUS RAPID TRANSIT (BRT)
AND

March 2011

http://www.fta.dot.gov/research



http://www.fta.dot.gov/research

Report No. FTA-NY-26-7006-2011.1

REPORT DOCUMENTATION PAGE

Form Approved
OMB No. 0704-0188

1. AGENCY USE ONLY (Leave blank) 2. REPORT DATE

March 2011

3. REPORT TYPE AND DATES
COVERED

4. TITLE AND SUBTITLE

PEER-TO-PEER INFORMATION EXCHANGE ON BUS RAPID TRANSIT (BRT) AND BUS
PRIORITY BEST PRACTICES

6. AUTHOR(S)

5. FUNDING/GRANT
NUMBER

7. PERFORMING ORGANIZATION NAME(S) AND
ADDRESS(ES)

New York University / Wagner

Rudin Center for Transportation Policy and Management
295 Lafayette Street, 2™ Floor. Washington, DC 20004
New York, NY 10012 http://wagner.nyu.edu/rudincenter/ http://nacto.org ]

National Association of City
Transportation Officials (NACTO)
1301 Pennsylvania Ave. NW #350

8. PERFORMING
ORGANIZATION REPORT
NUMBER

FTA-NY-26-7006-2011.1

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES)
Federal Transit Administration
U.S. Department of Transportation
1200 New Jersey Avenue, SE
Washington, DC 20590

Website:
http://www.fta.dot.gov/research

10.
SPONSORING/MONITORING
AGENCY REPORT NUMBER

FTA-NY-26-7006-2011.1

11. SUPPLEMNTARY NOTES.
Available Online http://www.fta.dot.gov/research

12a. DISTRIBUTION/AVAILABILITY STATEMENT
Available from the National Technical Information Service (NTIS), 5285 Port Royal Road, Springfield, VA
22161. Phone 1-800-553-6847 or (703) 605-6000 Fax 703- 605-6900; TDD (703) 487-4639

Email: orders@ntis.gov

12b. DISTRIBUTION CODE

TRI-30

13. ABSTRACT.

The purpose of this effort has been to foster a dialogue among peers at transportation and planning agencies about their experiences with
promoting public transit and, in particular, the challenges they face related to bus rapid transit (BRT) projects, as well as the solutions that they
have developed in response. Agencies from dozens of large cities around the United States participated at three (3) peer-to-peer exchanges in
New York City, Los Angeles, and Cleveland. The facilitated discussions were structure to address the unique barriers to BRT implementation on
the streets of dense and/or highly congested large urban centers. Three major themes were the focus of the workshops: Network, Route and
Street Design, Traffic Operations, and BRT as a Driver of Economic Development; Building Political, Interagency and Stakeholder Support.
The results of the workshops make clear that better public transportation in general and BRT in particular can be cost-effective and useful tools

for improving transportation, the environment and for restoring the livability of America’s large cities.

14. SUBJECT TERMS

Scientific and technical report organization
Preparation

15. NUMBER OF PAGES
87

16. PRICE CODE

elements

17. SECURITY CLAISSTSATION 18. SECURITY 19. SECURITY

OF REPORT — Unclassifie CLASSIFICATION CLASSIFICATION
OF THIS PAGE OF ABSTRACT

Unclassified Unclassified

20. LIMITATION OF
ABSTRACT



http://wagner.nyu.edu/rudincenter/
http://nacto.org/
http://www.fta.dot.gov/research
http://www.fta.dot.gov/research
mailto:orders@ntis.gov

Q

U.S. Department
of Transportation

Federal Transit
Administration

PEER-TO-PEER INFORMATION EXCHANGE ON BUS
RAPID TRANSIT (BRT)
AND BUS PRIORITY BEST PRACTICES

March 2011

Report No. FTA-NY-26-7006-2011.1

X T: ‘T" :x.* Federal Transit Administration
AT B — Office of Research, Demonstration and Innovation

U.S. Department of Transportation
Cenoral Tiansdl 1200 New Jersey Avenue, SE
Washington, D.C. 20590

Marta Panero, Hyeon-Shic Shin, Allen Zerkin and Samuel

NYUWagner gum
ndl Zimmerman, Authors
ce'&r Marta Panero, Principal Investigator
for wansportation polcy & Emily Dowdall, Editor

New York University / Wagner
Rudin Center for Transportation Policy and Management
295 Lafayette Street, 2™ Floor, New York, NY 10012
http://wagner.nyu.edu/rudincenter

National Association of City Transportation Officials (NACTO)
1301 Pennsylvania Ave. NW #350

Washington, DC 20004

http://nacto.org

NOTICE
This document is disseminated under the sponsorship of the United States Department of Transportation in the interest of
information exchange. The United States Government assumes no liability for its contents or use thereof.

The United States Government does not endorse products of manufacturers. Trademarks or manufacturers’ names appear
in the document only because they are essential to the objective of this report.

iii



http://wagner.nyu.edu/rudincenter
http://nacto.org/

FOREWARD

The purpose of this research effort, sponsored by the Federal Transit Administration (FTA), has been
to foster and document a dialogue among peers at transportation and planning agencies about Bus
Rapid Transit (BRT) in large cities in the United States. This report provides a synthesis of their
discussion, which focused on the experiences and the challenges agencies encountered when
promoting BRT, as well as the solutions that were developed in response. Agencies from dozens of
large cities around the United States participated in, and benefited from this peer-to-peer information
exchange. The authors expect that more practitioners from transportation and planning agencies will
benefit from this effort via this report, which provides a summary of key findings and
recommendations.
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ABSTRACT

The purpose of this effort has been to foster a dialogue among peers at transportation and planning
agencies about their experiences with promoting public transit and, in particular, the challenges they
face related to bus rapid transit (BRT) projects, as well as the solutions that they have developed in
response. Agencies from dozens of large cities around the United States participated at three (3) peer-
to-peer exchanges in New York City, Los Angeles, and Cleveland. The workshops focused on three
major themes: Network, Route and Street Design, Traffic Operations, and BRT as a Driver of
Economic Development; Building Political, Interagency and Stakeholder Support. The results of the
workshops make clear that better public transportation in general and BRT in particular can be cost-
effective and useful tools for improving transportation, the environment and for restoring the
livability of America’s large cities.
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EXECUTIVE SUMMARY

Bus rapid transit (BRT) has generated great interest among large U.S. cities as they look for ways to
improve mobility and accessibility as well as achieve a more efficient use of their street space, all at a
relatively low cost. While there has been substantial success on these projects, the size and density of
many U.S. cities has created unique challenges for implementing BRT, as does the age of the
underlying infrastructure in many older cities. Issues such as traffic impacts, physical separation, and
utility conflicts are of great concern, and can often inhibit the fast and effective implementation of
BRT in large cities, particularly within the central business district (CBD), or areas with mature road
infrastructure and street grids developed over a century ago.

The central feature of the Rudin Center program on bus rapid transit was a set of facilitated
discussions among practitioners from large U.S. cities. In organizing the workshops, the Rudin
Center supported FTA’s objective of addressing the unique barriers to the implementation of
exclusive BRT running ways on the streets of highly congested, large cities. To support that
objective, the FTA’s seeks to:

o Identify agencies, economic enterprises, and other parties with a vital interest in promoting

the more efficient use of traffic lanes,

e Engage such agencies and to develop cooperative strategies among them based on shared

goals and measurable economic costs and benefits,

e Support and document these strategies with engineering, economic, and planning expertise
Utilize the most advanced technology, financial instruments, and management techniques,
Conduct and facilitate workshops and other exchanges among key agencies,

Report findings plainly and quickly to FTA, NACTO member cities, and the public
Reach out to interested large city agencies domestically and internationally

The major themes of each workshop were:

1. Network, Route and Street Design
o Integration with the entire transit network
e Route planning and street selection
e Street design to maximize dedicated right-of-way

e Design and implementation of different running way configurations in large, dense and
congested areas
e Integration with walking and bicycling

2. Traffic Operations for Transit; Measures to Increase Ridership
Fare collection technology

Traffic signal priority

Dealing with BRT/general traffic conflicts

BRT and transit branding and marketing

3. BRT as a Driver of Economic Development; Building Political, Interagency and
Stakeholder Support
e Economic development potential of BRT in carefully selected corridors
Political strategies for building consensus for BRT
Interagency and inter-jurisdictional work
Community and stakeholder outreach
Media/communications strategies
Working with community advocates
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Though each workshop emphasized a different theme, many topics were covered during all three
offerings. The intended participants for the three workshops were, respectively:

o Network, Route and Street Design — Project directors and planners from highway and
transit agencies

e Traffic Operations, Ridership Enhancement — Traffic and transit operations staff and
marketing specialists

e BRT as a Driver of Economic Development; Building Political, Interagency and
Stakeholder Support — Senior executives and/or project directors from city DOT’s, planning
departments and regional transit agencies

The series of workshops explored the unique challenges of implementing Bus Rapid Transit in the
dense, highly congested and physically constrained environments found in most large central cities in
the U.S. Presentations, discussions (and tours) demonstrated that BRT systems can provide
substantial transportation and development benefits but that there are still many challenges and
impediments to implementing them in central cities.

