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Executive Summary

Overview

In January 2011, the Heinz SysteRreject Team undertook a research project on behalf of the

Port Authority of Allegheny County (PAAC) examining issues surrounding the potential

i mpl ementation of a Bus Rapid Transit (BRT) S
OaklandUptown-Downtown transit corridor. ThEederal TransiAdministration (FTA)defines

BRT a san énhanced bus system that operates on bus lanes or other transitways in order to

combine the flexibility of buses with the efficiency of rail. By doing so, BRT operates at faster

speeds, provides graa service reliability and increased customer conveni@nce.

BRT systems increase ridership and usability by offering amenities usually associated with light
rail service. Exact details of different BRystems vary widely, but most implementations include
many common elements such as limited stops, upgraded stations, and, in some cases dedicated
lanes to increase the speed and efficiency of service to create this association.

The Pittsburgh region andARC were actually early adopters of at least one efdbncepts
associated with BRT the idea of running buses on a dedicated roadwayEakte West, and

South Busways dedicated lane bus services featuring limitegstnd a closed access roadivay
serve as early examples of how buses could be used as a cost effective alternative to light rail
systems.

While the busways serve the region well, PAAC identified the developmenistfe®t BRT in up

to eight corridors as a priority in iB007Transit Development Plan. Among the corridors

identified for possible implementation of an-sineet BRT is the OaklarAdptownDowntown
corridor, which runs through the cityds hill

PAACO6s Chief Executive Offi cer |lowwthteGentdforand, i
Economic Development at Carnegie Mellon University's Heinz College. It is in this capacity that
Bland, and by extension PAAC approached Heinz College with a project for the Master of Science

in Public Policy and Management MSPPM)pgr amés student systems sy
projects serve as the capstone course for students in the MSPPM program.

The Recommendations for |I mplementing Bus Rapi
OaklandUptown-Downtown Transit Corridor project, for whichishs the final report, was

completed by a Heinz Systems Project Team between January 15 and April 29, 2011. At the outset
of the project, the team was charged with two major tagkslevelop a series of case studies of

other BRT implementations and teaanine the feasibility, barriers, anecommendations to
implementinga potential BRTsystemin the corridor.

The project team determined that the best way
general research on BRT to identify key issueswmatld need to be addressed as part of a BRT
implementation in the corridor. Having specific issues that PAAC would need to address allowed

the team to focus its efforts interms of @@gsec hi ng ot h e r toBRTtltialsosloweadlp pr o a
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the group tameet is secondaskby focusing efforts on issues that would directly affect
implementatiorof BRT in the OaklandJptown-Downtown corridor.

Issue lIdentification

To begin identifying issues that woul dmaffect
gathered and reviewed existing research on BRT systems from around the world. This review led
the project team to identify more than 50 issues that would potentially need to be addressed as part
of PAACOGs BRT i mpl ement aues, theprojedt teamrdeveldpeds series i t i a

of criteria to rank the issues according to their importance. After ranking the initial issues, the

project team identified nine specific issues for further research, which included:

Financing alternatives for thea®andUptown-Downtown BRT
Potential of the BRT to stimulate investment in the Corridor

Stop selection: criteria and recommendations

Corridor integration: connecting the BRT with other transit options
Travel blending: potential marketing programs for Bl

Station signage and mapping: best practices and recommendations
Intelligent transportation systems: technology and BRTs

Branding: best practices

Public perception: current rider views

= =4 48 -8_-8_9_9_9_-°

The issues preliminarily identified were presented to the prggeatin6s Advi s
r

y
February 2011. With the advisory boa S

or
do
Financing Alternatives for the Oakland-Uptown-Downtown BRT

After researching other implementations of BRT systems across the country, thetpesjec

Boar
advi

found that 50%80% of funding for system implementation usually comes from federal sources. In
all current cases, revenue generated from the BRTs only partially covered the operational costs of

the systems.

Based on case studies and conversations

wi t h

pursue a federal Small Starts grant as part of its efforts to fund the creation of a BRT system for the

OaklandUptown-Downtown corridor. The project team also necoends that PAAC focuses

marketing efforts for the BRT on attracting méokoice riders those who use public transit as a

preferred alternative to a personal vehicle as compared to those riders who will use the system

because it is their sole meansmaiisportationOne of the most sustainable finangakamsas
our project believes, is from revenue generated by more rideaddition, PAAC should look to
augment its marketing efforts for the system by partnering with major businesses along the
proposed corridor.

XVi
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Potential of the BRT to Stimulate Investment in the Corridor

As part of its research on ways to encourage investment along the corridor, the project team
examined the efforts of three other BRT impleta¢ionsi the Cleveland Healthihe, he Boston
Silver Line, and the Ottawa Transitway. Additionally, the team examined the recently finished
Transit Revitalization Investment District (TRID) Planning Study conducted in Mount Lebanon
and Dormont Borough, both suburbs of Pittsburgh.

Based onhe experiences and results of these three BRT systems, the team made a number of
recommendations about ways that PAAC and its regional partners could encourage investment
along the corridor. In addition to specific examples of ways that PAAC and otheiesyen

operating in the corridor can encourage private investment, the group also recommends that PAAC
encourages the City of Pittsburgh to begin a TRID planning study for the corridor.

Stop Selection: Potential Criteria and Recommendations

A hallmark of BRTis its ability to reduce travel times and increase efficiency along its route. A
portion of this time savings is realized by reducing the number of stops made, thus selecting the
appropriate stops along the BRT route is an important factor in the osaestim design.

To address questions about stop selection, the project team examined best practices for BRT stop
selection. Based on these best practices, the project team created a map of the corridor that
incorporated a number of factors that affect #lection of stops, including jobs located within
walking distance of the stop (1/4 mile), total population within the same distance, and total
ridership for all existing stops.

From these basic criteria, the project team proposed two alternative stijpsedeenarios along

Fifth Avenue. Although this only scratched the surface of all the criteria that will ultimately weigh
into the final selection of stops, the scenarios show how changing the weight of various criteria can
change the stop locations metcorridor.

In addition to the core factors examined, the project team made a number of recommendations for
additional criteria PAAC should consider in their ultimate stop selection process.

Corridor Integration: Connecting the BRT with Other Transit Opt ions

Corridor integration examines how the proposed BRT will integrate with other existing travel
options in the corridor. The project team examined the corridor and identified three major
guestions PAAC needs to address as part of the proposed BRT,indhicte:

1 How do route crossings affect stop selection?
T What are PAACOGs options for existing servi.i
1 Are there other transit options in the corridor and how should they be integrated into the

new BRT system?
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The project team recommendsttB&RT stops be located in close proximity to existing local
service stops in the corridor, but should not béocated. Therefore, BRT and local service stops
should be spaced at least a half block apart to avoid congestion at stops. Furthermorecthe proj
team recommends removing local service within the corridor if possible to avoid overcrowding.
The close proximity of a parallel route to the Fifth Avenue corridor examined provides an
opportunity to maintain local services nearby without slowing th€ BRhin the corridor.

The project team also found a number of bike routes running in and along the corridor.
Incorporating this transit option could broaden the potential riders available. To integrate this
amenity, we recommended incorporating bicyclkipg at BRT stations in the corridor, as well as
potentially allowing bicycles to be brought into the BRT buses themselves.

Travel Blending: Potential Marketing Programs for the BRT

Travel Blending, and its offshoot program IndiMark, are individual margegfforts aimed at
increasing use of public transit and figreeno
engaging a small audience in a targeted geographic region through multipl@aywo

communications. Successful implementations examimedde programs in Sydney, Australia

and Portland, Oregon.

While a full Travel Bl ending program may exce
the project team identified a number of key elements that could be incorporated in a similar
marketingeffort, which include:

Regional Targeting Focusing on key neighborhoods around the BRT will allow PAAC to engage
fichoice rideré most likely to use the BRT.

Focus on Multiple Forms of Transit While such a marketing effort will ultimately raise
awarenes of public transportation in general, the broadened scope of what constitutes alternative
transit will increase the overall appeal of the marketing efforts.

Partnershipi Partnering with local community and business groups will allow PAAC to broaden
its marketing reach.

Repeated Contadt The success of this type of marketing effort relies on the idea that PAAC will
have repeat contact with its target audience. Any similar effort to those examined will need to
include repeated contact with households in the target area. The projeatadarsome
observations on how these additional contacts might be accomplished.

