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Foreword
Despite the increasing popularity of bus rapid transit in the United States, many communities remain 

unaware of key characteristics of the world’s best BRT systems.  In Chicago, The BRT Standard helped us 

guide design on two planned signature BRT corridors and include measures we otherwise would not have 

considered. It has been a great tool for reassuring stakeholder groups and the Chicago public that what we 

are doing is consistent with best practice. 

I am convinced that a high-quality BRT design can have a huge impact on our city. Cities around the 

world have seen BRT not only improve urban mobility, but also stimulate urban redevelopment, improve 

livability, and transform ordinary citizens into transit advocates. 

As BRT becomes more prevalent across the United States and across the world, The BRT Standard 2013 

can help cities achieve the best quality of service for their riders. By highlighting the essential features of 

BRT design and best practices from systems in the United States and abroad, The BRT Standard 2013 

provides a clear roadmap to high-quality BRT. 

I look forward to using The BRT Standard 2013 which improves upon the 2012 pilot BRT Standard 

Version 1.0, by better balancing the design needs of BRTs across different cities, countries, and continents. 

In just two years, it has become a well-recognized tool used by more and more cities, quickly becoming a 

key piece of the global urban renaissance.

Sincerely,

Commissioner Gabe Klein

Chicago Department of Transportation
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Introduction

Despite the increasing prevalence, prominence, 

and success of BRT, many people remain unaware of the 

characteristics of the best BRT corridors and their ability to 

provide levels of service more typically associated with metro 

and subway systems. This lack of awareness frequently results 

in desire for rail when BRT is a comparable, more cost-effective, 

and equally elegant solution. The lack of awareness stems 

partly from the lack of a common definition for BRT. Without a 

definition, oftentimes, modest improvements to standard bus 

service are inaccurately labeled as BRT. 

The BRT Standard functions as a means of achieving a 

common definition, as a scoring system, and as a planning 

tool. By laying out the essential elements of BRT corridors, 

it provides a framework for system designers, decision-

makers, and the sustainable transport community to identify 

and implement top-quality BRT corridors. The BRT Standard 

celebrates cities that are leading the way on BRT excellence and 

offers best practice-based guidance to those in the process of 

planning a system. 

Certifying a BRT corridor as basic BRT, bronze, silver, or 

gold places it within the hierarchy of international best practice; 

however, all standard levels represent excellence in BRT. 

The certified cities are beacons of progress that have 

adopted a cutting-edge form of mass transit, elevating 

urban transport to a new level of excellence while making 

communities more livable, competitive, and sustainable. From 

Guadalajara, Mexico to Guangzhou, China, cities that have built 

gold-standard BRT have seen significant benefits to commuters, 

increased revitalization of city centers, and better air quality.

As we continue to clarify and elevate the standards to 

which all BRT systems are built, more people will experience 

the convenience and comfort of this cutting-edge mode of 

transport, and more cities will experience the benefits of  

an efficient and cost-effective mass-transit system. Our  

hope is that this will bring about the fundamental change  

needed to shift people out of their cars towards modern and  

sustainable BRT.

The BRT Standard is the centerpiece of a 

global effort by leaders in bus transportation 

design to establish a common definition of 

bus rapid transit (BRT) and ensure that BRT 

systems more uniformly deliver world-class 

passenger experiences, significant economic 

benefits, and positive environmental impacts. 
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Why was The BRT Standard created?

The BRT Standard was developed to create 

a common definition of bus rapid transit and 

recognize high-quality BRT systems around the 

world. It also functions as a technical tool to guide 

and encourage municipalities to consider the key 

features of the best BRT systems as they move 

through the design process.

Historically, there has been no common 

understanding of precisely what constitutes 

BRT. The lack of a common definition has caused 

confusion about the concept. The absence of an 

agreement among planners and engineers has 

meant that for every new BRT corridor that is 

world class, dozens of bus corridors opened that 

were incorrectly labeled BRT.  The lack of any sort 

of quality control has made it possible for modest 

bus system improvements to be branded as BRT, 

leading to some backlash about BRT. Modest 

incremental improvements, while beneficial to 

bus passengers, are often not the most cost-

effective solution, and they certainly  

do not add up to the fundamental change needed  

to shift the travel paradigm from a disbursed 

pattern of private automobile travel to bus-based  

mass transit.

BRT also plays an important role in the global 

effort to reduce transport-sector emissions. As 

emissions from private motor-vehicle use grow, 

shifting these trips onto public transit by improv-

ing the quality and reach of BRT becomes critical. 

Establishing a quality standard for BRT not only 

ensures that better projects are built, but that 

transport sector emissions are reduced. 

Certifying a BRT corridor as gold, silver, 

bronze, or basic sets an internationally-

recognized standard for what is BRT and what is 

best practice in BRT. The elements that receive 

points in The BRT Standard have been evaluated 

in a wide variety of contexts. When present, 

they result in consistently improved system 

performance and have a positive impact  

on ridership.

What’s new in 2013?

The BRT Standard 2013 is the culmination of 

a review of Version 1.0 of The BRT Standard 

(launched in 2012) by The BRT Standard Technical 

Committee and practitioners around the world. 

Revisions were made collectively by the Technical 

Committee—a group comprised of the world’s 

leading BRT engineers, designers, and planners. 

Descriptions of the most significant changes 

follow in the sections below.

Definition of Corridor & Demand Profile

The BRT Standard scores BRT corridors and, as 

such, requires that those be clearly defined. In 

the pilot version, a corridor was defined as: “A 

section of a road or contiguous roads served by 

a bus route or multiple bus routes, including the 

section(s) where the majority of transit trips in 

the area pass.” The primary reason for defining 

the corridor in this way was to ensure that BRT 

infrastructure was built in locations with the 

highest demand instead of stopping right  

before those areas. 

However, through testing over the course 

of the year, the Technical Committee concluded 

that this definition does not capture the essence 

of a BRT corridor: dedicated lanes. Additionally, 

the committee determined that questions 

relating to whether the corridor operates in the 

highest demand segments were better handled 

in the scoring system itself. Thus, it revised the 

definition of corridor as follows: 

 

“A section of a road or contiguous roads served 

by a bus route or multiple bus routes that have 

dedicated lanes with a minimum length of 4 

kilometers.” 

The Committee created a new element in 

the scoring system called “Demand Profile” that 

awards three points for corridors that include 
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the highest demand segment and zero points 

otherwise. 

This new element awards points to systems 

where the dedicated lanes extend into the most 

congested areas with the highest passenger 

demand (downtowns, for example), but are often 

the most difficult to achieve politically.

BRT Basics & Basic BRT

The definition of BRT—including which corridors 

qualify and which do not—has been long debated 

but has not found international consensus. The 

debate has largely centered on a set of qualitative 

definitions which provide no clear way of 

determining whether a corridor is BRT. 

Unlike Version 1.0, The BRT Standard 

2013 creates a concrete “minimum definition,” 

prioritizing the most critical design elements in 

the scoring system and requiring a minimum point 

value for those elements in order for a corridor 

to qualify as BRT. These “BRT Basics” are a set 

of elements that the Technical Committee has 

deemed essential for the operational performance 

of the service—keeping the “r” in bus rapid 

transit—and the experience of the passenger. 

This minimum qualification is a pre-condition 

to receiving a gold, silver, or bronze ranking. 

Systems that do not achieve gold, silver, or bronze 

may still be BRT using this definition. The BRT 

Basics aim to establish a baseline for what  

defines BRT, recognizing all systems that have 

made design and investment decisions that 

distinguish them as BRT.

The five essential BRT elements for which 

points are awarded include:

• Busway alignment: 7 points

• Dedicated right-of-way: 7 points

• Off-board fare collection: 7 points

• Intersection treatments: 6 points

• Platform-level boarding: 6 points

The total possible number of points 

achievable with the BRT Basics is 33. However, 

a corridor must score a minimum of 4 for both 

busway alignment and dedicated right-of-way to 

be defined as BRT. Additionally, the corridor must 

meet a minimum score of 18 (50 percent of the 

total points) on all of the BRT Basics to qualify as 

“Basic BRT”. 

A Better Balance for Context

The BRT Standard is intended to score all BRT 

corridors according to a single set of criteria 

rather than relative to a corridor’s demand or 

a city’s population. It does not differentiate 

between high-, medium-, and low-demand BRT 

corridors. The purpose of The BRT Standard is to 

create one definition of international best practice 

in BRT design that can be built to different sizes 

depending on demand. However, there were some 

elements in Version 1.0 that gave slightly more 

preference to design elements most appropriate 

to only the highest demand corridors, such as 

those in Guangzhou and Bogotá.

For the 2013 version of The BRT Standard, 

the Technical Committee reduced the number of 

points associated with elements more appropriate 

in higher demand contexts (e.g., docking bays and 

sub-stops), and added new elements appropriate 

in any context (e.g., distances between stations). 

In the 2013 version, the Technical Committee 

agrees, however, that the points associated with 

elements more appropriate in higher demand 

contexts are still considered good practice to 

include on lower-demand corridors, as they can 

improve the overall quality of any system. 

Corridors with very low demand, however, 

probably cannot justify BRT investments of 

any kind, just as they probably cannot justify 

LRT (light-rail transit) or other mass transit 

investments.    
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The BRT Standard Governance

Two committees govern The BRT Standard: 

the Technical Committee and the Institutional 

Endorsers. The Institute for Transportation and 

Development Policy (ITDP) currently convenes 

both committees. 

The Technical Committee of The BRT Standard 

comprises globally-renowned experts on BRT. 

This committee serves as a consistent source of 

sound technical advice with respect to BRT and 

is the basis for establishing the credibility of The 

BRT Standard. The Technical Committee certifies 

corridors and recommends revisions to The BRT 

Standard as needed. 

The BRT Standard Technical Committee 

members include: 

Manfred Breithaupt, GIZ

 Wagner Colombini Martins, Logit Consultoria

Paulo Custodio, Consultant

Walter Hook, ITDP

Colleen McCaul, Consultant

 Gerhard Menckhoff, World Bank (retired)*

Carlos Felipe Pardo, Slow Research

 Scott Rutherford, University of Washington*

Pedro Szasz, Consultant

Lloyd Wright, Asian Development Bank*

Unless indicated by an asterisk (*), each 

committee member also represents his or her 

institution.   

The emissions scoring detail for buses was 

recommended by the International Council on 

Clean Transportation (ICCT), a member of the Best 

Practice Network of the ClimateWorks Foundation. 

The Institutional Endorsers are an integrated 

group of highly respected institutions in the fields 

of city building, public transport systems, and 

climate change, with decision-making abilities 

over The BRT Standard certification process. 

All have a commitment to high-quality public 

transport and a dedication to its contribution for 

social and economic development. 

They establish the strategic direction, ensure 

that BRT projects ranked by the scoring system 

uphold the goals of The BRT Standard, and 

promote The BRT Standard as a quality check for 

BRT projects globally. 

The Institutional Endorsers include:

• ClimateWorks Foundation

•  Gesellschaft für Internationale 

Zusammenarbeit (GIZ)

•  Institute for Transportation and 

Development Policy (convener) 

•  International Council on Clean 

Transportation (ICCT) 

• Rockefeller Foundation

What is The BRT Standard

The BRT Standard scoring system was created as 

a way of protecting the BRT brand and offering 

recognition to high-quality BRT systems around 

the world. Certifying a BRT corridor as gold, silver, 

bronze, or basic sets an internationally recognized 

standard for the current best practice for BRT.

Awarding Points

Points are only awarded for those elements of 

corridor design that most significantly improve 

operational performance and quality of service. 

The full point system is shown on page 12 and 

described in detail throughout the rest of this 

document. The criteria used to determine the 

point system are as follows:

•  The points should act as proxies for 

a higher quality of customer service 

(speed, comfort, capacity, etc).

•  The points should be awarded based on 

a general consensus among BRT experts 

on what constitutes best practice in 
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system planning and design, and their 

relative importance.

•  The points should reward good, often 

politically-challenging design decisions 

made by the project team that will result 

in superior performance, rather than 

rewarding characteristics that may be 

innate to the corridor.

•  The metrics and weightings should be 

easily and equitably applicable and 

scalable to a wide range of BRT corridors 

in different contexts—from lower-

ridership, smaller corridors to larger, 

high-volume corridors.

•  The basis for the score should 

be reasonably transparent and 

independently verifiable without 

recourse to information that is not 

readily obtained.

The maximum number of points a system can 

earn is 100. Below is an overview of the four BRT 

Standard point categories. Bronze, silver, and 

gold all reflect well-designed corridors that have 

achieved excellence. A lower score could reflect 

that more significant measures were not justified 

in a particular case. 

BRT Standard 2013 Rankings

Gold-standard BRT: 85 – 100 points

Gold-standard BRT is consistent in almost all 

respects with international best practice.  These 

systems achieve the highest in operational 

performance and efficiency, while providing a high 

quality of service. It is achievable on any corridor with 

sufficient demand to justify any BRT investments, 

but may cost a little more to achieve.  These systems 

have the greatest ability to inspire the public,  

as well as other cities. 

Silver-standard BRT: 70–84 points

Silver-standard BRT includes most of the elements 

of international best practice and is likely to be cost 

effective on any corridor with sufficient demand to 

justify BRT investment. These systems achieve high 

operational performance and quality of service.

Bronze-standard BRT: 55–69 points

Bronze-standard BRT solidly meets the definition 

of BRT and is mostly consistent with international 

best practice. Bronze standard BRT has some 

characteristics that elevate it above the BRT Basics, 

achieving higher operational efficiencies or quality  

of service than basic BRT.    

Basic BRT: 18–55 Points

Basic BRT refers to a core set of elements that the 

Technical Committee has deemed essential to  

the definition of BRT. This minimum qualification  

is a pre-condition to receiving a gold, silver,  

or bronze ranking.

Design versus Performance

The BRT Standard relies on observable corridor 

characteristics that are associated with high 

performance, rather than on performance 

measurements. This is currently the most reliable 

and equitable mechanism for recognizing quality 

in different corridors. The main reasons for this 

approach include:

•  The ability to assess both planned 

and existing corridors: The BRT 

Standard is intended to help guide 

planning and design decisions prior to 

corridor implementation. The scoring 

tool is usable both for planned and 

built corridors, whereas performance 

standards are only applicable when 

assessing existing corridors.
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•  Good data is rare and expensive: 

While the effect of the BRT corridor on 

a passenger’s door-to-door travel time 

is the ideal performance-appraisal 

metric, this data is extremely difficult, 

expensive, and time-consuming to 

collect, and nearly impossible to 

independently corroborate. 

Other Project Appraisal Tools

The BRT Standard is intended to complement 

cost-effectiveness measurements and system- 

performance evaluations. Using only cost- 

effectiveness appraisal tools without The BRT 

Standard could lead to either under-spending 

on capital investments, which would actually 

decrease operating cost, or it could result in 

overspending on measures that cannot really be 

justified under certain circumstances.  

For these reasons, The BRT Standard should be 

used in tandem with cost-effectiveness or cost-

benefit evaluation. 

Similarly, The BRT Standard may be a useful 

element of project appraisal as a way of testing 

the credibility of claimed speed improvements 

or other performance claims made as part of a 

more systematic “performance-based” appraisal, 

such as the U.S. Federal Transit Administration’s 

cost-effectiveness analysis or the internal rate-

of-return analysis required by the development 

banks during project appraisal.   

 

 

 

 

 

 

 

 

Process

The BRT Standard is reviewed and updated 

annually by the Technical Committee. Corridors 

will be evaluated by members of the Technical 

Committee over the course of the year and their 

scores will be submitted to The BRT Standard 

Technical Committee to certify at the end of each 

year.  Only corridors that have not previously been 

scored will be eligible for scoring; those corridors 

previously scored may request to be re-scored. 

Scores will be released in the first quarter 

of the following year and used as a means 

to compare and celebrate those that have 

implemented true BRT, making the politically 

courageous and technically difficult decisions 

necessary to get there. 

The BRT Standard Technical Committee and 

the Institutional Endorsers look forward to making 

this an even stronger tool for creating better BRT 

systems and encouraging better public transport 

that benefits cities and citizens alike.

For any questions on the scoring process, 

please contact us at brtstandard@itdp.org.
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This scorecard shows the criteria and point values that make up 
The BRT Standard, followed by a detailed description for each. 

BRT Standard Scorecard

CATEGORY  max score

brt basics (pp. 15 – 21)  
Busway alignment  7

Dedicated right-of-way 7

Off-board fare collection 7

Intersection treatments 6

Platform-level boarding 6

service planning (pp. 22 – 27)

Multiple routes 4

Peak frequency 3

Off-peak frequency 2

Express, limited, and local services 3

Control center 3

Located in top-ten corridors  2

Hours of operations 2

Demand profile 3

Multi-corridor network 2

infrastructure (pp. 28 – 32)

Passing lanes at stations 4

Minimizing bus emissions 3

Stations set back from intersections  3

Center stations 2

Pavement quality 2

 max score

station design and station-bus interface 
(pp. 33 – 36)

Distance between stations 2

Safe and comfortable stations 3

Number of doors on bus 3

Docking bays and sub-stops 1

Sliding doors in BRT stations 1

quality of service and 
passenger-information systems (pp. 37 – 38)

Branding  3

Passenger information  2

integration and access (pp. 39 – 44)

Universal access 3

Integration with other public transport  3

Pedestrian access 3

Secure bicycle parking  2

Bicycle lanes  2

Bicycle-sharing integration 1

TOTAL  100

BRT BASICS (Minimum Needed: 18) 33
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point deductions (pp. 46 – 48)

Commercial speeds -10

Peak passengers per hour per direction (pphpd) below 1,000 -5

Lack of enforcement of right-of-way  -5

Significant gap between bus floor and station platform -5

Overcrowding -3

Poorly maintained busway, buses, stations and technology systems -8

Silver: 70–84 points Bronze: 55–69 pointsGold: 85 points or above



14THE BRT STANDARD 2013

Definition of a BRT Trunk Corridor

The BRT Standard is to be applied to specific BRT 

trunk corridors rather than to a BRT system as a 

whole. This is because the quality of BRT in cities 

with multiple corridors can vary significantly. For 

the purposes of The BRT Standard, a BRT trunk 

corridor is defined as follows: 

“ A section of a road or contiguous roads 

served by a bus route or multiple bus 

routes that have dedicated lanes with 

a minimum length of 4 kilometers.” 

The primary reason for defining the corridor 

in this way is that in some cities, BRT is not 

prioritized over automobile traffic, an essential 

element in rapid transit that improves both 

efficiency and cost. In order to avoid rewarding 

systems that don’t make this political choice, 

the corridor needs to be defined as including 

dedicated bus lanes. 

Scoring in Detail



THE BRT STANDARD 2013 15

The “BRT Basics” are a set of elements that the 

Technical Committee has deemed essential to 

defining a corridor as BRT. The five essential 

elements of BRT are:

Busway alignment: 7 points*

Dedicated right-of-way: 7 points*

Off-board fare collection: 7 points

Intersection treatments: 6 points

Platform-level boarding: 6 points

Of the five essential elements, a corridor must 

score at least four (4) on both busway alignment 

and dedicated right-of-way to be identified as 

BRT, and proceed with the rest of the scoring. 

These two elements eliminate sources of delay 

from congestion or other vehicles thus increasing 

efficiency and lowering operating cost. They are 

of critical importance in differentiating BRT from 

standard bus service.

BRT BASICS

The BRT Basics
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Busway Alignment

7 POINTS MAXIMUM

The busway is best located where conflicts with 

other traffic can be minimized, especially from 

turning movements from mixed-traffic lanes. 

In most cases, the central verge of a roadway 

encounters fewer conflicts with turning vehicles 

than those closer to the curb due to alleys, park-

ing lots, etc. Additionally, while delivery vehicles 

and taxis generally require access to the curb, the 

central verge of the road usually remains free of 

such obstructions. All of the design configuration 

recommendations detailed below are related to 

minimizing the risk of delays caused by turning 

conflicts and obstructions.

�DBRT Basics: This is an element of BRT deemed 

as essential to true BRT corridors. A minimum 

score of 4 must be achieved on this element to be 

defined as BRT.  

 

Scoring Guidelines: This scoring is weighted using 

the percentage of the trunk corridor of a particular 

configuration multiplied by the points associated 

with that configuration and then adding those 

numbers together. Segments including bridges, 

tunnels, expressways, or non-built-up areas, which 

don’t impede the efficiency of the system, are not 

factored into  the corridor score.�

BRT BASICS

trunk corridor configurations points

Two-way median-aligned busways that are in the central verge of a two-way road 7

Bus-only corridors where there is a fully exclusive right-of-way and no parallel mixed traffic,  7  
such as transit malls (e.g. Bogotá, Curitiba, Quito, and Pereira), and converted rail corridors  
(e.g. Cape Town and Los Angeles) 

Busways that run adjacent to an edge condition like a waterfront or park where there are 7  
few intersections to cause conflicts 

Busways that run two-way on the side of a one-way street  7

Busways that are split into two one-way pairs but are centrally aligned in the roadway 4

Busways that are split into two one-way pairs but aligned to the curb 4

Busways that operate through virtual lanes produced by a series of bus queue-jump lanes  1  
at intersections

Curb-aligned busway that is adjacent to the curb 0
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Passing
Lane

Passing
Lane

Bus
Lane

Bus
Lane

Mixed Traffic LanesBike
Lane

Sidewalk Bike
Lane

Sidewalk

Sidewalk Sidewalk

Station Mixed Traffic Lanes

Possible configurations 
These sections are only meant to show an example and are not meant to be inclusive of all possible configurations per type.

EXAMPLE OF TWO-WAY MEDIAN-ALIGNED BUSWAY

THAT IS IN THE CENTRAL VERGE OF A TWO-WAY ROAD

7  POINTS

Station One Way
Bus Lane

Passing
Lane

One Way
Mixed
Traffic

One Way
Mixed
Traffic

Bike
Lane

Bike
Lane

Sidewalk Sidewalk

EXAMPLE OF A BUS-ONLY CORRIDOR  

WHERE THERE IS EXCLUSIVE RIGHT-OF-WAY  

AND NO PARALLEL MIXED TRAFFIC

4 POINTS

Two-way BuswayMixed TrafficSidewalk SidewalkBike
Lane

EXAMPLE OF BUSWAY

THAT RUNS TWO-WAY 

ON THE SIDE OF A 

ONE-WAY STREET

7 POINTS

Parking
Lane

Median

Bus LaneParking
Lane

One Way
Mixed
Traffic

Sidewalk Sidewalk

EXAMPLE OF 

CURB-ALIGNED BUSWAY

THAT IS ADJACENT

TO THE CURB AND

PROTECTED BY PARKING

1  POINT

BuswaySidewalk Sidewalk

EXAMPLE OF A  

BUS-ONLY  

CORRIDOR WHERE 

THERE IS  

EXCLUSIVE  

RIGHT-OF-WAY  

AND NO PARALLEL 

MIXED TRAFFIC

7  POINTS

BRT BASICS
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Dedicated Right-of-way

7  POINTS MAXIMUM

A dedicated right-of-way is vital to ensuring 

that buses can move quickly and unimpeded by 

congestion. Physical design is critical to the self-

enforcement of the right-of-way. Dedicated lanes 

matter the most in heavily congested areas where 

it is harder to take a lane away from mixed traffic 

to dedicate it as a busway. 

 Enforcement of the dedicated lanes can be 

handled in different ways and can have varying 

degrees of permeability (e.g. delineators, 

electronic bollards, car traps, colorized pavement, 

and camera enforcement). In some designs the 

bus stations themselves can act as a barrier. 

Some permeability is generally advised as buses 

occasionally break down and block the busway or 

otherwise need to leave the corridor. 

 Delineators are road markers that define the 

busway, and need enforcement to be effective. 

 

�DBRT Basics: This is an element of BRT deemed 

as essential to true BRT corridors. A minimum 

score of 4 must be achieved on this element to be 

defined as BRT.

Scoring Guidelines: The scoring system is based 

on the amount of corridor that has dedicated 

right-of-way, and the placement of that dedication 

in relation to observed peak-hour congestion.

Megabus, Pereira, 

Colombia illustrates  

full segregation.

BRT BASICS

type of dedicated right-of-way points

Dedicated lanes and full enforcement or physical segregation applied to over 90%  7 
of the busway corridor length

Dedicated lanes and full enforcement or physical segregation applied to over 75%  6 
of the busway corridor length

Delineators only or colorized pavement only without other enforcement measures  4 
applied to over 75% of the busway corridor length 

Delineators only or colorized pavement only without other enforcement measures  2 
applied to over 40% of the busway corridor length 

Camera-enforcement with signs only  1
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Off-board Fare Collection

7  POINTS MAXIMUM
 

Off-board fare collection is one the most important 

factors in reducing travel time and improving the 

customer experience. 

There are two basic approaches to off-board 

fare collection: ”Barrier-controlled,” where 

passengers pass through a gate, turnstile, or 

checkpoint upon entering the station where their 

ticket is verified or fare is deducted, or “proof-of-

payment,” where passengers pay at a kiosk and 

collect a paper ticket which is then checked on 

board the vehicle by an inspector. Both approaches 

can significantly reduce delay. However, barrier-

controlled is slightly preferred because:

•  It is somewhat easier to accommodate multiple 

routes using the same BRT infrastructure;

•  It minimizes fare evasion, as every passenger 

must have his/her ticket scanned in order to 

enter the system, versus proof-of-payment 

which requires random checks; 

•  Proof-of-payment can cause anxiety for 

passengers who may have misplaced  

lost tickets;

off-board fare collection  points

100% of trunk stations have barrier-controlled, off-vehicle fare collection 7

75% + of trunk stations have barrier-controlled, off-vehicle fare collection 6

Proof-of-payment on all routes that touch the trunk corridor 6

60 – 75% of trunk stations have barrier-controlled, off-vehicle fare collection  5

45 – 60% of trunk stations have barrier-controlled, off-vehicle fare collection 4

Proof-of-payment on some routes that run on the trunk corridor  3

30 – 45% of trunk stations have barrier-controlled, off-vehicle fare collection 2

15–30% of trunk stations have barrier-controlled, off-vehicle fare collection 1

< 15% of trunk stations have barrier-controlled, off-vehicle fare collection 0

•  The data collected by barrier-controlled systems 

upon boarding, and sometimes upon alighting, 

can be useful in future system planning.

On the other hand, proof-of-payment systems on 

bus routes that extend beyond trunk BRT corridors 

extend the benefits of time savings to those 

sections of the bus routes that lie beyond the  

BRT trunk corridor. 

�DBRT Basics: This is an element of BRT deemed  

as essential to true BRT corridors. 

Kiosk to buy a ticket 

for proof-of-payment 

system, Las Vegas, USA

Turnstiles in  

Guatemala City’s BRT

BRT BASICS
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Intersection Treatments

6  POINTS MAXIMUM

There are several ways to increase bus 

speeds at intersections, all of which are 

aimed at increasing the green signal time 

for the bus lane. Forbidding turns across 

the bus lane and minimizing the number of 

traffic-signal phases where possible are the 

most important. Traffic-signal priority when 

activated by an approaching BRT vehicle is 

useful in lower-frequency systems.

�DBRT Basics: This is an element of BRT 

deemed as essential to true BRT corridors.

Left turns are not allowed at 

this intersection along the  

BRT corridor in Las Vegas, USA.

BRT BASICS

intersection treatments points

All turns prohibited across the busway  6

Most turns prohibited across the busway 5

Approximately half of the turns prohibited 4 
across the busway and some signal priority

Some turns prohibited across the busway 3 
and some signal priority

No turns prohibited across the busway 2 
but signal priority at most or all intersections 

No turns prohibited across the busway  1 
but some intersections have signal priority

No intersection treatments  0
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Platform-level Boarding

6  POINTS MAXIMUM

Having the bus-station platform level with the  

bus floor is one of the most important ways  

of reducing boarding and alighting times per 

passenger. Passengers climbing steps, even 

relatively minor steps, can mean significant delay, 

particularly for the elderly, disabled, or people 

with suitcases or strollers. The reduction or 

elimination of the vehicle-to-platform gap is also 

key to customer safety and comfort. There is a 

range of measures to achieve gaps of less than 5 

cm (2 in.), including guided busways at stations, 

alignment markers, Kassel curbs, and boarding 

bridges. This does not take into account which 

technique is chosen, just so long as the gap  

is minimized.

�DBRT Basics: This is an element of BRT deemed 

as essential to true BRT corridors. 

Scoring Guidelines: Station platforms should be 

at the same height as bus floors, regardless of the 

height chosen.

percentage of buses 
with at-level boarding points

100% of buses are platform level; 6 
system-wide measures for reducing 
the gap in place  

80% of buses; system-wide measures 5 
for reducing the gap in place 

60% of buses; system-wide measures 4 
for reducing the gap in place 

100% of buses are platform level with no 
other measures for reducing the gap in place 

40% of buses 3

20% of buses 2

10% of buses 1

No platform-level boarding 0

BRT BASICS

PLatform-level boarding 

speeds boarding and alighting 

in Ahmedabad, India.
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BRT Corridor

Multiple Routes

4  POINTS MAXIMUM
 

Having multiple routes operate on a single 

corridor is a good proxy for reduced door-to-door 

travel times by reducing transfer penalties. 

 

This can include:

•  Routes that operate over multiple corridors,  

as exists with TransMilenio in Bogotá or 

Metrobús in Mexico City;

•  Multiple routes operating in a single corridor 

that go to different destinations once they leave 

the trunk line, as exists with the Guangzhou, 

Cali, and Johannesburg BRT systems.

This flexibility of bus-based systems is one  

of the primary advantages of BRT that is 

frequently not well used or understood. 

multiple routes  points

Two or more routes exist on the corridor,  4 
servicing at least two stations 

No multiple routes 0

SERVICE PLANNING
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Mexico City’s Metrobús, for instance, added 

an additional 20,000 daily passengers just by 

eliminating the transfer penalty with a direct 

route connecting Corridor I (Insurgentes) with 

Corridor II (Eje 4).

Guangzhou has multiple routes, 

as seen in the passenger 

information sign, that run  

on the same corridor.

SERVICE PLANNING
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Peak Frequency

3  POINTS MAXIMUM

How often the bus comes during peak travel 

times such as rush hour is a good proxy for 

quality of service and corridor selection. A higher 

frequency usually means higher ridership, 

although the scoring of peak frequencies have 

been set at levels that still allow systems in 

lower-demand environments to receive some 

points. Additionally, in order for BRT to be truly 

competitive with alternative modes, like the 

private automobile, passengers need to be 

confident that their wait times will be short and 

the next bus will arrive soon. 

Scoring Guidelines: Peak frequency is measured 

by the number of buses per hour for each route 

that passes the highest-demand segment on 

the corridor during the peak period. The peak 

frequency score is then determined based on the 

percentage of routes that have a frequency of at 

least eight buses per hour in the peak period. 

% routes with at least  
8 buses per hour points

100% have at least 8 buses per hour  3

75% have at least 8 buses per hour  2

50% have at least 8 buses per hour  1

< 25% have at least 8 buses per hour 0

% routes with at least  
4 buses per hour points

100% of all routes have at least  2 
4 buses per hour 

60% of all routes have at least  1 
4 buses per hour 

< 35% of all routes have at least 0
4 buses per hour 

Off-peak Frequency

2  POINTS MAXIMUM

As with peak frequency, how often the bus comes 

during off-peak travel times is a good proxy for 

quality of service and corridor selection. 