The results of the “Peer-to-Peer Information Exchange on BRT and Bus Priority Best Practices”
program make clear that better public transportation in general and BRT in particular can be cost-
effective, useful tools for improving transportation and the environment and restoring the livability of
America’s large cities. The reasons are numerous and cited extensively in the literature, but the
benefits of BRT that were highlighted during the workshops from the perspective of central cities are:

e In highly constrained, congested and transit dependent places like the urban cores of New
York, Boston, Cleveland and Los Angeles, BRT has succeeded in increasing total transit. It has
done so by providing the improved mobility for entirely new trips to be made and diverting
significant numbers of existing trips from cars and taxi’s:

o In Los Angeles, 18% of the full-featured BRT Orange Line ridership came out of cars,
and 33% of its users had cars available for their trips but chose to use transit. The percentage
of riders using LACMTA’s 27-corridor MetroRapid Bus “BRT Lite” system that are new
transit riders ranges from 4% to 16%, all in highly transit dependent urban core corridors.
These improvements are due, in part, to an average 23% increase in the speeds of buses.

o In New York’s physically constrained and congested Fordham Road Select Bus BRT
Corridor, revenue bus speeds increased by over 20%, while more than 10% of riders on the
Select Bus service in that highly transit dependent corridor were new transit users!

o In Cleveland, ridership on the HealthLine is about 30% new transit trips. In Boston,
new to transit Silver Line Phase I ridership about two years after opening was over 30%.
Interestingly, over 30% of Silver Line Phase I riders previously used parallel MBTA subway
lines!
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CHAPTER 1: INTRODUCTION

The purpose of this effort, sponsored by the Federal Transit Administration (FTA), has been to foster
a dialogue among peers at transportation and planning agencies about their experiences with
promoting public transit and, in particular, the challenges they face related to bus rapid transit (BRT)
projects, as well as the solutions that they have developed in response. Agencies from dozens of large
cities around the United States participated in this peer-to-peer exchange and more can benefit from
this effort via this report, which provides a synthesis of key findings and recommendations.

This was an important and valuable endeavor given the increasing use of BRT service around the
world over the past 25 years, and its recent proliferation in U.S. cities in particular. BRT has
generated great interest among large U.S. cities as they look for ways to improve mobility and make
more efficient use of their street space, at a relatively low cost. Projects such as the Metro Rapid
system in Los Angeles, the HealthLine in Cleveland and the Silver Line in Boston demonstrate the
potential benefits of BRT.

While there has been substantial success on these projects, the size and density of many U.S. cities
create unique challenges for implementing BRT, as does the age of the underlying infrastructure in
many older cities. Issues such as traffic impacts, physical separation, and utility conflicts are of great
concern, and can often inhibit the fast and effective implementation of BRT in large cities,
particularly within the central business district (CBD), or with mature road infrastructure and street
grids developed over a century ago. Large cities can also face unique challenges in areas such as
public outreach, construction techniques, and interagency coordination. As major cities in the United
States, Canada, and around the world have struggled with these issues and developed solutions, they
have identified certain ideas and actions that have applicability in other locales facing similar
challenges. Convening practitioners from these cities created an unparalleled opportunity to share
lessons learned and strengthen BRT projects around the country.

The practitioner discussions convened for this project were complemented and supplemented by
presentations and advice from outside experts in various relevant disciplines, including engineering,
marketing and public outreach. These experts helped to frame the issues, discuss solutions used
around the world and throughout the country, and provide expert opinions on the applicability of
various options in different local contexts. This exchange took place through a series of in-person
workshops, held in three different U.S. cities. It has been documented by the research team in order to
develop a compendium of the discussions, including key findings, the options discussed and
conclusions reached, and this final summary. As a result, other practitioners and researchers beyond
the workshop participants also stand to benefit from access to these materials.

In organizing the workshops, the Rudin Center supported FTA’s objective of addressing the unique
barriers to the implementation of exclusive BRT running ways on the streets of highly congested,
large cities. To support that objective, the FTA’s seeks to:

e Identify agencies, economic enterprises, and other parties with a vital interest in promoting
the more efficient use of traffic lanes,

e Engage such agencies and to develop cooperative strategies among them based on shared
goals and measurable economic costs and benefits,

e  Support these strategies with engineering, economic, and planning expertise and
documentation,

e Utilize the most advanced technology, financial instruments, and management techniques,



e Conduct and facilitate workshops and other exchanges among key agencies,

e Report findings plainly and quickly to FTA, NACTO member cities, and the public

e Reach out to interested large city agencies domestically and internationally

CHAPTER 2: METHODOLOGY

The central feature of the Rudin Center program on bus rapid transit was a set of facilitated
discussions among practitioners from large U.S. cities. The project featured three one-and-a-half-day
workshops, each one in a different city and organized around a specific theme with multiple sub-
topics. Though each event included relevant formal presentations and lectures, the workshops were
designed to provide ample opportunity for peer-to-peer information exchange.

The entire program was planned in consultation with a steering committee comprising representatives
from many of the National Association of City Transportation Officials (NACTO) cities — Chicago,
Los Angeles, New York, Philadelphia, San Francisco, Seattle and Washington, DC. At least one
conference call with the steering committee was held prior to each of the three workshops.

The steering committee determined that the workshops should (1) document best BRT practices from
the real world as to how running ways, stations, and other physical elements can be successfully
configured in complex urban contexts, (2) cover topics that were most pertinent to NACTO members,
many of which historically are road, bridge and traffic oriented agencies, and (3) focus the topics at
each workshop to match agency structure (e.g., signals being separate from street design) so that each
participating agency could send the one or two people for whom the theme and topics would be most
relevant. Mindful of these design constraints, the Rudin Center team proposed, and the steering
committee adopted, themes for each of the three workshops. The major themes were:

1. Network, Route and Street Design
o Integration with the entire transit network
e Route planning and street selection
e Street design to maximize dedicated right-of-way
e Design and implementation of different running way configurations in large, dense and
congested areas
e Integration with walking and bicycling

2. Traffic Operations for Transit; Measures to Increase Ridership
e Fare collection technology
e Traffic signal priority
e Dealing with BRT/general traffic conflicts
e BRT and transit branding and marketing

3. BRT as a Driver of Economic Development; Building Political, Interagency and
Stakeholder Support

e Economic development potential of BRT in carefully selected corridors

e Political strategies for building consensus for BRT

e Interagency and inter-jurisdictional work



e Community and stakeholder outreach
e Media/communications strategies
e  Working with community advocates

Though each workshop emphasized a different theme, many topics were covered during all three
offerings. The intended participants for the three workshops were, respectively:
e Network, Route and Street Design — Project directors and planners from highway and
transit agencies

e Traffic Operations, Ridership Enhancement — Traffic and transit operations staff and
marketing specialists

e BRT as a Driver of Economic Development; Building Political, Interagency and
Stakeholder Support — Senior executives and/or project directors from city DOT’s,
planning departments and regional transit agencies

New York City, Los Angeles and Cleveland were chosen to be the host cities for the three workshops.
While all could showcase successful BRT implementations and would offer participants the
opportunity to make instructive site visits, each one, because of its particular circumstances, was
particularly relevant to one of the three workshop themes. New York’s routes demonstrated ways to
implement and operate BRT within severe physical and operational constraints; Los Angeles had the
most advanced technology for signal prioritization and traffic management and a world-class
branding and marketing program; and Cleveland exemplified the building of broad political and
stakeholder support for BRT and its use for the economic renewal of central city corridors.