Station Signage and Mappingi Best Practices and Recommendations

As part of efforts to differentiate BRT service from other local bus services, some cities have
developed signagend mapping schemes that reinforce the association of BRT with light rail
services. The project team examined best practices in station signage and researched the signage in
use by other BRT systems. The team then identified a number of key elemegtagéshat
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PAAC should incorporate, including:

Stop names

Route names and destinations for all routes serving the stop
Span and frequency of service

Service schedule for lodvequency routes

= =4 =4 -9

Additionally, the project team proposes that PAAC develop a new system map to help riders better
understand and use public transit in the region. As part of this effort, PAAC needs to examine all
routes in the city and decide which routes constitute k@aiice and which are part of regional
transit. The regional lines should be included on the system map to illustrate how to move
throughout the region using public transit.

Intelligent Transportation Systemsi Technology and BRTs

Intelligent Transportatin Systems (ITS) are advanced communications technologies used to
enhance transportation system performance. Although many technologies are included in ITS, the
project team focused on three in particular.

Reattime Informationi These are technologiesagsby transit agencies to track buses in real
time. The project team examined how this information can be passed to riders and how PAAC can
use this information to improve service in the corridor.

Transit Signal Priorityi These are technologies usedpead BRT vehicles through traffic lights
when running on shared roadways with other auto traffic. Various implementations of these
systems were examined, focusing on the time savings and cost to implement this technology.

Fare Collection Alternative$ Various ways of collecting fares were examined with a focus on the
costs and time savings of two main collection alternativesbadfd and o#board fare collection.
The project team recommends that PAAC continue with its current policy of onboard fare
collection, but eliminate the option fordmard cash payments to expedite boarding times.

Branding 1 Best Practices

A major characteristic of BRT systems is that they are perceived to be more similar to light rail
service than local bus service. This differation is partly due to how transit authorities market

the BRT service. Certain aspects of branding reinforce the association to light rail service and
target the fAchoice riderso that PAAC hopes to

As part of the projecteembés research, other BRT marketing e
other citiesdéd efforts included playing on cit)
into the system design. These ideas help attract potential riders and helprcegatd uniqueness

for the systems. PAAC should incorporate these ideas into its efforts to promote the BRT and brand

it as a unique, fast and convenient alternative to dtaesit options in the region.
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Public Perception- Current Rider Views

Finally, a ridership survey was created in conjunction with PAAC and administered by the project
team. 267 irperson interviews were conducted of riders in the corridor between March 17 and
March 25, 2011. The survey examined why riders use public transit arsébon rider

preferences for transit service in the corridor. Key findings include:

Lack of car ownership is the main reason f
Frequency and reliability are key features to retain customers as riders

Riders are relatively satisfiewith the frequency of buses in the corridor

Riders are relatively dissatisfied with capacity, except the retired

Riders are satisfied with the speed of service

Riders believe that cleanliness could be improved

Riders are satisfied with fare colleatio

Riders are willing to walk an average (median) of 4.5 additional mitutesach their stap

=4 =4 -84 _9_5_°5_2
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1. Introduction

This study of issues surrounding a potential Bus Rapid Transit (BRT) System in the
OaklandUptown-Downtown corridor was produced by a team of graduate students at the

H. John Heinz Ill College at Carnegie Mellomiversity. The research and

recommendations were undertaken as part of the Spring 2011 Systems Synthesis capstone
course at the college.

BRT systems are enhanced bus systems that are becoming a popular alternative to light rail
transit in cities acrossé country and around the world. The lower costs of implementation
have aided in their popularity. In addition, these systems seek to attract riders that normally
ignore bus transit as a transportation option. This is accomplished by associating the BRT
systems with light rail transit through elements such as station designs, unique bus designs
and marketing efforts.

The initiating agency for this project was the Port Authority of Allegheny County (PAAC),
who provided valuable input throughout the procesad in our investigation. This

included making recommendations for general areas of interest to the organization, as well
as, giving additional input for various aspects of the project, such as helping to develop
guestions for a ridership survey.

This document is designed with the following primary audiences in mind: PAAC staff, the
outside consultant that will be conducting the Alternatives Assessment which is scheduled
to begin in the summer of 2011, and the Center for Economic Development at Heinz
College. The secondary audience includes members of various regional agencies and
community organizations operating in the Oakkfmtown-Downtown corridor.

The issues examined in this report were generated by the project team as being among

those that will ave the most potential impact on the implementation of a BRT system in

the corridor. Once the issues were identifie
issue area research began. This included reviewing best practices as set out by various

federl agencies and neprofits involved in BRT system design, studying how existing

BRT systems approached various issues in their implementations, and making

recommendations for PAAC based on the specific circumstances of the proposed corridor.

Thisreport represents the sum total of our efforts from January through April 2011. Due to
time limitations, it is by no means comprehensive, but should be a useful junfipiognt
for further research on the BRT in t@aklandUptown-Downtown corridor



2. Issue Identification and Prioritization

2.1. Issues ldentified

To determine which issues will have the most potential impact on the implementation of a
BRT system in Pittsburglthe project team createdist of 36potential issuesThese

issues were based on initial literature review, interviews with advisory board members and
case studies. The 36 issudsntifiedwere placed into six brdecategories, and are listed
below (dédinitions for each issue are Appendix A.).

Design and Branding

Corridor integration

Parkandride

Taxis

Parking regulation

Congestion charging and road pricing

Day restrictions by license plate nuemnlor vehicle occupancy (HOV)
Station Infrastructure

Dedicated running ways (busways)

Quiality of streetscape

Economic Development

Analysis of potential byproducts

Assessment of investment opportunities around stations and corridor
Impact on automobile use

Transfer center outside downtown

Transitoriented development (TOD)

Land Development

Density (population/housing)

Increase in property value/tax revenue
Integration with land use policies

Parking configuraon (commuters, riders, shared)



Marketing

Brandidentity and contextual design
Attracting more Achoice ridersbo
Travel Blending

Community Impact

Public perception
Public engagement
Reducing road supply

Financing

Private participation
Financing alternatives
System sustainability

Operation

Travel time

Mode connections at transit stations
Quiality of service

Ridership forecast

Safety

Fare collection

Signal priority

Realtime information

Station security



2.2. Ranking Criteria

After determining the 36 issues, a list of 9 criteria was produced based on interviews wi

advisory board members, background reading and the criteria for the Small Starts Program
(Federal Transit Authority, 2010) that are applicable to the proposed corridor. Each
criterion was given a weight basefiddngsn each i
and placed into one of three broad categdiiablel).

Selection Criteria | Weight

Cost efficiency 15%

Feasibility/ease of 15%
implementation

Strategic Fit

Probability of quick  10%
results

Economic impact 15%
Community impact  15%
Environmental impac 10%

Potential savings in  10%
the future

Service quality 5%
(reliability and
Feasibility efficiency)

Improvement 5%

potential for defect
reduction

Table 1. Ranking aiteria that are applicable to the proposed corridor

2.3. Prioritization Matrix

A structured prioritization matrix was then used to identify key isthagsvill have the

most potentialmpact on the implementation of a BRT system in Pittsburgh. Each project
team member was rated all 36 issues for each of the 9 criteria with a 1, 2 or 3, where 1
indicates low priority, 2 indicates medium priority and 3 indicates high pri&dtgh issue
wasweighed against the 9 criteria and the outcome was eight (the number of members in
the project team) sets of individuabses for each of the 36 issues.
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2.4. Analysis and Results

2.4.1. Averaging

The results were then analyzed by calculating the average sceacfondividual issue
based on scores that team members gave. The top ten issues were highlighted, and are

listed belav.

Design and Branding Congestion and charging the road 2.324 1

Category

Design and Branding Dedicated running way®usways) 2.279 2
Operations Ridership forecast 2.266 3
Marketing Travel blending 2.249 4

Operations Travel time 2.240 5

=oelplo]n [0 BIEVEI 616000 (<]g1  Transitoriented development 2.186 6
Operations Reattime information 2.161 7
Operations Mode connections atansit stations ~ 2.143 8
Financing Private participation 2.141 9

Design and Branding Corridor integration 2.139 10

Table 2. Top 10 issues identified and average importance rating across all team members

2.4.2. Frequendes of HighestRated Issues

Next, the ten issues rated the highest by each team member were calculated. From these
lists, the issues were aggregated by frequeegsesenting the total number of times team
members count the issue in their top ten priority &sd areisted below.



Issue

Frequency Count

Dedicated running ways 6

Congestion charging and road pricing 5
Station infrastructure 5
Travel time 4
Land development 4
Mode connection at transit stations 4
Fare collection 4
Transfer station outside downtown 4
Station security 3
Travel blending 3
Private participation 3
Ridership forecast 3

Corridor integration 3

Table 3. Frequency table representing the total number of times team members listed the issue in their top ten
priority list.