Scoring Guidelines: Off-peak frequency here is 

measured by the buses per hour of each passing 

the highest-demand segment on the corridor 

during the off-peak (mid-day) period. The off-peak 

frequency score is then determined based on  

the percentage of all routes that have a frequency 

of at least four buses per hour during the  

off-peak period. 

TransMilenio,  

Bogotá, Colombia

SERVICE PLANNING
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Control Center

3  POINTS MAXIMUM
 

Control centers for BRT systems are increasingly 

becoming a requirement for a host of service 

improvements, such as avoiding bus bunching, 

monitoring bus operations, identifying problems, 

and rapidly responding to them. 

A full-service control center monitors 

the locations of all buses with GPS or similar 

technology and can:

• Respond to incidents in real-time 

• Control the spacing of buses 

•  Determine and respond to the 

maintenance status of all buses in  

the fleet 

•  Record passenger boardings and 

alightings for future service adjustments 

•  Use Computer-Aided Dispatch (CAD)/

Automatic Vehicle Location (AVL) for bus 

tracking and performance monitoring.

 

A full-service center should be integrated with a 

public transport system’s existing control center,  

if it exists, as well as the traffic signal system.

control center points

Full-service control center 3

Control center with most services 2

Control center with some services 1

No control center 0

Express, Limited, and Local Services

3  POINTS MAXIMUM

One of the most important ways that mass-transit 

systems increase operating speeds and reduce 

passenger travel times, is by providing limited 

and express services. While local services stop at 

every station, limited services skip lower-demand 

stations and stop only at major stations that 

have higher passenger demand. Express services 

often collect passengers at stops at one end  

of the corridor, travel along much of the corridor  

without stopping, and drop passengers off at  

the other end. 

Infrastructure necessary for the inclusion of 

express, limited, and local BRT services is 

captured in other scoring metrics. 

service types points

Local services and multiple types of  3 
limited and/or express services

At least one local and one limited  2 
or express service option

No limited or express services 0

Guangzhou, China  

BRT control center

SERVICE PLANNING
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Demand Profile

3  POINTS MAXIMUM

Building highest-quality BRT infrastructure in 

the highest-demand segments of a road ensures 

that the greatest number of passengers benefit 

from the improvements. This is most significant 

when the decision is made whether or not to build 

a corridor through a downtown; however, it can 

also be an issue outside of a downtown on a road 

segment that has a variable demand profile.

Scoring Guidelines: The corridor must include, 

either exclusively or by extension, the road 

segment with the highest demand within a 2-km 

distance from either end of the corridor. This 

segment must not only have exclusive lanes but 

must also meet the minimum requirements of  

the BRT Basics. 

demand profile points

Corridor includes highest-demand segment 3

Corridor does not include highest-  0 
demand segment 

Hours of Operations

2  POINTS MAXIMUM

A viable transit service must be available to 

passengers for as many hours throughout the day 

and week as possible. Otherwise, passengers 

could end up stranded or may simply seek 

another mode.

Scoring Guidelines: Late-night service refers to 

service until midnight and weekend service refers 

to both weekend days.

operating hours points

Both late-night and weekend service 2

Late-night service, no weekends OR 1 
weekend service, no late-nights

No late-night or weekend service 0

Located In Top-Ten Corridors

2  POINTS MAXIMUM

If the BRT corridor is located along one of the 

top-ten corridors, in terms of aggregate bus 

ridership, this will help ensure a significant 

proportion of passengers benefit from 

the improvements. Points are awarded to 

systems that have made a good choice for 

the BRT corridor, regardless of the level of 

total demand.

Scoring Guidelines: If all top-ten demand 

corridors have already benefited from public-

transport infrastructure improvements and 

the corridor, thus, lies outside the top ten,  

all points are awarded.

corridor location points

Corridor is one of top-ten demand corridors 2

Corridor is outside top-ten demand corridors 0

SERVICE PLANNING

This map showing the 

demand from road-

based transit highlights 

that the first corridor 

of Johannesburg’s BRT 

(in red) is one of the top 

corridors. The higher the 

demand the wider the 

green and red lines.
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Map of all existing and 

potential BRT corridors  

in Jakarta, Indonesia.

Multi-corridor Network

2  POINTS MAXIMUM

Ideally, BRT should include multiple corridors 

that intersect and form a network as this expands 

travel options for passengers and makes the 

system more viable as a whole. When designing a 

new system, some anticipation of future corridors 

is useful to ensure the designs will be compatible 

with later developments. For this reason, a long-

term plan is recognized. 

multi-corridor network points

Intersecting or connecting to an existing  2 
or planned BRT network

Part of, but not connected to, an existing  1 
or planned BRT network

No BRT network planned or built 0

SERVICE PLANNING
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Passing Lanes at Stations

4  POINTS MAXIMUM

Passing lanes at station stops are critical to allow 

both express and local services. They also allow 

stations to accommodate a high volume of buses 

without getting congested with buses backed up 

waiting to enter. While more difficult to justify in 

low-demand systems, passing lanes are a good 

investment, yielding considerable passenger 

travel time savings and allowing for flexibility as 

the system grows.

passing lanes points

Physical, dedicated passing lanes 4

Buses overtake in on-coming dedicated lanes 2

No passing lanes 0

TransMilenio, Bogotá, Colombia 

was the first to introduce 

passing lanes at stations, 

increasing the system’s capacity.

INFRASTRUCTURE
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Minimizing Bus Emissions

3  POINTS MAXIMUM

Bus tailpipe emissions are typically a large source 

of urban air pollution. Especially at risk are bus 

passengers and people living or working near 

roadsides. In general, the pollutant emissions of 

highest concern from urban buses are particulate 

matter (PM) and nitrogen oxides (NOx). Minimizing 

these emissions is critical to the health of both 

passengers and the general urban population. 

The primary determinant of tailpipe emission 

levels is the stringency of governments’ emissions’ 

standards. While some fuels tend to produce lower 

emissions, like natural gas, new emission controls 

have enabled even diesel buses to meet extremely 

clean standards. Moreover, “clean” fuels do not 

guarantee low emissions of all pollutants. As a 

result, our scoring is based on certified emissions 

standards rather than fuel type.

Over the last two decades, the European Union 

and the United States have adopted a series of 

progressively tighter emissions standards that are 

being used for this scoring system. Buses must be 

in compliance with Euro VI and U.S. 2010 emission 

standards to receive 3 points. These standards 

result in extremely low emissions of both PM and 

NOx. For diesel vehicles, these standards require 

the use of PM traps, ultra-low-sulfur diesel fuel, 

and selective catalytic reduction. To receive two 

points, buses need to be certified to Euro IV or V 

with PM traps (note: 50 ppm sulfur diesel fuel or 

lower required for PM traps to function effectively). 

Vehicles certified to the Euro IV and V 

standards that do not require traps emit twice 

as much PM as vehicles meeting more recent 

standards. Therefore, these vehicles are awarded 

one point. Ideally, buses will include contractually 

stipulated requirements in the purchase order to 

control real-world NOx emissions from buses in 

use, because the actual NOx emissions from urban 

buses certified to Euro IV and V have been tested 

at levels substantially higher than certified levels. 

emissions standards points

Euro VI or U.S. 2010        3

Euro IV or V with PM traps 2 
or US 2007 

Euro IV or V or Euro III CNG or using  1 
verified PM trap retrofit  

Below Euro IV or V      0

Because that is hard to verify, it is included as  

a recommendation, but not as a requirement, 

for receiving the two points. 

Zero points are awarded for U.S. 2004 and 

Euro III standards, because these standards 

allow ten times as much PM emissions as 

the U.S. 2010 and Euro VI standards. Buses 

certified to emission standards less stringent 

than Euro III receive zero points. 

Buses also generate greenhouse gas 

emissions. Since no clear regulatory framework 

exists that requires bus manufacturers to meet 

specific greenhouse gas emission targets or 

fuel-efficiency standards, there is no obvious 

way to identify a fuel-efficient bus by vehicle 

type. For CO2impacts, we recommend the use 

of the TEEMP model which incorporates The 

BRT Standard into a broader assessment of 

project-specific CO2 impacts. 

Rea Vaya introduced  

Euro IV buses for the  

first time to the country. 

Johannesburg, South Africa

INFRASTRUCTURE
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Stations Set Back from Intersections

3  POINTS MAXIMUM

Stations should be located at least forty meters 

from intersections to avoid delays. When stations 

are located just beyond the intersection, delays 

can be caused when passengers take a long time 

to board or alight and the docked bus blocks 

others from pulling through the intersection. If 

stations are located just before an intersection, 

the traffic signal can delay buses from moving 

from the station and thus not allow other buses 

to pull in. The risk of conflict remains acute, 

particularly as frequency increases. Separating 

the stations from the intersections is critical to 

mitigating these problems.

Scoring Guidelines: The distance from the 

intersection is defined as the stop line at the 

intersection to the front of a bus at the forward-

most docking bay. 

Janmarg, Ahmedabad, 

India has stations that are 

not immediately adjacent 

to the intersection.

station location points

100% of trunk stations are at least 3 
one of the following:  

•  Set back at least 40 m (120 ft.) from intersection

• Fully exclusive busways with no intersections 

•  Grade-separated stations where stations are 
at-grade

•  Stations located near intersection due to block 
length (such as downtowns where blocks are 
relatively short)

65% of trunk stations meet above criteria 2

35% of trunk stations meet above criteria 1

< 35% of trunk stations meet above criteria 0

INFRASTRUCTURE
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Center Stations

2  POINTS MAXIMUM

Having a single station serving both directions of 

the BRT system makes transfers between the two 

directions easier and more convenient—something 

that becomes more important as the BRT network 

expands. It also tends to reduce construction costs 

and minimize the necessary right-of-way. In some 

cases, stations may be centrally aligned but split 

into two—called split stations—in which each 

station houses a particular direction of the BRT 

system. If a connection between the two directions 

is not provided, fewer points are awarded.

Bi-lateral stations (those that, while in the central 

verge, are curb aligned) get no points.

center stations points

80% and above of trunk stations have  2 
center platforms serving both directions  
of service

50% of trunk stations 1

< 20% of trunk stations 0

A center platform 

station in Quito, 

Ecuador is eligible.

Side platform stations 

in Quito, Ecuador are 

not eligible.

INFRASTRUCTURE
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Pavement Quality

2  POINTS MAXIMUM

Good-quality pavement ensures better 

service and operations for a longer period by 

minimizing the need for maintenance on the 

busway. Roadways with poor-quality pavement 

will need to be shut down more frequently 

for repairs. Buses will also have to slow down 

to drive carefully over damaged pavement. 

Reinforced concrete is particularly important 

at stations where the force of frequent bus 

braking can quickly deteriorate more standard 

pavements. Continuously reinforced concrete 

(CRC) is particularly advantageous as it avoids 

deterioration at joints and reduces noise levels.

pavement materials points

New reinforced concrete designed to 2  
fifteen-year life or higher over entire corridor

New reinforced concrete designed to  1 
fifteen-year life only at stations 

Projected pavement duration is less  0 
than fifteen years 

Lima, Peru uses 

reinforced concrete 

over its entire busway.

INFRASTRUCTURE
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Safe and Comfortable Stations  

3  POINTS MAXIMUM

One of the main distinguishing features of a BRT 

system as opposed to standard bus service is 

a safe and comfortable station environment. 

Stations should have an internal width of at least 

3 meters. Stations should be weather protected, 

including from shade, wind, rain, snow, heat 

and/or cold, as appropriate to the conditions in 

a specific location. Safe stations that are well-

lit, transparent, and have security—whether 

in-person security guards or cameras—are 

essential to maintaining ridership. A clear 

intention to create attractive stations is also 

important to the image of the system.

Scoring Guidelines: Stations should have at least 

3 m (10.5 ft.) of internal width. This is the definition 

for “wide” in the scoring chart below.

stations points

All trunk corridor stations are wide,  3 
attractive, weather-protected 

Most trunk corridor stations are wide,  2 
attractive, weather-protected  

Some trunk corridor stations are wide,  1 
attractive, weather-protected 

No trunk corridor stations wide, 0 
attractive, weather-protected 

El Mio, Cali, Colombia

distance between stations points

Stations are spaced, on average,  2 
between 0.8 km (0.5 mi.) t0  
0.3 km (0.2 mi.) apart

Distances Between Stations 

2  POINTS MAXIMUM

In a consistently built-up area, the distance 

between station stops optimizes at around 450 

meters (1,476 ft.) between stations. Beyond this, 

more time is imposed on customers walking to 

stations than is saved by higher bus speeds. 

Below this distance, bus speeds will be reduced 

by more than the time saved with shorter walking 

distances. Thus, in keeping reasonably consistent 

with optimal station spacing, average distances 

between stations should not exceed 0.8 km (0.5 

mi.), and should not be below 0.3 km (0.2 mi.). 

 

Scoring Guidelines: 2 points should be awarded if 

stations are spaced, on average, less than 0.8 km 

(0.5 mi.) and more than 0.3 km (0.2 mi.) apart.

STATION DESIGN & STATION–BUS INTERFACE
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Number of Doors on Bus

3  POINTS MAXIMUM

The speed of boarding and alighting is partially 

a function of the number of bus doors. Much 

like a subway in which a car has multiple wide 

doors, buses need the same in order to let higher 

volumes of people on and off the buses. One door 

or narrow doorways become bottlenecks that 

delay the bus.

Scoring Guidelines: Buses need to have 3 or more 

doors for articulated buses or two wide doors for 

regular buses to qualify for the below points. 

Nantes, France

percentage of buses with 
3+ doors or 2 wide doors points

100%  3

65%  2

35% 1

< 35% 0

STATION DESIGN AND STATION–BUS INTERFACE
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Docking Bays and Sub-stops

1  POINT MAXIMUM

Multiple docking bays and sub-stops not only 

increase the capacity of a station, they help 

stations provide multiple services at the station 

as well. 

A station is composed of sub-stops that can 

connect to one another, but should be separated 

by a walkway long enough to allow buses to pass 

one sub-stop to dock at another. This reduces the 

risk of congestion by allowing a bus to pass a full 

sub-stop where buses can let passengers on and 

off. They are usually adjacent to each other and 

allow a second bus to pull up behind another bus 

already at the station. A station may be composed 

of only one sub-stop. 

docking bays and sub-stops points

At least two sub-stops or docking bays  1 
at the highest-demand stations

Less than two sub-stops or docking bays  0 
at the highest-demand stations 

At minimum a station needs one sub-stop 

and two docking bays. It is usually recommended 

that one sub-stop not have more than two docking 

bays, but at that point another sub-stop can be 

added. Multiple docking bays and sub stops are 

important regardless of the level of ridership.

Lima, Peru

STATION DESIGN AND STATION–BUS INTERFACE
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Sliding Doors in BRT Stations

1  POINT MAXIMUM

Sliding doors where passengers get on and off 

the buses inside the stations improve the quality 

of the station environment, reduce the risk of 

accidents, and prevent pedestrians from entering 

the station in unauthorized locations.

Lima, Peru has sliding 

doors where the bus 

docks at the station.

sliding doors points

All stations have sliding doors 1

Otherwise 0

Guangzhou, China’s  

BRT has sliding doors  

at the gates.

STATION DESIGN AND STATION–BUS INTERFACE
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QUALITY OF SERVICE & PASSENGER- 

INFORMATION SYSTEMS

Branding

3  POINTS MAXIMUM

BRT promises a high quality of service, which is 

reinforced by having a unique brand and identity.

branding points

All buses, routes, and stations in corridor  3 
follow single unifying brand of entire 
BRT system

All buses, routes, and stations in corridor 2 
follow single unifying brand, but different 
from rest of the system 

Some buses, routes, and stations in corridor 1 
follow single unifying brand, regardless of 
rest of the system

No corridor brand 0

Las Vegas, USA has a 

good brand and strong 

identity that appeals to 

its customers—from the 

stations to the buses.

Las Vegas, USA, used 

old casino signs 

at stations, which 

reinforced the city’s 

identity.



38THE BRT STANDARD 2013

Passenger Information

2  POINTS MAXIMUM
 

Numerous studies have shown that passenger 

satisfaction is linked to knowing when the next 

bus will arrive. Giving passengers information is 

critical to a positive overall experience. 

Real-time passenger information includes 

electronic panels, digital audio messaging  

(“Next bus” at stations, “Next stop” on buses), 

and/or dynamic information on handheld devices. 

Static passenger information refers to station  

and vehicle signage, including network maps, 

route maps, local area maps, emergency 

indications, and other user information.

passenger information points

Real-time and static passenger information  2 
corridor-wide (at stations and on vehicles) 

Moderate passenger information 1
(real-time or static)

Very poor or no passenger information 0

Guangzhou, China 

has real-time passenger 

-information systems.

QUALITY OF SERVICE AND PASSENGER-INFORMATION SYSTEMS



THE BRT STANDARD 2013 39

Universal Access

3  POINTS MAXIMUM

A BRT system should be accessible to all special-

needs customers, including those who are 

physically-, visually-, and/or hearing-impaired, 

as well as those with temporary disabilities, the 

elderly, children, parents with strollers, and other 

load-carrying passengers.

universal accessibility points

Full accessibility at all stations and vehicles 3

Partial accessibility at all stations and vehicles  2

Full or partial accessibility at some stations and vehicles 1

Corridor not universally accessible 0

Scoring Guidelines: Full accessibility means 

that all trunk stations, vehicles, and fare gates 

are universally accessible for wheelchairs. 

System includes drop curbs at all immediate 

intersections, Braille readers at all stations, 

 and Tactile Ground Surface Indicators leading 

to all stations.

Eugene, USA

INTEGRATION AND ACCESS
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Integration with Other Public Transport

3  POINTS MAXIMUM

Often, when a BRT system is built in a city, a 

functioning public transport network already 

exists, be it rail, bus, or minibus. The BRT system 

should integrate into the rest of the public 

transport network. There are three components 

to BRT integration:

•  Physical transfer points: Physical transfer 

points should minimize walking between 

modes, be well-sized, and not require 

passengers to exit one system and  

enter another;

•  Fare payment: The fare system should be 

integrated so that one fare card may be used  

for all modes;

•  Information: All public transport modes, 

including BRT, should appear in a single set of 

information. Thus, the BRT system should be 

integrated into existing public transport maps, 

and schedules should be available from  

a single source.

Scoring Guidelines: The BRT corridor should 

integrate physically with other public transport 

modes where lines cross. If no lines cross, points 

may still be awarded for physical integration. If no 

other formal public transport modes exist in the 

city, full points may be awarded for all aspects of 

integration.

Guangzhou, China has 

physical integration, like 

this tunnel connecting  

the BRT to the Metro.

integration with 
other public transport points

Integration of physical design, fare payment,  3 
and informational systems 

Integration of two of the following:  2 
physical design, fare payment, and  
informational systems

Integration of one of the following:  1 
physical design, fare payment, and  
informational systems

No integration  0

INTEGRATION AND ACCESS
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Pedestrian Access

3  POINTS MAXIMUM

A BRT system could be extremely well-designed 

and functioning but if passengers cannot access 

it safely, it cannot achieve its goals. Good 

pedestrian access is imperative in BRT system 

design. Additionally, as a new BRT system is a 

good opportunity for street and public-space 

redesign, existing pedestrian environments along 

the corridor should be improved.

Good pedestrian access is defined as:

•  At-grade pedestrian crossings where 

pedestrians cross a maximum of two lanes 

before reaching a pedestrian refuge  

(sidewalk, median);

•  If crossing more than two lanes at once,  

a signalized crosswalk is provided;

•  A well-lit crosswalk where the footpath remains 

level and continuous;

•  While at-grade crossings are preferred, 

pedestrian bridges or underpasses with working 

escalators or elevators can also be considered; 

•  Sidewalks along corridor are at least  

3 meters wide.

Metrobus, 

Mexico City, Mexico

pedestrian access points

Good, safe pedestrian access at every 3 
station and for a 500-meter catchment 
area surrounding the corridor 

Good, safe pedestrian access at every station  2 
and many improvements along corridor

Good, safe pedestrian access at every station  1 
and modest improvements along corridor

Not every station has good, safe pedestrian 0 
access and little improvement along corridor

INTEGRATION AND ACCESS
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Secure Bicycle Parking 

2  POINTS MAXIMUM

The provision of bicycle parking at stations 

is necessary for passengers who wish to use 

bicycles as feeders to the BRT system. Formal 

bicycle parking facilities that are secure (either  

by an attendant or observed by security camera) 

and weather protected are more likely to be used 

by passengers.

bicycle parking points

Secure bicycle parking at least in terminal 2 
stations and standard bicycle racks elsewhere 

Standard bicycle racks in most stations 1

Little or no bicycle parking 0

Secure bike parking in a 

terminal, TransMilenio, 

Bogotá, Colombia

Bike locker, Orange Line, 

Los Angeles, USA

INTEGRATION AND ACCESS
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Bicycle Lanes

2  POINTS MAXIMUM

Bicycle-lane networks integrated with the BRT 

corridor improve customer access, provide a full 

set of sustainable travel options, and enhance 

road safety.

Bicycle lanes should ideally connect major 

residential areas, commercial centers, schools, 

and business centers to nearby BRT stations in 

order to provide the widest access. All such major 

destinations within at least two kilometers of a 

trunk corridor should be connected by a formal 

cycle way.

Moreover, in most cities, the best BRT 

corridors are also the most desirable bicycle 

routes, as they are often the routes with the 

greatest travel demand. Yet there is a shortage  

 

 

 

 

of safe cycling infrastructure on those same 

corridors. If some accommodation for cyclists is 

not made, it is possible that cyclists may use the 

busway. If the busway has not been designed 

for dual bike and bus use, it is a safety risk for 

bicycles. Bicycle lanes should be built either 

within the same corridor or on a nearby parallel 

street and are at least 2 m, for each direction,  

of unimpeded width.

Parallel bikeway to 

MyCiTi, Cape Town,  

South Africa

bicycle lanes points

Bicycle lanes on or parallel to entire corridor  2

Bicycle lanes do not span entire corridor 1

No bicycle infrastructure 0

INTEGRATION AND ACCESS
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Having the option to make short trips from the 

BRT corridor by a shared bike is important to 

providing connectivity to some destinations. 

Operating costs of providing bus service to the 

last mile are often the highest cost of maintaining 

a BRT network (i.e., feeder buses), thus providing 

a low-cost bicycle-sharing alternative to feeders  

is generally seen as best practice.

Bicycle-sharing Integration

1  POINT MAXIMUM

Bike-share station 

along BRT corridor  

in Nantes, France

bicycle-sharing integration points

Bicycle sharing at 50% of trunk 1 
stations minimum 

Bicycle sharing at less than 50%  0 

of trunk stations

INTEGRATION AND ACCESS
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Point Deductions
Point deductions are only relevant to  

systems already in operation. They have  

been introduced as a way of mitigating  

the risk of recognizing a system as high 

quality that has made significant design 

errors or has significant management 

and performance weaknesses not readily 

observable during the design phase. 

The penalties for improperly sizing the 

infrastructure and operations or for poor 

system management are as follows >
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Commercial Speeds

-10  POINTS MAXIMUM

Most of the design features included in the 

scoring system will always result in higher 

speeds. However, there is an exception:  

higher demand systems in which too many 

buses carrying too many passengers have been 

concentrated into a single lane. In this case, 

bus speeds could be lower than in mixed traffic 

conditions. To mitigate the risk of rewarding  

such a system with a quality standard, this 

penalty was imposed.

Scoring Guidelines: The minimum average 

commercial speed refers to the system-wide 

average speed and not the average speed at  

the slowest link. Where commercial speed  

is not readily available, the full penalty should  

be imposed if buses are backing up at many  

BRT stations or junctions.

Minimum Peak Passengers per Hour 
per Direction (pphpd) Below 1,000

-5  POINTS

BRT systems with ridership levels below 1,000 

passengers per peak hour per direction (pphpd) 

are carrying fewer passengers than a normal 

mixed-traffic lane. Very low ridership can be an 

indication that other bus services continue to 

operate in the corridor along side, and competing 

with, the BRT system. Alternatively, it indicates 

that a corridor was poorly selected. 

 Almost all cities have corridors carrying at 

least 1,000 pphpd. Many cities, however, have 

corridors where transit demand is very low, even 

below this level. While many gold-standard 

BRT features would still bring benefits in these 

conditions, it is unlikely that such levels would 

justify the cost and dedicated right-of-way 

intrinsic to BRT. This penalty has been created to 

penalize systems which have done a poor job of 

service planning or corridor selection, while not 

overly penalizing smaller, car-oriented cities with 

low transit demand.

Scoring Guidelines: All five points should be 

deducted if the ridership on the link in the corridor 

with maximum peak-hour ridership is under 1,000 

pphpd in the peak hour. Otherwise, no deduction 

is necessary.

commercial speeds points

Minimum average commercial speed  0 
is 20 kph and above

Minimum average commercial speed  -3 
is between 16 – 19 kph

Minimum average commercial speed  -6 
is between 14 – 16 kph

Minimum average commercial speed  -10 
is 14 kph and below

peak passengers per hour  
per direction (pphpd) points

PPHPD below 1,000 -5

POINT DEDUCTIONS
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Lack of Enforcement of Right-of-Way

-5  POINTS MAXIMUM

Enforcing the exclusive right-of-way of the 

busway is critical to achieving higher bus speeds, 

but the means by which it is enforced are multiple 

and somewhat context specific. The committee 

generally recommends on-board camera 

enforcement and regular policing at points of 

frequent encroachment, coupled with high fines 

for violators, to minimize invasions of the lanes 

by non-authorized vehicles. Camera enforcement 

at high-risk locations is somewhat less 

effective, however, the selection of appropriate 

enforcement is determined by local conditions. 

lack of enforcement points

Regular encroachment on BRT right-of-way -5

Some encroachment on BRT right-of-way -3

Occaisional encroachment on -1 
BRT right-of-way

Significant Gap Between  
Bus Floor and Station Platform

-5  POINTS MAXIMUM

Even systems that have been designed to 

accommodate platform-level boarding could 

have gaps if the buses do not dock properly. A 

significant gap between the platform and the 

bus floor undermines the time-savings benefits 

of platform-level boarding and introduces a 

significant safety risk for passengers. Such gaps 

could occur for a variety of reasons, from poor 

basic design to poor driver training. Technical 

opinion varies on the best way to minimize the 

gap. Most experts feel that optical guidance 

systems are more expensive and less effective 

gap minimization points

Large gaps everywhere or kneeling buses required to minimize gaps -5

Slight gap remaining at some stations, large gap at remaining stations -4

Slight gap at most stations -3

No gap at some stations, slight gap at remaining stations -2

No gap at most stations, slight gap at remaining stations -1

No gap at all stations 0

than measures such as the use of simple painted 

alignment markers and special curbs at station 

platforms where the drivers are able to feel the 

wheel touching the curb, yet the curb does not 

damage the wheel. Boarding bridges are used 

successfully in many systems and would tend to 

eliminate gap problems. 

Note: If a system does not have platform-level 

boarding by design, no penalty points should  

be given.

POINT DEDUCTIONS
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Overcrowding

-3  POINTS

This was included because many systems which 

are generally well-designed are so overcrowded 

that they become alienating to passengers. 

While average “passenger standing density” is 

a reasonable indicator, getting this information 

is not easy so we have allowed a more subjective 

measure to be used in cases of obvious 

overcrowding.

Scoring Guidelines: The full penalty should be 

imposed if the average passenger density during 

the peak hour is greater than five passengers 

per square meter (0.46 per square ft.) on buses 

or greater than three passengers per square 

meter (.28 per square ft) at stations. If this 

metric is not available, then clearly visible signs 

of overcrowding on buses or in stations should 

be used, such as doors on the buses regularly 

being unable to close, stations overcrowded with 

passengers because they are unable to board full 

buses, etc.

overcrowding points

Passenger density on maximum load -3  
during peak hour in bus is > 5 m2 or  
at station is > 3 m2. If there are visible  
signs of passengers unable to board buses  
or enter stations, then an automatic  
deduction is taken.

Poorly maintained busway, buses, 
stations, and technology systems

-8  POINTS MAXIMUM

Even a BRT system that is well built and attractive 

can fall into disrepair. It is important that the 

busway, buses, stations and technology systems 

be regularly maintained.

maintenance of  
buses and stations points

Busway has significant wear, including  -2 
potholes, warping, trash, debris, snow 

Buses have graffiti, litter, seats in disrepair -2

Stations have graffiti, litter, occupancy by  -2 
vagrants or vendors, or have structural damage

Technology systems, including fare  -2 
collection machines, are not functional

POINT DEDUCTIONS
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Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ) GmbH

Dag-Hammarskjöld-Weg 1-5, 65760 Eschborn, Germany

tel +49 6196 79-0

9 East 19th Street, 7th Floor, New York, NY, 10003

tel +1 212 629 8001

www.itdp.org

ICCT

1225 I Street NW, Suite 900

Washington DC 20005

+1 202 534 1600

www.theicct.org

Rockefeller Foundation

420 5th Ave  

New York, NY 10018

+1 212 869 8500

www.rockefellerfoundation.org

ClimateWorks Foundation

235 Montgomery St 

San Francisco, CA 94104

+1 415 433 0500

www.climateworks.org
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Reviewer:        

Date:         

City, Country:       

Corridor Description (length, ridership, characteristics, 

location, etc.):        

       

BRT Standard Scorecard 2013

CATEGORY  max score, score

brt basics  
Busway alignment  7, ____

Dedicated right-of-way 7, ____

Off-board fare collection 7, ____

Intersection treatments 6, ____

Platform-level boarding 6, ____

service planning
Multiple routes 4, ____

Peak frequency 3, ____

Off-peak frequency 2, ____

Express, limited, and local services 3, ____

Control center 3, ____

Located in top-ten corridors  2, ____

Hours of operations 2, ____

Demand profile 3, ____

Multi-corridor network 2, ____

infrastructure
Passing lanes at stations 4, ____

Minimizing bus emissions 3, ____

Stations set back from intersections  3, ____

Center stations 2, ____

Pavement quality 2, ____

 

station design and station-bus interface
Distance between stations 2, ____

Safe and comfortable stations 3, ____

Number of doors on bus 3, ____

Docking bays and sub-stops 1, ____

Sliding doors in BRT stations 1, ____

quality of service and 
passenger-information systems

Branding  3, ____

Passenger information  2, ____

integration and access
Universal access 3, ____

Integration with other public transport  3, ____

Pedestrian access 3, ____

Secure bicycle parking  2, ____

Bicycle lanes  2, ____

Bicycle-sharing integration 1, ____

TOTAL  100, _____

BRT BASICS (Minimum Needed: 18) 33, _____

point deductions

Commercial speeds -10, _____

Peak passengers per hour per direction (pphpd) below 1,000 -5, _____

Lack of enforcement of right-of-way  -5, _____

Significant gap between bus floor and station platform -5, _____

Overcrowding -3, _____

Poorly-maintained busway, buses, stations, and technology systems -8, _____



Representation for the Transport & Works
Act Order submission for the Leeds Trolley
Vehicle System Order consultation

made on behalf of The Chartered Institute of Logistics and
Transport (UK) West & North Yorkshire Group and North East
Policy Committee

1 About this response

1.1 The Institute

The Chartered Institute of Logistics and Transport (UK) is the UK arm of the
international Chartered Institute of Logistics and Transport, the independent
Professional Institute for people in logistics, supply chains and all forms of
transport. The Institute of Transport was founded in 1919 and granted a Royal
Charter in 1926. It now has over 33,000 members working in over 100 countries,
and an active presence in 30. The Institute contributes to debates over transport
and logistics at all levels of Government, and in the UK operates a number of
Regional and Local Policy Committees.