At each workshop a keynote speaker addressed that workshop’s theme, and the keynote was followed
by either moderated panel discussions or by additional presentations that enriched consideration of
the theme. Field trips in all three cities, including travel on the BRT routes, gave participants first
hand-experience with the vehicles, stations and other elements of BRT lines. Each event also featured
extensive peer-to-peer discussion periods. At the New York and Los Angeles workshops, the
discussion topics were selected by the participants using a technique known as “open space
technology” (in Cleveland, the discussion topics were selected in advance). The “open space”
approach provides a time prior to the discussion period during which any participate can declare
his/her desire to host a discussion on a particular topic; after all such topics have been listed, they are
examined for possible consolidation, and after the “hosts” have agreed to a final list, locations for the
various discussions are assigned and all participants are free to spend as much time as they like at any
of them. At every workshop, two or more experts — either drawn from among the participants or the
invited presenters — were assigned to each discussion group to serve as resources.

CHAPTER 3: RESULTS

3.1. New York City: Integrating BRT into Constrained Central City Environments

On April 6, 2010, more than 35 NACTO representatives attended the first of the three BRT
workshops. Convened by the Rudin Center at New York University in New York City, this workshop
focused on Bus Priority Best Practices. It included topics such as the design and implementation of
different running way configurations in large, dense, and congested urban areas with mature, 19"
century (or older) infrastructure and street grids. The workshop was structured to allow additional
discussions of issues such as dealing with utility conflicts, integration with other modes (i.e., light
rail, subway, bicycles and pedestrians), accommodation of vehicular conflicts, construction
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techniques, and others. The participants had the opportunity to hear from leaders in the field, learn
from a series of elucidating case studies, and share strategies and best practices.

New York City Department of Transportation (NYCDOT) Commissioner Janette Sadik-Khan,
delivered the keynote address, providing a brief overview of NYCDOT’s BRT initiatives as well as
the advantages of BRT systems across the United States and elsewhere. Sam Zimmerman,
transportation consultant to the World Bank and AECOM, discussed the importance of considering
contextual elements during BRT design and implementation. Case study presentations on
Guadalajara, London, Boston and New York followed.

Steve Palmer from Transport for London (TFL) noted the physical, fiscal and political constraints that
TFL had to overcome to introduce bus priority and other features common to BRT — though that term
is not used in London. Rather, TFL has focused on improving bus services more broadly, offering an
example to cities considering the adoption of certain BRT elements, in particular cities with old street
grids such as London or New York. The Silver Line in Boston offered yet another perspective, as a
route that runs partially on an exclusive lane and partly through a traditional, pedestrian-heavy
neighborhood. An important lesson from Boston was the need to plan for connectivity between lines.

In contrast, Dario Hidalgo, speaking about lessons from Guadalajara, Mexico, noted a number of
elements of “high end BRT,” some of which may be applicable to cities with relatively newer
infrastructure, and/or broader streets. He discussed segregated median busways in the center of the
roadway; stations where passengers feel protected, with pre-payment features and level boarding;
good quality, large buses with multiple wide doors (to reduce boarding and alighting time);
centralized control of bus operations; distinctive image and branding; and Intelligent Transportation
Systems (ITS) to complement traffic engineering.

In New York, a major objective was increasing bus revenue and speeds and, after an in-depth analysis
of bus travel times, NYCDOT focused on decreasing the amount of time buses spent at rest, both
during passengers’ boarding and alighting and at red lights. Off-board payment and transit-priority at
traffic signals have yielded significant savings (20% +) in end-to-end route travel times and reliability
improvements.

In the afternoon, participants identified three topics for the “open session,” which included small
group discussions: BRT on narrow streets; public outreach; and BRT vehicle maintenance and
operations issues. On April 7', participants toured the site of the Select Bus Service (SBS) line in the
Bronx as well as sites for new services on First and Second Avenues in Manhattan.

3.2. Los Angeles: Traffic Operations for Transit/BRT and Implementation

On June 28-29, 2010, close to 35 transportation practitioners attended the second of three workshops,
hosted by the Los Angeles Department of Transportation (LADOT) with support from the Los
Angeles Metropolitan Transportation Authority (Metro). This workshop highlighted the
implementation of BRT services in the Los Angeles region and focused on design, public perceptions,
ridership, branding, traffic engineering, and operations including traffic signal prioritization, fleet
supervision, and system control.

During the first day of the workshop, Rex Gephart, then Director of Regional Transit Planning at the
Los Angeles Metropolitan Transportation Authority (Metro), the transit operator in Los Angeles
County, discussed the planning and implementation of L.A.’s hierarchical bus network. He noted
four major lessons for BRT operators: provide time-competitive door-to-door service (e.g., using bus
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signal priority, less frequent stops, faster boarding and alighting,); operate frequent service (10 minute
or under headways during peak hours); deliver consistent departure intervals and travel times; build a
ubiquitous network that serves the many major activity centers that characterize land use in LA.

Gephart then led a guided tour of the LA Metro Bus Operations Control Center and of different lines
(Metro Rail, the Silver Line, the BRT Line on Wilshire Boulevard, and the Orange Line).

On day two of the workshop, LADOT Senior Transportation Engineer Kang Hu, shared his agency’s
perspective on transit in general and BRT in particular. LADOT is not only responsible for its core
function of traffic signal operations, but also directly provides public transportation services, assists
LA Metro with its bus operations, and has partnered with Metro in the National BRT Demonstration
Program since 1997. LADOT and Metro have been working together to improve bus speed in twenty-
five “Metrorapid Bus (“BRT-Lite”) corridors. LADOT is also responsible for traffic safety, which
became a specific issue in 2005 after the Orange Line was launched and experienced some high-
profile safety problems at several intersections.

LADOT introduced a Transit Priority System (TPS), a centralized signal priority system that was
fully integrated with L.A.’s existing Adaptive Traffic Control Traffic Control System (ATCS). The
Benefits of TPS are significant. Compared to previous services, the Metro Rapid buses have achieved
a 25% reduction in total travel time, and approximately 30% of the total travel time saving is
attributed to TPS. Additionally, the delay to other vehicles caused by TPS is only about one second
per vehicle per cycle, which is hardly noticeable.

The next speaker was Al Martinez, supervising engineer in the operations group of LA Metro. In
2004, Mr. Martinez and his team recognized the need for vehicle information and implemented the
Advance Transportation Management System (ATMS), replacing vehicle information infrastructure
with voice annunciation systems and automatic passenger counting systems, voice radio and data,
switching head signs and installing side signs and developing bigger terminals.

Using the “Open Space” approach, participants selected three topics for the small group peer-to-peer
discussion: standards and guidelines; branding and information; and Transit Priority System (TPS)
benefits and data matrices.

3.3. Cleveland: Building Political, Interagency and Stakeholder Support for BRT;
BRT as a Driver of Economic Development

Held October 14-15, 2010, the Cleveland BRT workshop, the third and final one in the series, brought
together more than 50 participants, including senior transportation officials from 16 cities around the
U.S., along with public transportation planners, traffic engineers and BRT experts from the private
sector, non-governmental organizations and all levels of government. Convened at the headquarters
of the Greater Cleveland Regional Transit Authority (GCRTA), this workshop focused on BRT
project implementation, including strategies for building public and private sector support, attracting
new riders, and using BRT to induce economic revitalization in central cities.

Conference participants learned about best practices in public transport, sustainable development
planning and implementation from panelists hailing from locations as varied as Montgomery County
in Maryland, Cleveland and York (Ontario) and from participants from cities as diverse as Chicago,
Eugene (Oregon) and Phoenix. Attendees also visited the successful Cleveland HealthLine BRT, and
discussed the common challenges facing BRT projects around the country. The combination of
presentations, three moderated panel discussions, peer-to-peer breakout sessions and a site visit
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provided a range of opportunities for conference participants to gather information, ask questions and
network with their counterparts from around the county.