2.5. Issues for Further Analysis

Based upon the common findings from the averaging score card and frequency tables, nine
issues were decide upon for further analysis. These issues are not only significant to the
implementation of the BRT system, but algithin our armory of expertise and limited
timeframe.

Financing alternatives for the Oaklabgptown-Downtown BRT
Potential of the BRT to stimulate investment in the Corridor

Stop selection: criteria and recommendations

Corridor integration: connectingaBRT with other transit options
Travel blending: potential marketing programs for the BRT

Station signage and mapping: best practices and recommendations
Intelligent transportation systems: technology and BRTs

Branding: best practices

Public perceptioncurrent rider views

=4 =4 -4 -8_9_9_9_2_-2°
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3. Cases Reviewed

I n this report, the following regionsod BRT

3.1. Albany, New York

Namei BusPlus

Year of operatio - 2011

Length of Routes 16 miles

Operated by Capital District Transportation Authority (CDTA)

Reviewed irthe following sections Financing Alternatives

3.2. Boston,Massachusetts

Name:The Silver Line

Yearof operation- 2002

Length of Routs - 4.1 miles

Operated by Massachusetts Bay Transit AuthgriMBTA)

Reviewed irthe following sections Investment Opportunities and Economic
Development along the BRCorridor, Intelligent Transportation Systefublic
Perception and Branding

3.3. Cleveland, Ohio
Name: The Health Line

Yearof operation- 2008
Length of Routes - 9.8 miles
Operated by Greater Cleveland Regional Transit Autho(GCRTA)

Reviewed irthe following sections Financing Alternativednvestment Opportunities
and Economic Development alotige BRT Corridor, Station Signage and Mappirge
Collection AlternativesPubic Perception and Branding

! The system consists of three sections and has been implemented gradually since 2002. For further information, please
| refer tohttp://onlinepubs.trb.org/onlinepubs/tcrp/tcrp90vl_cs/Boston.pdf
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3.4. Eugene, Oregon
Name- TheEmerald Express (EmX)

Yearof operation- 2007
Length of Routs - 4 miles
Operated by LaneTransit District (LTD

Reviewed irthe following sections Financing Alternaves,Public Perception and
Branding

3.5. Kansas City, Kansas
Name- The Metro Area Express (MAX)

Yearof operation- 2005
Length of Rout& - 6 miles
Operated by Kansas City Area Transportation Authority (KCATA)

Reviewed irthe following sections FinancingAlternaives,Station Signage and Mapping

3.6. Honolulu, Hawalii

Name- City Express

Yearof operation- 1999 (Route A), 2000 (Route B)

Length of Routs - 19 miles (Route A), 8 miles (Route B)
Operated by Department of Transportation Services (DTS)

Reviewed irthe following sections Public Perception and Branding

3.7. Los Angeles California

Name- The Orange Line
Yearof operation- 2005
Length of Routes - 14 miles

Operated by Los Angeles County Metropolitan Transportation AuthofiyTA)



Reviewed irthe following sections IntelligentTransportation SystenRublic Perception
and BrandingsStation Signage and Mapping

3.8. Oakland, California®
City - Oakland, CA

Name- The San Pablo Rapid Line

Yearof operation- 2003

Length of Routs - 14 miles

Operated ly - AlamedaContra Costa Transit District

Reviewed irthe following sections Public Perception and Branding

3.9. Ottawa, Ontario

Name- The Transitway
Yearof operation- 1983
Length of Route - 29 miles
Operated by OC Transpo

Reviewed irthe following sections Investment Opportunities and Economic
Development along the BRT Corridor

3.10. Orlando, Florida

Name- Lymmo

Yearof operation- 1997

Length of Routs - 2.3 mile

Operated by The Central Florida Regional Transportation AuthofifyNX)

Reviewed irthe following sections Intelligent Transportatio®ystem PublicPerception
and Branding

2 The San PabldRapid route runs through seven cities, Oakland, Emeryville, Berkeley, Albany, El Cerrito, Richmond,
| and San Pablo, and two auies, Alameda and Contra Co¢&heryl Thole, 2006)
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4. Financing Alternatives

4.1. Introduction

Securing funding to cover capital costs is a key issue for Bus Rapid Transit (BRT) projects
Conventional sources of funding come from federal and state governments. However, as
competition for federal funding intensifies, some BRT systems are looking to the private
sector for funding. Some domestic and international cases show new ways ofriabogpo

the private sector into the development and implementation of BRT.

This section examines a selection of case studies that provide an overview of the different
alternatives for funding BRT project.

Most of the dollar amounts in this section were @ted into 2010 dollars using the CPI
inflation calculator from the U.S. Bureau of Labor Statistics. The CPI inflation calculator
uses the average Consumer Price Index for a given calendar year. This data represents
changes in prices of all goods and seesipurchased for consumption by urban
household¢BLS Inflation Calculator,)

However, figures for costs and funding breakdowns were shown in original dollar amounts
for the following reasons:

1 For most of the cases, whileproj¢ cost breakdowns are avai
which year ds doll ars those amounts repres

1 The budget (or fundinggpreadacross several years and the costs were spent
throughout the project phase, so ideally they need to be converted year by year.
However, the detailed information is not available.

1 While funding/cost breakdowns (absolute values) can give a sense of the scale of
the projects in terms of financing, a more meaningful comparison is the proportion
of each source / expense in the discussfdhe case studies.

Access to different funding sources depends on the nature of the project and the total

capital cost. The range of capital costs is reviewed to give context to the analysis of
selected case studi es 6 dollawingcashbdstenatésinaludie ng opp
capital and operational costs, and are taken from two reports: The General Accounting

Of ficebs (GAO) report on mass transit and th
( TCRP) Bus Rapid Transit Practitioneroés Guid

TheGAO6s report compares BRT and | ight rail S
systems are lower than capital costs for light rail sys{gimged States General

Accounting Office, 2001)no system shows a clear advantage insesfroperating costs.

One key characteristic about BRT systems is their higher degree of flexibility (features

included in the system) in terms of design and implementation. As a result of this flexibility,

capital cost estimates range from as little &83$259 per mile (figures in 2010 dollars) to
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$69.65 million per mildUnited States General Accounting Office, 200m)e following

figure shows an estimate of the increments in capital cost when adding features to the
systemThese figures come from the aforementioned GAO report. Capital costs for the
busway approach correspond to the average for nine busways built in four Eitieston,

Los Angeles, Miami and Pittsburgh. Capital costs for systems that relied on shared lanes
(e.g. HighOccupancyVehicles lanes) correspond to the average for eight of these BRT
systems in five cities Dallas, Denver, Houston, Seattle and San Diego. Finally, the capital
costs for basic systems (those limited to arterial streets with eithesmsatise or no
dedicated rightf-way, and include improvements such as signal priority) correspond to
the average for three lines in twdiesi Los Angeles and Orlando.

Per Mile Capital Cost of
Implementing BRT (GAO Estimates’

18
16 —

14
12

10

Millions of 2010 USD per mile

o N M OO ®©

SEE—— |

Basic BR1 + Shared Lane! + Dedicated Lane:!

Approach to BRT

Figure 1. Per mile capital cost of mplementing BRT (GAO Estimates).

The cost components included in these estimates are the following:

Busways (or buslanes)

Station structures

Parkandride facilities
Communications

Improved traffic signal systems
Vehicles (if special buses are needed)

= =4 =4 -8 -8 -9

Regarding operating costs, the GAO report estimates costs per hour of operation
(regardless of the number of passengers carried), costs per mile traveled, and costs per
passenger trip. For Pittsburghés bweevays,
hour (2011 dollars), $11.15 per mile, and $2.83 per passenger. These figures are based on
the examination of two BRT busways existing in Pittsburgh at the time: the East Busway

12
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and the South Busway. The West Busway was not included since it wgsenanhd 999.

TCRPO6s Bus Rapid Transit Practitioneros Guid
BRT components included in the project. The cost estimates range from $1.15 to $379.78

million per mile (2010 dollars), but the most expensive projects,hwhere Boston and

Seattle, included tunne(3ransit Cooperative Research Program, 2007)

TCRPOGs cost estimates are based on the degre
include development costs such as land acquisitionstruction and engineering. These

costs also depend on the geographical location of the BRT system. Therefore, this report

argues that even though past experience is a good starting point for cost estimates, it is
necessary to assess the expectedoasstd on the particular design and scope of each BRT.
Consistent with the GAOG6s report, the TCRP r
impacted by the number of features included. The range of costs is large due to the

flexibility of BRT systems. Foexample, gradseparated busways cost between $6.93 and

$57.72 million per mile. At the lower level of complexity and infrastructure requirements,

atgrade busways on dedicated rigiftway lanes cost between $6.93 and $57.72 million

per mile. A full summey of costs per lane per mile is presented in the following chart. This
information i s t ak @nnsitQoapenativeResealciCRRdg@am, 2000 p or t
and cost figures were in 2010 dollars.