1.2 The Respondent

This response was prepared on behalf of The Chartered Institute of Logistics
and Transport (UK) by Anzir Boodoo MRes MILT, Policy Officer (West &
North Yorkshire).

The respondent is a former professional Transport Planning consultant, and
has written articles for the CILT’s magazine “Logistics & Transport Focus”. He
is on the Editorial Board of Sustainable Transport online newspaper “World
Streets” and has recently completed a PhD at the Institute for Transport Stud-
ies, researching the pedestrian environment. He is also a member of the Urban
Morphology Research Group and the International Seminar on Urban Form, as
well as a Committee Member of Carfree UK. He lives in Headingley and is a
frequent pedestrian and bus user on the A660 corridor.

The respondent is grateful for the assistance of Andy Poole (WSP Consultants),
Councillor Neil Walshaw (Lab, Headingley) and Randall Ghent and Ed Beale
(Carfree UK), as well as several members of the NGT Project Team, and to the
A660 Joint Council for outlining their objections to the scheme

Due to constraints of time, and the submission of the TWAODocuments without
some elements of the documentation (particularly the Business Case and the

1
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Carbon Assessment), this does not represent as detailed an assessment of the
proposal as it could have been

1.3 Contact Address

Responses to this representation may be made to:

Anzir Boodoo

c/o The Institute for Transport Studies

The University of Leeds

LEEDS

LS2 9JT

2 Responses to the Scheme

2.1 General

In general, the scheme is well-designed and the risk to NGT from congestion
is low, but not completely absent. The engineering of the scheme should allow
a significant improvement in public transport provision to be made, and (as
described in Section 3.2) the scheme meets the international BRT Standard
(ITDP, 2013a) at Bronze level, although with a few relatively minor changes,
Silver level ought to be attainable.

2.2 Reponse to NGT Environmental Statement

2.2.1 Greenhouse Gas emissions

It has been stated that Greenhouse Gas emissions will slightly increase as a
result of NGT, however, a revised Business Case is under preparation, so this
forecast may change slightly.

The Greenhouse Gas emissions from NGT are of two types

• Emissions and Carbon Impacts of construction (particularly concrete)

• Operational Emissions

While operational emissions will be lower as a result of direct electric traction
and regenerative braking; construction emissions will be high, and then have to
be ”repaid” over a period of time. Therefore, NGT cannot, by itself, make a
contribution to reducing GHG emissions until it has ”paid off” its initial carbon
debt from construction.

Consider the impact of the parallel cycle route, and the potential for trips to be
shifted to cycle from other modes - the emissions reductions from this should
be counted towards the project’s carbon budget
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2.2.2 Electromagnetic Compatibility

The Environmental Statement does not take into account the type of system
which may be used to operate frogs, which may include high frequency radio
(which is probably the most suitable option)

Electrification system should be compliant with IEEE standards and feed, cur-
rent collection and vehicle traction systems should be comparable to those used
for Light Rail. Network Rail already has several 750V DC lines running along-
side their own lines, so should have experience of signalling immunisation issues.

2.3 Development and Regeneration

There is enormous potential for NGT to contribute to regeneration, particularly
on the section between Brewery Wharf and Joseph Street, where there is a
large amount of vacant land and property. ITDP surveyed BRT systems in the
USA (ITDP, 2013b) and revealed that well-designed BRT systems were able to
significantly outperform LRT in property investment per amount spent on BRT
infrastructure, that these amounts corresponded very well to the rating on the
BRT Standard, and also the effort and commitment of the Local Authority to
concentrate development along BRT lines. In the extreme case of the Cleveland
HealthLine BRT, this was over 100 times the amount invested in transport
infrastructure, and for the 21 BRT and LRT systems surveyed, 14 had more
development finance invested than money spent on the system (including 5 of
the 8 full BRT systems, and all of those which have BRT infrastructure in the
Central Area.

However, regeneration is a double-edged sword, and carries with it the raising of
land values on other places. This can price people out of an area, and Leeds City
Council’s approach to Transit Oriented Development needs not only to be fully
complementary to NGT, but also to ensure affordable housing and commercial
property is made available, and (particularly in Headingley) that the scale of
development attracted is appropriate.

2.4 Future Direction

The NGT team have not considered the future direction of the scheme, which
is unfortunate, as this will influence some of the detail of the proposal in terms
of stop siting and guideways.

It has been assumed that a ogical extension of the scheme will be from Belle
Isle Circus to Middleton, as making passive provision for this now should be
achievable at little cost, and save money and disruption later on.

3 Notes on Engineering and Design

3.1 Note on Traffic and Demand Modelling

The traffic and demand forecasts have not been considered for this submission.
The reason for this is twofold: firstly that the Transport Report (NGT, 2013c)
provides an outline of the methods used, and this cannot be challenged without
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access to the same model; secondly that there is no indication given of the
demand modelling and its outcome.

Traffic modelling has been described as a ‘black art’, and models are usually able
to cope with single changes to the network at a time. Notwithstanding that the
demand modelling information is not provided with the TWAO documentation,
the NGT proposal provides two sets of major changes to the transport system
in the corridor - namely the BRT route and the improved cycle facilities. This
can confound the demand model, as there are a series of potential modal shifts
to predict - towards both the BRT and the cycle routes, with both potentially
abstracting from each other. Having said this, evidence from other cities which
have invested in BRT and cities who have adopted integrated, sustainable trans-
port packages are that public transport volumes rise at least modestly, while
walking and cycling rates increase.

At time of the request for comments on the scheme, a Business Case document
was not made available to the public. This is a major deficiency in the submis-
sion, however, the case for developing a Rapid Transit system along the route
is strong, purely considered on the strength of demand on the corridor.

3.2 Note on ITDP “BRT Standard”

The ITDP’s BRT Standard (ITDP, 2013a) is used to measure the quality stan-
dard of Bus Rapid Transit systems worldwide. The NGT proposal as it stands
has been scored at 66 points, which places it in the Bronze category (categories
in ascending order are “Below Basic”, “Basic”, “Bronze”, “Silver” and “Gold”.
The Gold standard is unlikely to be achieved in Europe due to the landtake,
and is represented by systems such as Bogota’s and Guangzhou’s, which are of
a scale way above that of NGT.

It is therefore considered that, while the Bronze level is on a par with many
BRT and LRT systems in Europe and North America; it would be sensible to
aim for Silver level.

Relative to the assessment undertaken here against the BRT standard (which
has scored NGT at 66 points, with a minimum of 70 required to meet Silver, see
Table 1), it is suggested that the following elements may be altered to improve
the score:

• Intersection Treatments: “Some turns prohibited across the busway and
some signal priority” (scored at 3) could possibly become “Approximately
half of the turns prohibited across the busway and some signal priority”
(4 points) by banning more turns across the busway. However, this could
be considered a subjective measure (+1)

• Service Types: This counts whether there are express and local services,
and NGT is scored at 0. However, allowing the X84 to use NGT priority
measures will add an extra 2 points, as well as providing the benefit of
speeding up the X84, which should help to shift passengers from north of
Leeds onto public transport (+2)

• Control Centre: It was estimated that not all of the services suggested for
the Control Centre would be provided. Should Real Time Incident Mon-
itoring, the recording of boardings and alightings, and Computer Aided



3.2 Note on ITDP “BRT Standard” 5

Despatch be included in NGT’s control, this would raise the point score
from the estimated 2 (most services) to 3 (Full Service) (+1)

• Multi-Corridor Network: The maximum score is 2 for a network having
multiple corridors. This was given due to the presence of other BRT
systems in Leeds, and assumes that some level of integration will follow.
There are no further points to give here, although 1 or 2 may be lost if
this integration is not forthcoming

• Pavement Materials: It was estimated that the maximum score of 2 would
be applied by using materials with at least a 15 year life

• Safe and Comfortable Stations: NGT was scored as “Some trunk corridor
stations are wide, attractive, weather-protected” (1 point), “wide” mean-
ing 3m width. If all stations can be brought to that standard (noting that
each platform is shown as 20x3m), then this would gain an additional 2
points (+2)

• Branding: “All buses, routes, and stations in corridor follow single unifying
brand, but different from rest of the system” (2 points). Should the other
BRT routes in Leeds be integrated and branded together (possibly after
being upgraded), this would gain an extra point (+1)

• Integration with Other Public Transport: “Integration of two of the follow-
ing: physical design, fare payment, and informational systems” (2 points).
Integration of all three (with “Physical Design” meaning the physical in-
tegration of bus and NGT as much as possible (identified shortcomings
are listed under each stop), then another point could be gained (+1)

• Bicycle Parking: This is only provided at the Park & Rides, but if cycle
racks are provided at more stations (those outlined below, where space has
been identified for at least some parking facilities), this would gain another
point, and if the lockers and stands at the Park & Rides are CCTV mon-
itored, and at least some parking is weather-protected (ie under shelter)
then it is arguable the full 2 points could be awarded (+2)

• Bicycle Lanes: As it stands, “Bicycle lanes do not span entire corridor” (1
point), but the suggestions offered on each stretch (below) should allow
there to be lanes on or parallel to the whole corridor, which will gain
another point (+1)

• In addition, a 3 point deduction was made (in line with the BRT Stan-
dard) on “Enforcement of Right-of-Way”. Some enforcement is physical,
particularly with the guideways, but if there is monitoring of bus lane
enforcement then the deduction would reduce to 1 point (Occasional en-
croachment). It is unrealistic to expect there will be no encroachment
whatsoever. The score for this measure is an estimate based on the con-
sidered likelihood of implementation, and may be wrong (+2)

This represents a potential additional 13 points, which would bring NGT’s score
to 79, well inside the Silver category, shared with systems in Mexico City, Jo-
hannesburg and even parts of the Curitiba network.
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Element Score

Busway Alignment 4
Dedicated Right of Way 6
Off-board Fare Collection 6 (est.)
Intersection Treatments 3
Platform Level Boarding 6

Multiple Routes 4
Peak Frequency 3

Off-Peak Frequency 2
Service Types 0
Control Centre 2 (est.)

Corridor Location 2
Operating Hours 2
Demand Profile 3 (est.)

Multi-Corridor Network 2 (if integrated with other BRT lines)
Passing Lanes 0
Bus Emissions 3

Station Location 1
Centre Stations 0

Pavement Materials 2 (est.)
Distance Between Stations 2

Stations 1 (est.)
Number of Doors 3
Docking Bays 0
Sliding Doors 0
Branding 2

Passenger Information 2
Universal Access 3

Integration 2 (est.)
Pedestrian Access 2
Bicycle Parking 0
Bicycle Lanes 1
Bike Sharing 0

Total 66

Tab. 1: NGT Scored against the BRT Standard (ITDP, 2013a)
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3.3 Note on electrification

The IEEE Draft Standardn on electric traction systems for urban transit (IEEE,
2010) recommends a minimum wire height of approximately 4.2m. This is the
approximate height of a double deck bus, so is not suitable on road (where
there must be at least 150mm clearance between vehicle and wiring, although
it is probably sensible to provide more, as is stated in the NGT design stan-
dards). However, in dedicated sections which will not be crossed by other traffic,
the height of wiring can be lowered. In addition to lowering clearances to the
minimum 150mm on certain sections, wiring can be accommodated below tree
canopies on parts of the route, and tree branches which overhang roads by over
4.5m should be safe from needing to be cut.

3.4 Note on platform lengths

The TWAO shows all platforms as 20m within a larger area marked out as
“plaza”. A 20m platform, as shown in the plans for all stops is suitable for an
18.75m (maximum) single articulated bus, but, for two reasons, the ability for
platforms to be lengthened should be considered:

1. The proposed frequency of every 6 minutes, with a single articulated bus,
broadly matches the existing bus capacity of the corridor. Additional
traffic on the route may mean that this proves insufficient, so either fre-
quencies need to be stepped up, or 25.5m bi-articulated buses should be
used instead. While most bi-articulated buses in service have no doors be-
hind the rearmost axle (where a diesel ’pusher’ bus will have its engine),
for trolleybuses and other designs such as ’pullers’ (with the engine in a
compartment of the front section) this will not necessarily be the case.
Therefore, use of platforms shorter than vehicles will mandate that all
doors can fit on the platforms, or that complex Selective Door Opening
systems are used.

2. The design of the NGT route is derived (in part) from the Leeds Super-
tram, and it has been stated that the scheme is designed in order to allow
conversion to a tram route at some point in the future. So far as ’off-the-
shelf’ models of tram go, the 22m Alstom Citadis Compact is probably
the shortest, and the Alstom Citadis 302, which is probably the most com-
monly bought tram model, has a length of about 32m (dependent on nose
length).

Therefore, it is considered that the absolute minimum plaza length (and there-
fore ultimate platform length should longer platforms be needed) should be
27m to allow at least for an entire bi-articulated bus to fit on the platform, with
sufficient margin for the driver to position the vehicle.

In this response, the assumption is made that platforms may be provided over
the whole length of the plaza (either at construction or retrofitted) in order at
least to be able to accommodate bi-articulated buses of 25.5m, the maximum
length permitted by EU regulations.
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3.5 Note on Cycle Infrastructure and Cycle Superhighway

3.5.1 Timescale

The East-West Cycle Superhighway between East Leeds and Central Bradford
will be complete by 2015. With the timescale for NGT’s final project approval,
this means that Leeds City Council will have had experience in the design of
newer (for the UK) types of cycle infrastructure, such as Dutch hook turns and
armadillos for segregating cycle lanes from the highway.

3.5.2 Cycle Connections

The NGT cycle route connects to the West Park, Alwoodley and Middleton
Routes

These connections are covered in Section 5. They are generally of reasonably
poor quality and need design improvements.

3.5.3 Lane Widths

A minimum traffic lane width of 3m is specified for the route. There may be
instances where the Manual for Streets 2 authorised narrower width of 2.75m
is justified. Section 5 lists suggested alterations to the route to improve cycle
provision.

Mostly, cycle lanes along the route are 2m where there is a deciated lane, though
consideration should be given to providing a 1.5m separated lane in some in-
stances where the NGT lane is 4.5m wide or more.

3.6 Impact on Townscape and Historic Assets

3.6.1 General

The scheme has a net negative impact on townscape and historic assets. This
is only to be expected, as the existing corridor is narrow, and the settings of
buildings, particularly in the Headingley area, are in very close proximity to the
line.

Along the section between Headingley Hill and Hyde Park Corner, the setbacks
of stone walls, together with the felling of a line of trees where other trees exist
behind, will change the character of the area slightly, but the general form of
the urban fabric will appear very similar.

The settings of a number of Listed Buildings will be affected, although the
impact on most of them will be very small, limited to the visual impact of the
busway and overhead wires.

3.6.2 Demolitions

A small number of buildings will be demolished. The following have been iden-
tified as being of character value, but none are of such high value within the
local area that their loss will be material to the neighbourhood as a whole:
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• Former Christian Science Church, Otley Road, Headingley. A stone ex-
tension to the building is to be demolished, so care must be taken to
not damage the rest of the building, and restore it to its state before the
extension was built

• 6 Wood Lane, Headingley

• “35A” - stone building at end of terrace, adjacent to Rose Court School.
Relocation of stone wall on east side of Otley Road (with attendant, tem-
porary loss of character value hedge) would allow this building to be saved

• The Lodge, adjacent to Headingley Office Park. Narrowing of lanes will
allow this building to be saved, although the buildings either side will still
foul the alignment, but are not of such strong character value

• stone house at Victoria Road junction. This fouls the alignment signifi-
cantly, is of high character value and accompanied by trees protected by
Tree Preservation Orders. It may be possible to considerably redesign the
junction to avoid demolishing the house, but this would still be extremely
difficult

3.6.3 Overhead Wires

For most of the route, particularly on the northern section, overhead wires
and support structures are to be installed. The Otley Road and portions of
the Belle Isle Road had tramways, sometimes travelling in reserved track, and
with overhead wires. On these sections, there should be no heritage objection
to the rebuilding of overhead line equipment, which is likely to be of a lighter
construction than that which has existed previously. On other sections, the plan
it to make use of buildings and street lighting standards for the supports as much
as possible, and this should have similar effects to other places where overhead
wires have been fitted into the urban environment. Along the route, the height
of overhead wires will be less than that of the street lighting standards, thus
causing only a small amount of visual disruption.

The most severe visual disruption from the overhead wires will occur where
there are turnbacks. Possibly for this reason, the turnback at University is
to be off-wire (though this necessitates there being a rewiring trough at the
University southbound platform). Both the intermediate turnbacks at Alma
Road (Headingley) and Sayner Lane (Hunslet) will be away from the main
routes and sensitive buildings.

3.7 Response to Claims from A660 Joint Council / Stop The
Trolleybus

3.7.1 That consultation has been inadequate

Based on the author’s experience in Transport Planning, the NGT team have
been open and conducted a number of consultation sessions which have been
well attended - certainly those in the Hyde Park and Headingley areas with
which the author is most familiar
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3.7.2 That traffic signal control may be used to restrict access to the
A660

This is outside the scope of the TWAO and an operational issue for the UTC

3.7.3 That there will be no significant improvement in public transport

NGT will be significantly faster than the existing bus service, and significantly
less subject to congestion issues, thanks to signal priority and multi-door board-
ing. In the finally submitted plans (NGT, 2013a), all buses on the A660 benefit
from the priority measures south of Bodington Park & Ride, thus makin the
existing bus service faster.

NGT effectively provides a skip-stop service, although it can be strongly argued
that traditional bus stops are too close together, and concentrating passengers
on fewer stops without a large increase in walking distance can potentially im-
prove the Generalised Journey Time

3.7.4 That the proposed system is not a step towards an Integrated
Transport System

There is an issue of network effects and ticketing here, some of which will need
to be resolved in the tendering process for an operator. This issue is dealt with
in Section 4

3.7.5 The proposed scheme will increase road congestion and rat running

This is dealt with in Section 3.1

3.7.6 That the character and amenity of areas along the route will be
severely affected by the loss of over 400 mature trees

The Arboriculture Assessment (NGT, 2013b) identifies 453 trees and 22 tree
groups to be felled, and the partial felling of 11 tree groups; in addition to the
loss of 3 hedgerows. This includes trees of all types and ages, so not all of the
trees to be felled are mature.

In addition, this statement questions (in Section 5) the felling of 173 trees and
3 hedgerows. The felling along the section between Hyde Park Corner and
Headingley Hill will be accompanied by the relocation of stone walls, and the
author’s independent assessment of the trees in this area is that most of the
character elements of this area will be retained

3.7.7 That the settings of Listed Buildings will be severely affected by
the setting back of stone walls

This is dependent on the quality of the work carried out in relocating the stone
walls. Some of this is dealt with in Section 5.
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3.7.8 That permanent removal of off-peak parking spaces along the Otley
Road will be detrimental to local businesses

In general, the development of BRT systems, improved cycling infrastructure
and the removal of parking in favour of dedicating roadspace to more sustain-
able modes have all resulted in positive outcomes for local businesses, with an
increased propensity for people to use local facilities, particularly where they
are highly accessible from BRT stops and cycleways. The provision of adequate
cycle parking along the route should be considered.

3.7.9 That resiting of the bus stop at the South end of Weetwood Lane
fails to provide for a single southbound stop

This is untrue in the final submitted plans, where all southbound stops are
adjacent.

3.7.10 That TWAO Documentation contains misleading information on
the reduction of car parking spaces in Far Headingley

Parking space provision has not been audited in the production of this report.
It is important to note that removing car parking is an effective means of pro-
moting modal shift, and that local businesses tend to be frequented by people
who live in the vicinity, and also that reducing the number of short car journeys
is of critical importance in reducing transport Greenhouse Gas emissions. The
Transport Report (NGT, 2013c) indicates that reductions in parking will take
place at various points, and these are of modest size.

3.7.11 That mistakes in the TWAO Documentation cast doubt on the
accuracy of analysis

This is dealt with in Section 3.1

3.7.12 That the stated cost of the scheme is unjustified in terms of its
weak business case

There are severe operational issues with the existing bus service which can only
be truly resolved with a BRT or LRT solution. The form of BCR analysis
undertaken using WebTAG / NATA has been heavily criticised for its bias in
favour of road investment and away from Active Travel modes in particular.
Further commentary on demand and the Business Case is made in Section 3.1

3.7.13 That the expenditure versus benefits is inappropriate

This is essentially a restating of the previous point

3.7.14 That the chosen technology is near obsolescence

Direct electric traction has beaten all other technologies for reliability and oper-
ating cost in the last 110 years. While battery technology continues to advance,
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the batteries themselves are highly polluting, have a relatively short lifespan,
and are less efficient than drawing current directly from overhead wires

3.7.15 That better vehicle drive technologies are available which can be
implemented more quickly and with less environmental damage

Direct electric traction is the best available technology. Inductive technologies
require infrastructure to be buried in the road, meaning utility diversions and
work required on EM compatibility. The use of any technology which includes
batteries brings the problems of increased pollution, which continue over the
lifecycle as batteries will wear out and need replacement every few years

3.7.16 That the problems of the A660 corridor can be addressed through
improved boarding procedures, ticketing, information and localised
measures to reduce delay

This is essentially what the TWAO proposes. See also Section 4.2 on ticketing

3.7.17 That the proposed Park & Ride schemes require dedicated express
services in order to work

The NGT services will function in a similar way to express buses, in that board-
ing and alighting times at stops will be reduced, and signal priority will mean
the buses should provide little time penalty over a dedicated express route over
the length of the corridor.

In addition, In some cities, such as York, the dedicated express Park & Ride
services have been merged with local bus services with seemingly little or no
reduction in the use of Park & Ride buses.

4 Operational Issues

4.1 Concession

Much of the potential success or failure of the project will depend on the con-
cession. While the details for this need to be worked out, it is critical that the
concession recognises the rapid transit element of the scheme, and provides for
multi-door boarding and alighting and off-vehicle ticketing as much as possible.

It is also critical that a revenue sharing agreement is made as part of the con-
cession, so that part of the operating profit comes back to Metro in order to
further develop the network.

4.2 Proposed Service

4.2.1 Service proposed in submission

NGT proposes to use single articulated vehicles at the maximum length (18.75m),
for which stops will be provided with 20m long platforms. However, the pro-
posed capacity (140 passengers x 10 services per hour = 1,400) falls short of
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that currently provided by local services on the corridor (90 passenger double
deck vehicles x 20 per hour = 1,800), with no additional peak services.

In the absence of patronage figures, it is assumed that enough buses are run to
meet demand (which can meet or exceed capacity during some periods of the
daytime and evening).

The evening and Sunday service of 4 an hour provides only 560 passenger per
hour capacity, compared with 9 buses an hour currently, or 810 passengers
per hour. Note that the demand profile of the route, particularly the north-
ern section, with significant evening traffic use by students and carfree Young
Professionals in Headingley / Woodhouse, and evening and Sunday rugby and
cricket traffic, will mean that additional capacity will be required. In addition,
Sunday is a busy shopping and leisure day where demand for local services and
Park & Ride will be high for periods of the day.

The figures for bus service provision above refer to the University holiday sce-
nario. Some additional services are run for the benefit of University students
during term time.

The service outlined in the Transport Assessment should represent a minimum
requirement from the concessionaire

The infrastructure should allow for much more intensive service to be provided,
at least over part of the route, during special events such as cricket or rugby
matches at Headingley or concerts at the Leeds Arena, with a suggestion that
service be capable of running at 2 minute intervals during these high demand
peaks.

4.2.2 Capacity issues

Should NGT abstract 75% of passengers from traditional bus services, it would
require a capacity of 1,350 passengers an hour just for abstracted bus passengers,
without the impact of the Park & Ride sites and induced demand.

It is proposed that this is remedied in one or both of the following ways:

• By providing a more frequent service, particularly at busy times By the use
of bi-articulated vehicles (25.5m long) with a capacity of around 220-250
passengers, which would require that platforms are provided to a minimum
length of 27m

• Section 5 takes the assumption that the scheme should be built with pas-
sive provision at least for bi-articulated vehicles, if not to provide for the
possibility of conversion to light rail operation in the future (for which
platforms in excess of 30m length will be required, likely 35m to accom-
modate a tram such as the Citadis 302).

The BRT Standard recommends monitoring passenger usage and demand at
stops and using Computer Aided Scheduling to place additional vehicles in the
system when required. However, this may require that vehicles are kept in ”hot
standby” at certain times of the day in order to provide additional services when
required.
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4.3 Impact on existing bus services

4.3.1 General

The current service in the north corridor operates at up to 20 buses per hour, and
4 express buses per hour, in the inter-peak period. At these service frequencies,
and with the current level of demand, buses frequently bunch up, as loading
times (particularly in the city centre, and worst of all at Albion Street) can
sometimes be as much as the headway. As such, the service is nowhere near
evenly spaced through the hour, and waits for 10 minutes (or more) for a bus
are not uncommon. Demand on the Otley Road corridor is therefore higher
than can be reasonably served using single entrance, double deck buses.

All existing bus services will be speeded up, as almost all NGT priority between
Central Leeds and Weetwood is open to local buses (however, this is not the
case south of Central Leeds)

Integration between local buses and NGT is poor in some locations (see Section
5 for detail on a stop-by-stop basis) and could be improved in some of these by
moving bus stops.

Some recommendations are made below, although full realisation of these will
depend on Metro gaining control of the local bus network (as is proposed)

Without Metro control of the local bus network, or at least a Quality Contract on
the A660 corridor, there is a high risk of competition on the route, which could
undermine NGT’s patronage (particularly with NGT and local buses sharing
priority for much of the route). However, some of these would also be possible
should First be the concessionaire (although the concession is required to be
competitively tendered). Note that NGT’s time advantage over normal buses is
currently high, but will be lower once it is completed, due to the use of priority
by other buses (at least north of Central Leeds).

With Metro running the bus network, the possibility for fully integrating all
routes which run alongside NGT (1, 6, 28, 97 on the north side; 12, 13, 13a on
the south) should be explored. This could be achieved using battery or diesel
engined trolleybus vehicles.

4.3.2 1 and 6

It is assumed that the existing 1 and 6 services will be halved in frequency.
However, the vast majority of their patronage south of Bodington / Weetwood
will be abstracted by NGT, while only a lesser proportion of their patronage
north of Bodington will be.

Consider turning the 1 and 6 into a loop service, following the northern parts
of both routes, and operating at a frequency in step with NGT. Connections
between this route and NGT could be made at:

• Holt Park (easily)

• Hospital Lane (easily)

• Wise Owl (poor integration southbound, also connection to 19 bus (good
northbound, relatively poor southbound))
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• Bodington (no provision made in current design)

Route 1 south should retain its current frequency, and will therefore require to
turn back. The easiest location for this is at City Square, although this reduces
connectivity to the heart of the city centre from Beeston.

4.3.3 28

There is poor integration at St. Chad’s between NGT and the 28 northbound

With NGT providing faster and more frequent service to New Dock, as well as
faster and more frequent connection between the University and New Dock, the
28 is likely to terminate at Leeds City Bus Station and not continue further
south.

4.3.4 97

Relocation of bus stops at West Park takes no account of connectivity between
97 bus and NGT route. Southbound connection can be made at West Park
and Churchwood Avenue (though not well integrated at either), neither has a
northbound connection to the 97 bus.

4.3.5 X84

The X84 will benefit from the bus priority along the route

Consider opening NGT guideway south of Bodington up to the X84, which will
be primarily non-stopping, with X84 stopping at

• University (bus bays)

• Hyde Park Corner (bus bays)

• Buckingham Road / Rose Court (bus bays)

• Headingley Centre (online on NGT route - risk of X84 holding up NGT -
although it may make more sense for northbound X84 in this case to stop
at Arndale Centre with connections from NGT, and southbound (dropping
off) X84 to call at NGT stop and use guideway, particularly in the morning
peak

• West Park (bus bay northbound, online stop southbound)

• Bodington (bus bays)

and continuing non-stop on guideway through

• Woodhouse

• Headingley Hill

• Lawnswood

Providing extra priority to the X84 should help encourage passengers from Otley
to use the bus instead of the Park & Ride, reducing their emissions
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4.3.6 12, 13 and 13a

NGT is likely to abstract heavily from the portion of the 12/13/13a routes
between the city centre and Belle Isle Circus. However, because of the nature of
this route as a major cross-city artery, it may be more difficult to suggest what
impacts may occur to service levels

Potentially, 13 and 13a could be rerouted via either Moor Road or Pepper Road
- significant overcapacity may exist on this section.

In contrast with the northern section, between Telford and Belle Isle Circus,
bus priority is afforded only to NGT and not to local buses

4.3.7 48, 74, 74a, 85, 86 and 87

These are low frequency route providing cross-city connections. All of these will
have passenger abstraction to NGT, thus reducing their viability as standalone
services, and potentially requiring a service recast.

4.4 Connections to other services

4.4.1 Philosophy

As part of an integrated transport system, NGT should maximise its connec-
tivity to other bus services. It is proposed to investigate this via a series of
connectional ’hubs’ . In line with CILT’s guidance on interchange, ”Joining
up the Journey” (CILT, 2000), locations where NGT intersects with other bus
services should be Category B type interchanges, although some less important
connection points could be Category A, with connectional information available
at the NGT stop (note that the Categories here have A as the lowest, and D as
the highest).

The locations below are considered as the interchange points between NGT and
other services, followed by the category of interchange which is expected.

4.4.2 Holt Park (B)

1, 6, 31, 32, 940

Service 19 is in proximity, but with poor interchange

4.4.3 Wise Owl (A)

6, 19

4.4.4 Bodington (B)

1, X84

8/8a are in proximity and could potentially be rerouted via the Park & Ride,
although this would require a redesign of the bus facilities



4.4 Connections to other services 17

4.4.5 West Park (A)

1, 6, 97, X84

4.4.6 St. Chad’s (A)

1, 6, 28, 97

4.4.7 Headingley Hub (part of B)

1, 6, 28, 97 and X84 in proximity at Arndale Centre (and term-time only 93
and 94)

38 and 91 in proximity at Headingley Library

Ensure adequate signage and connectional information is provided

4.4.8 Woodhouse (B)

1, 6, 28, 97 and X84 56

4.4.9 University (B)

1, 6, 28, 97 and X84 56

4.4.10 Arena (B)

1, 6, 28, 97 and X84 in proximity at Merrion Centre

4.4.11 Civic (part of B)

Major interchange, including Headrow / Victoria Square stops

Ensure adequate signage and connectional information is provided

4.4.12 City Square (part of C)

Major interchange, including Infirmary Street and New Station Street bus sta-
tions and rail station

Ensure adequate signage and connectional information is provided

4.4.13 Trinity (B)

Major interchange, including Boar Lane stops

4.4.14 Joseph Street (B)

12, 13, 13a, 48, 61, 74, 74a, 85, 85a, 86a, 87, 110, 167, 168, 189, 410, 444, 446,
X41 (all northbound only!)