Recurring themes throughout the Summit were the significance of stakeholder outreach,
communications, system branding, and the power of well-designed BRT systems to transform a
central city corridor and bring economic vitality to surrounding communities.

Keynote speaker Enrique Penalosa, former Mayor of Bogota, Colombia and current Board President
of the Institute for Transportation and Development Policy listed the key challenges in winning
support for BRT implementation: overcoming perceptions that buses are an “inferior” form of transit,
through branding and aesthetic upgrades; making the political case that a BRT system is an
infrastructure improvement project; garnering the support of private real estate investors; and
convincing the public that re-allocating space away from cars for BRT use is equitable and
democratic and helps create a sense of place and community.

As part of a panel on the political dimensions of BRT, GCRTA General Manager Joseph Calabrese
pointed out that many citizens, politicians and business people in Cleveland now attribute the rebirth
of the Euclid Corridor to the HealthLine services. Key design features of the system include broader
pedestrian corridors, bicycle lanes, and streetscape treatments at stations and along the corridor, as
well as the integration of public art. All of these features combined have helped to attract new
development and supported commercial activity in the urban core during hard economic times.

Marc Elrich, a Councilmember on the Montgomery County Council in Maryland, represents a
burgeoning suburban county just outside of Washington, DC, and it is this context that helped him
recognize the need to consider a quick-to-launch transportation solution like BRT, rather than a rail
system extension that would take a much longer time and resources. Elrich has gained broad
community support for BRT by highlighting its cost effectiveness and modest cost, and how this
would minimize the need for increasing the tax burden. He also generated buy-in from business
leaders by convincing them that the BRT services would benefit development by improving
accessibility and mobility throughout the county, where increasing congestion is accompanied by
efforts to manage growth. Such support gains significance in times of declining real estate values and
financial constraints.

Janette Sadik-Khan, Commissioner of NYCDOT, joined the discussion and agreed with Calabrese
and Elrich on the power of the cost-savings argument when building support for BRT services and
noted the importance of seamless connectivity to other transportation systems in gaining new transit
riders.

A panel on federal programs featured Matt Welbes, Deputy Administrator at the Federal Transit
Administration, Homer Carlisle, the American Public Transportation Association (APTA)’s Senior
Programs Manager for Planning and Programs, and Linda Bailey, NYCDOT’s Federal Programs
Advisor. Welbes noted that The Cleveland HealthLine is the largest federal investment in BRT so
far, and its success should help build support for projects in other locations. He also pointed out that
in the age of YouTube it is easy to dispel the sense of exoticism that sometimes surrounds the BRT
concept by viewing BRT systems in Cleveland, Eugene or another city on the Internet. Carlisle
enumerated several arguments for Congressional support including the fact that BRT works in cities
of all sizes, and of course the comparatively low costs will appeal to a Congress interested in reducing
government spending.

Following the panel, participants chose among three different breakout discussion sessions:



e Strategies for marketing and outreach
e Planning BRT to improve the over-all transit customer experience, and measuring success

e Political leadership, communications and public involvement strategies

Each group featured several peer facilitators who served as resources and guides throughout these
thought-provoking, productive conversations.

On the second day, GCRTA’s Deputy Project Manager of Engineering and Project Management,
Michael Schipper, spoke about how the HealthLine was planned and developed, and noted its
technical features in detail. He reiterated a key point that Joe Calabrese made the day before: the
system represented much more than a bus line; it was an urban core infrastructure investment that
supports Cleveland’s economic development.

The subsequent panel brought in the voices of the commercial and business interests on the corridor
and the perspective of “anchor” institutions. During a moderated discussion and question and answer
session, the panelists discussed BRT as a tool for economic development in struggling urban
corridors and the role of partnerships in getting the new system planned, funded and implemented, as
part of a larger city infrastructure rehabilitation plan. Panelists included: Debbie Berry, Vice
President of Planning and Real Estate Development, University Circle Incorporated; Thomas
Einhouse, Vice President, Playhouse Square Real Estate Services; Joe Marinucci, President and CEQ,
Downtown Cleveland Alliance; and Jeff Pesler, Assistant Director, MidTown Cleveland Inc.

The event concluded with a visit to the Euclid Corridor on a HealthLine vehicle, with stops at the
various commercial and institutional hubs introduced during the morning panel such as the Cleveland
Clinic and University Hospital. The HealthLine route runs 6.8 miles of Euclid Avenue from
Downtown to East Cleveland, connecting the city’s cultural and educational institutions, medical, and
business centers and mom-and-pop shops located along its 58 stops.

CHAPTER 4: CONCLUSIONS

The series of workshops explored the unique challenges of implementing Bus Rapid Transit in the
dense, highly congested and physically constrained environments found in most large central cities in
the U.S. Presentations, discussions (and tours) demonstrated that BRT systems can provide
substantial transportation and development benefits but that there are still many challenges and
impediments to implementing them in central cities.

The following synthesis includes challenges and recommendations for addressing them:

e General public, political and media skepticism about anything to do with the bus mode, and the
lack of natural supporting lobbies akin to rail car manufacturers, engineering consultants and rail
fans;

o Recommendations:

= Use an aggressive communications program to demonstrate the benefits of BRT such
as its affordable cost effectiveness at addressing a broad range of mobility and economic
development objectives,

= Treat BRT as a distinct rapid transit system, not just another bus route and market it
accordingly by demonstrating aesthetic improvements to stations and that the buses can
also look great and offer a comfortable riding experience. Make sure all its elements are
branded as such, not just for “advertising value” but to inform new riders of BRT’s
unique features;



=  Plan and build a network that connects disparate major generators of travel and
activity centers together and is deemed attractive because it provides competitive door-
to-door travel times (e.g., using dedicated lanes, bus signal priority, less frequent stops,
faster boarding and alighting), operates frequent service (e.g., 10-12 minute or under
headways at all times), delivers consistent departure intervals and travel times,

= Educate the real estate sector and other investors about the potential of BRT services
and stations to provide focal points for sustainable urban development, with higher rent
and sales values than elsewhere in the urban centers. Use pedestrian and streetscape
improvements along with BRT development to reinforce the message that BRT is about
infrastructure improvements.

Lack of understanding on the part of elected officials, the general public, the private sector and
even transport professionals as to what BRT actually is (not “just another local bus route” or even
express bus route), what it can do, and the planning and development process and system
elements that are critical to BRT’s success;

o Recommendations:

»  Begin an aggressive, on-going communications program early in the planning
process to educate public officials, other stakeholders and the media about the key
features and benefits of BRT system; continue it throughout the planning and
implementation process

= [mplement an on-going consultation process with all stakeholders in the public sector
(e.g., police), the private sector (e.g., merchants, real estate interests) and the general
public as part of planning and implementation to address concerns as early as possible

»  Explain and/or document the benefits of BRT to particular sectors of society and
various and different stakeholders, ranging from the surrounding communities,
educational institutions, commerce and industry, the real estate sector, and others.

Physically constrained rights-of-way and operational constraints posed by the significant general
traffic and pedestrian volumes found in the cores of the largest U.S. cities;

o Recommendations:

»  Make sure that everyone understands that dedicating scarce street space to transit is
democratic, i.e., public transport users have a right to expect that available space is
allocated based on people, not vehicles, moved — when operationally feasible

»  Use a variety of transit operations (e.g., fewer stops, improved dispatching and
scheduling with ITS, off-board fare collection) and traffic engineering strategies (e.g.,
“virtual” bus lanes, various types of signal priority, turn prohibitions) to increase transit
revenue speeds even in the absence of sufficient road space to allocate to transit

= Focus on improving bus service more broadly, adopting some but not necessarily all
BRT features in many high-volume corridors such as London (“Quality Bus” corridors),
LA (MetroRapid Bus) and NYC (Limited Stop Routes) have done

Competing priorities for scarce municipal transportation resources

o Recommendations:



= Treat the BRT project as an overall urban infrastructure upgrade that can then
enhance the viability of the city (exemplified by Cleveland) and generate net income and
economic activity for the city

»  Gain the support of a broad range of constituents, starting by identifying key parties
that will act as champions and “anchor” the initiative during budget debates

Participants in the workshops also learned about and discussed the difficulties of “getting it right the
first time.” These difficulties included a hostile media, politically-motivated implementation time
constraints, unexpected costs and construction issues and poor execution of well-thought-out plans.
Luckily, for almost all case studies presented and discussed, local, regional and state officials were
able to overcome initial, short-term issues (e.g., public understanding of the honor off-board fare
collection system in NYC, intersection traffic operations and safety issues in LA) and move to
generally recognized success.