Cost/LaneMile for Each Busway Type
(TCRP estimates)

140

120
100

: .

60

$ Millions (2010)

40
20 -

At Grade Aerial Below Grade

Busway Type

Figure 2. Costper lane per mile for based on luswaytype (TCRP Estimates).

At the systendevel, costs vary significantly depending on the characteristics of the
development. According to TCRP, systems similar to the one intended for the
OaklandUptown-Downtown Corridor, costs per mile do not exceed $18.47 million (2010
dollars)(Transit Cooperative Research Program, 2007)
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4.2. Funding Alternatives

4.2.1. Federal Funding Sources

The main source of funding for BRT projects is the fedgoakernment. Four BRT systems
are analyzed walepth later in this section and from these case studies it was found that
roughly 50% to 80% of capital funding comes from federal sources. However, as
competition for federal funds intensifies, more BRT systeave started to look to the
private sector as a source of funding

The most common federal sources of funding include:

New Starts Program

Small Starts Program

Bus and Bus Facilities Program
Urbanized Area Formula Grants
Highway Funding and Flexible Funds
Fixed Guideway Modernization

Tax Increment Financing Districts

= =4 =4 -8 -8 -9

4.2.1.1.New Starts Program (Section 5309)

The Federal Transit Administrationés (FTA) N
government 6s primary financial resdandce f or
operated transit "guideway" capital investmdimgroduction to New StartsNew Starts

projects are defined as projects whose sponsors requested $75 million or more in New

Starts funds or anticipated a total capitadtaaf $250 million or more (49 USC 5309(d)).

New Starts projects are evaluated and rated on a set of defined project justification and

local financial commitment criterigerderal Transit Administration, 2011)

While the levebf New Starts funding is not very high, the proportion allocated for BRT
projects is relatively low compared to that for other projects such as light rail. This is due to
the lower cost of BRT projects, and the fixed guideway requirement excludes BR@t proj
that operate on arterial roadwaysthe past, New Starts would provide up to 80% of
project costs, but due to significantly increased demand, the program now typically
provides no more than 50% of project c@allaghan, 2007

4.2.1.2. Small Starts Program (Section 5309)

In the 2005 Transportation Reauthorization Bill, Congress created the Small Starts funding
category for smalscale, low cost capital projects which includes BRT.

Eligible projects can request less than $75iamilin Small Starts funding for a total project

capital cost of less than $250 milliokdditionally, eligible projects must either use a fixed
guideway for at least 50% of the project length in the peak period, or are ctvaikd bus
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projects with 10 nmute peak/15 minute ofieak headways or better while opergtat
least 14 hours per weekd@yajor Capital Investments (New Starts & Small Starts))

Compared to the New Starts program, the Small Starts program has lower requirements

and all ows projects to apply for up to 80% o
rating requirements were eliminated and the application process has beehrstteam

Furthermore, in 2007, FTA established eligibility parameters for Very Small Starts projects

(projects with capital costs under $25 million), a subset of the leves$tSmall Starts that

follow a even more simplified project development and evalngirocesgSmall Starts)

While Small Starts is encouraging more transit authorities implementing BRT projects to
apply for Section 5309 grants, the funding levels for this program are low. This is because
FTA wants to use Newtarts and Small Starts funding as a means of funding more projects
and leveraging state, local, and other federal financial resources.

The Presidentdés Budget for FY 2010 requested
and $174 million for the Smiabtarts program. Among the 16 projects that qualified under
the Small Starts program, 13 are BRT proj€etederal Transit Administration, 2009)

4.2.1.3.Bus and Bus Facilities Program (Section 5309)

The Bus and Bus Related Equipmant Facilities program provides capital assistance for
new and replacement buses, related equipment, and facilities. It is an optional program to
supplement formula funding in both urbanizedl rural aregBus and Bus Facilities

(5309, 5318))

BRT projects can use these funds for bus acquisition, bus maintenance and administrative
facilities, passenger amenities such as shelters and stop signs, transportation centers,
intermodal terminals, and park and ride facilities. AltHosggle grants are small,

typically ranging from $50,000 to $15 millig®@ther Potential Federal Funding Sourges)

the program is attractive because only a 20% local match is reGa#dghan, 2007)

This program has proven to be a good source of supplemental supBRIf@omeBRT
projects have met up to half their budget needs with bus capital fiimel&ansas City
Area Transportation Authority supplied about g@higd of the MAX project lndget from
$8.3 milion in bus capital earmarksd falf of the Las Vegas MAX budget came from
$9.65 million in bus capital fund@ther Potential Federal Funding Sources)

4.2.1.4.Urbanized Area Formula Grants (Section 5307)

This praggram provides transit capital and operating funds for urbanized areas with a
population greater than 50,000. Grants can be used for planning, engineering design and
evaluation of transit projects, as well as, other technical transportataied studies,

capital investments in bus and nedated activities such as replacement of buses, overhaul
of buses, rebuilding of buses, crime prevention and security equipment and construction of
maintenance and passenger facilifldganizedArea Formula Programlrbanized areas
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with populations greater than 200,000 may only use these funds for capital investment
while areas with populations under 200,000 can also use it to subsidize operating costs.

Like the Bus and Bus Related Equipment and Facilities program, formula funds only
require a 20% local match. However, small cities that can use the funds for operating costs
are unlikely to divert them to capital projects. Several systems have used them as
supplemental funds. The New Britain Busway, Community Transit Swift BRT, Eugene
EmX, Las Vegas MAX and Boston Silver Line Il all used formula funding grants for
nonvehicle expenseallaghan, 2007)

4.2.1.5. Highway Funding and Flexble Funds

Cities can use federal highway dollars for a variety of purposes, including transit, through
programs like the Congestion Mitigation and Air Quality Program (CMAQ). CMAQ funds
can be used to support transportation projects in air qualibattanment areas. Eligible
projects must contribute to the attainment of the national ambient air quality standards by
reducing pollutant emissions from transportation souffelexible Funds/Transfers)

CMAQ funds are useful becse they can be used to fund all project phases and only
require an 11.47% local shg@ther Potential Federal Funding Sources)

Despite the small size of the grant and heavy competition, some cities have used CMAQ
successfullyCleveland secured CMAQ funds to cover 80% of its BRT operation cost from
2009 to 2011, which is detailed bede®w in
section 43.3).

4.2.1.6. Fixed Guideway Modernization (Section 5309)

This program supports capital jgots to modernize or improve existing fixed guideway
systems (any transit service that uses exclusive or controlled-afghigy or rails)(Fixed
Guideway Modernization)Though it was originally designed to support the retion of

rail transit systems, the New Britain busway, which will operate on an abandoned railroad
right-of-way and on shared riglf-way with Amtrak, wasable to secure $14.06illion

from this progran{Callaghan, 2007)Thus other projects that face the same situation

might consider using this fund.

4.2.2. Private Funding Sources

In addition to the federal funding, some BRT systems are relying on bonds or tax referenda.
However, some additional tools such as joint development @lccqprivate partnerships
incorporate the private sector.

4.2.2.1. Joint Development

This approach is usually used to develop specific transit facilities such as transfer centers
or stations. The joint development involves the transit system and the communisy, whe
transit property is leased to the community for other development purposes. For example,
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the IBM Tower built next to a station in Atlanta generated billions of dollars in revenues in
less than six years after its constructfdransit Cooperative Research Program, 2003)

4.2.2.2.Public-Private Partnerships

PublicPrivate Partnerships (PPP) occurs when a government entity and a private agent
work together to provide a public service. In most cases, the private agent assumes most of
the financial, technical and operational risk in the project, but benefits from being able to
collect revenue.

PPP is a funding alternative that is present in many infrastructure projects. The majority of
projects in the US that involved PPP were infrastmgprojects such as highways.

Charl otteds Transportation Center i s as a
private sector into public services. In many other countries such as Brazil and Colombia,
PPP initiatives have been developed in otdegrovide transportation projects with an

alternate source of funding. In these two countries, BRT systems have been implemented
with the support of the private sector.

4.3. Case Studies

The following case studies illustrate how cities similar to Pittsbdeyeloped and funded
their BRT systems.