Ensure good provision is made for interchange with southbound buses
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4.4.15 Penny Hill (B)

12, 13, 13a, 48, 61, 74, 74a, 85a, 86a, 87

4.4.16 Belle Isle Circus (A)

12, 13, 13, 13a, 48

4.4.17 Middleton Road (B)

74, 74a, 85, 85a, 86, 87

4.5 Ticketing

It is assumed the M Card will be rolled out, as planned, from 2014, allowing for
contactless fare payment. This will speed boarding for all bus services, but NGT
will still have an advantage by way of multi-door boarding with a conductor to
check and sell tickets

The M Card rollout is planned to include standard fare reconciliations for buses,
and a daily fare cap, and these will contribute to NGT’s integration with the
rest of the bus network.

4.6 Guideways

The plans show that kerb guided bus technology is to be used for the segregated
running sections. Conversations with members of the NGT team revealed that
this has not been finalised, and that optical guidance was being considered.

However, kerb guidance has a number of advantages over optical guidance:

• It is more reliable, and able to work in conditions of snow and fog

• It is “standard” for Leeds, easing the potential for through running and
integrating other guided bus routes into the NGT network in future

• It does not suffer from the “rutting” issues that can occur with optical
guidance Provided the infrastructure is well built, ride quality can be good

4.7 Signalling and Control

NGT’s signal control is to be linked to the Urban Traffic Control Centre. At
times of high peak demand, NGT should include Computer Aided Despatch, as
recommended in the BRT Standard (ITDP, 2013a) to ensure priority is main-
tained while service frequencies are increased, and after service perturbations.
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4.8 Parking

In order for NGT to achieve its objectives in reducing car use, there must be
complementary policy in addition to constructing the route and Park & Ride
facilities. A total of 3,144 parking spaces will be provided at the two Park &
Ride sites. Since reducing car parking is one of the most reliable ways to reduce
car use (a parking space at the end of a car trip is required in order to make a
car trip possible), it is strongly suggested that Leeds City Council removes at
least this number of parking spaces from the city centre over a period of time,
with a commitment to remove at least 75% of this figure (2,358) as a minimum

5 Route Detail

5.1 Holt Park

• Relocated stop is further from the District Centre entrance and has poorer
integration with local bus services

• No layover provision

• Suggestion: provide zebra or uncontrolled pedestrian crossing between
bus and NGT stops. Move NGT platform further forward in order to
accommodate second vehicle behind

• Provide cycle parking

5.2 Holt Park - Tinshill

• Relocation of Holtdale Road bus stop further south would eliminate risk
to tree 43

5.3 Tinshill

• Minor relocation of substation and compound may avoid fell of trees 80g
and 80h

• Distance to Tinshill Lane / Otley Old Road interchange may preclude
interchange

5.4 Hospital Lane

• Well designed for integration and avoidance of tree felling

• No integration with local buses

5.5 Wise Owl

• Connected bus stops in one direction only

• Relocate southbound bus stop to area in front of 50 Otley Old Road
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5.6 Lawnswood Playing Fields Access Road

• Realign road to reduce tree felling, with side effect of reducing traffic
speeds (105, 106, 106a)

• Reversing direction of one way road would reduce traffic conflicts

5.7 Bodington

• Otley Road northbound carriageway, segregate cycleway from road where
possible

• At Turning from Otley Old Road to Otley Road (southbound), provide
space on left hand side for cyclists to wait for hook turn (this will make
cycle boxes redundant)

• Northbound bus stop too far from other bus & NGT stops. This is likely
to also be an X84 stop

• Providing space for other bus services from north to terminate at Boding-
ton with onward connections by NGT - for example the northern sections
of 1 and 6 could become a loop, operating at the same frequency as NGT
and providing guaranteed connections

• No layover space for NGT services terminating at Bodington

5.8 Lawnswood Roundabout

• Reduce northern approach to Lawnswood roundabout from 3 lanes to 2
to allow NGT lanes to be moved to reduce tree felling, potential saving of
30 trees

• Reduce eastbound exit from Lawnswood roundabout from 3 lanes to 2 to
reduce tree felling and reduce traffic speeds

• Reduce southern approach to Lawnswood roundabout from 3 lanes to 2
to allow NGT lanes to be moved to reduce tree felling

• Remove south to west slip road to reduce tree felling

• Provide Dutch-style segregated cycle route through roundabout in all di-
rections, this will make cycle boxes redundant

• Separate footway and cycleway southbound onto Otley Road

5.9 Lawnswood

• Reasonable integration between bus and NGT

• Provide continuous cycle path across Weetwood Hall Access Road entrance
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5.10 Lawnswood - West Park

• Narrow NGT lane and providing segregated cycle and footway to the east
(behind trees and hedgerow). Potential saving of 4 trees and 2 hedgerows

• Provide continuous cycle lane across Weetwood Grange Grove entrance

• Set back give way lines on side roads, giving pedestrians priority over
emerging traffic

• Provide improved connection to West Park Cycle route, by hook right
turn from Otley Road (southbound) to Weetwood Road, and cycle slip
road from Weetwood Road to Otley Road (northbound)

5.11 West Park

• Poor integration between bus and NGT

• Platforms only 26m, may be tight operationally with bi-artic vehicles.
Lengthening should be possible

• Modify curve for northbound traffic (will reduce traffic speeds) in order
to accommodate at least cycle lane through West Park roundabout, if not
NGT lane

• Provide cycle lanes on roundabout

5.12 West Park - Churchwood Avenue

• Set back give way lines on side roads, giving pedestrians priority over
emerging traffic

• At Thornbury Avenue junction, reduce width of island north of T junction
(no pedestrian crossing here) in order to provide continuous cycle lane
through junction

5.13 Churchwood Avenue

• Poor integration between NGT and bus northbound

• Platforms only 26m, may be tight operationally with bi-artic vehicles,
lengthening should be possible

• Provide continuous cycle lane northbound, narrowing crossing island south
of Churchwood Avenue / Glen Road junction

5.14 Churchwood Avenue - St. Chad’s

• Provide setback and continuous cycle lane through Drummond Avenue
junction

• Provide cycle lane through St, Chad’s Road junction
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5.15 St. Chad’s

• Poor integration between bus and NGT northbound. Consider relocating
northbound 28 bus stop next to loading bays on St. Chad’s Road

• Platforms only 26m, may be tight operationally with bi-artic vehicles,
lengthening should be possible

• Alter crossing at Weetwood Lane / St. Chad’s stop from staggered to
fully across, reducing need for road widening (only saves 2 trees, however)

• Provide hook right turn facility for cycles at Weetwood Avenue junction
(to be stopped up) with Toucan junction

• Provide cycle parking

5.16 St. Chad’s - Headingley Turnback

• Tree 493a requires survey to determine actual root extent - does it need
to be felled?

• Parking behind 5 Alma Road - consider reorienting to reduce tree felling
(might be difficult)

• Alma Road junction - consider realignment, with pedestrian crossing straight
across instead of staggered, narrowing Alma Road and possibly reducing
partial demolition of 40 Otley Road

• Widen between Shaw Lane / St. Anne’s Road junction and Alma Road
to provide for cycle lanes through both junctions

• Widen from Shaw Lane / St. Anne’s Road junction northbound to cycle
lane to allow for cycle lane to be continuous

• Widen exit from Alma Road to Otley Road to allow for cycle lane to be
continuous, and allow for hook right turn from Alma Road to Otley Road
northbound (for cyclists using cycle track behind Arndale Centre

• Provide cycle lanes on Otley Road through Headingley for cyclists using
Headingley shops

5.17 Headingley Turnback - Headingley Hill

• Change direction of turnback in order to reduce land take and felling of
northern element of G515

• Query over detail alignment behind Arndale Centre, in terms of tree
felling. Moving alignment closer to back of Arndale Centre

• Narrowing of east footpath on bypass and realignment can avoid fell of
trees 570, 572 & 573 (573 by lowering of wires to beneath tree canopy (cf.
IEEE, 2010))
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5.18 Headingley Centre

• Provide of cycle parking on Wood Lane

• Provide a connection between the bypass cycle route and the West Park
Cycle Route via Otley Road and St. Michael’s Lane. However, this is
outside the red line for the project within the red line, the Wood Lane
Shared Space forms the northern part of this link, and a connection should
be signed

5.19 Headingley Hill

• Relatively poor integration between bus and NGT stops

• Realign guideway sections to allow cyclists freer passage from Otley Road
northbound onto cycleway

• Realign footway link to Otley Road to reduce tree felling (G626)

• Relocate northbound platform further south to avoid fell of tree 632 -
check maximum gradient for wiring to rise and fall (use a tramway wiring
standard) to ensure wires can be lowered beneath tree canopy - however,
this may preclude operation of bi-artic buses in future

• Trees 642-644 should not require felling

• Continue southbound cycle lane through junction to meet bypass cycle
lane (requires road widening)

• Extend hook right turn lane from Otley Road (northbound) to cycleway

• Provide cycle parking

5.20 Headingley Hill - Hyde Park Corner

• Bus stops at Richmond Road and Richmond Avenue now too close to-
gether

• Resurvey trees to identify root locations - trees 653-655 should not need
felling

• Buckingham Road junction - consider making hatched areas smaller and
reducing length of turning lane to reduce road widening required, possi-
bility to eliminate felling of one of G656

• G669 and G670 do not require felling

• Check roots of tree 678 - should not need to be felled Tree 683 should not
require felling

• Provide cycle lane from front of Elinor Lupton Building, behind Richmond
Road bus stop (to avoid conflict) and then segregated from NGT lane until
hook turn (requires realignment of roadway at NGT junction)

• Consider whether The Lodge can be kept by narrowing northbound and
southbound traffic lanes
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5.21 Hyde Park Corner

• Northbound platform only 25m, lengthening should be possible

• Provide at least some bus/NGT lane southbound approaching Hyde Park
Corner - risk of public transport being held up by general traffic here.

• Provide only single lane from Otley Road southbound to Hyde Park Corner
as there is no turning movement here. Make left hand lane for NGT and
cycles between Victoria Road and southern end of The Crescent

• Provide only single lane from Otley Road northbound to Hyde Park Corner
as there is no turning movement here. Make left hand lane for NGT
and cycles between end of current bus/cycle lane and Hyde Park Corner
junction, or (dependent on space needed to accommodate turning traffic
through Hyde Park Corner junction complex, take northbound cycle route
behind shops by use of proposed left cycle turning lane, realigned car park
(in order to facilitate cycle movements) and via hook right turn onto Hyde
Park Road, dedicated cycle lane (created by narrowing both traffic lanes
to 3m) then left turn back onto Otley Road (northbound)

• Extend Victoria Road cycle lanes to meet Otley Road lanes, via hook right
turn from Victoria Road and replacing Pelican crossing with Toucan

• Provide hook right turn facilities for cyclists: north -> west, east ->
north, west -> south. There is no space for the south to east movement
to be accommodated here. Remove cycle boxes as they would then be
redundant.

• Hyde Park Road provides a link to the West Park Cycle Route and should
be signed accordingly

• Poor integration between NGT and buses northbound

• Southbound platform is narrow and likely to get overcrowded

• G700a does not need to be felled - instead, realign footway Tree 731 should
not need to be felled

• Relocation of southern footway of Cliff Road should avoid tree felling
(G757-780, affecting ’at risk’ trees only, 16 of this count)

• Hyde Park Corner northbound - consider providing bus/NGT lane to junc-
tion - one lane in, one lane out for general traffic...

• Provide cycle lanes on Woodhouse Street through Hyde Park Corner junc-
tion complex

5.22 Hyde Park Corner - Woodhouse

• Designate lower west side footway as northbound segregated cycle path

• Provide cycle lane from south end of The Crescent to Cliff Road (to then
join either cycle / NGT lane or east side footway - provide for movements
to both)
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• Provide for cycle hook right turn from Woodhouse Lane (northbound) to
Cliff Road (this cannot be accommodated at Hyde Park Corner)

• Extend southbound cycle lane through junction with Rampart Road

5.23 Woodhouse

• Good integration between bus and NGT

• Northbound platform only 26m, lengthening should be possible

• Move southbound bus stop south to avoid trees 822b and 823 Consider
realigning guideway to avoid G823b

• Provide pedestrian crossing between statue/steps on Cinder Moor and
Woodhouse Moor

• Provide continuous cycle lanes through junction

• Relocate southbound cycle lane behind bus stop, and providing for hook
right turn onto Clarendon Road

• Provide for cycle hook right turn from Clarendon Road to Woodhouse
Lane (southbound)

• Provide cycle parking near southbound platform

5.24 Woodhouse - University

St. Mark’s Road junction:

• Moving northbound bus stop to the south would eliminate felling of trees
826a, 826b and 286c

• WideningWoodhouse Lane track would allow northbound segregated cycle
lane to be provided from Parkinson Building through junction to start of
bus / cycle lane

• Provide cycle route (segregated lane) from Woodhouse Lane (northbound)
to St. Mark’s Road, and lane from St. Mark’s Road to Woodhouse Lane
(southbound) for access to University

5.25 University

• Good integration between bus and NGT

• Southbound platform only 25m, lengthening will require shortening of bus
stop to rear, or moving both pedestrian crossing and bus stop back (sug-
gest by 3m, with alterations to design of loading bay to north of crossing).
Northbound platform only 20m, and therefore completely inoperable with
bi-articulated buses, as the rearmost door is likely to be off the platform,
even with the bus stopped accurately. Lengthening will require altering
the gate to the University, which will also make the turnback tighter. It
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may be allowable to extend slightly to either side, which will restrict the
system to bi-articulated buses with no doors behind the rearmost axle, or
trams which are not full length. Alternatively, the line could be rerouted
with the stop diagonally located in front of the Emmanuel Centre.

5.26 Blenheim Walk

• Otley Road / Woodhouse Lane is one lane for the whole way into the city
centre. Query why southbound A660 is required to be 2 lanes over this
section. Potential to avoid fell of 15 trees and G827 by reduction to one
lane southbound (flaring to 2 lanes at Blackman Lane junction).

• Provide (on lsland) hook right turn facility for cyclists from Blenheim
Walk (southbound) to Blackman Lane (westbound). Cycle box becomes
redundant, so move Pelican crossing north.

• Realign cycle lane in front of turning to A64(M) to allow cyclists to con-
tinue in a straight line if there is no traffic conflict, and separate cycleway
and footway (space exists to do so), with cycleway behind footway at bus
stop

• Continue single lane of A660 southbound until after Toucan crossing to
enable cycleway to be continuous, or extend bridge deck up to footway to
accommodate cycleway

5.27 University - Leeds Metropolitan

• Provide northbound (uphill) segregated cycle lane on Woodhouse Lane by
narrowing traffic lanes

• Continue use of existing car access to Broadcasting Place instead of new
access over campus green space (G873, 10 trees)

5.28 Leeds Metropolitan

• Poor integration between bus and NGT northbound

• Relocate northbound stop further south to avoid G878 (4 trees?)

5.29 Leeds Metropolitan - Arena

• Realign routes through Portland Way junction to avoid G879 & G879a (7
trees)

• Provide continuous cycle routes southbound and northbound through Port-
land Way junction and south by narrowing central reservation. Providing
routes as ”roundabout” makes cycle boxes redundant

• Realign dedicated route in front of Rose Bowl to avoid tree 881

• Provide cycle access between cycle NGT dedicated route and Woodhouse
Lane south at Cookridge Street junction
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• Realign turn between Cookridge Street and Woodhouse Lane to avoid
trees 891-894

• Portland Way provides a link to the West Park and Armley Cycle Routes,
and should be signed accordingly. It is not clear how far the red line
extends on the Combined Plans Pack drawings (NGT, 2013a). Cycle lanes
should be provided on Portland Way to meet the West Park route at the
Portland Way, Calverley Street junction, or at least as far as the red line
extends.

5.30 Arena

• Poor integration between NGT and bus services at Merrion Centre, con-
sider signed connection route

• Provide cycle parking

5.31 Civic

• Move bus stops on Headrow to provide easier interchange with NGT

• Providing cycle parking

5.32 Civic - City Square

• Provide southbound cycle lane from Headrow to bus stops and on to start
of bus only section

• Provide continuous cycle lane northbound across South Parade junction

5.33 City Square

• Platforms only 26m, though can be lengthened easily

• Provide continuous cycle route southbound from Park Row through City
Square

• Consider if it is possible to provide a north-facing turnback by terminating
vehicles using traffic lane through City Square then turning north into City
Square stop. This is a sharp turn but similar radius to that from Lower
Briggate to Boar Lane

• Provide cycle parking

5.34 City Square - Trinity

• Hook right turn provision should be made from Boar Lane (eastbound) to
Mill Hill, which forms the start of the Middleton Cycle Route (provision
in the opposite direction is via City Square)
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5.35 Trinity

• Good integration between bus and NGT

• Southbound platform only 24m, though both platforms can be length-
ened easily. Lengthening the northbound platform will require altering
access and egress to Trevelyan Square to only be possible from Boar Lane
westbound, which may yield 27m

5.36 Trinity - Brewery Wharf

• Unclear where bus stops on Lower Briggate will be relocated: need to
ensure good connections between bus and NGT

• Narrow lanes on Lower Briggate to provide cycle lane

• Consider not providing 2 replacement parking spaces on Bridge Street,
avoiding fell of tree 899

• If turnback at City Square is non-viable, consider providing loop by re-
ducing taxi stabling area (at Bridge End) and using this roadspace. This
will provide north and south facing turnbacks, or Hunslet Road shared
space lane may be used as south-facing turnback (there is a north-facing
turnback south of New Dock). Alternatively, servicing and access road
at Hunslet Road junction could be reversed in direction and also used
as north-facing loop. However, arguably it would have little benefit over
using the proposed facility south of New Dock

• Provide cycle lanes through Bridge End junction (which will make cycle
box on Bridge End (southbound) redundant), to provide connections in all
directions to and from Meadow Lane (as part of Middleton Cycle Route)

• Waterloo Street is National Cycle Network Route 67. Consider providing
cycle lanes instead of tree planting

5.37 Brewery Wharf

• Provide cycle parking

5.38 Brewery Wharf - New Dock

• Waterloo Street is National Cycle Network Route 67. Consider providing
cycle lanes instead of tree planting

• Provide cycle lanes across Crown Point Road / Waterloo Street junction

• Segregate cycle lanes through Crown Point Road / Waterloo Street junc-
tion to connect to Armouries Way (as Middleton Cycle Route)

• Segregate cycles and pedestrians north of New Dock stop
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• Northbound from New Dock stop, cyclists are allowed in NGT lane, then
immediately banned with no obvious route. Consider contra-flow cycle
lane on Chadwick Street with signalised Toucan, then contra-flow cycle
lane on Black Bull Street to Crown Point Road / Waterloo Street junction,
with routes onward toWaterloo Street and Crown Point Road northbound.

5.39 New Dock

• Good integration between bus and NGT, but 28 bus route from Leeds
City Bus Station to New Dock likely to be replaced entirely by NGT -
student bus services 28b and 93, and service 85 could remain, however

• Provide cycle parking

5.40 New Dock - Joseph Street

• Provide continuous cycle lanes through Chadwick Street / Chadwick Street
South junction

• Provide continuous cycle lanes through Chadwick Street / Sayner Road
junction

• Realign busway closer to Hunslet Road, avoiding trees 908 & 909

• Provide southbound cycle lane on Hunslet Road, and make lanes continu-
ous across Hunslet Road / South Accommodation Road junction, includ-
ing hook right turns with Toucan crossings (Middleton Cycle Route)

5.41 Joseph Street

• Poor integration between NGT and bus southbound

• Realign busway closer to Low Road to avoid trees 918, 919, 922 and 925-
940 (19 trees)

5.42 Penny Hill

• Move stop south to improve connection between NGT and buses

• Provide cycle parking

5.43 Penny Hill - Telford

• Narrow lanes on Church Street to accommodate cycle lanes

• Provide improved cycle provision (continuous routes through junction)
at Church Street / Balm Road junction - for example full lanes through
junction with hook right turn provision (which will render cycle boxes
redundant)
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• Provide southbound cycle lane on Balm Road by widening formation north
of Midland Road

• Narrow lanes from Midland Road to Telford Terrace to provide cycle lane

• Widen formation between Telford Terrace and Midland Hill Road in order
to accommodate cycle lanes

5.44 Telford

• Southbound platform only 24m, Northbound platform only 26m. Both
platforms can be lengthened easily

• Poor integration between bus and NGT northbound

• Realign merge north of Telford stop, and southbound bus layby, to avoid
tree 1049

5.45 Telford - Belle Isle Circus

• Provide ’straight across’ instead of staggered pedestrian crossings at Moor
Road junction, avoiding felling of tree 1051

• Provide continuous cycle lanes through Moor Road junction, including
hook right turns, making cycle boxes redundant

• Run cycle lane behind southbound bus stop at Braithwaite Row, and make
cycleway continuous

• Provide continuous cycle lanes across slip roads to M621 Junction 6

• Cycle boxes at M621 Junction 6 are redundant, as there is no turning
movement for cyclists here

• at East Grange Drive / West Grange Drive junction, provide exit from
East Grange Drive going onto roundabout

• at East Grange Drive / West Grange Drive junction, provide continuous
cycle lane through junction for all directions

5.46 Belle Isle Circus

• good integration between bus and NGT

5.47 Belle Isle Circus - Middleton Road

• Consider not using guideway all the way through Belle Isle Circus to allow
for future branch to Middleton, or to provide a stub for future extension
south through the circus.

• Providing cycle lane on Belle Isle Circus and not alongside busway, reduc-
ing fell of G1066 by 2 trees

• Narrowing footway on Winrose Grove to avoid fell of tree 1067
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5.48 Middleton Road

• Good integration between bus and NGT

• Southbound platform only 27m, Northbound platform only 24m. Length-
ening platforms will require alterations to the embankment, but should be
easily possible

• Alterations to plaza and cycle stands, and to Middleton Ring Road realign-
ment and retaining walls can eliminate fell of 1083a/b and 1085, 1087 and
1088

5.49 Stourton Park & Ride

• Slightly reducing Middle Tier Parking will reduce fell of H1091. Oppor-
tunity to integrate hedgerow into parking design

• Movement of access loop of Middle Tier Parking and regrading of slope
may eliminate fell of 3 trees (1089, 1090 and other)

6 Conclusion

6.1 General Scheme

The scheme as presented is in the main a good public transport scheme, and,
subject to the alterations proposed in this document, should be considered as
extremely worthwhile and of benefit to Leeds. However, as with any project
of this scale, there are a number of issues with the final scheme which need
to be rectified in order to gain the most benefit from the investment, to allay
local concerns, and in order to avoid worsening the current situation in some
locations.

The elements of the scheme which are considered problematic, as described more
fully above, are set forth as challenges for the promoters to address between
TWAO approval and a final scheme design.

6.2 Challenge 1: Cycleways

Section 5 outlined a number of locations where cycle provision can be improved
beyond what it set out in the submitted plans. Section 3.5 set out more general
and system-wide issues connected with cycle infrastructure.

The challenge is to create a high quality and continuous cycleway between Bod-
ington and Belle Isle Circus, connected to the West Park, Alwoodley and Mid-
dleton routes, as well as the East-West Cycle Superhighway, of equivalent quality
to the East-West Cycle Superhighway. A subsidiary challenge is to provide cy-
cle parking at as many stops as possible, both will help to meet BRT Standard
recommendations on BRT and cycling infrastructure.
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6.3 Challenge 2: Connectivity

The challenge is to improve connectivity between NGT and other public trans-
port, through upgrading information and infrastructure at stops to facilitate
changes between modes. This will also be facilitated by the roll-out of M Card
and the daily fare cap for Pay As You Go users, then further by the proposal
for Metro to regain control of bus services in West Yorkshire.

6.4 Challenge 3: Trees

Section 5 has identified a number of locations where tree felling is being called
into question. This has identified up to 173 trees and 3 hedgerows whose felling
is under question. It is hoped many of these can be saved by minor alterations
to the line of route, to bus bay locations, and by narrowing of traffic lanes.

The challenge is to save at least 120 of these 173 trees from felling by minor
alterations to the route.
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Introduction 

(This introduction is not part of IEEE PXXXX, Catenary Design Standards 

The Overhead Contact Systems Sub-Committee for Rail Transit Systems was formed in 
2001 with the purpose of developing standards governing the design and construction of 
overhead contact systems for rail transit.  The primary concern of the Overhead Contact 
Systems Sub-Committee Working Group XX was to unify practices and applications for 
the design and implementation of dc overhead contact systems for rail transit vehicles 
and electric trolleybuses (ETB). The majority of the present operating DC electrified rail 
systems use overhead contact system (OCS) or third rail to supply power to the 
vehicles.  Overhead contact systems xxx 

This standard specifies: 
- definitions pertaining to catenary design used for rail transit vehicles and trolley 

buses 

- Design standards for overhead contact systems 

- XXX 

This standard does not consider 

- to be written 

This standard is intended to apply to rail transit vehicles that are electrically powered, 
which are defined to include Heavy Rail Vehicles (“subway or elevated” cars) and Light 
Rail Vehicles (streetcars), including units which combine powered and unpowered trucks 
or axles. This standard does not apply to vehicles which include locomotives and railway 
electric multiple unit (EMU) cars. Fully-automated, driverless implementations of rail 
transit vehicles are sometimes included in the mode of transit referred to as Automated 
Guideway Transit (AGT), and, to the extent that the vehicle does not have other unique 
requirements, this standard can be applied. It is not intended that this standard be 
universally required for all AGT systems. 

NOTE - Self-propelled railway vehicles operating on trackage of the general railroad 
system are subject to regulations issued by governmental bodies (e.g. federal, state, and 
local bodies). In selected jurisdictions this is also true for rail transit vehicles. The user of 
this Standard should recognize that such regulations always take precedence over a 
consensus standard. 

At the time this standard was completed, the working group had the following 
membership: 
 
Andrew Gillespie, Co-chair 

Moises Ramos, Co-chair  
 
Alan Blatchford  
Andy Gillespie  
Craig Berger  
Daren Szekely  
Ian Hayes  
Jason Hennessey  

John Ceciliani  
John Grantham  
John Recinito  
Matt Casey  
Mike Rassias  
Mira Racheva  

Paul Campbell  
Paul White  
Pip Shepley  
Randy Winks  
Robert Magule  
Rodolfo Middelmann  
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Ron Bennell  
Scott.Setchell  
Sheng Chang  

Steve Gilchrist  
Tony Zeloyle  
Vish Mawley 

 

 
The following members of the balloting committee voted on this standard. Balloters may have 
voted for approval, disapproval, or abstention. (To be provided by IEEE editor at time of 
publication.) 
 ______________________________________________________________________  
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1. Overview 
This Overhead Contact Systems Sub-Committee for Rail Transit System was formed 
in 2001 with the purpose of developing standards governing the design and 
construction of overhead contact systems for rail transit.   
 
1.1. Scope 
This standard (recommended practice) defines the general design parameters of 
overhead contact system (OCS) design for direct current (dc) transit systems. This 
standard does not apply to the design of OCS for railroad systems. 
 
The recommendations that follow are intended for new systems and for the 
expansion of systems where a legacy of design standards does not exist.  This 
standard is not intended to replace or supersede existing design standards but rather 
to formalize the design process.   
 
1.2. Purpose 
This standard (recommended practice) applies to the design of OCS used to power 
heavy rail vehicles, light rail vehicles, streetcars, and electric trolleybuses (ETB), 
where traction power is supplied from a direct current, overhead contact system, with 
a nominal voltage of 600 Vdc and above.   
 
The purpose of this standard is to develop performance requirements and design 
guidelines for overhead contact systems that provide for the operation of current 
collectors mounted on transit vehicles, and to control hazards, improve performance 
and reliability, and reduce life cycle cost. It is consistent with passenger safety, 
system reliability, mode of operation, type of vehicle to be used, and maintenance. 
 

2. References 
This standard shall be used in conjunction with the following publications. If the 
following publications are superseded by an approved revision, the revision shall 
apply. 
IEEE PXXX, “XXXXXXXXXXX” 
IEEE XXX, “XXXXXXXXXXXX 
IEEE Std 100-1996, “Standard Dictionary of Electrical and Electronics Terms” 
 

2.1. Applicable Laws, Regulations, Standards and Guidance 
In addition to this standard , the design of a OCS must comply with all other 
applicable engineering codes and standards, including those of the various 
federal, state, and local jurisdictions. 
 
If codes and/or manuals are specified or referenced herein for the design of an 
element of a OCS system, then the most recent edition(s) shall be used.  
Responsibility for design remains with the Design Engineer. 
 
Where design codes conflict with each other, the Design Engineer shall 
investigate which codes and manuals have priority. 
 
Specific codes and standards include, but are not limited to, the following: 
 
Americans with Disabilities Act (ADA) 
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US Department of Transportation Final Rule - Transportation for Individuals with 
Disabilities 
State Standard Specifications for Highway Construction – (issued by the state 
which the system will reside) 
State Department of Transportation Standard Plans – (issued by the state which 
the system will reside) 
State Department of Transportation, Highway Design Manual – (issued by the 
state which the system will reside) 
Manual on Uniform Traffic Control Devices for Streets and Highways 
Uniform Building Code 
Department of Transportation, Manual of Instructions 
Standard Specifications for Highway Bridges, American Association of State 
Highway and Transportation Officials (AASHTO) 
Standard Specifications for Structural Supports for Highway Signs, Luminaries, 
and Traffic Signals 
TCRP (Transit Cooperative Research Program) No. 57 "Track Design Handbook 
for Light Rail Transit" 
American Railway Engineering and Maintenance Association (AREMA) 
American Institute of Steel Construction (AISC) 
American Welding Society (AWS) 
American Concrete Institute (ACI) 
American Society for the Testing of Materials (ASTM) 
National Bureau of Standards 
National Electric Code (NEC) 
American National Standards Institute (ANSI) 
National Fire Protection Association (NFPA) 
 

3. Definitions 
 
The principle terms and definitions applicable to this standard are specified as follows: 
for other terms and definitions, see IEEE OCS Dictionary of Terms (under preparation). 
 
Supplier: The manufacturer of the OCS components. 
 
Customer: The entity purchasing or ordering the OCS equipment, which may be either 
the operating authority or the installing contractor. 
 
Operating Authority: A geographical or political division created specifically for the single 
purpose of providing transportation service. 
 
OCS supplier: The entity assembling or manufacturing the OCS components 
 
Light Rail Transit:  A mode of rail transit characterized by its ability to operate on 
exclusive rights-of-way, street running, center reservation running, and grade crossings 
and to board and discharge passengers at track or vehicle floor level 
 
Heavy Rail Transit: A mode of rail rapid transit generally characterized by fully grade-
separated construction, operation on exclusive rights of way, and station platforms at the 
floor level of the vehicles. 
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Light Rail Vehicle: A vehicle which operates on a light rail transit system, capable of 
boarding and discharging passengers at track or vehicle floor level. 
 
Heavy Rail Vehicle: A vehicle operating on a heavy rail transit system.  Typically, 
electrically propelled, bi-directional, capable of operating in multiple unit, and designed 
for rapid, high-level boarding and discharging of passengers. 
 
Nominal Voltage of an Overhead Contact System: Voltage used to describe the line and 
taken as a reference for certain functional characteristics of the line. 
Contact Wire: The wire with which the pantograph or trolley pole makes current 
collection. 
 