The workshop venues, the presentations and the discussions provided excellent examples of how
these challenges could be overcome and how BRT systems generating significant benefits could be
planned, designed and successfully implemented.

Lessons Learned from successful central city BRT applications include:

e Because in most cases the main challenges to implementing BRT are political, it is important to
gain the support from a strong, motivated and knowledgeable champion(s), in most cases a
politician like a mayor or city council chair (e.g., LA, New York, London); in some cases, senior
officials like transit agency heads (e.g., Cleveland, New York, Boston), city DOT commissioners
(e.g., LA, New York) and/or state DOT secretaries (Boston, Guadalajara);

o Institute an aggressive, comprehensive public involvement and communications program,
including a strong branding element (e.g., LA, New York, Toronto-York)

e BRT project planning and development as a truly cooperative effort of the respective (often
regional) transit agency and city DOT (e.g., New York, LA); reflecting that cooperation, a
planning and project development process carried out by a “seamless” team of city DOT and
transit agency personnel, where professionals from each respective agency have an appreciation
for the issues and concerns of the other and together provide a holistic array of skills and
experience;

e Two-way communications should be a key part of every BRT planning, design and
implementation effort. Outreach programs directed to politicians, the private sector and the
general public can be critical to getting the first BRT line funded, built and brought into
operation. Making sure everyone (general public, business community, politicians) understands
what BRT can be (high performance, high quality rapid transit) and what it isn’t (just another bus
route) is important in gaining political support. At the same time, the varied interests and
concerns of all stakeholders must be addressed in some way in detail during planning and design
if a project is to move forward.

e Successful communications efforts utilize a variety of techniques, including focus groups and
workshops, public meetings, surveys and various media. LA and New York both illustrate that
nothing breeds success like success. The well-publicized successes of the LACMTA/LADOT’s
MetroRapid Bus lines on Wilshire and Whittier Boulevards and the NYCT/NYCDOT Fordham
Road Select Bus Route created momentum and support for subsequent funding and development
of, respectively, LA’s 27 corridor MetroRapid Bus system and Orange BRT Line, and New
York’s new (10/10/10) 1* and 2™ Ave BRT line and funding for Nostrand Avenue in Brooklyn.
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e Early involvement of the business community, both to avoid conflicts over station locations,
parking and right of way issues and to prepare the way for economic development, which requires
a comprehensive public/private approach (Cleveland, Montgomery County in MD, Boston);

e  When properly done, BRT can both provide much higher quality and performance in public
transport for existing transit riders and attract new trips to transit, even in highly transit dependent
communities like the Bronx and Manhattan in New York and Cleveland’s Euclid Corridor;

e BRT can demonstrate improvements in three important public transport performance
benchmarks: capacity, travel time, and comfort. While even long bi-articulated buses have a
lower per unit-capacity than subway trains, they run more frequently to carry the same number of
people (especially at peak hours), thus reducing onerous waiting and transfer times. Travel time
metrics should consider the passenger experience — by spacing stations closer together and
minimizing the time to transfer between services, the origin-to-destination time spent by riders
can be improved. Off-board fare collection, precision docking to guide wheels for no-gap, level
boarding, use of multiple doors, all reduce passenger boarding and alighting times and thus
overall travel times. BRT can also create a comfortable environment for its passengers and that is
important to its success; users enjoy natural light, views of the cityscape, and do not need to take
stairs or escalators to access and egress stations.

In addition, a number of other features contribute to enhance the passenger experience. As
illustrated by the Cleveland HealthLine, touch-screen kiosks, real time information displays,
emergency call boxes and security cameras at stations, improved design elements at stations
including seating and architecturally pleasing arches and glass partitions to weather proof each
facility, all contribute to the comfort of passengers.

e Other metrics to consider are connectivity, funding possibilities, costs (capital and operating) and
economic development potential. When comparing costs of running BRT services, it is important
to note that shorter travel times means higher driver productivity, yielding increased service
frequency with the same number of vehicles, drivers and mechanics, and thus savings on
operating and maintenance costs.

e A BRT system package that uses creative physical and service design, ITS applications, traffic
engineering/management to deal with the physical and operational constraints so prevalent in
central city environments (e.g., LA, New York); and

e Attention to detail and quality in all system elements (e.g., Cleveland, LA), including station
architecture and art and BRT vehicle liveries and interiors. BRT stations can serve as focal points
for the revitalization of central city communities as well as for new, more sustainable suburban
development especially when combined with other public investments and policies (e.g.,
sidewalk, bikeway, streetscape and landscape improvements, zoning incentives, tax abatements);

4.1. RECOMMENDATIONS

The results of the “Peer-to-Peer Information Exchange on BRT and Bus Priority Best Practices”
program make clear that better public transportation in general and BRT in particular can be cost-
effective, useful tools for improving transportation and the environment and restoring the livability of
America’s large cities. The reasons are numerous and cited extensively in the literature, but the
benefits of BRT that were highlighted during the workshops from the perspective of central cities are:
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e In highly constrained, congested and transit dependent places like the urban cores of New
York, Boston, Cleveland and Los Angeles, BRT has succeeded in increasing total transit. It
has done so by providing the improved mobility for entirely new trips to be made and
diverting significant numbers of existing trips from cars and taxi’s:

o In LA, 18% of the full-featured BRT Orange Line ridership came out of cars, while fully
33% of its users had cars available for their trips but chose to use transit. The percentage
of riders using LACMTA’s 27-corridor MetroRapid Bus “BRT Lite” system that are
new transit riders ranges from about 4% to as high as 16%, all in highly transit dependent
urban core corridors. These improvements are due, in part, to an average 23% increase in
the speeds of buses.

o In New York’s physically constrained and congested Fordham Road Select Bus BRT
Corridor, revenue bus speeds increased by over 20%, while more than 10% of riders on
the Select Bus service in that highly transit dependent corridor were new transit users!

o In Cleveland, ridership on the HealthLine is about 30% new transit trips. In Boston, new
to transit Silver Line Phase I ridership about two years after opening was over 30%.
Interestingly, over 30% of Silver Line Phase I riders previously used parallel MBTA
subway lines!)

e Transit ridership gains translate to fewer vehicles on the road with commensurate decreases
in congestion, noise and emissions and increased city life. Besides increasing transit’s
competitive attractiveness, transit revenue speed increases also translate to lower bus
operating costs and emissions;

e In Boston and Cleveland, one of the objectives of BRT was the revitalization of inner-city
neighborhoods. Success can be measured in the $750 million+ (Boston) and $4 billion+ of
development that would probably not have otherwise occurred in the sustainable urban core
locations of, respectively, the Silver and HealthLine corridors. This development translates
to more mobility with fewer cars today and in the future, and healthier central cities - the
financial, government, cultural, entertainment and educational capitals of our country.

One of the surprises of the program was the thirst for public transport knowledge sharing, information
exchange and networking on the part of transportation officials in large central cities. Historically,
city transportation officials have been focused on road, street and parking planning, implementation,
operations and restoration. Interests outside of physical issues were limited to traffic engineering for
vehicles and safety. Even though the roadways and streets under their purview are the “running ways”
for the respective bus system and thus critical to its success, transit was seen as someone else’s
problem. Most city DOTs were, and are, very supportive of transit improvement initiatives
undertaken by regional transit agencies; however, it is unusual for city DOTs to drive transit
innovation themselves other than in the cases where there is a city-owned and -operated transit
system.