4.3.1. Eugene, Oregon

4.3.1.1. System Overview

In 1996, Lane Transit District (LTD) started to develop a BRT system as part of a regional
transportation plan. In 2007, the first BRT line, the EmX Green Line, began operation in
theFranklin corridor. The 4nile route links the systems two main hubs: downtown
Eugene and downtown Springfield. Developed with 10 stations, 60% of the corridor
operates on exclusive rigbf-way, while the remainder of the route runs on curbside bus
lanes vith signal priority and queue jump lan@RT Policy Center: Eugene, Oregon,

2007) There are 4 vehicles running in the system with a service frequency of 10 minutes
during weekday peak and 20 minutes duringpafik and weekeis. The current ridership

is 2,700 boardings per weekday and is projected to have a 40% growth over Z&yeérs.
FAQ). The EmX implemented several Intelligent Transportation Systems (ITS)
technologies, including Transit Sigrfatiority (TSP), Automated Vehicle Locator (AVL),
Automated Passenger Counters (APC), and comypided dispatching (CADCheryl

Thole A. C., 2009)

Since then, LTD has expanded its BRT system and added a second ¢dingl@ateway

EmX Extension which began operation in 2011. Currently, a third corridor in West Eugene
is in the planning phag&mX Background)
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4.3.1.2.Capital Costs

The total project cost of the Franklin Corridor was approximatelyn$iiion, or $6.25
million per mile. The capital cost breakdown is shown in the following (&ieryl Thole
A. C., 2009)

Original Actual Cost

0,
Design/Consulting Service 2,445,474 2,619,500 10.67%
0,
Property Acquisition LRl 1,006,450 4.10%
0,
Construction Costs 12,797,246 12,469,480 50.78%
Miscellaneous 476,000 517.170 ——
Costs/Utilities
Plan 250,000 545,610 2 220
Review/Permits/Inspectiond
(0)
Construction Support Costs 1,800,000 1,463,840 5.96%
- 0,
Project Contingency S0 ee 0.00%
(0)
Total Scope 19,549,656 18,622,050 75.84%
0,
R
0,
25,049,656 24,554,120 100.00%

Table 4. Capital costs breakdown for EmX Franklin Corridor. 3

The major cost drivers for this project are construction costs and vehicle purchases, which
represent 50.78% and 24.16% of the total capital cost respectively. The construction costs
were very high because 60% of the corridor consists of exclusive bgs Gorestruction
included underground utilities, curb realignments, landscaping and st@mixsHistory).

EmX purchased 6 stylized BRT buses from New Flyer, for $980,000 each. These are
hybrid-electric buses with multiple doentries on both sides. Since there were no such
buses available in the North American market, LTD partnered with Cleveland's transit
agency and had New Flyer develop its firstteBRT-style bus for the two agencies. Now
there are several manufacturpremoting BRT stylized buses so the cost is relatively

lower (BRT Policy Center: Eugene, Oregon, 2Q07)

3 Capital costs breakdown was obtained fror\EsTevaluation report and the costs numbers whtainedrom Lane
Transit (2008). However, whiled uncertain that those numbers represent whiclfsyeaminaldollars they were not
converted into 2010 dollar amount here
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4.3.1.3. Funding Source

The EmX funding consisted of 80% from federal sources while 20% from local funds.
More than half of the total cost is funded by the New Starts program (Section 5309). The
breakdown is as follows:

Sl Amount Percentage
USD million of Total [%

New Starts (Section 5309) $13.3 53.2%

Fedeal
Funding Formula Funds (Section 5307) $6.7 26.8%
$20.0 80.0%

Lane Transit District, funded
Sl MR8 from a dedicated portion of loc:

Funding payroll tax $5.0 20.0%
0,
Subtotal ualt 20.0%
Total $25.0 100%
Table 5. EmX funding breakdown (Cheryl Thole A. C., 2009}
4.3.1.4. Conclusion
Compared to other BRT projects, the cost of

cost drivers being construction and vehicle
successfully leveraged $20 million federal funds.

4.3.2. Cleveland, Ohio

4.3.2.1. System Overview

In 2005, the Greater Cleveland Regional Transit Authority (GCRTA) began to build its

BRT system, the Health Line in the Euclid Corridor, which began operating in 2008. The
Health Line connects Clevelandds centr al bus
Circle and major cultural, medical and educational district. More than half of the 9.8 mile

route operates in an exclusive median busway beginning in Public Square and changes to

the curb at University Circle. The buses running in the BRT system are aanudyn

62-foot Euclid Corridor Vehicles, featuring GPS communication, hybrid engine

technology, multiple door boarding, security cameras, text display, and audio

announcement. There are 58 stations in the corridor equipped with fare vending machines,

4 The federal funding was @fuded in the 2002004 fiscal yeabudget However, FT/&s evaluation report does not

specify the year of the state and local funding allocation. Assuming that they were 2003 dollars, total federal funding was
then $23.70 million (in 2011 dollar amoumt)d state and local funding was $5.93 million
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emergeny phones, interactive kiosks, raised platform floors, real time text display and
station signage. Ridership is forecasted to be about 29,500 passengers per day, including
2,400 daily new riders in 202RTA HealthLine Project Overgw).

4.3.2.2.Capital Costs

The total cost of the project is $168.4 million, or $17.18 million per mile. While the

detailed breakdown is nawailable compared to other BRT systems, the major difference

of Clevelandds BRT i s onhstruetiomatohgahe cowidol, which a g e r
is probably the major driver of costs. The Health Line project involved a complete
building-faceto-building-face reconstruction of Euclid Avenue, including exclusive bus

lanes, pedestrian zone enhancements, roadwapstuction and design, traffic signal

equipment installation, elimination of etreet parking and relocation of loading zones

(RTA HealthLine Project Overview)

4.3.2.3. Operational Costs

Since the Health Line is determined to beaa@estion Mitigation Air Quality (CMAQ)
eligible service and eligible for operating assistance for the period of August 1, 2009
through October 26, 2011, the project has obtained $3 million in 2009, $5.7 million in 2010
and is seeking $4.8 million in 20&tbm CMAQ funding(GCRTA Calendar Year 2011
HealthLine Vus Rapid Transit Operatio®MAQ funds are crucial to maintaining the

Health Line service because it during the years they were used, they covered 80% of the
operating cets.
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4.3.2.4.Funding Sources

Percentage

Sources [USD million ] of Total

Amount

New Starts (Section 5309) $82.2 48.8%
Federal Funding s yN=e v $0.6 0.4%
0,
Subtotal $82.8 49.2%
State of Ohio $50.0 29.7%
NOACA (Northeast Ohid\rea Wide $10.0 5.9%
Sirzticiz 1o e o1 M | Coordinating Agency)
Funding Greater Cleveland Regional $17.6 10.5%
Transportation Authority
City of Cleveland $8.0 4.8%
0,
Subtotal $85.6 50.8%
$168.4 100%

Total

Table 6. Cleveland Health Line funding breakdown(RTA Euclid Corridor Transportation Projec t: Current
Funding Allocation).®

Federal funding covers about 49% of the Heal
through state and local sources.

Since BRT can operate on mixade roadways, state anatéb capital infrastructure or
maintenance budgets can be utilized as sources of BRT funding for road construction,
streetscape improvements and traffic signal upgrades. This strategy was used by Cleveland
when the GCRTA did a complete-loeiild along a porbn of the Euclid Avenue, which

included roadway reconstruction and pedestrian zone enhancements using state and local
funding(Funding BRT in the US)

4.3.2.5. Conclusion

The Cleveland Health Line co$168.4 million, which is mainlywk to the reconstruction

of the corridor, the longer length of the corridor and a substantial number of stations. While

federal funds covered about half of the costs, state and local funding also played an

i mportant rol e. Thi s efiedivetesscraens enakésitAdés curr en
extremely difficult to achieve a high rating if more than 50% of funding is requested from

New StartFunding BRT in the US Federal Funding Sources: New Starts)

> Because the actual funding was apportioned in several years and GCRTA does not specify the year when the data were
collected, they are not converted into 2010 dollars.
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4.3.3. Kansas City, Kansas

4.3.3.1. SystemOverview

MAX, the original BRT line in Kansas, opened in 2005 and has a total length of 6 miles.
MAX has a dedicated BRT bus lane and its successes were partially due to its partnerships
with the city, the communities and corporations. In addition, fimegneia existing funding
resources also helped with it earlier suc¢B$3ATA, 2008).

In 2006, Kansas began planning the Troost MAX, which is an expansion of existing BRT
line. The plan and construction work were completed batv@2008 and 2009. In late 2009
and early 2010, the Troost MAX opened. It covers over 13 miles, has 44 stations and
contains 34 signgbrioritized intersectionfKCATA, 2008).