Hanger: Component used to suspend a cross-span, an auxiliary catenary or a contact 
wire from a headspan or a catenary 
 
Mechanical tensioning equipment: Arrangement enabling the mechanical tension of the 
conductors to be adjusted. 
 
Automatic tensioning: Device used in tensioning OCS conductors and equipment to 
automatically maintain constant the mechanical tension within certain temperature limits. 
 
Span: The overhead contact system from one support or suspension to the next. 
 
Supports: Those parts of an overhead contact system which support the conductors and 
their associated insulators and other equipment 
 
Portal structure:  Structure consisting of a transverse beam and poles situated on either 
side of the tracks. 
 
Head span suspension: An assembly of multiple span wires consisting of a head span, 
body span and/or steady span. 
 
Foundation: A construction, usually of concrete, completely or partly buried in the ground 
to which the supportr is attached, in order to insure stability. 
 
Ground wire: Metal wire connecting supports to earth ground and/or to rail, to protect 
people and installations in case of installation failure. 
 
Rail joint bond: Conductor ensuring the electrical continuity of rails at a joint. 
 
Stray currents: Portions of the return current which follow paths other than the return 
circuit (i.e. earth, pipes, metallic structures). 
 
Reserved track: Track (or road) intended solely for railways, tramways, or trolley bus 
traffic, and forbidden to any other type of traffic. 
 
Gradient (of an OCS): The ratio of the difference measured in height of the contact wire 
above rail level at two successive rail level at two successive supports to the length of 
the span. 
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Design engineer: Individual or organization performing the design. This may include 
Owner Staff, Consultants, Subconsultants, and others. 
 
Contractor: Refers to the procurement, installation, or construction contractors actually 
under contract for the construction and implementation of the project. 
 
Creep: The plastic deformation of a material as a function of time while under a constant 
stress. 
 
4. Technical Requirements 
This standard is applicable to electric traction overhead lines (in accordance with the 
definition given in Sub-clause 1.2.1) for railways, tramways and trolley buses. 
It is not applicable to feeders remote from the track 
It is recommended that these provisions should be applied to electric traction overhead 
lines of new construction or when complete transformation of existing lines takes place. 
In the absentia of national regulations or standards, this standard shall apply 
 
5. General Design Requirements for Overhead Contact Systems (OCS) 

5.1. General Provisions 
The Traction Electrification System (TES) provides electrical power to electric 
propelled vehicles by the means of Traction Power System and the Overhead 
Contact System (OCS). The TPS consists of the Traction Power Substations 
(TPSS) and the Traction Power Feeder System (TPFS). The TPFS includes 
both the positive and negative feeder cables and their respective conduits.  
LRVs collect current from the contact wire by means of pantographs and return 
the current to the substations via the running rails. 
Trolleybuses (ETBs) collect current through a pair of trolley wires one for 
supplying power and the other acting as the return. Streetcars can either have 
pantographs or trolley poles, and their overhead traction power distribution 
system will either be like an LRT OCS or an ETB trolley overhead. Streetcar 
trolley overhead is described in more detail in Section 14, and ETB overhead in 
Section 15. 

 
The selection of the OCS Style is dependent upon power demand and 

application along the route or in their yards. See Table No. 5-1. 
 

Table No. 5-1 
 

OCS STYLES 

 Application LRT Trolley Overhead 
 Main Line 

Dedicated ROW 
Simple Catenary Two trolley wires with 

underground feeders 
 Main Line 

Cross-overs 
Simple Catenary  

 Yard Tracks Single Contact Wire Two trolley wires with 
underground feeders 

 Yard Leads 
from mainline 

Simple Catenary  Two trolley wires with 
underground feeders 

 In Street 
running 

Single Contact Wire with underground 
feeder, or Low 

Two trolley wires with 
underground feeders 
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Profile Simple Catenary 
 Tunnels Single Contact Wire with overhead 

parallel feeders, or Low Profile 
Simple Catenary 

Two trolley wires with 
overhead parallel 
feeders 

 
 

5.1.1. OCS Line voltage  
Standard nominal value of the voltages of the OCS and Trolley Overhead systems are 
specified in Table No.5-2. 
 

Table No. 5-2 
 

Nominal Voltages for LRV OCS and ETB TOH 

In existing installations voltage may be different from those shown in Table No. 5-2. 
The values of the “Lowest” and “Highest” limits (in accordance with the definitions in IEC 
Publication 38) between which the voltage of the traction systems may vary are given in 
IEC Publication 850.  Alternatively Table No. 5-3 is offered (See AREMA 33) 
 
 

Table No. 5-3 
 

Voltage Supply Range 

Nominal 
Voltage 

Normal Upper 
Voltage Limit 

Normal Lower 
Voltage Limit 

Emergency Minimum 
Operating Voltage 

600 660 480 420 
700 770 560 490 
1500 1650 1200 1050 
    
 

 
5.2. Design Life Requirements 

The TES shall be designed for a minimum functional life expectancy of 
thirty (30) years, by: 
•  careful selection of materials 
•  detailing of structures 
•  use of proven components 
•  catering to corrosion, and  
• adequate factors of safety.  

5.2.1. Materials 
The use of galvanized steel for OCS supports and hardware, copper for 
conductors, copper alloy for fittings for conductors, galvanized steel wires 

Type of 
System 

Nominal 
Voltage (DC) 

Comments 

LRT OCS 
 
 
 

600 
750 
1,500 
 

It is recommended  that new LRT Systems the OCS 
nominal supply voltage be 750 V or 1,500 V,  

Trolley 
Overhead 

600  
700 
750 
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for guys, stainless steel for wires ¼ in. and smaller, concrete for foundations 
and concrete inserts for attachments to civil structures is typical of all 
recently built LRT systems. 

5.2.2. Detailing of Structures 
LRT systems are typically not more than two track, so that side poles or 
center poles are ideal. Although welded lattice poles may have a lower 
initial cost than solid cross-section such as WF-beams and tubular poles, 
past experience is that the welded joints can be improperly galvanized 
which leads to early corrosion, and painting can be an issue in terms of  
proper surface preparation, and the logistics of doing the work.. 

5.2.3. Proven Components. 
The use of hinged cantilevers with the repetitious use of a small design 
range of assemblies using a small number of the service proven 
components, makes for ease of initial construction. a reduced spares 
inventory for maintenance and flexibility when fitting out maintenance 
vehicles. 

5.2.4. Corrosion Control. 
Corrosion control measures are used to prevent premature failures of the 
OCS and damage to underground structures and facilities caused by 
atmospheric pollution, corrosive soils and  LRT dc. stray currents. These 
control measures shall be directed towards the following objectives: 

• Realize the design life of system facilities by avoiding premature 
failure caused by corrosion. 

• Minimize annual operating and maintenance costs associated with 
material deterioration. 

• Provide continuity of operations by reducing or eliminating 
corrosion related failures of systems and subsystems. 

• Minimize detrimental effects to facilities belonging to others as 
may be caused by stray earth currents from transit operations. 

Corrosion control systems should be economical to install, monitor and  
          maintain. 

 
5.2.5. Factors of Safety 

Design Factors of Safety shall be applied as given in Table No. 5-4 
 

Table No. 5-4 
 

Design Factors of Safety 
Device Factor of Safety 

Messenger Wire  2.0 
Contact wire  (30% worn) 2.0 
Tension Insulators  3.0 
Stand-off Insulators  2.5 
  

 
5.3. Service Conditions 

5.3.1. Environmental Conditions 
Temperature, wind, ice and other climatic and environmental (pollution) conditions 

in which the system must operate will impact the design of the OCS.  Extreme weather 
conditions such as maximum and minimum ambient temperature, build up of ice on the 
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supports and conductors, and maximum wind speeds, affect conductor tensions and 
conductor sags, which in turn need to be catered to by careful control of contact wire 
design heights (which are typically expressed only for NORMAL conditions) and the 
sizing of poles to cater to worst case conditions as specified in Section 25 of the 
National Electric Safety Code (NESC).  

  
5.3.2. Environmental parameters to be considered when designing OCS 

include:  

  • temperature range  

  • wind speed 

  • ice coating thickness  

  • icicles 

  • ground topography  

  • geophysical conditions 

  • isokeraunic level (lightning strikes) 

  • elevation 

  • atmospheric pollution  

and any other adverse conditions peculiar to the region where the line 
shall be installed shall also be considered. 

 
5.3.3. Temperature Range  

The loading on an OCS will change as the ambient temperature changes.  The 
temperature range is the range the ambient temperature can change over the 
course of a year.  Typically the limits of the temperature range are defined as the 
historic low temperature and the historic high temperature as defined by NOAA.      

5.3.3.1. Average Ambient Temperature  
The average temperature is the average annual ambient temperature.  The 
average annual temperature is typically used to dimension the OCS in the 
normal position.   

5.3.3.2. Maximum temperature 
The maximum operating temperature is highest ambient temperature at 
which the system is expected to operate. The maximum temperature is 50°C 
(120°F) or the historic high temperature for the area, which ever is greater.  
OCS design must also consider the effects of current heating on the 
conductors and the resulting thermal expansion.  

5.3.3.3. Minimum Temperature  
The minimum temperature is lowest temperature at which the system is 
expected to operate. The minimum temperature is typically 0°C (32°F) or the 
historic low temperature for the area, which ever is lower, or as defined in 
Agency design criteria. 
 

5.3.4. Wind Speed 

In order to check the stability of the various parts of the OCS, it is necessary to 
consider the load caused by wind.   
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To calculate this load, it is assumed that the wind blows horizontally and exerts its 
force perpendicular to the surface in question. Wind load is calculated differently 
for structures than it is for wires, using a different set of factors corresponding to 
both dimensions and shape. 

In accordance with Section 250.C of the NESC the following formulae are to be 
used to determine the force exerted by wind: 

Load  

F= Da V
2*kz*Grf*I*Cd*A 

Where 

 F=  wind load 

 Da = Ambient Air Density constant 0.61, metric (0.00256, english) at 
15°C (59°F) at sea level 760 mm HG (29.92 in HG) 

 V =  Basic Wind Speed m/s at 10 m (mph at 33 ft) above ground 

 kz =  Velocity Pressure Exposure Coefficient = 1.0 for structures or 
wires below 10m (33ft). See NESC Rule 250C1, table 250-2 for 
structures above 10 m (33 ft) above ground  

 GRF =  Gust Response Factor 1.02 for structure less then 10 m (33 ft) 
above the ground and 0.93 for wires span lengths less then or 
equal to 75m (250 ft) for other structure heights and spans 
lengths see table 250-3 of the NESC 

 I =  Importance Factor 1.0 for structures and their supported facilities 

 Cd =  Shape Factor – 1.0 Cylindrical Structures and Wires, 1.6 for Flat 
surfaces. See Rule 252 B from the NESC for Lattice Structures 

 A =  Projected wind area m2 (ft2) 
 
5.3.5. Ice Coating Thickness 

Ice and snow can accumulate on the OCS.  The added weight of the ice and snow will increase 
the loading conditions on the equipment; increasing tensions and dead loads; increasing the sag 
of wires, and increase the effective diameter of a wire to wind.  In accordance with NESC section 
250 A & B the amount of ice loading to be applied to the OCS will fall in three general degrees of 
loading, light medium and heavy.  The location of the OCS system will determine the loadings,  
Figure 5-5 shows the general loading map pf the United States with respect to loading of 
Overhead lines from section 250 of the NESC. 

 

Insert figure Table 5-5 

 

 Table 5-6 gives the standard combinations of ice, wind and temperature that need to be 
considered. 
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Table No.5-6 

Ice, Wind and Temperature 
 

 Loading districts Extreme wind loading  

Heavy Medium Light 

Radial thickness of Ice (mm) 12.5 6.5 0.0 0 

Radial thickness of Ice (in) 0.50 0.25 0.0 0 

Horizontal wind pressure (Pa) 190 190 430 Dependant on structure 
height 

Horizontal wind pressure 
(LB/ft2) 

4 4 9 Dependant on structure 
height 

Temperature (°C) -20 -10 -1 +15 

Temperature (°F) 0 +15 +30 +60 

Source: IEEE NESC C2-200? 

 
5.3.6. Icicles. --  Icicles are typically formed by the dripping of water under 

freezing conditions. Bridge and tunnel soffits should be water tight, but if 
they are not, special consideration must be made to mitigate the harm the 
icicles cause, such as coating insulators or impacting pantographs. Ice 
building up on linings at the mouths of tunnels can be prevented by the 
application of thermal insulation set marginally away from the lining. The 
core temperature of rock (normally about 46°F) keeps the water from 
freezing, so that it can drain away naturally). 

5.3.7. Ground Topography – The relationship of the right of way to the 
surrounding topography can have affects on the performance of the OCS 
and TES system.  Differences in elevation or the presences of large 
structures can cause excessive wind speeds.  On embankments, wind is 
‘funnelled’ over the tracks thus increasing wind speeds and increasing 
contact wire blow-off. Additionally, consider special wind regions cited in 
Section 250C of NESC. 

 
5.3.8. Geophysical Conditions,  

 
5.3.8.1. Soil Resistivity – Soil resistivity will affect the design of the 

grounding systems.   In general, a soil resistivity measurement of 25 
ohms or less should be used for general grounding.  A resistivity 
measurement of 5 ohms or less should be used for lightning 
protection. Reference IEEE Std 81- The IEEE Guide for Measuring 
Earth Resistivity, Ground Impedance and Earth Surface Potentials of 
a ground Systems  

5.3.8.2. Seismic Considerations – follow local building codes for seismic 
considerations. 
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5.3.8.3. Corrosive Soils -- Deterioration of concrete foundations due to 
corrosive soils must be addressed. 

5.3.8.4. Soil Strength – poor soils require special attention to the pole 
foundation design and may require special installation methods 

5.3.8.5. Rock – ‘Ledge’ which is a highly fractured rock requires special 
foundations, as it is unreliable as a structural mass for the direct 
embedment of anchor bolts. 

 
5.3.9. Lightning Strikes, characterized by Isokeraunic Level – The amount and 

intensity of lightning will affect the durability of components of the OCS and 
may cause insulator failure if not safeguarded.   Careful consideration to the 
isokeraunic level shall be given when designing lightning protection and 
basic insulation levels.  

5.3.10. Elevation - The air dielectric strength is reduced with increases in 
elevation.  Depending on the operating voltage of the system, increases in 
clearances are required for installation operating over 3000 feet above 
mean sea level.  See NESC latest addition. 

5.3.11. Pollution – Atmospheric pollution can decrease the effectiveness of 
insulators, cause corrosive conditions, and decrease the life of the OCS.  
The sources of air pollution include diesel locomotives, exhaust stacks from 
coal plants.   If pollution sources are present, special consideration should 
be given to areas where the pollutant may be able to concentrate, such as 
in tunnels. 

5.3.12.  Other Environmental Considerations -- As may be determined. 
 

5.4. OCS Conductors  
The OCS transmits power along the rail line to the train via conductors that 
provide a continuous contact line for pantographs.  There are one or more 
conductors in an OCS system.  Single wire systems consist of a single contact 
wire, simple catenary systems consist of a contact and messenger system. Other 
conductor styles are not usually selected for new LRT systems.  
Trolley buses use two trolley wires a positive and a negative. 
5.4.1.    Conductor Selection. 

Based upon the required conductor cross-sectional area determined from 
Traction Power Analysis as supplied by the Traction Power Staff, OCS 
conductors are selected that provide the best economy/commutation 
performance. For a simple catenary system this selection typically 
combines a 500kcmil messenger with a 350kcmil contact wire. The larger 
the contact wire, the longer the life. Also the greater the tension the less 
the wind blow-off and therefore the greater the possible maximum span, 
for a given pantograph width and track parameters. Higher tension and 
greater mass improve commutation, and result in less pantograph uplift. 
Other messenger/contact wire combinations are installed in existing LRT 
systems, but although 4/0 AWG and 300kcmil contact wires were 
installed on starter systems, later extensions have typically been the 500 
kcmil messenger/350kcmil contact wire combination. 

5.4.2. Conductor Characteristics 
5.4.2.1. Contact Wires  

It is recommended that grooved trolley wire be used of sufficient size and 
strength for the intended application. Applicable agency standards (Design 
Criteria) shall apply. 
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5.4.2.2. Messengers 
It is recommended that a stranded messenger wire be used of sufficient 
size and strength for the intended application.  Applicable agency 
standards shall apply.   

5.4.2.3. Ancillary Wires and Cables 
The types and characteristics of other wires and cables on OCS shall be 
chosen to satisfy the use for which they are intended. 

5.4.3.  Mechanical Design of Conductors 
5.4.3.1. Factors of Safety. 

The suitability of the basic material and its compatibility with the imposed 
mechanical stress shall be checked using the following loading 
hypothesis: 
Hypothesis (a). Average ambient temperature and absence of wind 
Hypothesis (b). Conditions resulting from the most onerous values 
of the environmental parameters considered in section x that can be 
anticipated. 
The load caused by wind shall be calculated in accordance with section 
xx. The tensile working load of conductors shall not exceed: 
• In the case of hypothesis (a), 30% of their ultimate breaking load 
• In the case of hypothesis (b) 40% of their ultimate breaking load. 
For copper, silver bronze or cadmium bronze conductors whose 
mechanical tension is automatically regulated, it is accepted that load in 
service shall not exceed, under any circumstances, 50% of their ultimate 
breaking loads. 
For contact wires, all the above checks shall be undertaken using the 
minimum cross-sectional area permitted in relation to the maximum wear 
allowed. 

5.4.3.2. Conductor Tension Calculations 
Conductor tension calculations and resulting factors of safety, shall be 
made for various equivalent spans based upon the following: 
5.4.3.2.1. Conductor normal tension at the average ambient 

temperature 
5.4.3.2.2. Minimum ambient temperature   
5.4.3.2.3. Maximum ambient temperature 

Operational ice loading conditions. See Table No.5-6 
• Full radial ice on the messenger (if present)  

  • Reduced radial ice on the contact  
5.4.3.2.4. Non-operational ice loading conditions 

• Full radial ice on the messenger (if present)  
  • Full radial ice on the contact  

 
5.4.4.  OCS Styles for LRT.  

5.4.4.1. OCS style refers to the general configuration of a type of OCS, whether it 
is a single conductor contact wire/trolley system or a 2-conductor catenary 
system, and the way in which the wires are supported. Typical supports 
include cantilevers, bracket arms, cross-spans, bridles and headspans.  

5.4.4.2. Relative Costs of OCS Styles for mainlines: 
   • Simple catenary with center poles……….1.0 
   • Simple catenary with outside poles………..1.6 
   • Low profile simple catenary with outside poles………..2.5  
   • Single contact wire, with underground feeder cables…………..10.0  
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5.4.4.3. Aesthetics, practicality and economy factor into OCS style selection. For 
instance, a balance shall be struck to minimize the cost of the OCS by only 
selecting single contact wire system for the most sensitive architectural 
sections of down town.  

For OCS Styles for Streetcars see SECTION 13  
 

5.4.5. OCS Style Selection for LRT.  
Typically there are four situations on a project that are sufficiently different in 
character and need to each warrant a different OCS style.  Each of these OCS 
Styles will have its own discrete parameters, many of which may not be shared with 
other styles. 
These are shown below with the choice of OCS styles typically used:  
 
5.4.5.1. City  Streets -  Single Contact Wire with underground parallel feeder  or   

Low Profile Simple Catenary; side poles with or without streetlights, fixed 
terminated to avoid balance weight assemblies on sidewalks.    

5.4.5.2. Medians of two way roads/segregated ROW, - Simple  Catenary, auto-
tensioned with center poles. 

5.4.5.3. Storage Yard – Single Contact Wire, fixed terminated, without feeders.       
5.4.5.4. Maintenance Shop. -  Single Contact Wire, low fixed tension or 

untensioned Conductor Rail . 
 

5.5. Insulator Electrical Creepage Distance. 
 

5.5.1.  Definition.   
IEEE Dictionary, (Ref # 21), defines creepage distance as: “The shortest 
distance between two conducting parts measured along the surface or joints 
of the insulating material between them”.  

5.5.2.  Creepage Dimension.   
All insulators have a creepage dimension, and the value indirectly rates the 
suitability of each insulator for a defined voltage.  These creepage distances 
are ascribed individual dimensional values usually given in ASTM and 
Electrical Standards, AREMA recommendations, Agency Design Criteria, 
etc. 

5.5.3. Insulator Voltage Rating.   
The actual rating of the insulator will be conditional upon the environment in 
which it is placed.  Creepage distances may be increased above the 
nominal value for ‘clean’ atmospheric conditions. In worst case conditions of 
high atmospheric contamination, such as industrial areas polluted by smoke 
or particulates, icicles and ice build-up, salt spray along coast lines road 
spray associated with chemicals for treating roads in winter, altitude 
correction values, lightning, basic impulse level (BIL).etc. creepage pats 
shall be increased as required. 
In some environments such as salt spray or spray, creepage paths may be 
required to be even longer than normally specified for ‘polluted’ areas. 

 
5.6. Insulation and Insulator Placement 

Transit Rail (LRV and Streetcar) and Trolleybus systems. A distinction must 
be made between the design requirements for transit rail where there is a positive 
energized OCS above the track rails which provide a return path for the current, and 
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Trolleybus Overhead using a pair of overhead trolley wires for supply and return. 
Trolleybus overhead design is described in Section 15 

5.6.1.1. Live Line Maintenance. 
Light rail OCS is characterized by the fact that it can be maintained safely 
while it is energized, without the specialized manipulation equipment such 
as hot-sticks, that is used by Utilities for live-line maintenance. To achieve a 
safe working situation, (Safe Working Zone) all the equipment around the 
maintainer on the insulated work platform that is within immediate reach 
must be either: 

• Energized,  
• Energized and floating (floating meaning neither energized nor 
grounded) 
• Floating and grounded, or 

• GroundedThis is practical by the proper placement of two levels of 
insulation (double insulation) and the screening of grounded equipment 
such as steelwork  of overbridges, canopies etc. 

5.6.2. Safe Working Zones. (not applicable to Trolleybus Overhead) Safe 
working Zones are created by the use of Double Insulation in the OCS 
support system, and the use of insulating screens around the OCS to 
prevent the maintainer contacting grounded equipment. 
5.6.2.1. Double Insulation. Double insulation is required in all supports, 

whether they be cantilevers, pull-offs, headspans, cross-spans or 
steady spans, supports from portals, bridge supports, roof and tunnel 
supports, wall brackets etc. Double insulation is the provision of two 
levels of insulation (two insulators) in the OCS. Each level of 
insulation shall be at the full rating for the selected voltage. 

Spacing of the two insulators shall be in such a way that a 
maintainer’s hands cannot bridge between live equipment and 
conductive grounded equipment, which would be fatal. This is 
achieved by providing floating sections in all parts of the OCS 
support system, such as a wire strand or a pipe installed between 
two insulators that is too long for the maintainer to reach across. 
Typically this would be more than a person’s span between finger 
tips, say 7 feet. With 12 inch-long insulators, the insulator centerline 
dimension must therefore be more than 6 feet. This separation of 
insulators defines ‘Double Insulation’.  

The same design condition as double insulation can be provided 
by the use of a single insulator 7 feet long, or by using synthetic non-
conductive fiber rope such as Philistran or Kevlar of similar length. 

All OCS support insulators must be carefully located to achieve a 
safe working zone for maintainers.  

The PRECISE placement of support insulators in OCS for transit 
rail is therefore a very important part of OCS design. 

 
5.6.2.2. Insulating Screens. 

Safe working conditions for maintaining energized OCS can also 
be achieved by screening around all GROUNDED equipment within 
reach of the energized OCS, using insulated sheeting. Insulated 
sheeting such as Fiberglass Thermoset Reinforced Plastic (FRTP) 
sheeting, is interposed between the energized equipment and 
conductive grounded equipment, such as the deck or beams of a 
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steel bridge. This insulated sheeting shall be suitably dimensioned 
so that it cannot be reached around by a maintainer with one hand 
touching energized equipment. This screen will need to be clear of 
the pantograph clearance envelope, and sufficiently strong and rigid 
to withstand the natural elements, such as ice build-up and any likely 
impact such as a maintainer falling against it or equipment hitting it. 
This design provision is termed ‘Screening’.  

5.6.2.3. Exceptions. If the provision of a safe working zone is impractical, 
for instance, double insulation or screening cannot be provided at 
certain specific locations, live-line maintenance work shall NOT be 
allowed at those locations.   

5.6.3. Prevention of Circulating Currents.  
Precautions shall be taken in the design of OCS assemblies to prevent 

circulating currents passing through components not designed to carry 
current.  Examples of insulators being placed to prevent circulating currents 
include non-conductive thimbles in hangers and spool insulators in steady 
arms that are attached to a single cross-span wire over tracks in the same 
electrical section, such as in yards.  

5.6.4. Precautions in Station Platforms.  
Care shall be taken in OCS assembly design to avoid having energized 

equipment directly above the station platforms, by locating poles between 
the tracks or on the opposite side of the track from the platform. If this is not 
practicable, insulators shall be located in the assemblies directly over the 
space between the track and the platform edge, but outside of the 
pantograph clearance envelope. Where possible avoid terminating 
conductors on poles on platforms. 

5.6.5. Precautions in Boat-sections. (Cuts with vertical or nearly vertical sides).  
These depressed sections of track between retaining walls may have 

public walkways along the outside and safety screens may be required if 
energized equipment are within 10 feet of where people can stand. 
Preference should always be given to locating the OCS supports on the 
track side away from the wall and walkway. 

5.6.6. Precautions at Overhead bridges.  
For bridges with steel beams, if the clearance between the underside of 

the beams and the OCS is less than 4 feet, a screen of insulated sheeting 
shall be provided extending at least 4 feet each side of the OCS. This 
screen shall be designed to withstand the effects of ice build-up. 

Bridge decks made of concrete or other non-conductive materials, and 
conductive decks more than 4 feet above energized equipment do not 
require screening unless specified by the agency.  

5.6.7. Precautions in Tunnels.  
Tunnels are not treated any differently to overbridges, except that there 

could be other systems’ installations such as cabling, pipes, lights, etc. 
mounted on the soffit, parts or all of which are grounded. Here the OCS 
designer should persuade the designer of the other system’s equipment to 
locate his equipment away from the OCS, such as lower on the tunnel wall, 
or on the opposite side of the tunnel to where the OCS supports are 
mounted. 
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5.6.8. Section Insulators 

Section insulators are ‘hard spots’  in the contact wire, cause arcing and 
increased wear, and require continuous inspection and adjustment, and 
therefore should be used with care.  

5.6.8.1. Section insulators should be avoided on revenue tracks and the 
sectioning performed by using insulated overlaps. 

5.6.8.2. Section insulators should be installed on the centerline of tangent 
tracks.  

5.6.8.3. Section Insulators should not be used on tracks with 
superelevation. 

5.6.8.4. Section insulators in turnouts and crossovers must be located 
such that their skids are outside the pantograph clearance envelopes 
of adjacent tracks. 

System heights at the ends of crossover catenary spans should 
be designed so that the system height at a mid-span section 
insulator is at 2 feet or more to support it properly.  

5.6.9. Insulated Overlaps 
To avoid section insulators in revenue tracks, insulated overlaps 

should be positioned to perform the required sectioning. Overlap 
spans should be over 150 feet where practical, and utilize regular 
stick insulators in the out-of-running contact wire, provided they are 
installed at least 6 inches clear of the in-running contact wire. 

Where track layouts preclude the use of overlaps 150 feet long, 
shorter overlaps can be used. Insulated overlaps as short as 40 ft 
are practical, but shall use section insulator bodies in the out-of-
running wires since the end fittings of regular stick insulators would 
be prone to impact by pantographs. 

  
6. Electrical Clearances  

 
6.1. Electrical Clearance Values 

OCS conductors require electrical clearances from grounded equipment. 
The clear distance (air-gap) is dependent upon the voltage of the OCS. 

6.2. Electrical Clearance Definitions. 
IEEE Dictionary (Ref # 21), defines electrical clearance as: 

6.2.1. “The minimum separation between two conductors, between conductors 
and supports or other objects, or between conductors and ground”. 

6.2.2. ”The clear distance between two objects measured surface to surface”. 
6.3.   Operating Clearance Definitions. 

Clearance requirements (dimensions) vary according to operating 
conditions. Operating conditions are described as ‘normal’, ‘desirable 
minimum’, ‘absolute minimum’, ‘static’, ‘dynamic’ or ‘passing’.  These terms 
are defined in the OCS Glossary of Terms, (Ref # 22.) 

These electrical clearances are ascribed individual dimensional values 
usually given in Codes, Standards, regulations, recommendations, design 
criteria, etc. 
Note 1. Adverse environmental operating conditions increase all electrical 
clearances. 
Note 2. Within each electrical category listed above the horizontal, vertical 
and radial dimensions are generally the same 



XXX XX, 2005  IEEE PXXXX 

Copyright © 2010 IEEE. All rights reserved. 

 This is an unapproved IEEE Standards Draft, subject to change. 19 

6.4. Clearances of OCS to Closely Adjacent Structures 
For the electrical clearance between bodies of closely adjacent structures and 

live OCS, it is recommended that the value should not normally be less than the 
minimum shown in Table No. 6-1, appropriate to the nominal voltage for static and 
dynamic clearances, respectively. The dynamic clearances take into account 
temporary movements of the OCS during the passage of current collectors. 

6.4.1. The minimum values in Table No. 6-1 should be increased in areas with high 
atmospheric pollution. 

Table No. 6-1 

Minimum Desirable Electrical clearances 

Type of System Nominal Voltage 

 

Minimum desirable clearance between OCS  

and structure 

Static  Dynamic  

Direct Current 600-750 

1,500 

3,000 

4 in. 

5 in. 

6 in. 

3 in. 

4 in. 

4 in. 

Note: For voltages of 600 V and 750 V, the minimum clearances result more from 
physical phenomena than from electrical considerations. 

 
6.4.2. Alternatively, in exceptional cases, and provided the operating and climatic 

conditions allow, smaller clearances may be used provided that they are not lower 
than the absolute minimum dynamic values shown in Table No. 6-2. 

Table No. 6-2 

Absolute Minimum Dynamic Electrical Clearances 

Type of System Nominal Voltage 

(V) 

Absolute minimum dynamic clearance 

 

Direct Current 600-750 

1,500 

3,000 

3 in. 

4 in. 

5 in. 
 

6.5. Clearances of OCS to Vehicles 
 For the air clearances between bodies of vehicles and the live OCS or bare 
feeders, it is recommended that clearances should not normally be less than the 
minimum static and dynamic values shown in Table No.6-1 in relation to the 
nominal voltage. The dynamic clearances take into account temporary movements 
of the OCS and the vehicles. 
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The minimum values in Table No. 6-2 shall be increased in zones of particular risk 
(near the ocean, heavy traffic involving heat from locomotive exhausts, industrial 
pollution, fog, mountainous and tropical regions, etc.) 
In exceptional cases and provided the operating and climatic conditions allow, 
smaller clearances may be used, provided that they are not less than the absolute 
minimum dynamic clearances in Table No. 6-2 

 
6.6. Clearances over Rails and Roads  
 

6.6.1. Contact wire heights are measured from the top of rail or road to the underside of 
the contact wire at midspan.  

6.6.2. The minimum contact wire height depends upon various factors some or all of 
which can occur together. Clearances between the OCS and rail for LRT and to the 
road for trolleybuses shall be in accordance with the NESC section 232.  Table No. 
6-3 is abbreviated from Table 232-1 and gives the typical clearance requirements 
fro the following situations.  Per 232.a 3 EXCEPTION The conductor temperature 
and loading condition for trolley and contact conductors shall be 15°C (60°F), no 
wind displacement, final unloaded sag, or initial unloaded sag in cases where these 
facilities are maintained approximately at initial unloaded sags.  