This has changed in recent years, as city DOTs in places as diverse as New York, LA, Washington
and Baltimore are initiating new, exciting transit programs, most often with their transit agency
partners but sometimes even independently. More and more regional transit networks are being
reorganized along functional lines, with local neighborhood and major activity center bus and rail
circulators complementing the regional network of trunk bus (e.g., BRT) and rail lines serving longer,
cross-jurisdiction trips. Ownership of the former is often assigned to individual municipalities, while
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regional transit agencies coordinate all transit services, fares and major investment
planning/development activities and directly implement and operate services of regional significance.

One issue that was raised during the peer-to-peer sessions is that there is no comprehensive national
database exclusively for BRT, despite the fact that the FTA requires reporting for a National Transit
Database. Reporting on the supply, demand and performance of BRT services is included with data
for bus systems as a whole. Therefore, the FTA staff managing the National Transit Database is
considering how to work with grantees to collect data specifically on BRT, to permit benchmarking
for new BRT projects and increase awareness of what BRT can and cannot do.

The open discussions that were part of every workshop emphasized this emerging trend and
illustrated the emergence of a new city DOT transit constituency. It is clear that new transit capacity-
building programs aimed at DOT policy leadership and the traditional highway and traffic senior
management and engineers who make up the bulk of city DOT professionals would be very well
received indeed.

Accordingly, building on the success of the “Peer to Peer Information Exchange Program on BRT
and Bus Priority” coordinated by the Rudin Center, the FTA might consider supporting a program for
a more comprehensive capacity building agenda specifically addressing the needs of a central city
DOT constituency but others in the transit community as well. Such an endeavor should be
coordinated by an independent organization with strong capacity building credentials, in cooperation
with the National Association of City Transportation Officials (NACTO) to ensure the best results.

Subjects to be covered by one or more series of mid-to-long-term programs might include but need
not be limited to:

o Key considerations in transit planning, operations and management, with an emphasis on
hierarchical transit systems, including BRT

e BRT and transit system integration
o Context-sensitive road, street and sidewalk design to facilitate transit

e Traffic engineering and operations to provide public transport priority and improve its
quality of service and safety

e Transit-oriented site planning in central cities

e Central city access and parking management to improve transit performance and reduce
auto use

e Communications, public participation in BRT and transit planning and design and
marketing, including branding

The intent of such initiative is not to replicate what others have done or are doing with regard to
transit capacity building, but to focus on the central city constituency (transportation, development
planning officials). This group is so important to transit’s future success but has not been specifically
targeted before. Moreover, the intention is not to offer general “basic training,” but to emphasize
those factors important to the success of full-featured BRT and other higher-order bus-based transit
systems.
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Activities, leveraging those undertaken by broader-purpose institutions like the National Transit
Institute, the National BRT Institute and the Eno Foundation, would include workshops and seminars,
study tours and peer-to-peer exchanges. The difference from other programs would be that everything
would be specifically targeted to a central city audience largely made up of mid- and high-level
policy, managerial and technical people who traditionally have been without the strong technical
transit and BRT skills needed to move that important sector forward.
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APPENDICES

APPENDIX A: NEW YORK WORKSHOP SUMMARY

New York Bus Rapid Transit Summit:
Integrating BRT into Constrained Central City Environments

Sponsored by the Federal Transit Administration, USDOT
Presented by

The National Association of City Transportation Officials (NACTO) and
The NYU Rudin Center for Transportation Policy and Management
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IV.  “Open Space” Conversation

I. INTRODUCTION

On April 6", 2010, approximately 36 representatives from the National Association of City
Transportation Officials (NACTO) attended the first of the three workshops on Bus Rapid Transit
(BRT) and Bus Priority Best Practices. With support from the Federal Transit Administration (FTA),
the workshop was organized by the NYU Wagner Rudin Center for Transportation Policy and
Management in collaboration with NACTO. Convened at the Kimmel Center of New York
University in New York City, this workshop was planned to discuss topics focusing on the design and
implementation of different running way configurations in large, dense, and congested areas. The
workshop was structured to allow additional discussions of issues such as utility conflicts, integration
with other modes (i.e., bicycles and pedestrians), accommodation of vehicular conflicts, construction
techniques, and others. The participants had the opportunity to hear from leaders in the field, learn
from a series of elucidating case studies, and share strategies and best practices.

The Commissioner of the New York City Department of Transportation (NYCDOT), Janette Sadik-
Khan, delivered the keynote address, providing a brief overview of NYCDOT’s BRT initiatives. Sam
Zimmerman, a noted expert consultant to the World Bank and AECOM, talked about the importance
of considering contextual elements during BRT design and implementation and helped set the tone
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for the day’s discussion. In addition, the workshop featured dialogue around four case study
presentations. In the afternoon, Allen Zerkin, Adjunct Associate Professor of Public Administration at
the NYU Robert F. Wagner Graduate School of Public Service, a designer and facilitator of the
workshop, led the conversation to determine topics that participants wanted to discuss in small
groups. Those discussions and subsequent reporting by each group to the entire group culminated the
day’s workshop. Throughout the event, attendees discussed the advantages of BRT, its challenges,
and the importance of understanding context when formulating plans. On April 7", participants were
invited to tour the sites of several BRT initiatives in New York City. The following pages provide a
detailed summary of the event’s presentations and discussions.

II. KEYNOTE ADDRESS

BRT in New York City

The New York City Department of Transportation Commissioner, Janette Sadik-Khan, linked BRT to
the agency’s goal of improving the country’s largest — and slowest - bus system. NYCDOT has
formed a partnership with the Metropolitan Transportation Authority (MTA), to advance BRT in New
York City.

The Rudin Center Team identifies such partnerships and inter-agency collaboration as a
significant element to consider when promoting BRT projects.

Sadik-Khan mentioned that NYCDOT views the city’s streets as the tracks for the bus system. While
the agency does not run the busses (MTA’s NYCTransit does), it can reconfigure streets to increase
the speed, efficiency, and ridership of the bus network. Technology and design are important
elements of creating a fully integrated, rapid and reliable system.

The NYCDOT’s approach to BRT thus far is called Select Bus Service (SBS), and the agency has
been working with MTA’s New York City Transit (NYCT) to implement it. SBS is not “true” BRT,
as it does not have its own right of way, but it is proving to be a significant way to improve bus
service. The BX12 SBS route on Fordham Road in the Bronx is the NYCDOT’s and NYCT’s first
major foray into SBS implementation.

The key elements of the SBS service include: off-board fare collection, transit signal priority, and
distinctive branding. Off-board fare collection was not easy to implement, but it is yielding 30% time
savings, without being a drain on revenues. Key to implementation of a proof-of-payment fare
collection system is the philosophy of respecting customers and assuming that in most cases people
are honest and will pay to use the system. Transit signal priority has also been found to be critical in
boosting bus speeds and efficiency. As a result of these efforts, ridership in this corridor has increased
by 30%, travel time has decreased by 24%, and rider satisfaction is at an unprecedented 98%.

Reducing the rest time of buses during operation is an immediate way to increase bus speed,
regardless of the bus lane configuration.

Building from this success, the NYCDOT the Commissioner announced NYCDOT’s plans for a fully
dedicated bus lane on 34™ Street. Moreover, as well as introducing SBS service on the critically
overcrowded 1% and 2™ Avenues corridor in Manhattan in the fall of 2010. The agency is effectively
adding 16 miles of dedicated bus programming in the corridor, currently the M15 bus route. This
service features three-door articulated buses running on an interior bus lane so that the vehicles do not
get trapped behind parked cars. The DOT plans to install bus bulbs by 2011.
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One strategy worth considering when developing BRT programs in dense urban areas is to
start with a handful of service lines that can showcase the benefits of BRT. Once the benefits
are demonstrated it is easier to gain support for extending BRT services to other areas.

Commissioner Sadik-Khan concluded her address by emphasizing three aspects of SBS services.
First, she pointed out that the provision of SBS is part of balancing the needs of different street users,
characterizing the NYCDOTs initiative as a “3™ mobility network” to provide safe and sustainable
transportation options in New York. Based on best practices from the European experience, the DOT
is developing better ways to deal simultaneously with various issues, including parking, protected
bike lanes, pedestrian safety and public transit. Second, she stressed that low-cost changes that can be
implemented quickly are a vital way to enhance mobility, as people are tired of waiting years and
decades to see improvements. Lastly, the Commissioner emphasized the importance of an
institutional framework, such as Mayor Bloomberg’s PlaNYC, that enables agencies to act
innovatively to make progress on important goals. The Sustainable Streets 2009 plan, emphasizing
the safety and mobility of NYC’s streets, is NYCDOT’s blueprint for moving forward.