4.3.3.2. Capital Cost and Funding Source

The capital cost dIAX was $21 million, with 80% supported by federal funding, and 20%
supported by local fundingKCATA, 2008). Below is a breakdown of the $21 million
capital cost for the MAXKCATA, 2008

$ 2.9Planning, Design & Engineering
$ 4.3Vehicles and Inspections

$ 2.3Street Paving Construction

$ 1.8Traffic Signal and Signal Priority
$ 8.5Stop Construction / Installation

$ 0.7Admin, Easements, Utility & Legal

= =4 =8 -8 -4 -9

The capital cost of Troost MAX was proposesi$39.7 million, or approximately $3

million per mile. Similar to MAX, 80% of the funding is from federal sources, while 20%
comes from local sourc€KCATA, 2008). Below is a breakdown of the capital cost
(KCATA, 2008}

$ 3.2Planning, Design & Engineering
$5.9BRT Vehicles (Includes 3 Hybrids)
$ 0.4 Support Facilities (Maintenance)
$ 3.5Paving, Streetscape, Sidewalk

$ 2.5Systems (Signals, Signs, TVM)
$12.6Stations & ParkandRides

$ 1.3Admin, Easements, Utility & Legal

= =42 =4 _-8_-49_-9_-9

Since the author of the source where the data were cited did not specify in which year these
dollar values were calculated, and also because the breakdown of capital cost came across
several years, all the dollar valuesntiened above are not converted into current values.
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4.3.3.3. Conclusion

The BRT system in Kansas is a successful case of the Small Starts program. Both MAX
and the extended service, Troost MAX, had 80% of their capital costs funded by the federal
government.

4.3.4. Albany, New York

4.3.4.1. System Overview

The BRT project in Albany, New York operates on the New York Route 5 corridor. It is 16
miles long and stretches from downtown Albany to downtown Schenetitadg 72

signalized intersections, and since the system was not completely equipped with dedicated
lanes, it operates on sexedicated lanes that were adapt@ds Rapid Transit Policy

Center)

The corridor was once the maitreet in the area. However, along with market shift and

land use changes, the corridor declined. The idea of building BRT in the corridor came out
of the purpose of revitalizing the corridor, focusing on the neighborhoods and communities
along the corrido(Bus Rapid Transit Policy Center)

4.3.4.2.Capital Cost

The whole project was completed in three phases. The total capital cost throughout the
three phases was $25 milligBus Rapid Transit Policy Center)

Total Cost Percentage of Total
[USD Million] [%0]

Stations $6.4 25.6%
Vehicles $10.5 42.0%
ITS $4.3 17.3%
Queue JumpeP S 3.6

$4.5 18.0%

Park-and-Ride
Table7.Al b a n yTéatal cBpRal cost breakdown’

Il n Al banyds BRT capital costs, vefoatlow e purch
floor buses and 21 feeder minibuses were purchased. For the purpose of easy identification

*AA queue | umper achsoaaaffit oileeckdonation that is genven for buses or serves-ariys

mo v e mgmebaugh & Diaz, Characteristics of Bus Rapid Transit for Decisiaking, 2009, p. 2.4)

7 Since the author of the soerehere the data were cited did not specify in which year these dollar values were
calculated, and also because the breakdown of capital cost came across several years, all the dollar values mentioned
above are not converted into current values.
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and branding, buses were painted at the cost of $75,000 in P{ise Rapid Transit
Policy Center)

Station construction came as the second largest cost. In total, there are 20 stations along the
corridor, and all are branded with BRT i mage
order to maketations more pedestrian friendly, Albany spent money on renovating the

sidewalks, which included, lighting, bike racks, emergency and public phones, vending

machines, security cameras and restrooms. Additionallaaztfd fare collection facilities,

park-andride facilities, and reaime travel information signage were also included in the
stations(Bus Rapid Transit Policy Center)

4.3.4.3. Funding Sources

Albany used funding resources from the federal, state and local governmeveH, ass
private sources. Based on limited information from the Bus Rapid Transit Policy Center,
federal funding was $4 million, or 8.9% of the total funding, while local funding was $41
million. Below is a breakdown of the local funding:

1 BRT Study: $17%00

1 Bus rapid transit features: $12 million

1 Highway rehabilitation and enhancement: $25 million
1 Signals and other improvements: $4 million

Phase 1 was fully covered by federal, state, local and private funding. Federal funding was
approximately 19% ofhe total funding sources, state and local funding was about 80%,
and private funding was 1¢kederal Transit Administrationfrunding sources include:

State and Local funds:

1 STRFlex

9 State Dedicated Fund

1 Albany/BID funds

1 Schenectady/Metroplex funds

i State and local sources

1 New York State Energy Research and Development Authé\t\SERDA)

Stae and local funds played a more important role in funding the BRT system in Albany.
The BRT system in Albany was less dependent dartd funding. Six different local and
state funding sources were sufficient to support the system.

4.3.4.4. Conclusion

Compared to other BRT systems, state and local funds played a more important role in
funding the BRT systems in Albany. The BRT system in Albaayg less dependent on

federal funding. Six different local and state funding sources were sufficient to support the
system.
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4.4. Findings and Recommendations

In the cases examinetthe capital costof BRT projectsare mainly funded tiough federal
sourcesFigure3 shows thator most of the casés)%- 80% of fundingcamefrom federal
sources

Alban
Cleveland Eugene Kansas Y
(Phase 1)
Figure 3. Overview of capital costs breakdownfolCl evel and, Eugene, Kansas and Al banyé¢

In addition, @erational costs are partially covered by reveritgm increased ridership,
local taxes and federal transfer funds. However, operational costs are still sub$icized
usingappropriatenarketing strategy to attraidthoice rideré will be one potential
revenue driver.

Though sme international cases report private participation through concessioate
participationin the cities examineis limited to advertising

CharlotteArea Transit System (CATS) demonstrated a successful case of utilizing transit
real estate advertising. CATS signed a-year, $2.6 million contract with a transit
advertising company, allowing exclusive advertising rights on all the buses and light rail in
the system. The contract would also guarantee CATS a $5 million profit through the five
years. In the earlier stage, the advertisement in CATS was negftexdive.Later, he

contract helped CATS to manage advertisement in a more effective way, toasteéeand

to avoid a rise in bus faréSonuparlak, 2011)

According to the analysis on PAACG6s financi a
2010,0ther Incomethis includes advertisement income, accounts for no more than 4.1%

in the past five years. In 2010, only $2,438,020 came @tmer ncomegPort Authority of

Allegheny County, 201Q)which meanshere is potential room fancreasing revenues

from advertisement
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5. Investment Opportunities and Economic
Development along the BRT Corridor

5.1. Introduction

Bus Rapid TransBRT) and public transportation in general, hasgbheentialto create
investment opportunitieis the areastioperatesinvestments can range from the city
repaving the sidewalk around a BRT station to a developer building a retail orecoaim
complex near a BRT stoppo maximize the benefits afivestingalonga BRT corridoythe

transit authority has to wortosely with the governments, community groupsn-profits

and businesses that have an interest in the corridor. This has to be done early in the BRT
planning stage so investments can coincide with the implementation of the BRT.

New investments not onlyring in new tax revenue, but also help the BRT become
sustainable anishcorporate iinto the neighborhoods it resides This happens because

new businesses, developments and other investments bring in new workers and customers
who may choose to use BRicreasing ridership and revenue.

To find best practices for promoting investmating a BRT corridor, three citiés
Cleveland, Boston and Ottawavere examined. These cities were all successful in
attracting new investments after, and during, tB&Il implementation process.
Additionally, some of the many community groups and government entities in the
OaklandUptown-Downtown BRT corridowereexamined. This is because many of them
havealreadycreatednvestment plans or visions of what their community should look like.
PAAC needs to work closely with them in the BRT planning process to maximize the
potential investment opportunities along haklandUptownDowntown BRT corridor.

5.2. Case Studies

5.2.1. Overview

To determine best practices of investing aldr@BRT corridor, Cleveland, Boston and
Ottawa were examined due to th&imilarities to Pittsburgh and thesuccessn
capitalizing on investnm@ opportunities. BelowT@able8) is an overview of all three case
studies, whichreflectsthe economic impact the BRT had on the area and some of the
influencing factors and redevelopment policies that encouraged investments.
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Year BRT | Economic | Some Influencing Factors and Redevelopment
Started Impact Policies

Land assembly/banking initiatives, streetscape
Cleveland 2008 $4.3 billion improvements, TIFs, housing assistance, art in transit
(Health : program, and various tabatements, credits and

Line) incentives

Parking space freeze, the City renovated two major pu
properties in corridor, Boston Redevelopment Authority
Boston 2002 $1.7 billion (BRA) sold property along the corridor to developers a
(Silver-line) reducedprice if affordable housing was built, BRA mads
one neighborhood more walk able

Station areas are mixetbe centers, direct incentives for
Ottawa 2001 $1.4 billion TOD, new zoning laws, TOD policy focused on high
(Transitway) density residential not jusbmmercial

Table 8. Summary of economic impacts and redevelopment policies in Cleveland, Boston and Ottawa.