6.6.3. When considering contact wire height values, the effects of ice or of high 
temperatures on the conductors must be calculated. To minimize these effects, 
span lengths can be shortened or alternatively can be accommodated by raising 
the contact wire heights at the supports. 

 
Table No. 6-3 

Minimum Contact Wire Heights 

Type of 
System 

Nominal 
Voltage 

(V) 

Minimum Height  

Areas subjected to 
unrestricted vehicle 

traffic 

Areas with pedestrian 
or restricted vehicle 

traffic 

Exclusive ROW 
excluding yards and 

shops 

Direct 
Current 

600 

750 

1,500 

 

18 ft 

18 ft 

20 ft 

 

16 ft 

16 ft 

18 ft 

 

 

Source: Table 232-1 from the NESC 

 
6.7. Clearances between OCS and Overhead Utility and other Wires. 

Clearance dimensions between messenger wires or OCS Supports and 
existing aerial cables must be compared to NESC (Ref #19.) permissible 
values.  For maximum clearance without changing the existing wires, the 
OCS span can be centered on the aerial cables, or the messenger wire 
height reduced. If the resulting clearance is inadequate to meet code, the 
aerial cables themselves can be raised, or possibly undergrounded.  

6.8. Clearances at Airports.  
.         The FAA has multiple horizontal and vertical clearances associated with 

runways.  The horizontal clearances include: the building restriction line and the 
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runway protection zone.  The vertical clearances include the approach surface and 
the transitional surface. 
Particular attention needs to be given to OCS clearances. Glide paths at airports 
may require that OCS poles be reduced in height, with possible reduction in 
contact wire height, system height and/or span length. 

6.9. Clearances at Overbridges 
If the clearance to rail exceeds 24 feet, an OCS with 19 ft contact wire 

height and 23 ft messenger height can be installed without restriction. 
With less than 23 feet clearance, the contact wire can be lowered without 
reducing span length provided minimum clearances of OCS conductors to 
ground which are  regulated by NESC (Ref #  19), are maintained, after 
allowing for contact wire droop due to ice or reduced messenger tension at 
elevated temperatures. If lesser clearance is available, span lengths can be 
reduced allowing for the system height at each end of the span also to be 
reduced and also reducing the allowance for contact wire droop. Reducing 
span length increases the cost of the OCS and should be resisted. 
If the bridge is new and still a design concept, increased clearance may be 
negotiable. 

6.10. Clearance at New Overbridges. 
From an OCS point of view the greater the clearance to the underside of 

the bridge deck the better, but this raises cost for both the bridge and its 
approaches. A comfortable solution would be to agree on a clearance to 
track that allows for the OCS poles to be 5 feet outside of the deck, 
minimum OCS hangers at midspan and the lowest contact wire height 
permitted by the Agency Design Criteria, allowing for ice and elevated 
temperatures. 

6.11. Clearances at Existing Low Overbridge. 
An existing bridge that is too low or impractical to install OCS with the 

smallest system height, will require OCS, Civil and Structural designers to 
agree on a suitable design approach.  

Options include: 
    • Remove the bridge 

• Raise the bridge 
• Replace with a thinner deck to maintain original surface  
• Lower the track 

A pedestrian bridge can be easily raised, but all others will usually involve 
relocation of services in the deck. 
Thinner decks are usually practical and can use T-beams which have 
space between for the services and for accommodating OCS supports. 
Lowering the track requires removal of the ballast by undercutting (often 
with the track in place) before the sub-base can be removed, after which 
the ballast is replaced. The new grade could take hundreds of feet to run 
out. This may require relocating underground services and also changing 
the drainage system. 

 
7. Lateral Clearances to OCS Poles for LRVs and Streetcars. 

7.1. Clearance Design 
The selection of lateral clearances to OCS poles is a fundamental design 

task with light rail because the location of poles between tracks and the 
desire to minimize track centers to reduce right-of-way width require very 
careful analysis. 
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The matter is complicated by the fact that there are TWO sets of design 
criteria to be considered, one with regard to Vehicle Envelopes and one with 
regard to Pantograph Envelopes. These envelopes are based on different 
criteria and have separate application, depending upon the individual 
location along the track, and in terms of track curvature and superelevation. 

All OCS poles (and other wayside features such as; civil structural 
elements, including retaining walls, bridge piers, parapets of viaducts, 
walkways, station platforms, and handicap ramps; train signals; traffic 
signals, etc.) must therefore be outside of TWO separate clearance 
envelopes.  

7.2. The TWO Clearance Envelopes  
Two types of clearance envelopes are used to verify that wayside 

structures, overhead structures and the OCS are outside the swath of rail 
vehicles. 

•  Structure Clearance Envelopes (SCE or CE) – for clearances to the 
operating  vehicle. 

•  Pantograph Clearance Envelopes (PCE) – for clearances to the 
operating pantograph above the vehicle roof. 

(Either or both envelopes may determine the minimum clearances to 
wayside features depending upon the cross-section outline of the feature at 
a specific location along track.) 

7.3. Centerlines of Envelopes  
  SCE’s and PCE’s typically use DIFFERENT centerlines: 

•  SCE’s use a VERTICAL centerline through the track rails for all 
track conditions - tangent, curves with NO superelevation and 
curves WITH superelevation. 
•  PCE’s use VERTICAL centerline through the track rails on 
tangent track, and SUPERELEVATED centerline on 
superelevated track. 

           Each clearance envelope is checked separately. 
7.3.1. Structure Clearance Envelope. (SCE). 

This is the space into which, other than the rail vehicle, no physical part of 
the system may be constructed or may intrude. The clearance envelope is 
normally referenced to the theoretical vertical centerline of the design track. 
On curved track there will be a set of SCE’s, although the largest theoretical 
envelope can be used universally. 
7.3.1.1. Definition 

TRB Report No.57 gives: “The clearance envelope (CE) is defined as the 
space occupied by the maximum vehicle dynamic envelope (VDE), plus 
effects due to curvature and superelevation, construction and 
maintenance tolerances of the track structure, construction tolerances of 
adjacent wayside structures, and running tolerances”. 

7.3.1.2. Structure Clearance Envelope Variations 
Clear distinction must be made between the SCE for tangent 

tracks and the SCE for curved tracks. There is ONE project-specific 
tangent track SCE, but a SET of SCE’s for curved tracks. These will 
be for a family of curve radii each with its own subset of values for 
superelevation. 

 
7.3.1.3. Structure Clearance Envelope Sets 
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Sets of SCE’s occur because tracks vary in curvature and 
superelevation. This is because as the vehicle body chords curves it 
requires increasing lateral clearance to both the inside and the 
outside of the curve, the tighter the curve. Additionally there is the 
throw of the vehicle by track superelevation. For a typical light rail 
vehicle on a minimum curve radius of 82 feet, (see Note 1.) the 
vehicle center throw is about 12 inches and end throw slightly less. 
For a 6-inch superelevation, which is common on LRT systems, the 
vehicle throw at a height of say 12ft 6in due only to superelevation, 
will be about 16 inches. Therefore compared to the width of the SCE 
for tangent track, which already includes allowances for vehicle roll 
and lateral movement, track maintenance tolerances and running 
clearances (See 5.6. below), an additional clearance of 12+11+16 = 
39 inches or so is required. Because of superelevation this SCE is 
not symmetrical about the vertical track centerline, but is skewed 
towards the inside of the curve. 

7.3.1.4. Universal Structure Clearance Envelope 
If lateral clearances are not a major concern as on single tracks or 

when OCS poles are ‘outside’ of tracks with available space, a 
universal SCE for worst case conditions of minimum curve radius 
(typically 82 feet) and maximum superelevation (typically 6 inches) 
can be used. On most light rail systems the application of a universal 
SCE would require clearances deemed to be excessive for most of 
the alignment, and hence uneconomic. There is every reason to 
have a set of smaller SCEs for site-specific application. 

7.3.1.5. Typical Structure Clearance Envelope 
Some agencies have an empirical formula for calculation required 

clearances for structures. One such is: 
Clearance = 8ft 6 in + 1½ in per degree of track curvature. 

While this is convenient and easy to apply, the clearance derived will 
not necessarily represent the lowest acceptable clearance, and 
should not be used when space is limited. 

7.4. Limited Space Conditions 
When space is at a premium, calculations to show there is adequate 

room to operate vehicles safely may require staff of ALL interested 
disciplines to meet and agree. This is especially necessary where Agency 
Design Criteria (ADC) is silent on Structure Clearance Envelopes.                 

7.4.1. Cross Sections 
The ADC may give the physical dimensioning of track cross-sections 

including provision for OCS poles. These are typically given for TANGENT 
track only, and include cross-sections through stations and structures such 
as viaducts. These diagrams provide for all LRT equipment, including 
minimum dimensions.  However they do not normally include vehicle 
pantographs. 

7.4.2. Vehicle Dynamic Envelope 
Sometimes the ADC gives a VDE showing the outline of the vehicle with 

sway. This is only a VDE for TANGENT tracks. Such a diagram is NOTan 
SCE even for tangent tracks, because it does not include lateral clearance 
for track tolerances, running clearances and allowance for a construction 
tolerance on new wayside structures.                                                                                             

7.4.3. Design Precaution for Superelevation 
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On curves, when the cross-section diagrams are typically NOT given in 
the ADC, SCE’s must be determined. For convenience of application, a 
schedule for each track radius on a project should be prepared. Although 
the width of the SDE will vary according to track superelevation, it has been 
found prudent to use 6 inches superelevation for all curves less than 3000 
feet radius, even though the applied design value is less.  

7.4.4. Design Precaution for Track Centers 
On properties where tracks are nominally 14ft or less track centers and 

poles are between tracks, great care is required to meet the SCE criteria. 
When track curvature is below 2000 ft. radius, it may be necessary to 
increase track centers to accommodate the center poles, or alternatively, 
poles will need to be placed outside of tracks, which through the curve will 
double the number of poles. 

 
7.5. Pantograph Clearance Envelope.  

7.5.1. Importance 
At the heights above rail where pantographs operate, this envelope is a 

critically important design parameter in the construction of an OCS, 
including the placement and configuration of OCS supports, and all other 
wayside features and equipment that extend above the roof level of the 
vehicle.  These features include tunnels through-bridges and overbridges, 
and other close-by installations such as cable bridges and platform 
canopies. 

The pantograph clearance envelope may be larger than the Structure 
clearance envelope at these heights, see below. 

7.5.2. Risk 
The provision of adequate or more-than-adequate clearance for 

pantographs costs little extra in terms of materials, but the consequences of 
inadequate clearance are disruptions to service and major rework if the 
error is system wide. 

7.5.3. Application 
Pantograph Clearance Envelopes can be developed for various contact 

wire heights on tangent tracks.  For the same contact wire height the PCE 
for tangent tracks can be used on curved tracks by centering it on the 
SUPERELEVATED track centerline. 

7.5.4. Lateral Clearance 
At high contact wire heights on superelevated tracks the PCE can extend 

further from the track centerline than the SCE. For instance with a contact 
wire height of 26ft 0in,  the PCE will extend an extra 33 inches, compared 
to tangent track PCE. At this height, the PCE will likely dictate the minimum 
structure clearance, not the SCE. 

7.5.5. No Vehicle Throw 
With PCE’s there is NO vehicle throw due to track curvature because 

pantographs are invariably mounted over the vehicle trucks and experience 
negligible vehicle center-throw or end-throw on curves. 

 
7.6. Structure Clearance Envelope Calculations for Tangent Track. 

7.6.1. Clearances to Vehicles 
There are no recognized standard vehicles operating on transit systems, 

nor are there track design standards on which vehicles operate. By means 
of their Light Rail Design Criteria, Transit agencies set design parameters 
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for their own system, to which designers and suppliers of LRT equipment 
and infrastructure must comply. 

7.6.2. Agency Design Criteria 
Experience with design criteria on Clearances, suggests that there is a 

lack of clarity, or ambiguity, or confusion regards the naming of the various 
Envelopes, Outlines, Gauges, Diagrams and Plates. 

7.6.3. Definitions 
For EACH project it is necessary to define the various clearances and 

‘envelopes’ associated with the vehicles and the spaces within which they 
operate, because of the possible variations. For this document the following 
meanings are assigned. 

 
7.6.4. Vehicle Static Clearance Outline or Envelope 

7.6.4.1. Vehicle Dynamic Clearance Outline or Envelope (VDE) 
The envelope or contoured shape within which all rail vehicles must fit, is 

typically developed by vehicle suppliers for their own vehicles. This 
envelope must therefore fit within a similar envelope developed and 
included in the ADC. Manufacturer’s VDE’s do not replace transit agency 
developed dynamic clearance envelopes, unless by agreement with the 
agency, they are larger. 
7.6.4.2. Static Outline. 
 TRB Report 57 states: The static outline of an LRV is its dimensions at 
rest, including elements such as side view mirrors.  The resulting diagram 
will show the minimum overhang on tangents and curves. The dynamic 
outline is more significant to the track designer. 
7.6.4.3. Dynamic Outline. 

TRB report No. 57 states: “The dynamic outline of an LRV describes the 
maximum space that the vehicle will occupy as it moves down the track. 
The dynamic outline or “envelope” includes overhang on curves, lean due 
to the action of the vehicle suspension and track superelevation, track 
wear, wheel/track spacing and abnormal conditions that may result from 
failure of suspension elements (e.g. deflation of an air spring)”.  

“The following items are typically included in the development of the VDE: 
• Static vehicle outline 
• Dynamic motion (roll) of springs and suspension/bolsters of vehicle 
trucks 
• Vehicle Suspension side play and component wear 
• Vehicle wheel flange and radial tread wear 
• Maximum truck yaw 
• Suspension system failure 
• Wheel and track nominal gauge difference 
• Wheel back-to-back tolerance 
• Rail fastener loosening and gauge widening during revenue service 
• Dynamic rail rotation 
• Rail cant deficiency 
The VDE is usually represented as a series of exterior coordinate points 

with a reference origin as the track centerline at the top of rail elevation.” 
7.6.4.4. Agency Design Criteria. 

If the Agency Design Criteria shows a VDE, it should be examined to 
determine whether track alignment maintenance tolerances have been 
included. 
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Note that the VDE defined above does not allow for vehicle ‘throw’ effects 
on curves, or for superelevation (cant). 

 
7.6.5. Development of a Structure Clearance Envelope for Curved Track. 

7.6.5.1. Basis 
Structure clearance envelopes for curved tracks are based on the 

Tangent SCE with additional allowances for vehicle throw and 
superelevation throw.  
7.6.5.1.1. Vehicle Throw 

These values are calculated by geometry based on the vehicle 
overall body dimensions, vehicle truck dimensions and selected track 
radii. 
7.6.5.1.2.  Superelevation Throw 

These values are independent of track radius, and vary with the 
value of superelevation applied at any curve, being prorated for vehicle 
height by geometry. 

 
7.6.5.2. Table of Minimum Lateral Clearance Values  

This summary of minimum values is developed in tabular form by 
applying the combination of vehicle throw values and superelevation throw 
values to co-ordinates of points on the Tangent SCE, to enable the family of 
clearance envelopes to be generated for the specific project. In practical terms, 6 
inches of superelevation combined with the throw value of a selected few curve 
radii, will result in a select few SCE’s each of which can be universally applied to 
curves of larger curve radius. 

 
7.7. Pole Offsets 

OCS designers are responsible for determining OCS pole ‘offsets’ for the 
complete track alignment. Pole offset is the centerline of track to centerline of 
pole dimension. It is NOT the pole clearance which is half the pole width less. 
Although OCS Staff do not need to calculate all OCS pole offsets on tangent 
track when the ADC shows a typical cross-section, there can be need to do so on 
track curves, especially when OCS poles are between tracks or on tangent tracks 
at crossovers. 
(Note. The ADC may give the preferred ‘offset’ for OCS poles, i.e.7ft 0in. on 14-
foot track centers. This may be acceptable on tangent track but not on some 
curves.) 
Project wide spreadsheets showing all OCS pole locations should be produced 
using the MCV to determine minimum clearance and adding say 7 inches (half 
pole width) and rounding up where practical. When poles are between tracks 
BOTH clearances should be given but only one offset -- the one to the 
designated reference track. These calculation sheets are project records. 
 
7.7.1. Cantilever Frames and other OCS Assemblies 

7.7.1.1. Cantilever brackets 
When vehicles lean towards poles because of track superelevation, the 

PCE may determine the minimum clearance between the face of the OCS 
poles and the track centerline, rather than the SCE.  When poles are 
installed between tracks with 14ft. track centers or less, the setting 
dimension of bottom brackets of cantilevers is critical to ensure the 
cantilever frame is outside the PCE. 
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7.7.1.2. Registration Arms 
With converging tracks care must be taken to avoid registrations that 

have drop-brackets inside the PCE of the ADJACENT track. 
 

7.7.2. Existing and Special Clearances.  
One must anticipate that there will be cases when substandard clearances, 

whether electrical or physical, will need to be considered to achieve the best 
solution to a clearance problem. Any substandard condition needs careful 
consideration by the agency, who ultimately assume responsible for safety and 
reliability. Substandard conditions shall always be annotated on contract as-built 
drawings so that in event of an incident, any concern about the reliability of the 
whole installation is considered in the correct light. The sooner that these special 
circumstances are recognized, the less delay is caused to development of the 
track alignment, and therefore, OCS design. 

 
7.7.3. Pantographs and trolley poles can have a wide range of vertical 

movement and operating heights for contact wires and trolley wires can be 
selected from 14 feet to 26 feet. 
  

7.7.4. Wire Sag Calculation 
Wire sag of a single wire is defined as the vertical distance from 
average height of the wire at the support to the lowest point in the 
span. 

T

wL
S

8

2

=  

Where  
S= Sag 
w = weight of the wire  
L = length of the span 
T = Tension 

 
10. Components 

10.1. General design theory: Components used to build electrification for     
            propulsion of Light Rail Vehicles 

10.2. Conductors: Typically 350/500 wire size (Trolley 4/0) 
10.3. Hangers: Typically 1/8”-1/4” Stainless Steel (Solid or Flexible application) 
10.4. Splices: Size based upon the load (Slippage) 90% breaking strength of 

 the Conductor. 
10.5. Terminations Variable or Fixed Tension (various applications ie. Balance  
                   Weight Assemblies, Fixed Terminations etc. 
10.6. Guy wires: Single /Double (Insulated and non-insulated) 
10.7. OCS hardware and fittings: Used to apply & fit conductor and messenger  
                  wire for system electrification. 

10.7.1. General 
10.7.2. Contact wire clamps: Mechanical Devices 
10.7.3. Messenger wire clamps: Mechanical Devices 
10.7.4. Miscellaneous fittings: Mechanical Devices 
10.7.5. Disconnect Switches – Component (Ampacity, Voltage & Operation) 

      Operation : Manual and motor driven ( Do not open under load) 
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11. Wiring and cabling 
11.1. General design theory 
11.2. Tolerances 

11.2.1. Installation 
11.2.2. Maintenance 

11.3. Wire Profiles 
11.3.1. Heights and Gradients 
11.3.2. Span wires 
11.3.3. Contact wires 

11.4. Pole spacing  
11.5. System Heights 
11.6. Staggers 
11.7. Special Catenaries  
11.8. Tensions Lengths 
11.9. Wire tensions 
11.10. Overlaps, Turnouts and Crossovers 

11.10.1.  Arrangements 
11.10.2. Support location 
11.10.3. Balance weights 
11.10.4. Construction 

11.11. OCS Support Assemblies 
11.11.1.1. Arrangements 
11.11.1.2. Components 
11.11.1.3. Loading 
11.11.1.4. Materials 

12. Sectioning 
12.1. General design theory 
12.2. Location of sectioning 
12.3. Air breaks 

12.3.1. Full tension  
12.3.2. Split tension 

12.4. Section breaks  
12.4.1. High speed 
12.4.2. Low speed 

 
13. Negative Return System 
 

The negative return system is an integral component of the traction power electrical 
circuit.  It allows the flow of traction power current from the overhead contact system 
and through the vehicle to travel back to the power supply source (substation).  The 
negative return system has reference to earth and this relationship must be 
considered in the design of traction power systems in relation to the OCS.  Since this 
guide must consider both light rail transit systems and street cars/trolley bus type 
systems, and since these two systems have a different negative return configuration, 
the discussion on the negative return system is sub-divided to cover both 
configurations. 

 
13.1. Light Rail  
 

13.1.1 General design theory 
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The general circuit path for DC traction power current on light rail systems 
is for current to flow from the substation positive bus thru the feeder 
breakers out via underground positive feeder cables that run up a feeder 
pole, out to the overhead contact system conductors, down thru the light 
rail vehicle pantograph and traction power motors, via the vehicle wheels 
onto the running rails and finally via underground negative return cables 
back to the substation negative bus (See Figure No. xxx) 
 
The main items that make up the negative return system are thus: 

• Substation negative bus 

• Negative return cables 

• Running rails 
 
This guide does not discuss the internal negative bus, as this is more fully 
presented in other IEEE guides prepared by the Traction Power group. 
 
Discussion on negative return cables are also addressed in IEEE guides 
prepared by the Traction Power group, however, for the purpose of this 
guide, refer to the discussion on return cables in sub-paragraph 13.1.7 
below. 
 
The design and installation of the running rails and their associated 
components present the greatest challenges in providing and maintaining 
a good negative return system.  This is due to the various manners in 
which rails are isolated from ground, how rail joints are bonded, the type 
of connection between the bonding cables and the rail head and use and 
connection of impedance bonds to the rails. 

 
13.1.2 Isolation of Running Rails from Earth 

 
To be developed. 

 
13.1.3 Rail Bonding 

 
It is essential for a good return rail system to utilize continuous welded rail 
(CWR) as much as possible – both to reduce the rail resistance and to 
mitigate stray current problems..  However, at turnouts and crossovers, 
the use of rail bonds must be used to bridge around the required 
mechanical joints. 
 
Rail bonds should be sized to create an electrical continuity “bridge” 
around the mechanical rail joint equal to that of a CWR with no 
mechanical joint.  Standard 115 lb rail is equivalent in steel cross-sections 
to 1,000 kcmil cable.  Thus, the traction “power bonds” should be 
comprised of 2 each, 500 kcmil copper bonds.  

 
13.1.4 Allowable voltage on rails  

 
To be developed. 

 
13.1.5 Return sectioning 
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To be developed. 

 
13.1.6 Impedance bonds 

The main function of impedance bonds is to block AC signal current and 
allow DC return current to flow thru the IB. 
 
IB’s are generally located at substations and are typically connected to 
the substation negative return cables and the tracks running rails as 
shown in Figure xx. 

 
13.1.7 Return cables 

 
The quantity and size of negative return cables are determined by the 
traction power simulation program and/or specificed in the Transit 
Agencies Manual of Design Criteria. 
 
On most light rail systems in the US, either six (6) or eight (8) 500 kcmil or 
750 kcmil insulated cables are used for the traction power return cables at 
each substation to the trackside IB’s.  Some LRT systems, such as 
Baltimore, use 1,000 kcmil cables. 
  

13.1.8 Track connections 
 

Cadweld versus Cembre. - to be developed 
 

13.1.9 Stray Currents 
 
Stray current is an inevitable problem associated with the fundamental 
design of electrified rail transit systems, whereby current is returned to the 
substation via the running rails.  The earth surrounding the rails can be 
viewed as a parallel conductor to the rails.  The magnitude of stray 
currents vary with the usage of the transit system and the relative position 
and degree of acceleration of the electrified vehicles.  The following 
factors all have an effect on the severity of stray currents: 

• Magnitude of propulsion current 

• Substation spacing 

• Substation grounding method 

• Resistance of running rails 

• Usage and location of cross-bonds and isolated joints 

• Track-to-earth resistance and the voltage of the traction power system 
 

In modern DC transit system design, stray current problems are catered 
for with two fundamental measures: 

• Decreasing the electrical resistance of the rail return circuit, and 

• Increasing the electrical resistance between the rails and ground 
 

The first measure makes current return thru the earth less likely.  This 
includes the use of heavier rail sections, continuously welded rails, 
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improved rail bonding and reduced spacing between traction power 
substations. 
 
It is desirable to combine substations with passenger stations.  At 
passenger stations, current flow is the highest due to the acceleration of 
trains.  This combination ensures that the peak currents have a very short 
return path. 
 
The second measure is dealt with by isolating the return rails from earth 
by using insulator pads placed between the rails and the tie. 

 
13.2. Street Cars & Trolley Bus Systems 
 

13.2.1 General design theory 
 
The general circuit path for DC traction power current on street 
cars/trolley bus systems is for current to flow from the substation positive 
bus thru the positive feeders, thru the shared OCS and through the 
vehicle back to the power supply via aerial negative cables tapped to the 
shared OCS. 

 
Only those portions of the negative return system that are above ground 
and attached to the supporting structures so that they are essentially 
negative feeder cable or taps are considered herein. 
 

13.2.2 Design Considerations 
 

• All negative return cables and taps shall be insulated to prevent 
corrosion from weather.  The insulation shall protect them from arcing, 
electrolysis and damage in the event they contact a grounded surface. 

 

• Negative return cables shall be supported on insulators when placed 
on cross-arms, poles or other structures. 

 

• Negative return aerial cables shall be treated mechanically and 
electrically in the same manner as positive feeder cables and shall 
comply to the requirements of the NESC, this guide and any other 
applicable and required codes and regulations to which a state or 
municipality may impose on electrical conductors. 

 

• When a negative return cable taps from the OCS to the track rails, it 
shall be run down the pole with physical protection for itself and, if in 
an area accessed by the public, for protection to personnel.  The 
cable shall be supported in a manner consistent with good industry 
practice and run to the track rails in conduit. 

 

• When a negative return tap is run from the OCS to the track in a 
paved area, the cable shall be run in conduit which shall terminate in 
a track box.  The track box shall be bolted to the track rail and have a 
suitable cover with bolts for access, inspection and easy replacement.  
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Attachment of the cable to the rail may be accomplished by varying 
methods such as exothermic welding, MIG welding, brazing and/or 
any reasonable method. 

 

• Negative return cables are generally switched at the negative return 
buss at the substation.  Where negative return cables rise to the OCS 
from either manholes, handholes or paralleling return cables, they 
should be switched so that the cable can be isolated for testing. 

 

• In trolley bus systems where the negative return is hard wired to the 
track rails, switching and isolation are not possible as the entire track 
and negative OCS is common.  New lines and systems should have 
the negative contact wire sectionalized where ever a positive section 
insulator is used.  All riser taps should be switched for isolation 
capability.  Consideration should be given to expanding this to existing 
portions of systems so that the entire system can be upgraded to a 
sectionalized system. 

 

• Sectionalizing the negative return OCS allows testing for continuity, 
insulation resistance testing and prevention of electrolysis when a 
power section is de-energized and grounded to earth ground and the 
negative conductor.  It also prevents voltage potential on the negative 
return contact wire from other power sections if a power section is de-
energized as would occur with a common bonded system. 

 

• All negative return cables rising from either track tap connections, the 
substation or paralleling return cables shall have surge arresters 
attached to them as outlined in IEEE Standard P1627.  Surge 
protection is not required where negative feeder taps act as 
equalizers between negative contact wires and have no connection to 
a riser return cable. 

 

• The designer of a particular OCS that uses negative return contact 
wire and/or aerial negative return cable shall consider them in the 
electrical design of the traction power system and voltage drops and 
current magnitudes shall be figured in the design so that voltage 
profiles are kept within allowable tolerances for the vehicles to be 
operated on the system. 

 
14. Special Design Requirements for Overhead Contact Systems for Streetcars 

fitted with Trolley Pole Current Collectors 
 

14.1. System Description 
14.1.1. Substations provide electrical power to streetcars by the means of 

positive feeder cables and a trolley overhead system (TOH), which is a type 
of overhead traction power distribution system that uses a trolley wire 
(‘trolley wire’ is the IEEE preferred term to ‘contact wire’ when used in TOH, 
although the conductor is physically the same).  

14.1.2. TOH uses components specially designed for operation with trolley 
current collector poles (collector poles). 
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14.1.3. The streetcars collect direct current from the TOH by means of the 
collector poles and return the current to the substations via the wheels and 
running rails. 

14.1.4. Substation locations along the route are determined by power demand; 
sources of primary power; availability, suitability and cost of sites (real 
estate); step and touch voltage on the running rails; substation spacing; 
economics and local planning ordinances. 

14.1.5. Positive feeders connect the substation circuit breakers to the line 
through disconnect switches. Negative return cables connect from the 
running rails direct to the substation negative bus. 

14.1.6. Typically both the positive and negative feeder cables between the 
substation and the line are insulated cables installed in underground 
conduits, although in some existing systems overhead feeder connections 
are employed.  

14.1.7. The overhead line may be a single trolley wire or a catenary system 
employing a messenger wire supporting a trolley wire. All conductors are 
bare. 

14.1.8. In defining OCS distribution systems in general, the conductor 
configuration over the track and the way the conductors are tensioned 
determines the OCS ‘style’. Tensioning can be ‘fixed terminated’ (FT) or 
‘auto-tensioned’ (AT). See below. 

14.1.9. The conductors of TOH for streetcars are invariably FT because of the 
inability of the trolley poles to transfer from one conductor tension length to 
a successive tension length at the ‘overlaps’ required in auto-tensioned 
OCS. 

 
14.2. TOH Styles for Streetcars 

14.2.1.  FTSW :  Single Trolley Wire with conductor terminations direct onto a 
pole or wall bracket. Maximum span lengths are typically 125 feet 

14.2.2. FTSC:  A 2-conductor Simple Catenary with conductor terminations direct 
onto a pole or wall bracket. FTSC has two variants: 

14.2.3. ‘Regular’ FTSC, with span lengths up to 210 feet. For supports this 
system may use cantilevers and /or headspans. Headspans typically use 
two poles mounted on opposite sidewalks, and will require a minimum of 
two span wires on tangent tracks and three span wires on curves. 

14.2.4. Low Profile LPFTSC, with span lengths up to 160 feet. This system may 
use cantilevers and or cross-spans. LPFTSC cross-spans are single wire 
and are considered more aesthetic than the ‘regular’ style using headspans 
with two or three span wires. 

14.2.5. Conductor Rail. Used in special applications such as under low bridges 
and in maintenance shops, conductor rail such as ‘Double Lobe Bar’ is an 
untensioned bar supported from closely spaced (1 to 2 feet) ‘barn’ hangers, 
which are mounted on the underside of troughing attached to the soffits of 
low bridges or to roof trusses in shops and barns. (see ‘Troughing’ later) 

 
14.3. Types of Distribution System for Streetcars 

 
14.3.1. There are three main types of streetcar overhead distribution system: 
  



XXX XX, 2005  IEEE PXXXX 

Copyright © 2010 IEEE. All rights reserved. 