III. INTRODUCTION TO CASE STUDIES: KEY ELEMENTS OF BRT SERVICES

Before the case study presentations, Sam Zimmerman, a well-known transit systems expert and a
consultant to the World Bank, provided a broad overview of Bus Rapid Transit. Mr. Zimmerman
defined BRT as a permanently integrated and high performance system with a quality image and a
strong brand identity. He emphasized that “flexibility” is a key attribute of BRT; that is, its service
can range from a “lite” system (a minimal and low-cost approach like New York City’s BX12 SBS)
to a system with the highest capacity and performance, such as TransMilenio in Bogota, Colombia,
which can move 45,000 passengers per hour, with an average commercial speed of 30 mph - probably
better performance than 90% of metro systems in the world.

Different combinations of BRT system elements (e.g., vehicle types, running way
configuration, station and terminal design, technology adoption, and service plan, etc.) can
offer flexibility to develop a package that best fits the specific site.

Though flexible, the BRT concept has some essential attributes. First, BRT needs to be a fully
integrated and branded system. The vehicles need to complement the stations, which in turn
complement the service. A BRT system should be context-sensitive — adapted to the physical and
operating environment where a BRT system is developed and integrated with the rest of the transit
system, such as rail/metro service, and/or other bus services. Through this attention to context, BRT
provides a better overall service than the sum of its parts.

To illustrate different ways of approaching BRT, Mr. Zimmerman contrasted New York City and
Seoul, South Korea. The elements of public transportation in New York City are the following:

e Local buses: This basic bus service covers all the major arterials in the region. This service
stops almost every other block (about every 667 feet or 200 meters) and forms the
“workhorse” of the system. Local buses often function as feeders to other services (such as
the subway) and, depending on routes, operate 24 hours per day. This is a flexible system
with different types of buses and simple stops.

e Select Bus Service: BRT-Lite (as described above).
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e Subway: It is the backbone of transportation in New York City. The subway serves high
volume turnover markets at a high level of performance. It also facilitates and supports
transit-oriented development. The service runs 24 hours per day at a high frequency, with
stations every 1 to 2 kilometers. It features high capacity vehicles, unique branding and
identification, off-board fare collection, good passenger data collection, and serves medium
to long distance trips (e.g., to work and for other purposes).

e Commuter bus: It is a premium, long-trip, and peak hour service from low density residential
areas to major CBDs. This service provides comfortable seating, minimal stops, high speed,
and high-end service. Costs are higher than from the above services.

e Commuter rail: It includes Metro North, the Long Island Rail Road (LIRR), New Jersey
Transit (NJT) and the Port Authority Trans Hudson (PATH) rail services, all of which
connect New York City with suburban counties in New York, New Jersey, and Connecticut.

e Ferries, including free services between Staten Island and Manhattan.

Seoul, by contrast, completely reoriented its bus system, resulting in increased ridership, improved
performance, increased service, and lower government subsidies. The city created an integrated
hierarchy of BRT service, comprising blue trunk lines (regional service from suburbs to CBDs), green
feeder lines (to trunk lines and subways), yellow circular lines (for intra-downtown service), and red
express lines (for long distance connections from satellite cities and inner areas).

Zimmerman concluded that in terms of what it feels like true BRT has attributes closer to light rail
or, in some cases a metro, than typical bus service. This true BRT service includes running way
dedication, off-board fare collection, and station design, and becomes a marketable enterprise. He
continued that reviewing relevant cases would demonstrate that:

BRT should be branded as a rapid transit service, not a bus service.

A. Case Study 1: Guadalajara’s Macrobus System and other BRT cases in Latin American
Presented by Dr. Dario Hidalgo, WRI Center for Sustainable Transport, EMBARQ

BRT Components

Dr. Hidalgo identified four key elements of sustainable urban transportation: (1) pedestrian and
bicycle infrastructure, (2) public transit, (3) transit-oriented development, and (4) disincentives to car
use. Sustainable transportation is necessary for long term livability. In this sense, BRT can be an
integral component of sustainable transportation, not just a way of improving buses’ speed or
passenger movement.

Building on Mr. Zimmerman’s definition of true BRT, he added that a BRT system needs to be high-
quality public transportation service, oriented to the user, and offering fast, comfortable and low cost
urban mobility options.

The following are the key supply side components that “high-end BRT” should have.
e Segregated median busways in the center of the roadway (rather than on the curb side), which
makes a huge difference in speed and reliability.
e Stations where passengers feel protected, with pre-payment features and level-boarding (no
step up to board the bus)
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e High quality, large buses with multiple wide doors (to reduce boarding and alighting time).
Preferably, the buses should feature hybrid fueling or low emissions.

e Centralized control of bus operations to ensure efficient and reliable movement. In Bogota,
there is a very good service, but no central control of the operations. This results in too many
buses, with consequences in terms of pollution and congestion.

e Distinctive image and branding

o Intelligent Transportation System (ITS) to complement traffic engineering, for optimum route
operations.

Additionally, there need to be appropriate measurement mechanisms to evaluate the performance of
the BRT service. Factors that need to be evaluated include:

e User acceptance (quality of service): Perception of the system is critical and is improved
through better service. User acceptance is the most significant factor and is actually more
important than travel times to maintain and attract riders.

o Travel time: This indicator should measure the timing of the whole passenger experience
(i.e., access time to stations and waiting time), not just the speed of the bus.

o Reliability: Reliability is improved by minimizing variance in service intervals and speeds.
Low rates of breakdowns and other disruptions are also important.

o Comfort: This is measured through acceptable occupancy levels on buses and platforms,
seamless integration (connectivity) with other transportation modes, and improvement in the
perception of security and safety.

e Cost: The goal should be to maximize cost effectiveness (i.e., relatively low capital and
operational costs).

o Externalities: It is important to measure the impact of the BRT service in reducing pollution,
congestion, and traffic accidents.

Lessons from BRT Implementation in Latin America
There are about 68 BRT systems throughout the world, not all of which are full BRT. There are 11 in
the United States and Canada, 15 in Latin America, 20 in Europe, 2 in Africa, 16 in Asia, and 4 in
Australia/New Zealand. Dr. Hidalgo provided a brief overview of a dozen BRT systems in Latin
America that consist of different combinations of BRT system components. He noted that BRT in
Latin America has been:
well embraced because of its low costs and quick implementation timeframe. The ease of
implementation has a significant political benefit, as it is easy for mayors to see the fruits of
their labor during their own terms.

Some of the notable examples are summarized below.

Curitiba, Brazil

Curitiba is a BRT pioneer, the first to implement full BRT
and the city was the first to develop BRT services 30 years
ago, although the term BRT did not come into use until 20
years ago. Curitiba’s RIT (Rede Integrada de Transporte)
service includes 72 kilometers of dedicated median
busways, stations with level boarding, and coordination
with land development policy.

Curitiba has been successful at implementing
appropriate land use around the nodes of the bus RIT, Curitiba, Brazil
system, thus providing evidence that, contrary to
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the idea that rail is needed for Transit Oriented Development (TOD), buses can also provide
incentives for land use development, when appropriate policies are in place.

Quito, Ecuador and Bogota, Colombia
Both of these cities have dedicated bus lane systems. These transitways are only for buses, and
remove cars from the streets, rather than people or other bus services.

Implementing full BRT systems requires appropriate political support and consultative
processes.

After implementation, businesses have been shown to thrive, and it has been generally accepted that
these policies are the right thing to do.

Quito’s Metrobus service has 37 km of median busways, 440,000 passengers per day, with initial
service in 1995.

TransMilenio in Bogota has 84 km of median busways and
carries 1.6 million passengers daily, with initial service in 2000.
TransMilenio has expressway BRT lanes, and whereas cars
move 5 MPH, the buses move 30 MPH, thus increasing and
enhancing overall mobility.