5.2.2. Cleveland Ohio

5.2.2.1. Project Overview

Clevel andds Health Line runs alomg Euclid Av
proposed BRTInthati t connects Clevelandds Centr al Bus
empl oyment center) with the Clevelanddés Univ
employment center) and major cultural, medical and educational disBeftse

implementing the Health Line, Euclid Avenue had major construction done, which

included underground infrastructure and in some parts buifdiceyto buildingface

constructionThis construction planted roots for new investments later on.

5.2.2.2. Economic develpment

The Greater Cleveland Regional Transit Authority (GCRTA) established an economic
development plan, which it will implement through 2@Bsinckerhoff, 2010)Over $4.3

billion has already been invested along tteeddl t h Li neds route, which
rehabilitation of old buildings into housing and retail centers, new construction for

business startups, and major expansions of universities, museums and hospialiste

statistics inFigure4). New enterprises like bioscience and tech firms now proudly call

Euclid Avenue home and the corridor leads the state in job creation and reSshesing

in a new era for Clevelanthe Health Line is pumping new life into the economy of the

city (Henke, Dupage County, 2010)
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Figure 4. Details and locations of investments along thidealth Lineé s ¢ o (Brinckeriwoff, 2010).

According toDeRosa2008) by 2025, it is expected that Euclid Avenue will create:

1 7.9 million square feet in commercial development

1 More than 5,400 new or renovated residential units

1 $1.3 billion in capital investments

1 $62.1 million generated in annual local taxes

T $1.9 million in annual GCRTA sales tax revenues

1 13,000 new jobs

Strong support from city officials, ngorofits, and community development corporations
helped the BRT Corridor become a succ&bgse communitgevelopment corporations
represent the Downtown, Midtown and University Circle aréae public and private
sectors actively promote the economic development program for the Health Line
(Breakthrough Technologies Institute, 2008)

GCRTA announced many attractive financial incentives for developers including:

Land assembly and land banking initiatives

Streetscape improvements

GCRTAGs Art in Transit Program
Tax-increment financing

Tax abatements

Federal Empowerment Zones

City loans and grants

Brownfield incentives

Ohio Job Creation Tax Credit

Historic Preservation Tax Credit

= =4 =4 -0_9_9_9_°5_2_2
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1 ClevelandCuyahoga County Port Authority financing
T City officials established the AFirst Fiwv
1 fCircleLivingp housi ng assistance program

5.2.2.3. PossibleActions Pittsburgh Could Take

1 Increase cooperation with local governments, community groups, businesses,
universities, and community visions.

1 The Urban Redevelopment Authority (URA) and community groups could assist
developers in securing financing

1 Communty groups could help developers chose the right area for their
development

1 Encourage the City of Pittsburgh to provide financial incentives for trarisiited
development (TOD)

5.2.3. Boston, Massachusetts

5.2.3.1. Project Overview

The Silver Line is the Massachusets B Tr ansportation Authorityod
line, which operates in two sectiofie first runs from Dudley Square in Roxbury to

downtown Boston and South Station, mostly via Washington Street (which is very
comparabl e to Pitt s$®&aperayiydhsesadvpdlamddma gecondwi t h b us
runs from South Station to several points in South Boston and to Logan Airport in East

Boston, partly in a dedicated bus tunnel and on dedicated surfacefright. Riders can

transfer between the two sectionsSauth Statior{Breakthrough Technologies Institute,

2008)

5.2.3.2. Economic Development

The City renovated major public propertiésThe Massachusetts Port Authority owned
several properties on the Waterfront, and to promma@mic development in conjunction

with the implementation of the BRT, they renovated some of these properties. This helped
convi nce i nv e stérmmcommitmént t€thetcorrasr. | on g

Parking controlT During the redevelopment of the seaport disttlie Massachusetts
Department of Environmental Protection implemented a parking freeze foesiolential

parking in South Boston. This encouraged developers to ensure easy access to transit from
their development@reakthroughrechnologies Institute, 2008)

Reduced land prices TheBoston Redevelopment Authori(BRA) owned a number of
properties along Washington Street and | ower
condition that developers built affordable housifigis not only increased economic

development along the corridor but also increased consumers in théaduled.

summarizes the money spent on newly constructedesiodyated real estate along the BRT
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corridor broken down by neighborhood. Howewmly some of these investments can be
attributed to the BRA reducing land prices.

| vewcormuion] rewaion |
$704,000,00C $37,000,000 $741,000,00C
$313,159,00C $107,500,00C $420,659,00C
$18,700,000 $38,399,000 $57,099,000
$1,035,859,00( $182,899,00C $1,218,758,00(

Table 9. Summary of real estateinvestmens adjacent to the Slver Line route, byneighborhood (Federal
Highway Administration of US Department of Transportation).

Redevelopment along the corriddrin 1999, the BRA announced the South Boston
Waterfront Pubic Realm Plan, in which the Wainfrwould become a walkable
mixed-use city neighborhood that included manufacturing, residential and commercial
districts(Massachusettes Bay Transportation Authority, 20415t of investments along
the Silver Lineds routeFigued their | ocat

. 18, Phg Republique (S75k) Hen Flonse (S3.5M)
2 | o LU0 19, Foodie's Market (S500Kk) 31. Mike's City Diner (S350k)
" 8. Boston Convention and Exhibition (S700M)  20. Holy Cross Cathedral (53.5M) 32. Minot Hall (S3M)

9. Davenpurt Commons (S47H1) 21 Area D-4 Police Station (55M) 33. Porter Housc (S4M)
10. Two Finaneial Center (SS5M) 22. Cathedral Housing (S45M) 34. Transitions (575k)
1. Northeastern Inittative 11. Crosstown Centér (S90M) 23. Blackstone's on the Square (8850k) 35, Puritan Realty (53M)
2. Boylston Square/Millennium (S300M) 12, Institute of Contemporary Art (IUA) (S30M) 24, St. George St. Residences (S6M) 36. Mandela (S18M)
3. Parcel 8 at BCA (569M) 13. Laconia Lofts (S18M) 25. Washington St. Residences 37. Suffolk Jewelers (S750K)
4. Doubletree/YMCA ($30M) 14. Hub Motors Site (S40M) 26. Old Boston Restorations 38. Hoon Companies ($125k)
5. Millennium Place ($350M) 15, Space 12 Gallery 27. Elder Homelessness (S2M) 39. Grant Manor (S19M)
6. Fan Pier/Pritzker (S1B) 16. Russell Development (S7M) 28. Health Center (S30M) 40. Lowes Hotel
7. Boston Opera House Renovation 17. South End Suds 29. Andy’s Cleaners (S1.1M) 41, Parcel P-2 Project

Figure 5. Economic development of Bostoisliver line (Brinckerhoff, 2010).

5.2.3.3. Possible Actions Pittsburgh Could Take

1 The URA could reduce land prices in Uptown with the stipulation that affordable
housing be developed, which may attract more developers. Thisartegrdto do
since property prices in Uptown vary.

1 The City of Pittsburgh could invest in public properties in the corridor, showing
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commitment to investors and encouraging new investments in the corridor.
5.2.4. Ottawa, Ontario

5.2.4.1.Project Overview

Ottawa connectetheir light rail, the Gtrain, with their BRT, the Transitway, to maximize
transportation options and efficien€t t a wardinsis alightrail service beginning
from the Greensboro Station to the Bay View Transitway stafioa whole distance is
aboutfive miles(OCtranspo, 2011)

5.2.4.2. Economic Development

Give the top priority of transit investmeiitA transportation strategy was established to
promote TOD along this corridor, which created a strong base for later developments.

Simplified approval process for developments around the corridérfaster, simpler

approval process for projects along torridor attracted more developers who wanted a
quick return on their investmer®ther selling points for properties along the corridor
included the attractive, vibrant and walkable streetscape and the new amenities along the
sidewalks.

Eliminate free marking for federal employees To promote TOD, the federal government
started to reduce free parking for their employ&es every bus stop in the area, about 25
parking slots were reduced at downtown retail centers.