 This is an unapproved IEEE Standards Draft, subject to change. 34 

14.3.2. FTSW with an additional along-track parallel feeder  which provides 
electrical power reinforcement. This feeder cable requires jumper 
connections to the trolley wire at close intervals. 

14.3.3. FTSW, but without an along track parallel feeder. This is referred to as a 
feederless system. It can be used where power demand is low, and/or 
where substations are closely spaced. 

14.3.4. SCFT. In this case an overhead messenger wire provides the electrical 
reinforcement instead of a parallel feeder cable. At the same time the 
distances between the support poles can be increased by supporting the 
trolley wire from the messenger thereby taking out the sag that limits span 
lengths. Simple catenary is seldom used with streetcar systems because 
the messenger is considered to be less aesthetic than a single trolley wire. 
However SCFT has economic advantages since the use of a messenger 
wire avoids the need for underground parallel feeder cables which are 
costly, and there can be savings in support poles too. 

 
14.4. TOH Style Selection by Type of Route. 

14.4.1. The selection of a system with or without parallel feeders and its 
associated TOH style is very much dependent upon power demand and 
aesthetic considerations along the route.  Where a streetcar route operates 
part in streets, part with median running and part in reserved ROW, 
aesthetic concerns may vary. This means that one or more TOH styles 
could be used in series along a streetcar route. 

 
14.4.2. City Streets  

14.4.2.1. Although FTSW  with underground parallel feeders and a 
maximum span of 125 feet is almost always selected for use in city 
centers, a low profile (LP) catenary system has recently been used 
because of the significant cost savings when underground feeder 
cables and their conduits are not required.  Aesthetic concerns 
regarding headspan construction using multiple span wires can be 
assuaged with a design style using single cross-span wires instead.  
Single cross-span supports limit span lengths to 160 feet showing a 
25% economy in poles as well, compared to STW.  In both cases 
shorter spans to suit the spacing of street lights on joint-use poles 
are acceptable and have cost savings compared to the use of 
independent poles. 

 
14.4.2.2. Median Running. 

Economics would drive the preference for FTSC especially if back-
to-back cantilevers are practical, but aesthetics could require FTSW 
with underground feeders.  A middle ground choice could be to use 
LPFTSC, especially if cross-spans are mounted on poles on 
sidewalks. 

 
14.4.3. Segregated ROW.   
14.4.4. FTSC is the economic style when the ROW has long stretches of straight 

or near straight track, but when tracks are curved and trolley wire 
registrations are closely spaced (see later) the costs of installing and 
maintaining the additional supports and back bones may not warrant using 
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catenary. Instead, an FTSW system with overhead parallel feeders may be 
selected.  

 
14.4.5.  Storage Yard 

14.4.5.1. FTSW without feeders is universally used in storage yards. 
Supports are typically cross-spans, although if space is available 
between tracks, back-to-back poles with cantilevers/bracket arms 
can be used when access roads are not present. 

       
14.4.6. Maintenance Shop.  

14.4.6.1. FTSW with a low fixed tension or a conductor rail such as a 
double lobe bar are options available. 

  
 

14.5. Typical Supports for TOH. 
14.5.1. Typical supports are similar to those used for OCS  (See Section 5.4.4.?) 

include hinged cantilevers, bracket arms, cross-spans, bridles, backbones 
and headspans.  

 
14.6. Relative Costs of OCS Styles for mainlines: 

 
14.6.1. Note. Aesthetics, practicality and economy factor into OCS style 

selection. For instance, single trolley wire system with underground parallel 
feeder should only be used for the more sensitive architectural sections of 
down town. 

 
14.7. TOH Line voltage  

14.7.1. Standard nominal value of the voltages for Trolley Overhead systems are                  
specified in Table No.14-1. 

 
 

 
 
• Simple catenary with center poles – ATSC/pantograph........................(Base 
Case).   1.0 
• Simple catenary with center poles – FTSC/straight track/trolley 
pole...........................1.2 
• Simple catenary with outside poles – FTSC/straight track/trolley pole 
…………….......2.0 
• Low profile simple catenary, outside poles, FTSC/straight track/trolley pole 
...............2.0 
• Simple catenary with center poles – FTSC/curved 
track/trollepole.....................1.6 to 2.0 
• Simple catenary with outside poles – FTSC/curved track/trolley 
pole.................2.2 to 2.6 
• Single trolley wire, FTSW with overhead parallel feeder 
cables....................................5.0 
• Single trolley wire, FTSW with underground parallel feeder 
cables............................10.0 
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Table No. 14-1 
 

Nominal Voltages for Streetcar Trolley Overhead 

 
The values of the “Lowest” and “Highest” limits (in accordance with the definitions in IEC 
Publication 38) between which the voltage of the traction systems may vary are given in 
IEC Publication 850.  Alternatively Table No. 14-2 is offered (See AREMA Chapter 33) 
 
 

Table No. 14-2. 
 

Voltage Supply Range 

Nominal 
Voltage 

Normal Upper 
Voltage Limit 

Normal Lower 
Voltage Limit 

Emergency Minimum 
Operating Voltage 

600 660 480 420 
700 770 560 490 
750 825 600 525 
 
 

14.8. Similarities of Streetcar Trolley Overhead with LRT OCS 
  

14.8.1. Design life, service conditions, environmental parameters, corrosion 
control, trackwork, track parameters, track gradients, line voltage, conductor 
sizes and tensions, lateral and vertical clearance requirements, factors of 
safety, and installation techniques are the same as for OCS as described in 
Sections 5, 6 and 7. 

14.8.2. Installed equipment such as foundations, poles, cantilevers, bracket 
arms, conductors fittings are similar except as noted below. 

 
14.9. Differences between Streetcar Trolley Overhead and the LRT OCS  

 
14.9.1. Maximum Span Length. 
Maximum spans are typically shorter than for the similar auto-tensioned (AT) 
styles because ice loading and elevated temperatures adversely affect wire sag 
and conductor tension and thereby adversely affecting pantograph commutation. 

 
14.9.2. Special Work, 

14.9.2.1. The harp current collectors mounted at the tops of the trolley poles 
necessitate the incorporation into the in-running trolley wires of 
‘special work’ (components made of castings, such as frogs, and 
crossings much like track rails use).   

Type of 
System 

Nominal 
Voltage 

(DC) 
Comments 

Trolley 
Overhead 

600  
700 
750 

In existing installations or their extensions, voltage different 
from those shown may be used. For new installations or 
those undergoing complete renewal, these nominal values 
are recommended. 
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14.9.2.2. Special work effectively precludes the use of pantographs on 
trolley overhead, because each item is a ‘hard spot’ and is not 
designed for under-running by pantographs. Like-wise regular OCS 
is not designed for Trolley pole operation because the contact wire 
swivel clamps and hanger clamps can be too wide for trolley harps. 

 
14.10. Trolley Wire Alignment. 
 

14.10.1. Because trolley harps are rigidly attached to trolley poles, the 
trolley wire must be located within a few inches of the projected 
(superelevated) centerline of the track throughout the route for correct 
operation. On straight tracks the trolley wire is held on the projected 
centerline of the track and supported at intervals of up to 100 feet. On 
curves maintaining the trolley wire to this same condition requires a 
multiplicity of registrations and as a consequence, elaborate guying 
networks and backbones.  On tight curves registrations may be as close as 
7 feet. See Table 14.3. 

  
14.11. Calculations For Spacing Of Pull-Off Registrations On Curves. 

(Abstracted from ATEA specification D 14) 
14.11.1. Maximum Spacing of Supports 

14.11.1.1. Maximum spacing of supports (poles) shall be as given in 
Column D. 

14.11.1.2. For Curves less than 1500 ft. radius, the required number 
of pull-offs between the support poles is as given in Column C, and 
spacing between pull-offs shall not exceed values given in Column 
B. 

 
Table 14.3.  Trolley Wire Alignment for Streetcars 

 
Column 

A 
Column 

B 
Column 

C 
Column 

D 
Radius of Curve (ft) Spacing of pull-offs (ft) No. of pull-offs 

between pole 
supports 

Distance apart of pole 
supports (ft) 

40 7 (a) 50 (b) 
50 8 (a) 50 (b) 
60 9 (a) 50 (b) 
70 10 (a) 50 (b) 

80-90 11 (a) 50 (b) 
100-150 12 (a) 50 (b) 
175-250 16 (2) 50 
300-500 25 2 50 
600-800 37 I 75 
900-1500 50 I 100 (c) 

Above 2000 100 0 100 
 
 

14.11.1.3. Note a.  The number of pull-offs between supports will 
depend upon the spacing of support poles and the offset of the poles 
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from the track.  In general, not more than 3 pulloffs shall be attached 
to any one pole.  
Where limited space or other conditions require that poles be set too 
close to the track to permit the use of individual spans between poles 
and pull-offs, back bone construction should be used.  

14.11.1.4. Note: b. Pole spacing is approximate and will vary 
according to local conditions. 

14.11.1.5. Note: c. For radii of 1000 ft. and over, back bone 
construction shall be used to insure rigidity of construction. 

 
14.11.2. Guy networks: 

On curves the pull-offs in each span shall be held radially to the curve by a 
lacing  strand at least 6 inches away from the trolley wire., With an odd number 
of pull-offs the middle one shall have a separate span guy to each pole. 

Intersections and complicated special work, particularly in city streets, will 
usually require special site specific design. 
 
14.11.3. Curve Dressing 

14.11.3.1. Curves shall be dressed with uniform trolley wire ‘set’ to 
the inside of curve at each pull-off by an amount given by the 
expression: 

 
 
S= +  R -  
 

Where S =  ‘set’ of trolley wire toward center of curve. 
 
 E = superelevation of outer rail 
 H = height of trolley wire above rail 

G = track gauge 
R = radius of curve 
P = distance from center of streetcar to pivot of trolley pole base 
Q = distance from center of car to center of truck 
L = horizontal distance from pivot of trolley pole base to point of contact between 

collector and trolley wire. 
All values are in feet. 
 

14.11.3.2. At the beginnings and ends of curves, the ‘set’ shall be 
uniformly tapered (eased) from the full value at the curve end to zero 
over the length of the transition curve of the track..  If the track has 
no transition curve, the set shall be eased over the length of 
‘easement’, as given in Table 13.2,  

 
Table 14.4.  Length of Easement (Transition) for Track Curves without 

Transitions. 
 
 

Radius of Curve Length of easement 

Up to 100ft. 20 ft. from end of curve 
100 to 500 ft. 40 ft. from end of curve 
500 to 1000 ft. 60 ft. from end of curve 

EH 
G   R

2
 + P

2
 – Q

2
 – L

2
  

 

√ 
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Above 1000 ft. 100 ft. from end of curve 
 

14.12. Overhead Safety Troughing. 
 

14.12.1. Whenever the trolley wire passes under a grounded structure 
such as a steel overbridge or the roof of a car barn, a continuous inverted 
insulated trough is constructed above the trolley wire to catch a trolley pole 
should it dewire. This avoids the possibility of the collector pole, which is 
conductive, from shorting between the trolley wire and ground. 

 
14.13. Insulator Electrical Creepage Distance. See Section 5.5. 

 
14.14. Insulation and Insulator Placement See Section 5.6. 

 
14.15. Clearances. 

14.15.1. Electrical clearances. See Section 6. 
14.15.2. Lateral Clearances to Support Poles. See Section 7.  
 
 

15. Special Design Requirements for Trolley Overhead Systems for Trolleybuses 
15.1. Trolleybus Operations 

15.1.1. A significant advantage that electric trolleybuses (ETB) have over LRT, is their 
ability to operate successfully on gradients in excess of 20%, (LRT < 7%), making 
them ideal for cities like San Francisco and Seattle which have such steeply graded 
streets. 

15.1.2. Normal operating speed for ETBs is in the range of 35-40 mph. 
15.1.3. Being unidirectional, ETBs require turn-around loops at the ends of their routes. 
15.1.4. Minimum turning radius is about 40 feet. 
15.1.5. With their trolley wires typically located 12 feet from the curb, ETBs can ‘tour’ 

over several travel lanes during normal operations. Note that ‘trolley wire’ is the 
IEEE preferred term to ‘contact wire’ when used with trolley collector poles, 
although the conductor is physically the same. 

15.1.6. The normally lowest trolley wire height is 14 feet at the supports, but lower wire 
heights are possible. Low trolley wire heights create conflicts with road traffic 
clearances when traffic lanes are shared. 

15.1.7. ETBs have operated under low bridges with the trolley wires over the sidewalk, 
avoiding infringing on headroom available for road vehicles. 

15.1.8. ETBs require a special design of overhead power distribution system called a 
‘Trolley Overhead’ system (TOH) which is designed for use with trolley collector 
poles. 

15.1.9. A TOH comprising two single trolley wires is the most common style in operation, 
but a simple catenary system has been used in Europe on at least one occasion 
and doesn’t need parallel feeder cables to satisfy power demand. See below. 

15.1.10. A feature of TOH is the use of ‘special work’ which are assemblies 
comprised of multiple castings, such as frogs and crossings (much like track rails 
use), straight and curved rails, spacers and insulators together with electrical 
switches, which are incorporated into the wiring.  

15.1.11. Special work effectively precludes the use of pantographs on trolley 
overhead because each item is a ‘hard spot’ and is not designed for under-running  
by pantographs. Like-wise regular OCS is not suited to trolley pole operation 
because contact wire swivel clamps and hanger clamps for OCS are generally too 
wide for trolley harps. 

15.1.12. Because ETBs require complex ‘special work’ in the TOH for turns and 
junctions in the trolley wires at intersections, they must take sharp turns at a crawl. 
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15.1.13. Dual-mode trolleybuses (Diesel/Electric) allow for service beyond the 
end of the TOH, with speeds in diesel mode up to 65 mph. With dual-mode the 
transition back to electric mode requires the provision of ‘trolley pole guides’ in the 
TOH to direct the trolley poles onto the trolley wires automatically, see later.  

15.1.14. The need for ‘special work’ in the TOH at street intersections makes joint 
operations with light rail vehicles with pantographs somewhat impractical. It can be 
done and is done by the application of under-running skids, but this creates a need 
for regular maintenance to keep the (untensioned) skids in adjustment to avoid 
snagging pantographs. 

 
15.2. Trolley Overhead Design. 

15.2.1. Design life, service conditions, environmental parameters, line voltage, conductor 
sizes and tensions, factors of safety, and installation techniques are the same for 
TOH as they are for LRT OCS ( that is, for pantograph operations), as described in 
Section 5.2, and 5.3. 

15.2.2. The trolley wire conductors and feeder cables used with TOH are the same 
conductors that are available for LRT OCS, including copper alloys. See Section 
5.4. 

15.2.3. Installed equipment such as foundations, poles, bracket arms, conductor fittings 
are similar to LRT OCS except as follows: 

 
15.2.4. TOH is a system where the trolley wire components are specially designed 

for operation with trolley collector poles. 
15.2.5. The incorporation into the in-running trolley wires of ‘special work’ is a 

significant difference between TOH and OCS.  
15.2.6. TOH systems use a pair of single trolley wires, which are commonly termed  

a ‘trolley wire pair’ 
15.2.7. Each of the single trolley wires has fixed terminations: LRT OCS is more 

typically simple catenary, auto-tensioned. 
15.2.8. Each single trolley wire normally has a parallel feeder cable, (see later). 
15.2.9. Without the benefit of a messenger wire to provide a ‘soft’ suspension, other 

precautions must be made to avoid ‘hard’ spots wherever the trolley wires are 
supported. See ‘Trolley Wire Suspension’, later. 

15.2.10. TOH seldom uses center pole construction which is common on LRT. 
Instead poles are typically set on sidewalks and use cross-span wires to support 
the trolley wire pairs. 

15.2.11. Typically, every second or third cross-span wire is a combined 
feeder/support cable for either the positive trolley wire or the negative trolley wire 
with feeder risers from the underground parallel feeder cables. 

15.2.12. Joint occupancy of the transitway with other road vehicles impacts the use 
of low wire heights at low bridges unless special operating precautions are in place. 

15.2.13. The presence of the trolley return wire with only two feet separation from 
the energized trolley wire presents different maintenance issues than for LRT 
overhead which has double insulation and no ground/return wire in close proximity. 

15.2.14. The use of trolley poles necessitates the provision of special overhead 
protective ‘troughing’ when trolley wires pass under bridges and for wiring in 
maintenance shops, see later.  

  
15.3. Power Supply 

15.3.1. Substations provide electrical power to ETBs using feeder cables to the TOH 
system.  

15.3.2. Each ETB has a pair of trolley current collector poles (collector poles); one, the 
positive pole, collects direct current from the positive wire; the other the negative 
pole returns the current to the substations through the negative wire. 

15.3.3. Because the trolley wires have a limited current capacity, they will often be 
electrically reinforced by parallel feeder cables, positive and negative, with jumper 
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connections at regular intervals. These positive and negative parallel feeder cables 
are insulated cables and are usually installed in underground conduits, although in 
some existing systems they are installed overhead, either on the support poles or 
inspan.  The undergrounding of parallel feeder cables is purely for the benefit of 
aesthetics. There are no other benefits. Underground feeder cables come with a 
significant cost premium. 

15.3.4.  There are two types of traction power supply system: a system with along track 
parallel feeders and feeder jumpers to the trolley wire as described above or a 
feederless system. With a feederless system the substations will probably be more 
closely spaced than a system using parallel feeders. These two types may be used 
in series along an ETB route. The selection of the system is dependent upon power 
demand and location along the route. Ultimately substation spacing is determined 
by power demand, availability of primary power, availability and cost of sites for 
substations, local ordinances, and economics. 

  
15.4. Line voltage  

15.4.1. Standard nominal value of the voltages for TOH systems are specified in Table 
No.14-1. 

 
Table No. 15-1 

 
Nominal Voltages for Trolleybus Overhead 

The values of the “Lowest” and “Highest” limits (in accordance with the definitions in IEC 
Publication 38) between which the voltage of the traction systems may vary are given in IEC 
Publication 850.  Alternatively Table No. 14-2 is offered (See AREMA 33) 
 
 

Table No. 15-2. 
 

Voltage Supply Range 

Nominal 
Voltage 

Normal Upper 
Voltage Limit 

Normal Lower 
Voltage Limit 

Emergency Minimum Operating 
Voltage 

600 660 480 420 

700 770 560 490 

750 825 600 525 

 
 

15.5. TOH Wiring Description. 
 
15.5.1. Trolley Wire Configuration 
15.5.2. As described above, because there is no rail return path for current, a negative 

trolley wire is installed along side the positive trolley wire. Both wires are ‘fixed 
terminated’ by virtue of the practical limitations of transferring collector poles 
between tension sections of auto-tensioned conductors at overlaps, although it is 
done. Because of the use of FT conductors all conductor terminations are made 
directly to anchor poles and anchor brackets.  

Type of 
System 

Nominal 
Voltage 

(DC) 
Comments 

Trolley 
Overhead 

600  
700 
750 

In existing installations or their extensions, voltage different from 
those shown may be used. For new installations or those 
undergoing complete renewal, these nominal values are 
recommended. 
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15.5.3. The two wires run parallel and are mounted on common supports. In the US, 
trolley wire spacing is 2 ft. 0 in, but elsewhere wire pairs are up to 2 ft. 4 in. apart. 

 
15.6. Trolley Wire Suspension 

15.6.1.  Special care is taken with the suspension of the trolley wires to avoid hard spots, 
which would increase wear of both the trolley wire and the trolley shoe carbon 
inserts. Particularly the direct clamping of the trolley wire ‘hanger’ (clamp) onto a 
cantilever pipe should be avoided. Various acceptable suspensions are available: 

•  Cross-span construction 
•  Bracket arm construction. 
•  Bridle supports 
•  Pendulum suspension 
•  ‘Elastic’  and ‘resilient’ arms 

 
For details of these alternatives refer to suppliers’ catalogs. 
 
15.6.2. Pendulum suspensions have an additional merit of reducing the variation in 

conductor tension for a given temperature range, because of their ability to 
compensate for temperarture change.. 

   
15.7. Maximum Span Length. 

Maximum spans for direct suspension single trolley wire are typically limited to 
100 feet, although longer spans up to 130 or 140 feet may be required at some 
intersections because of space limitations for poles. For these longer spans, it is 
necessary to install insulated spacers midway in span to prevent possible shorting due to 
clashing.  
 

15.8. Trolley Wire Alignment. 
A feature of ETB collector poles which differs from trolley poles on streetcars is 

that the collector heads (harps) on ETBs are free to swivel whereas on streetcars they 
are ‘rigid’. This allows the ETB to tour to the left and right of the trolley wire pair by up to 
12 feet each side (known as ‘touring range’) and the ETB is free to overtake other road 
vehicles and also to run alongside the curb and use regular bus stops. Moving away from 
being directly under their wires places a lateral force on their collector shoes, and creates 
lateral wear and a risk of dewirement. This cannot be avoided on straightaways as the 
ETB moves to and from the curb, but measures can be taken on curves to bring the poles 
into being close to tangent to the wires as the ETB turns thus reducing side forces.  

 
15.8.1. Alignment on Straight Stretches of Roadway. 

The trolley wire pair is typically centered about 12 feet from curbs of 
streets, with the negative wire closer to the curb. On straight roads there is no 
need for any deviation from straight. However if pendulum suspension is 
adopted, the supports are offset from side to side and the trolley wire pair will 
appear to be staggered.  

  
15.8.2. Alignment on Curves. 

15.8.2.1. Typically the trolley current collectors (swivel harps) at the tops of the 
collector poles overhang 2 to 5 feet behind the back of the ETB when 
operating on wires 18 feet above the road. It can be shown that on street 
curves the center line of the trolley wire pair needs to be inside the “trolley 
path” to reduce the lateral forces on the trolley wires. The trolley path is 
considered to be the centerline of the front axle of the ETB.  This is shown on 
alignment plans, particularly on transitways in tunnels, as the design 
centerline for the ETB, (since there is no centerline of track). The amount of 
trolley wire inset from the centerline of the ETB path depends upon: 
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• the ETB dimensions 
• the location of the trolley pole bases (the bases for the collector poles mounted 
on the roof of the ETB) relative to the ETB, and  
• the trolley wire height.  

 
15.8.2.2. An approximate formula for the inset in feet is 300/curvature in feet. On 

tight curves, such as street intersections, where the trolley bus is close to 
minimum operating radius (typically about 40 feet) the inset could be as much 
as 7 feet, putting the trolley wires very nearly over the gutter of an intersection 
with sharply radiused curbs. 

 
15.9.  Long Turn Lanes. 

At street intersections ETBs turning into the cross-street could be held up 
by pedestrians on the cross walk, and so delay other ETBs on the ‘through’ route 
and not turning. These delays can be avoided by installing ‘long turn lanes’, as 
follows. Fifty or so feet before the intersection, a directional switch is installed in 
the trolley wires to connect to a second pair of wires to run parallel to the main 
wires on the side of the turn direction. Turning ETBs are routed to these wires 
leaving the ‘through’ wire unobstructed. Long-turn lanes can be to either the right 
or left of the through wires, or both. 

 
15.10. Special Work, 

 
15.10.1. Curve Segments. 

Compared to streetcar operations which use ‘fixed’ harps and continuous close 
registration around curves, ETBs by virtue of their swivel current collectors can 
be accommodated using fewer assemblies with larger deviations which reduce 
the number of overhead guys.  These assemblies are called curve segments and 
consist of lightly radiused runners suitable for the low speeds of operation on 
corners at intersections supported on a strong rigid mount.  

 
Curve segments are typically of two types: 
 

15.10.1.1.    Under-running. These assemblies use ‘tips’ that match onto the trolley 
wire and deflect the swivel harps downwards from the trolley wire onto the 
curved runners while the trolley wires themselves run straight through to a 
sharp registration node where the guys can take the radial load. 

15.10.1.2.   Clamp-type. In these curve segments the trolley wires are clamped 
directly to the underside of a reinforced curve rail, and the radial load 
transferred by the use of strain plates and strain bars to provide the 
necessary rigidity. 

 
15.10.2. Trolleywire Directional Switches. 
 

There are two types of TOH switches: 
 

15.10.2.1.   Under-running. In under-running switches, the switch operation is 
performed on untensioned special work that is suspended from the two trolley 
wires, which must be suitably insulated. The trolley wires are not terminated 
at the switch but pass uncut through and above the special work and are 
guyed as necessary. 

15.10.2.2.   Cut-in. In ‘Cut-in‘ switches the trolley wires are terminated on each side 
of the switch, and the special work carries the tension being supported from 
the side by span guys. 

 
15.11. Operation of Trolleywire Directional Switches 
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There are several ways that trolleywire switches can be activated: 
 
15.11.1. Power On/Power Off.  With these the bus operator takes power when 

passing through the switch in the ‘through’ direction, or else it aligns to the turning 
direction. 

15.11.2. Selectric Switch.  Separate contactors are installed on each of the trolley 
wires, not opposite to one another but staggered. For trolley buses on the ‘through’ 
route, the poles will pass by them in sequence thus not completing the switch 
activation circuit. When ETBs turn relative to the ‘through’ route, the pole to the 
outside of the turn advances along the ‘through’ trolley wires relative to the pole on 
the inside of the turn, and the contactors are bridged. This bridging action operates 
trolleywire directional switch. 

15.11.3. Radio Loop. A small transmitter with very limited range is mounted at the 
top of one of the collector poles. It is coupled to the ‘Turn Switch’ in the operators 
cab, which when operated causes a receiver mounted on a support pole to 
activated a power switch on the trolley directional switch special work. 

15.11.4. Other Methods. Some agencies detect the ETB in other ways and use 
computer techniques and programming to activate the trolley directional switches. 

15.12. Trolley Pole Guides. 
 

 
Trolley pole guides are installed 
at a support as shown in the 
picture. Using its diesel engine 
the ETB positions itself directly 
in line with the guide at a bus 
stop using the curb and the 
‘bus-stop’ marker for correct 
alignment. By remote control, 
the driver releases the trolley 
poles which then elevate 
automatically onto the trolley 
wires using the guides to direct 
the shoes onto the wires. If the 
poles ‘hang-up’, the driver 
inches the bus forward using the 
diesel engine. On satisfactory 
re-wirement the diesel engine 
can be closed down. 
 
 

15.13. Safety Troughing for ETB Operations. 
Overhead troughing constructed of wood or other insulated material is installed over the 
trolley wires for reasons of safety: 

• To avoid  short circuits 
• To avoid false grounds 
 

15.13.1. Avoiding Short Circuits. 
Whenever the trolley wire passes under a grounded structure such as an overbridge, or 
the roof of a ETB barn, a continuous inverted insulated trough is constructed above the 
trolley wires to catch a trolley pole should it dewire. This avoids the possibility of the 
collector pole, which is usually conductive, from shorting between the POSITIVE trolley 
wire and grounded metalwork.  
 
15.13.2. Avoiding False Grounds. 
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  Were it not for the overhead troughing, it would be possible for the NEGATIVE 
trolley pole, should it dewire, to contact any overhead grounded metal. This is NOT a 
short circuit because the ETB equipment, motor, resistances, auxiliaries, etc, are in 
series between the positive wire and ground, which is no different than normal 
operations. However having the return current passing through the grounded metal of the 
bridge or building is potentially dangerous and must be prevented. 
 

15.14. Maintenance.  
15.14.1. Maintenance of the TOH can be performed live by qualified staff, even 

though the positive and negative wires are closely spaced.  
15.14.2. Maintenance is often performed with the ETBs continuing to run through the 

job site. 
 

15.15. TOH Supports 
Typical supports are similar to those used for OCS  (See Section 5.4.4.?) and include 
cantilevers, bracket arms, cross-spans, bridles and headspans.  
 

15.16. Insulator Electrical Creepage Distance. See Section 5.5. 
 

15.17. Insulation and Insulator Placement.  See Section 5.6. 
 

15.18. Clearances. 
 
15.18.1. Electrical clearances. See Section 6. 
15.18.2. Lateral Clearances to Support Poles.  
Lateral clearances do not apply to ETBs because they are road vehicles, but there may 
be minimum values for the set-back of support poles from the face of curbs. 
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Disclaimer 

The contents of this report reflect the views of the authors, who are responsible for the facts and the 
accuracy of the information presented herein. This document is disseminated under the sponsorship 
of the Department of Transportation University Transportation Centers Program and the Florida 
Department of Transportation, in the interest of information exchange. The U.S. Government and the 
Florida Department of Transportation assume no liability for the contents or use thereof.  
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Metric Conversion 
SI* Modern Metric Conversion Factors as provided by the Department of Transportation, Federal Highway 
Administration 

Length 

http://www.fhwa.dot.gov/aaa/metricp.htm 

 
SYMBOL WHEN YOU KNOW MULTIPLY BY TO FIND SYMBOL 

in inches 25.4 millimeters mm 

ft feet 0.305 meters m 

yd yards 0.914 meters m 

mi miles 1.61 kilometers km 

Area 

 
SYMBOL WHEN YOU KNOW MULTIPLY BY TO FIND SYMBOL 

in2 square inches 645.2 square millimeters mm2 

ft2 square feet 0.093 square meters m2 

yd2 square yard 0.836 square meters m2 

ac acres 0.405 hectares ha 

mi2 square miles 2.59 square kilometers km2 

Length 

 
SYMBOL WHEN YOU KNOW MULTIPLY BY TO FIND SYMBOL 

mm millimeters 0.039 inches in 

m meters 3.28 feet ft 

m meters 1.09 yards yd 

km kilometers 0.621 miles mi 

Area 

 
SYMBOL WHEN YOU KNOW MULTIPLY BY TO FIND SYMBOL 

mm2 square millimeters 0.0016 square inches in2 

m2 square meters 10.764 square feet ft2 

m2 square meters 1.195 square yards yd2 

ha hectares 2.47 acres ac 

km2 square kilometers 0.386 square miles mi2 
 
*SI is the symbol for the International System of Units. Appropriate rounding should be made to comply 
with Section 4 of ASTM E380. 

http://www.fhwa.dot.gov/aaa/metricp.htm�
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Executive Summary 

A shared bicycle/bus lane (SBBL) is a traffic lane dedicated for exclusive use by buses, bicyclists, and, 
usually, right-turning vehicles.  SBBLs have been implemented in municipalities where there are street 
right-of-way constraints and where municipalities seek ways to accommodate buses and bicycles for 
better multimodal service.  There were three objectives of this study, conducted for the Florida 
Department of Transportation (FDOT): 

• Identify and describe the state of the art and practice in the design, implementation, 
operation, and use of shared bicycle/bus lanes (SBBL) 

• Evaluate the benefits and barriers to implementing SBBLs 
• Develop recommendations for Florida to consider the use of SBBLs on the State Highway 

System. 

Through the literature review, surveys of chief contacts within municipalities that have SBBLs, and 
follow-up telephone interviews, information was collected about SBBL design, operation, and 
functional effectiveness.  For four municipalities with SBBLs, there was sufficient information to 
develop and present case study narratives.  These were Ocean City, Maryland; Minneapolis, 
Minnesota; Philadelphia, Pennsylvania; and Washington, D.C.  For the other host municipalities, 
additional comparative data about SBBLs were collected, where available.   The main report 
summarizes  findings of relevant previous research, available SBBL planning and design guidelines of 
localities, states, and other nations, identification of those background conditions that remain fixed 
that provide the context for the SBBL, and the planning and engineering variables that can be 
manipulated to guide design and implementation of an SBBL.  