Mexico City, Mexico

Metrobus in Mexico City runs on 30 km of median busways,
carrying 450,000 passengers per day. The original corridor
opened in 2005; the system has now grown to three routes.
Mexico City’s BRT has been implemented quickly, especially in
comparison to its Metro system. The Metro is also undergoing
expansion, but at a slow pace and with much greater cost.

Pereira, Colombia

This is an example of BRT implementation in a setting with very

narrow streets in the downtown city. To deal with this challenge, J

the downtown routes are one-way, with public space — ;

improvements, including to sidewalks. Because of the space

constraints, the city has chosen to remove cars on these streets. TransMilenio, Bogota

This system runs over 27 km, has 155,000 riders per day, and

began operations in 2006.
Cities across the United States with very narrow streets may take into account this
experience, and consider closing streets to cars, at least for corridors leading to the CBD.

Santiago, Chile
This system was implemented with the goal of reducing bus congestion and crowding through

consolidation. It features 19km of busways and 63 km of road improvements. The system did not

start well, but is getting better with these improvements that started in 2007. Santiago’s system is the

only fully integrated bus/train system identified; this hybrid service carries 5 million users per day.
The integration of BRT and other mass transit services (e.g., light rail, subways) is a key
element in improving passenger’s mobility and accessibility.

Guadalajara, Jalisco, Mexico

The main case study presented by Dr. Hidalgo is the BRT system (Macrobus) developed in
Guadalajara, Jalisco, Mexico. This city of 4.3 million implemented high-end BRT even though it
already had an LRT system, which they could have extended. However, a cost analysis found that the
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construction cost of BRT is only one-tenth of LRT — a far
more cost effective investment — besides being quicker to
implement. Alternatives analysis and study were
completed in two months (this expediency may not be
possible in the U.S. because of different and more complex
processes).

System Features

The Macrobus system features 10 miles of service, 27
stations, 41 articulated buses, 100 feeder buses, and full
integration with other services. The key elements of the
system are:

e Segregation. The system features a separated lane,
not just a painted lane. This is needed in an
environment where it is difficult to enforce traffic
laws.

e Take out left turns. Since the buses operate in the
medians, allowing car to make left turns would
have negative congestion and safety effects. This
decision ensures speed and reliability.

o Roadway geometry changes: wide lanes, use of
technology.

) - - -

Guadalaj ara’s Macrobus system geomet-ry & station

Results

The operation of Macrobus began on March 10, 2009. The system carries 127,000 passengers per
day, which corresponds to 5,000 passengers per hour per direction. The average speed is 12.2 mph. In
terms of efficiency, it achieves 10 boardings per bus kilometer per day, which is, according to Dr.
Hidalgo, a very high level of productivity.

The service also has clear branding to distinguish BRT from other transit services and allows for
transfers to other modes, such as rail. The cost of the new system was relatively low, at $1.7 million
per mile, and $0.5 per mile in equipment. The fare charged is $0.38, with surcharges for integration
with feeder buses for less than 10 cents, and transfers to LRT for less than 20 cents.

Success Factors
Overall, Dr. Hidalgo considers the operation of Macrobus successful. There are several critical factors
that support this system, including:
e Efficient integration with LRT and feeder services
e High quality stations: wide, allowing for internal circulation, and illuminated.
e Passing lanes at every station: a key feature to accommodate future demand and capacity,
which would be difficult to add later.
e Good quality pavement and protection devices in bus lanes to reduce future maintenance
efforts.
Advanced emission control and ultra low sulfur diesel technology
Wide zebra crossings at intersections
Good passenger information systems
Flexible payment systems (coins and fare cards)
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Performance Analysis

In terms of its performance, the BRT service has high user approval (90%) and satisfaction rate (7.8
out of 10 point scale). Travel times have also been reduced, as the system features five minute
headways and 20.8 km/hr speeds.

The prepayment system features smart cards as well as coin payments. Therefore, “one-trip users” do
not need to be re-directed to buy tickets, as in NYC, which enhances convenience. In terms of
comfort, the service has well-ventilated stations to deal with heat; however, the buses are not air-
conditioned. Costs have been very low and affordable. Externalities have not been measured, but
evidence exists of lower emissions, fewer crashes, and additional TOD development spurred by BRT.
The system has also been adept at making needed changes, such as installing high quality shelters for
bus stop waiting areas.

Key Questions about Implementation of a BRT System

For a successful implementation and identification of a context-sensitive BRT system, Dr. Hidalgo
posed four key questions for assessing the system moving forward, based on the Macrobus
experience:

Is BRT the best technological option for transit improvement in the selected corridor?

To answer this question, he provided a cost-benefit analysis of different transit system construction
with an assumption of a transit system carrying 5,000 passengers/hour/direction (or 100,000
passengers/day) on a 16 km route. And the analysis compared the benefits and costs of five scenarios.
As shown in the figure below, BRT is the most cost efficient mode, followed by a more traditional
busway, then LRT, then metro rail. A model that calculates the present value of costs and
externalities, estimates a positive value of $56 million for BRT, a negative value of $866 million for
LRT, and a negative value of $1.4 billion for a metro.

16 Km, 5K pax/hour/direction, 100K pax/day,
Average Trip Distance 8 Km, Value of Time USD 0.7/hour
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Graph A.1: Cost-benefit analysis of alternative transit systems’ construction

A counter-argument contends that LRT or a metro has more opportunities for TOD than BRT.
However, TOD has not been developed for existing LRT in Guadalajara. Dr. Hidalgo argued that
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TOD can be developed with BRT just as for rail, as long as the appropriate policies are in
1
place.

Is it appropriate to start operations without all the components in place?

Dr. Hidalgo argued that even with incomplete BRT components at the beginning, BRT can make
positive impacts on most users. Indeed, Macrobus began operating without all the system components
in place, including some stations, and the fare collection system. While there was a political necessity
for the early operation (i.e., upcoming elections), the system was successful. BRT in Guadalajara has
been improved incrementally.

Are trunk-feeder operations better than an open system?

In terms of operations, there was a debate between a feeder-trunk versus an open system. The open
system entails many different routes coming together, which reduces overall traffic, but is difficult to
control. On the other hand, in a feeder-trunk system, a very good control of the truck section is
possible, while a high proportion of the trips require at least one transfer between feeder lines and the
trunk line. Currently, Macrobus is a feeder-trunk system, which in the future will be transformed to a
hybrid model (a mix of a feeder-trunk and open system).

How much is the reserved capacity?

An important factor to consider is reserved capacity. For the Metrobus project, reserved capacity was
calculated with some variation of the standard formula.
= 3600[sec/hour]

CafPax/hour] = ZX:' *
ps] Tsb[sec/bus] #(1— Dir, )+ To[sec/bus ]

* CpfPax/bus |

Cafpax/hour] dci?gft(i:ci)tg in a given section, passengers per hour per
Nsp Number of stoping bays

Tsb[sec/bus] Loading/undloading time.

To [sec/bus] Interval between two succesive buses

(1-Dir,) Percent of the buses that stop at the stoping bay
Cp[pax/bus] Bus load

X, Accepted saturation level

Assuming that for peak stations with two stop bays and the opportunity for buses to queue at the
station and 150 passengers per bus, the capacity of the system is 28,000 passengers per hour per
direction. This figure represents a higher capacity than most rail lines in New York City. A caution,
however, is that this calculation may assume over-loading the buses. However, if the assumption is
reduced to 110 passengers, the result is 20,000 passengers per hour per direction, which is still very
high. Some studies purport to show that only 10,000 capacity is possible on BRT, but Dr. Hidalgo
said that it is possible to do much more than such figure.

Conclusion

BRT in Guadalajara has been a successful project, with rapid implementation, relatively low cost,
high quality, good performance, and high user acceptance. It features median busways with good

! For a discussion of BRT anchored Transit Oriented Development, review an article by Simon McDonald, the New York Transportation
Journal (Winter 2009 issue).
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pavement, strong segregation, wide and well-ventilated stations, passing lanes, and good operational
planning. The system also has an extraordinary reserved capacity.

There are some improvements that are still needed, especially the implementation of a performance
monitoring system to enhance reliability and comfort. Overall, BRT is a great oppor