Devel op f-0r apesat e diaOpawa jseddhe Sransitway to stimulate

economic growth around its cusecomnmuoties, Ott awab
which attracted new, large investments. The Transitway became a selling point for the

prospective tenants and the real estate marlkgeneral. The corridor attracted a wide

range of uses, which supportedthekhigp nsi ty devel opments. Ottaws:
helped create several major retail centers located along this cofBickakthrough

Technologiesnstitute, 2008)Some of the new developments and how they connect with

Ott awabs BRTFig@magbe shown i n
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Figure 6. Commercial investments around one of th@ransitwayd s s t(ldenke,daopage County, 2010)

5.2.4.3. Possible Actions Pittsburgh Could Take

1 Implement a mixuse zoning development plan in the BRT corridor with the
cooperation of communitgroups, businesses, universities, community visions and
the City of Pittsburgh.

1 Encourage the City to streamline their development approval process for TOD
related developments, which will help developers get a quicker return on their
investments.

1 Encourge businesses to freeze, or even reduce employee parking, especially
downtown, which would not only decrease traffic, but also increase the usage of
BRT and other public transit options.

5.3. Transit Revitalization Investment Districts (TRID)

5.3.1. Overview of TRID

In 2004, the General Assembly of Pennsyl vani
counties and public transportation agencies to work cooperatively to establish Transit
Revitalization Investment Districts (TRID)he purpose of the TRID is to makeésier to

achieve transibriented development by establishing a geographic area that could be used

for incremental tax revenu&he bill also encourages publicivate partnerships in TRID

development and implementatidrRIDs also encourage community alvement in the

planning of where thedundaries of the TRID should ieennsylvania General Assembly,

2004)

Before a TRID can be made, local municipalities must undertake a planning study with
involvement from transportaticagencies, the county and community development
agenciesThis planning study includes grants from the state, with local municipalities
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putting in additional monelso, public meetings must be held to explain TRID
implementation and other approaches tiwatid be usedOnce a TRID is in place, a

portion of tax revenue generated from within the TRID must to be used for public
transportation within the TRID, and may not be used elsewWRemnsylvania General
Assembly, 2004)The TRID bill was designed for rail and bus ways; however, BRT is not
excludedNational BRT Institute, 2009)

Since local governments lead TRID studies, the City of Pittsburgh would have to take the
lead on a TRID planning iy for the OaklandJptownDowntown corridorThere are
currently two TRID studies being led by the City of Pittsbufgte first is for the South

Hills Junction on Mt. Washington, and the second is for East Lili&rgn though the City

is currently condutng two studies, it is recommended that PAAC encourage the City of
Pittsburgh to conduct a TRID planning study for the BRT corridor.

5.3.2. South Hills Transit Revitalization Investment District Planning
Study

From June 2007 to May 2008 the municipalities of@ant and Mt. Lebanon partnered
with the Allegheny County Department of Economic Development and PAAE study
was funded by a $75,000 grant from the Pennsylvania Department of Community and
Economic Development to both Dormont and Mt. Lebanon who eggiied $25,000,
which made a total of $200,000 available for the stlilg study examines a %2 mile radius

around three light rail stations, |l ooking at
infrastructuredOt her i ssues presented include Apl ann
and | and developments, o0 as well as, fAan asse

devel oimlechanan, 2008)

The Planning Study focuses dné¢e TRID strategies: existing residential streets,

commercial districts and strategic opportunity sifd®e study has a strong focus on
strategic opportunity sites -apsdndinblw At he add
devel opment o0 teeatmandtrardsiphe Planying Btody alse® suggests the use

of tax incremental financing over 20 years to build up strategic opportunitySdeth

Hills TRID Study Presentation, 20083outh Hills TRID Final Report, 2008)

(Pennsylvania General Assembly, 2004)

5.4. Potential Investment Resources

5.4.1. Urban Redevelopment Authority of Pittsburgh (URA)

The URA is the biggest entity in Pittsburgh that deals with acquiring and gailbpgrties
within the city AccordingtothdJ) RA6s website (2011)

The URA is responsible for the acquisition and disposition of various

properties for the purpose of assembling sites for redevelopment. It
also acts as agent for the City of Pittsburgtagsembling properties
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for City-sponsored projects.

The URA works closely with our partner community development
corporations throughout the City of Pittsburgh to identify and target
sites for redevelopment

The URA makes it easy for developers to find aogquire landThey have a list of property
they own and are trying to sellhese properties are displayed in a map for the following
neighborhoods:

Central Business District
Bluff

CrawfordRoberts

West Oakland

Central Oakland

South Oakland

North Oakland

= =4 =4 -8 -4 _-9_-°

These propertieareshownbelow (Figure7-Figure14) to help visualize wherpotential
investments opportunitein the corridor are locate@urrent general zoning codes
(commercial, residential, etapere addedo help visualize what types of propedare
around those up for sale by the URAie zoning can also help developen®ose a site in

a zone they are looking to develop, although zoning laws are not too difficult to change
is important to note that because the URA owns these properties, some of them zoned as
GovernmentHistoric sites are also shown because thesasdnave historic preservation
laws tied to themDevelopments that used tax incremental financing (TIF) in 2008

are shown to help visualize what parcels are still being pai&ioife the TIFs are from a
couple of years ago, the data may have chding@me sites may have been paid off and
new TIFs may have been added.

The following maps all use this legend.

Legend Zoning
|:| URAAvailable Propety [ ] Commercl
Streets |:| Residential
E Meighborhoods |:| Govemment
Historic Sites |:| Industrial
TIFs {2008-200%) |:| Utilities
Rivers I Undeined
|:| Agricultural
[ ] other

Figure 7. Legendfor all the URA property maps
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Figure 9. URA Owned Property: Uptown overview.
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Figure 11. URA Owned Property: Forbes at Woodand Liberty at Market in the Central Business District
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Figure 14. URA Owned Property: In the West and South Oaklandareas

5.5. Potential Investment Strategies by Neighborhood

Different community groups in the Oakland, Uptow &owntown neighborhoods have
different visions of what their areas should look likeis leads to many different opinions
and ideas for what Pittsburgh should look like, and where tax dollars should go
Consequently, PAAC should include community groupthe planning process to
maximize investments around BRT statidagen though this is not an exhaustive list, it is
a start, listing the major community groups and visions in the Oakland, Uptown and
Downtown neighborhoods.

5.5.1. Oakland

Oakland is home to mgrbusinesses, universities, Aprofits and cultural institutions,

which include UPMC, the University of Pittsburgh, Carnegie Mellon University, Carlow

University and the Carnegie Cultural Complé&xh e Oakl and areabés four s
boasts more than 3&0 jobs, 100,000 daily visitors and 20,000 resideXiso, there are

more than 60,000 bus riders that pass through Oakland on the average workday, and 23,000

of those riders get offin Oakland Oa k|l andds | ocation within Pit
are dsplayed inFigurel5andFigurele.Oa k | a n d 6 s .Figured Gras@ectively s

(Oakland Task Force, 2010)
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Figure16.Oa k| and 6 s (vaklandd

Figure 15. Oaklandd s | ovathairt the €ity of Task Force, 2010)

Pittsburgh (Oakland Task Force, 2010)

5.5.1.1. Innovation Oakland

Innovation Oakland is an initiative of the Oakland Task Force, who partnered with many
institutions that reside i@akland, such as the Oakland Business Improvement District,
Carlow University, Carnegie Mellon University, UPMC and the University of Pittsburgh
According to Innovation Oaklandés vision,

Innovation Oakland is a technologpased approach to neighborhood
transformation introducing new ways of thinking about how
community assets, public spaces and commercial corridors contribute
towards the economic prosperity of Oakland and of the greater Western
Pennsylvania regiofOakland &sk Force, 2010, p. A4)

The Innovation Oakland Report was released in 2010 and includeshfmae course of

a c t itoawse teéhnology to deliver a physical and digital network of iconiefiweing

and artistic environmends The report focuses amays to improve signage, branding and

the general streetscape in OaklaHis includes making the area more pedestrian, bike

and bus friendly by either removing most of the signage or making the signage similar and
consistentAlso, phone applications drfuture kiosks around the neighborhood will help
pedestrians find their way through the city, as well as, find new placef@agtand Task
Force, 201Q)

5.5.1.2. Oakland Business Improvement District

The Oakland Business Improvem@istrict (OBID) encompasses the Forbes and Fifth
Corridor in OaklandFigurel17). OBID helps build partnerships between businesses and
property owners while improving the cleanliness, appearance and safety in O@iB#nd
also attracts, retains and promotes businesgks@nomic development through
marketing and event coordinatidDBID keeps businesses competitive by implementing
strategic revitalization strategies and keeping businesses informed of local and national
trends(Oakland Businessriprovement District, 2011)
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