The study identified 27 SBBLs in municipalities throughout the United States.  Among the identified 
SBBLs that are currently in use, Coastal Highway in Ocean City, MD, was the earliest.  It began 
operation as an SBBL in the late 1980s; however, 12 of the identified SBBLs in the U.S. were 
established in the past ten years.  SBBLs can be grouped into three main types, according to their 
length and setting.  These include SBBLs that serve as connector segments to bicycle lanes, over 
bridges, highway overpasses, or intersections. These are generally shorter than one half mile.  Urban 
SBBLs located within or connecting to downtown areas represent a second type of SBBL.  These are 
generally shorter than two miles.  Urban SBBLs experience large swings in traffic volumes that may be 
related to commuter traffic.  The third type is suburban/low density SBBLs, found generally on busy 
arterials or state highways.  These extend for distances greater than two miles and generally operate 
under conditions of higher speeds than the connector or urban SBBLs.  A total of 18 SBBLs, or 72 
percent of the identified SBBLs, operate within travel lanes that are 13 feet or less, with posted speed 
limits ranging between 25 and 45 mph (median is 30 mph; mean is 32 mph).   

Bus stop spacing for urban and suburban SBBLs are of three general types.  Buses may stop at every 
block, every intersection, or every other block.  Just two of the SBBLs identified in this study have used 
colored pavement.  These include Chestnut Street, Philadelphia, and Hennepin Avenue, Minneapolis.  
Two locations have a parking lane adjacent to the SBBL.  These are 7th Street NW and 9th Street NW in 
Washington, D.C., and Washington Street in Boston.  Stewart Street and Elliot Avenue W/15th Avenue 
W in Seattle, as well as 19th Street in Denver, Colorado, are SBBLs only during peak traffic hours and 
convert to parking lanes with bicycles using the remaining portion of the lanes during the off-peaks. 

Brief references to SBBLs were found in design guidelines for three state departments of 
transportation, including Illinois, Maryland, and Washington State.  In Illinois, “…Where roadway width 
is limited, bicycles and buses may share an outside lane with a minimum of 16.5 feet (5 m) to the 
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curb face” (Illinois DOT 2011, 17-2.5).  In Maryland, “…Shared bus/bicycle lanes are typically wider 
than the standard 11-foot lane.  Bus/bicycle lanes have been used in Maryland (in Ocean City), the 
District of Columbia, and other parts of the country; however, due to the conflicts inherent in the type 
of facility, it shall only be considered in consultation with SHA’s (State Highway Administration) Bicycle 
and Pedestrian Coordinator” (MSHA n.d., 4-4).  In Illinois and Maryland, no guidance is provided 
regarding speed limits or bus and bicycle volumes that would warrant the establishment of an SBBL.  
In Washington State, “When buses and bicyclists share the same roadway, consider the following: 
where bus speeds and volumes are high, separate facilities for buses and bicyclists are desirable.  
Where bus speeds and volumes are low, consider a shared-use bus/bicycle lane” (WSDOT 2012, 
1520-5).  No guidance is given regarding values for high and low volumes, nor are values given for 
lane widths or speed limits. 

Further brief guidance about SBBLs from four municipalities also was found.  These include the City of 
Tucson/Pima County, Arizona; San Francisco, California; Albuquerque, New Mexico; and Minneapolis, 
Minnesota.  Table ES.1 below lists recommended widths for SBBLs and for separate bicycle and bus 
lanes.  Tucson developed pavement marking details for SBBLs and provides that use of bike lane 
symbols in SBBLs are optional.  If used, the frequency should be every ½ mile in Tucson, every ¼ mile 
in Pima County, and after every major intersection.  Bike lane markings are to be located 65 feet from 
road intersections to avoid excessive wear by turning vehicles and to avoid placing them where buses 
stop and dwell (Pima County DOT 2008, 6-1.1).  San Francisco’s design guidelines provide that SBBLs 
should be used where width is available for a bus lane but not a separate bus lane and bike lane, and 
describes transit stop striping for SBBLs (Alta Planning + Design and Parisi Associates 2003, 8).  
Albuquerque’s design guide describes several innovative bicycle facility treatments, including SBBLs 
briefly: “The lane should be used where width is available for a bus lane, but not a bike lane.  The 
dedicated lane attempts to reduce conflicts between bicyclists, buses, and automobiles.  Various cities 
have experimented with different designs, and there is currently no evidence of one design being 
more effective than the others.  SBBLs can be appropriate in the following applications: on auto-
congested streets with moderate or long bus headways, moderate bus headways during peak hour, or 
where there is no reasonable alternative route” (Alta Planning + Design and Gannett Fleming West 
2010, 2).  Moderate and long headways are not defined.  The design guide for Minneapolis identifies 
considerations for the implementation of SBBLs: bicycle volumes, bus frequency and peak hour 
volumes, available lane width, including space to pass on the left, placement and frequency of bus 
stops, and potential time restrictions (City of Minneapolis 2010a, 259).  Although the guidance in 
these cities specified lane widths, analyses justifying these lane widths could not be found. 

Table ES.1 - Municipal Guidance on Lane Widths 

Municipality Reporting Agency 
Lane Widths (feet) 

SBBL Separate but Adjacent  
Bike and Bus Lanes 

Tucson, AZ Pima County DOT,  
City of Tucson DOT 

10 minimum 
12 standard n/a 

San 
Francisco, CA City of San Francisco 10 - 13 14 - 17 

Albuquerque, 
NM City of Albuquerque 10 - 13 14 - 17 (preferred alternative) 

Minneapolis, 
MN City of Minneapolis 12 minimum 

15 - 18  recommended n/a 

Sources:  
Pima County DOT and City of Tucson DOT 2008. 
Alta Planning + Design, and Parisi Associates 2003. 
Alta Planning + Design, and Gannett Fleming West 2010. 
City of Minneapolis 2010a, 259.  
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Authorities providing bus operator training or guidance for operating buses in the presence of bicycles  
include the City of Chicago Department of Transportation (Chicago Bike Program 2010), Delaware 
Department of Transportation (DelDOT Bicycle Program n.d.), and the Washington Area Metropolitan 
Transit Authority (WMATA 2011).  To help bus operators predict bicyclist behavior, all programs teach 
bus operators what bicyclists are taught regarding proper riding placement in the lane and related 
bicycle law in the state.  The Chicago guidance instructs bus operators to anticipate that bicyclists may 
be to the right of the bus, may suddenly swerve left to avoid an opening car door, may change lanes 
upon approaching an intersection, and may not hear a bus approaching from behind.  Operators are 
instructed to make a mental note after passing a bicyclist that if a bus passenger shortly thereafter 
requests to stop, the bicyclist may be approaching from behind and to the right of the bus as the 
operator intends to slow and swerve to the right.  Operators are instructed to adjust mirrors to ensure 
that a bicyclist passing three feet or more from the bus will be visible in the mirrors.  They are 
instructed to check mirrors whenever they are about to pull to the curb to stop, or to turn right, or 
change lanes.  Delaware guidance advises against using a bus horn to communicate with bicyclists.  
The Washington Metro guidance to bus operators advises to move at least partially into the adjacent 
lane to pass, and to maintain at least one bus-length’s distance behind a bicyclist when following.  Bus 
operators are advised to pull as close as possible to the curb to discourage bicyclists from passing a 
stopped bus to the right. 

A key question of interest to FDOT is the determination of the minimum width of the SBBL that 
ensures safety and satisfactory level of service for all roadway users.  Figure ES.1 illustrates that the 
necessary width for an SBBL is estimated to be 16 feet, seven inches, where all the following 
conditions exist. 

• Curb and gutter 
• Posted speed limit 30 mph or less, operating speed of buses is 30 mph or less 
• Lateral clearance of at least three feet between a bicyclist and a passing motor vehicle, 

(required by state law in Florida and 19 other states (Bisbee 2012) 
• Sufficient width for a public transit bus of standard width (eight feet, six inches) to pass a 

bicyclist while staying within the SBBL 

This width includes a three feet, four inches of width of bicyclist operating space, per AASHTO 
guidelines (AASHTO 1999, 5), measured from the longitudinal joint of the gutter pan.  Another three 
feet measured from the edge of the bicyclist operating space to the bus body is added per 
requirements of Florida State law (Section 316.083, F.S.).  An additional eight feet, six inches 
represents the width of a standard public transit bus (TTI 1996, 36).  An additional width of one foot, 
nine inches is added, measured from the left edge of the bus to the middle of the eight-inch-wide solid 
white stripe that separates the SBBL from the adjacent general traffic lane.  This additional width was 
computed by positioning the bus in the center of 12 feet of operating space—the recommended width 
of a lane for public transit buses (Sando and Moses 2010, 44).  These four widths, labeled A + B + C + 
D in figure ES.1, total 16 feet, seven inches when added together.  As discussed throughout this 
report, this width is not a necessary condition for an SBBL to operate. 

SBBLs are in common use in the United Kingdom, where bicyclists are permitted to use bus lanes 
unless signed otherwise. Evidence also has been found indicating SBBLs exist in Austria, Australia, 
Belgium, Canada, Denmark, France, Germany, Ireland, and Switzerland.  Where width of the SBBL is 
constrained, buses move into the adjacent general use lane to pass a bicyclist.  However, this study 
found few research results justifying the available guidance and standards used by other nations.  

Variables of interest include lane width, operating speed, volumes of buses, bicycles, and right turning 
traffic, and general traffic in adjacent lanes.  These elements appear to interact within a variety of 



 

x 
 

contexts and the functional relationships among these variables, if they had been measured, might 
define safe thresholds for effective operation of SBBLs.  There also has been little evaluation of 
SBBLs, before and after their implementation, for safety and level of service for all roadway users. 

 
Description Label Minimum Dimensions 

Width of bicyclist operating space Aa 3′ 4 ″ 
Minimum clearance required between bicyclist and bus Bb 3′ 
Width of standard 40-foot transit bus (not including mirrors) Cc 8′ 6 ″ 
Distance from edge of bus to adjacent lane D 1′ 9 ″ 
Width of bicyclist (center of tire located two feet from edge of lane) Ea 2 ′ 6 ″ 
Width of standard 40-foot transit bus (including mirrors) Fc 10 ′ 2 ″ 
Lane stripe (wide line) Gd 8 ″ 
Width of bus operating space He 12′ 
Total width of SBBL I 16′ 7 ″ 
a AASHTO 1999 5. 
b Section 316.083, F.S. 
c TTI 1996, 37. 
d Mary Anne Koos, Florida Department of Transportation, Design Office.  Conversation, April 30, 2012. 
e Sando and Moses 2010. 

Figure ES.1 – Dimensions to accommodate passing within shared bike/bus lanes 

A key consideration in the success or failure of SBBLs is whether and how to accommodate right turns 
by general traffic coming from the lane to the left of the SBBL.  Three of the four case study SBBLs 
examined in detail have experienced serious degradation of performance for buses and bicyclists 
arising from (1) allowing right turns from the SBBL in areas where heavy pedestrian traffic delays right 
turns or (2) an inability to prevent cars from using the SBBL as a through lane instead of just as a right-
turn lane. One of the cities, Washington, D.C., is considering removing the SBBLs, and a second city, 
Minneapolis, would probably not consider another one in similar conditions. Any municipality that 
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wishes to implement an SBBL must consider whether it has the resources to provide the education 
and enforcement necessary to maintain functioning of the SBBL. 

Researchers concluded that SBBLs have merit for further evaluation.  It is recommended that future 
research focus upon the following topics. 

1.  Effect of SBBLs on encouraging bicycling 
2.  Better ways to collect bicycle traffic count data 
3.  Mobility impacts of an SBBL upon all modes 
4.  Bicycle level of service measurement refinements 
5.  Crash analysis of SBBLs compared to other bicycle facility types 
6.  Crash analysis  of SBBLs of different designs, including determination of the maximum 

safe posted speed limit and characteristics of gaps in traffic that are necessary to 
provide safe passing opportunities 

7.  Use of intersection red light cameras to enforce SBBL restrictions 
8.  Evaluation of alternative bus stop treatments 

Four alternative bus stop treatments were identified. The first of these bus stops is served by lanes 
that can accommodate passing (width of 16 feet, seven inches or greater) and the bus stops in the 
lane.  The second of these may be along narrow lanes (width less than 16 feet, seven inches) and the 
bus stops in the lane.  A third type of bus stop is along a narrow-width SBBL, but a partial bus bay is 
provided at the bus stop. A fourth type of bus stop treatment is typically of narrow width, in which the 
bicyclist is routed through a separate channel to the right of the pedestrian waiting area at the bus 
stop. 
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Chapter 1: Introduction 

 
Figure 1.1 - SBBL located at the intersection of 9th Street NW and G Street NW, Washington, D.C. 

Credit: JoAnne Fiebe 

This study examines the design and operation of lanes intended for use both by bicycles and by 
buses. These shared bicycle/bus lanes (referred to throughout the report as SBBLs) are uncommon in 
the United States. Staff of the Florida Department of Transportation (FDOT) has observed increasing 
interest by municipalities to consider implementing SBBLs along state roadways. There are presently 
no national or Florida state standards for such facilities.  Municipalities with design guidelines for 
SBBLs do not necessarily have SBBLs in operation. Conversely, municipalities with SBBLs do not 
necessarily have explicit design guidelines.  FDOT requested an examination of how SBBLs are used in 
cities of other states.  The study accomplished three objectives: 
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1.  Identify and describe the state of the art and practice in the design, implementation, 
operation, and use of SBBLs. 

2.  Evaluate the benefits and barriers to implementing SBBLs. 
3.  Develop recommendations for Florida to consider the use of SBBLs on the State Highway 

System. 

This introductory Chapter 1 provides a review of relevant research and a summary of recent municipal 
efforts to consider SBBLs in Florida.  Chapter 2, Survey of Current Practices, provides available state, 
local, and international references of guidelines on SBBL street design and operation. Chapter 3, Case 
Studies, presents four detailed case studies of SBBLs in the United States. Chapter 4, Planning 
Considerations and Tools, describes conditions under which an SBBL would operate and are not easily 
changed, as well as variable conditions that can be tools in the development of an SBBL. Chapter 5 
provides recommendations for future research. 

Background 

Bus lanes are desirable to encourage use of public transit by providing a time advantage. Bicycle lanes 
encourage bicycling by providing separate roadway space for the greater safety and comfort of 
bicyclists. Generally, fewer buses and bicycles use the roadway than other types of vehicles. In 
concept, buses and bicycles could then share a lane, thereby maintaining the advantages to both 
groups while better using the lane capacity and freeing other roadway space for general purpose lanes that 
might otherwise have been used for bicycle lanes.  

SBBLs have been considered and implemented for various, sometimes overlapping reasons. Through 
the course of this research, six primary motivations for considering SBBLs were found: 

• A jurisdiction adopts a policy to improve transit service as a strategy to increase transit 
ridership, and a policy to increase bicycle ridership, as ways to reduce traffic congestion, 
reduce emissions, or otherwise improve the quality of life. Providing an SBBL is one way to do 
this. 

• Existing right-of-way on a street is too narrow to provide separate lanes for bicycles and buses 
as well as for cars, and the financial or political cost rules out widening the street. 

• A street already may have a preferential bus lane, and there is interest from the bicycling 
community and from local government transportation planners in allowing bicycles to use it. 

• A street already may have a preferential bus lane, and bicyclists are already using it illegally, 
even though it has not been designed with bicycle safety in mind. 

• There is a desire by the bicycling community and government bicycle and pedestrian 
coordinators to improve safety on a street that has substantial bus or bicycle traffic. 

• A road diet, or reduction in the number of vehicle lanes within a given right-of-way, with space 
being reallocated to parking, bicycle lanes, or sidewalks (Rosales 2006), is being considered 
as a way of improving safety, livability, or the performance of transit and bicycling. The 
reduction of lanes available for general traffic forces consideration of how to allocate what 
has effectively now become a more limited right-of-way. 

Researchers found 27 SBBLs in the United States. One SBBL featured as a case study in this report 
has been in operation since the late 1980s and one existed in Madison, WI prior to 1984, when the 
street was reconfigured to provide parallel bicycle and bus lanes.  Twelve of the SBBLs were 
established in the past ten years, so the concept of SBBLs is still relatively new in the U.S.  Some are in 
the planning process and not yet in operation, such as the shared bike/tram lanes in the City of 
Panama City Beach, Florida. The SBBLs in Fort Worth, Texas, just opened in December 2011. 
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There are numerous planning considerations in the development and design of an SBBL including the 
following. 

• What are the transportation goals and policies of the municipality? In the consideration of an 
SBBL, explicit local government planning priorities will be useful in guiding decisions 
regarding modal trade-offs. 

• What are the land development plans and transportation plans for the surrounding area? 
• What transportation capital improvements are scheduled for this area? The development, 

design, and staging of an SBBL should be done within the context of existing and planned 
activities. 

• Does the state or municipality have laws requiring lateral clearance between bicyclist and a 
passing motorist?  As of spring 2012, 20 U.S. states, including Florida, and several cities in 
other states, have adopted legislation requiring that motor vehicle operators provide 
clearance (noted as dimension B in Figure 1.2) of at least three feet when passing a bicyclist 
(Bisbee 2012).  This affects requirements for planning and operating SBBLs.  If an SBBL is 
not wide enough to provide required clearance, then the SBBL and the adjacent general 
purpose traffic lane must jointly accommodate the need for such clearance where law 
requires it. 

• Are there local policies that prohibit sharing of bus lanes with other vehicles, including 
bicyclists? 

• Is a bus lane already in place with current consideration for opening it to bicycle traffic? If so, 
certain traffic patterns will already be established. Useful observations can be made 
regarding the level of law abidance.  Are cars entering the bus lane? Are bicyclists illegally 
using the bus lane?  What has been the impact of this illegal use? Crash history of the facility 
and characteristics of traffic flow in adjacent general use lanes provide important information 
to guide decisions whether to establish an SBBL and how the facility should be designed and 
operated. 

• Is a bus lane currently not in existence? If a new SBBL is planned, then a larger set of 
considerations are required.  For example, should additional users be allowed, such as right-
turning vehicles, taxis and delivery vehicles? 

• How should the SBBL be designed and operated to make it safe for those who use it?  One 
transit planner noted that buses make frequent stops and tend to be faster than bicycles. 
Conversely, bicycles tend to make infrequent stops and travel more slowly than buses.1

                                                           
1 Mike Cechvala, King County Metro, Seattle, WA. Survey response, July 1, 2011. 

  For 
an SBBL to serve its intended purpose, bicyclists need to perceive the SBBL as safe.  
Perceptions of safety vary greatly among bicyclists.  If enough bicyclists avoid an SBBL, this 
defeats one of the objectives in creating it.  Variables such as lane width, cross traffic, the 
volume and speed of motor vehicles and the presence of large heavy vehicles (including 
buses) can affect bicyclist perception of safety. 
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Description Label Width (inches) 
Bicyclist Aa 2′ 6 ″ 
Minimum clearance required between bicyclist and bus Bb 3 ′ 
Width of a standard 40-foot bus (without protruding 
mirrors) 

C c 8′ 6″ 

Bicyclist operating space (functional width) Da 3′ 3″ d / 3′ 4″ a 
Total width of bus including protruding mirrors Ec 10′ 2 ″ c 
a AASHTO 1999 5. 
b Section 316.083, F.S.  
c  TTI 1996 37.  This width limitation of 8′ 6 ″ or 10′ 2 ″ is in conformance with Section 316.515(1), F.S.  In the U.K. a standard bus 
width is 8′ 4.5″ without mirrors.  In Australia a standard bus width is 8′ 8 ″ without mirrors.  These widths describe the range in bus 
widths found among examples of nations with SBBLs. 
d Cardiff Cycle Network 2011, 16. 

Figure 1.2: - Dimensions to be considered in planning SBBLs 

Study and Planning of SBBLs in Florida 

Two cities in Florida, Tallahassee and Panama City Beach, have recently undertaken studies to explore 
the use of SBBLs.  These two efforts are summarized briefly here. 

West Tennessee Street (US 90/SR 10), Tallahassee 

In Tallahassee, Florida, West Tennessee Street (US 90/SR 10) between Ocala Road and Monroe Street 
was studied to determine potential benefits and impacts of replacing the outside general purpose 
traffic lanes with SBBLs. The study provided recommendations for the facility’s design and 
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implementation (Genesis Group 2009).  The proposal for SBBLs on W. Tennessee Street is purely 
conceptual and has not been verified as being feasible. 

W. Tennessee Street is a six-lane road located on the northern edge of Florida State University’s (FSU) 
campus.  It separates the university from many off-campus student amenities.  Adjacent to the 
student activity center, W. Tennessee Street is a main east-west corridor for the city and a major traffic 
route during home football games. The study area incorporated the university road network in order to 
address university concerns that removing motor vehicle capacity from W. Tennessee Street would 
push traffic onto campus streets.  Meetings were held with local business owners as well as 
stakeholders on the FSU campus.  According to the transportation planner for the Tallahassee-Leon 
County Planning Department, “There were misconceptions about the project that led to some initial 
public resistance for the redesign. The most common issue was that business owners thought that 
right turns would be prohibited in the new configuration.”2

 

 

Figure 1.3 - Existing and proposed lane configuration for West Tennessee Street 
* Availability of lane width throughout the study corridor,  

as illustrated in this concept of existing and proposed lane configuration, has not been verified. 

                                                           
2 Megan Doherty, Tallahassee-Leon County Planning Department, Personal correspondence, November 25, 2011. 
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Analysis of roadway level of service (LOS) examined signalized intersections on the W. Tennessee 
corridor and streets within the study area. Two scenarios were analyzed. 

W. Tennessee Street remains unchanged as a six-lane arterial roadway. 

W. Tennessee Street becomes a four-lane road for motor vehicles and two lanes are converted to 
SBBLs with right-turning vehicles permitted in the dedicated lanes. 

A multimodal LOS analysis indicated significant service improvements for pedestrians, bicyclists as well 
as transit capacity and quality of service for the four-lane revised roadway design of scenario 2.  The 
concept for the SBBLs included returning the SBBLs to general use lanes during times when there are 
major sporting events in the stadium, to increase motor vehicle capacity of the corridor during these 
events.  Most recently, a public hearing on the project was held in March 2012. 

Front Beach Road, City of Panama City Beach 

Shared bike/tram lanes are proposed for Front Beach Road in Panama City Beach as a component of larger 
redevelopment plans for the Front Beach Road (US 98) corridor (Figure 1.4). The project was first 
introduced in 2002 as part of the establishment of the Panama City Beach Community Redevelopment Agency 
(CRA) and the development of a revitalization plan. The City identified the community’s transportation 
system as, “inadequate, unsafe for pedestrians and bicyclists, and unable to sustain a growing 
population and beach tourism industry” (City of Panama City Beach CRA 2010, 1). 

According to the Panama City Beach CRA, FDOT data acquired from 2004 through 2008 indicates that the 
Front Beach Road corridor had 650 crashes with six fatalities, 81 injuries, 42 crashes involving 
pedestrians, and ten involving bicyclists (City of Panama City Beach CRA 2010, 4-6). Subsequently, the City 
initiated a multimodal program to accommodate these present and future transportation needs. The 
series of projects that are currently in various stages of planning and construction address several 
common goals. These goals include livability, safety, establishing and maintaining quality 
infrastructure, and environmental sustainability through the application of technology and innovative 
solutions. The CRA describes the project as significantly enhancing user mobility and reducing the 
average user cost through the creation of more convenient transportation options.  These include efficient 
transit service operating on a dedicated lane along the Front Beach Road corridor. As illustrated in the “before” 
and “after” representations of Front Beach Road in Figures 1.5 and 1.6, the proposed project will provide dual 
11-foot shared bicycle/tram lanes that will carry trams in both directions and will be located adjacent to each 
curb (City of Panama City Beach CRA 2010, 2). Trams are different from transit buses in several ways. 
First, they have a lower operating speed than buses, making them more likely candidates for use in 
tourism. Trams are also narrower than buses. Trams are eight feet in width, including side mirrors and buses 
are ten feet, two inches in width, including mirrors. 
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Figure 1.4 - Map of Panama City Beach proposed SBBL 

 

 
Figure 1.5 - Photograph taken on Front Beach Road  

Credit: Panama City Beach CRA, 2007 
 

 
 Figure 1.6 - Rendering of proposed redesign of Front Beach Road 

 Credit: Panama City Beach CRA, 2008 
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In 2006, and subsequently updated in 2008, Panama City Beach staff worked with a team of 
consultants to develop a Front Beach Road Streetscape Design Guidelines Manual. The document 
provides design specifications for Front Beach Road and its related amenities including transit 
facilities. Section 1 – Typical Roadways describes the current and proposed conditions for Front Beach 
Road.  Right-of-way on the road varies from 66 feet to 100 feet in width.  Existing buildings are adjacent 
to the right-of-way line with limited on-site parking capabilities. In many cases, private parking occurs 
within the public right-of-way. The manual proposes general purpose lanes that are ten feet in width, a 
nine-foot dual left center turning lane and 11-foot bike/tram lanes. Ten-foot tram pull out lanes are 
planned at all bus stops along the routes (Figure 1.7). The sidewalks and landscape areas vary according 
to the right-of-way widths with minimum six-foot sidewalks along the 66 feet of right-of-way and eight- to 12-foot 
sidewalks with four-foot by four-foot tree wells along sections of right-of-way that are 100 feet in width 
(HHI Design et al. 2008, 8-12). 

 
Figure 1.7 - Existing and proposed lane configuration for Front Beach Road 

Section 13 – Transit System provides route information and general design criteria for dedicated 
bike/tram lanes: 

• 11-foot bike/tram lanes 
• Colored asphalt (Asphacolor Integral Color for Hot Mix – Brick Red color) 
• Thermoplastic pavement striping with reflectors applied between the roadway and the 

bike/tram lane 
• Details regarding the design of pull-out areas adjacent to tram stops (HHI Design et al. 2008, 

56) 
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Additional components of the bike/tram lanes not described in the Streetscape Design Manual 
include the following. 

• Reduction of current roadway speed limits from 35 to 25 mph, with buses governed at a 
speed appropriate to be mixed with bicyclists 

• No right-turning vehicles permitted 
• Intelligent Transportation Systems communications for traffic signal prioritization of transit 

traffic at signalized intersections along the route (City of Panama City Beach CRA 2010, 4-6) 

Tram pull-outs are provided at every stop along the Front Beach Road corridor for two primary 
purposes.  Front Beach Road is the primary travel route through and within Panama City Beach. Tram 
pull-outs provide a clear path for emergency vehicles along the congested corridor. The pull-outs also 
create safer passage for bicyclists to pass a stopped tram. The pull-outs were viewed by the design 
team as a good alternative to wider lane widths which were not possible due to the lack of available 
right-of-way. 

A Project Development and Environment (PD&E) study has been done for Front Beach Road to 
determine type, location and design of roadway improvements. The boundaries of the study examined 
Front Beach Road from South Arnold Road (SR 79) at the west end, for a distance of approximately 6.5 
miles, terminating at the eastern end of Hutchison Blvd. (SR 392A) where it intersects North Thomas 
Drive. The Draft Preliminary Engineering Report that presents the results of the PD&E study described a 
part of the proposed design concept of the recommended Build Alternative thus. 

This build scenario provides an exclusive transit/bike facility throughout the study area. 
Upon completion, the new facility will include curb and gutter and will have defined 
access points into driveways and parking lots. This will greatly enhance the safety of the 
bicyclists and pedestrians. Furthermore, the wide lane provides bicyclists with a buffer 
from vehicles in the adjacent lane. (PBS&J 2010, 2-2). 

South Thomas Drive is a roadway segment known as Segment 1, which was not a part of the PD&E 
study but connects to the eastern terminus of the roadway studied under the PD&E.  Segment 1 has 
recently been completed but is not yet opened to traffic, as of the date of this report. Segment 1 
includes an 11-foot shared bike/tram lane on the westbound side of the road and a 4-foot bike lane 
and no tram lane on the eastbound side. Segment 2 is a portion of Front Beach Road that extends 
from Richard Jackson Blvd. to South Thomas Drive. Segment 2 is proposed to have 11-foot shared 
bike/tram lanes on both sides of the street. It is estimated that Segment 2 may take from 3-5 years 
before completion.3

Study Method 

 

As part of this study, researchers conducted searches on Transport Research International 
Documentation (TRID), reviewed periodicals, conference proceedings, webinars, and publications of 
professional associations. These included the American Public Transportation Association, the 
Institute of Transportation Engineers, the Association of Pedestrian and Bicycle Professionals, and 
the National Association of City Transportation Officials. These also included the National Cooperative 
Highway Research Program, the Transit Cooperative Research Program and Transportation Research 
Records of the Transportation Research Board, and corresponding groups from the United Kingdom, 
Canada, Australia, and several countries in Europe. Researchers inventoried national, state, and 

                                                           
3 John Alaghemand, P.E., City of Panama City Beach, phone conversation, May 3, 2012. 
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local reference manuals and plans, including the Uniform Vehicle Code, the FHWA Manual on 
Uniform Traffic Control Devices (MUTCD), A Policy of Geometric Design of Highways and Streets 
(AASHTO Greenbook), and AASHTO’s Guide for the Development of Bicycle Facilities, and their 
international counterparts. Researchers also inventoried Florida State law and administrative code, 
FDOT Plans Preparation Manual, FDOT Design Standards, and related design guidance documents, 
such as Accessing Transit (Higgins and Audirac 2008). Researchers sought information from local 
public transit agencies and searched blogs and related websites. 

A resource network of contacts in states, cities, consulting firms, and other organizations with 
experience and knowledge of SBBLs was developed. An inventory of SBBLs in cities throughout Florida, 
the United States, Canada, and abroad was developed. Questionnaires were developed and disseminated to 
bicycle organizations, bicyclists, municipal and FDOT district engineers and planners, transit agencies, 
and bicycle/pedestrian coordinators. The questionnaires were developed to address the design and 
operational characteristics of individual SBBLs. Detailed follow-up telephone interviews were 
conducted with representatives of two design firms, managers, planning staff and bicycle and 
pedestrian coordinators of regional planning commissions, municipalities, and bus transit agencies. 
Sufficient information was available for the development of instructive case studies from Ocean City, 
MD; Washington, D.C.; Philadelphia, PA; and Minneapolis, MN, with detailed information on particular 
topics provided by other cities with SBBLs. Researchers prepared case studies, synthesized planning and 
design considerations, and provided recommendations for further research. 

Relevant Previous Research about SBBLs or Related Topics 

A search for SBBL in TRID indicates that the body of literature on SBBLs is presently small.  SBBLs have 
generally not been considered as an option to improve bus service.  For example, the Transit Capacity and 
Quality of Service Manual (TCQSM) defines bus lanes as “...a range of techniques designed to speed 
up transit vehicles and improve overall system efficiency...” (Kittelson et al. 2003, 4-19—4-34) but the 
TCQSM does not address SBBLs.  A review of TCRP Synthesis 83 on transit preferential treatments in 
mixed traffic summarizes treatments for both roadway segments and intersections but also does not 
address SBBLs (Danaher 2010).  Bus lanes have received research attention in recent years but with more 
of a focus on impacts upon highway capacity, travel times for buses, and enforcement of exclusive use.  
The literature on bus crashes has focused more on school buses and intercity buses rather than city 
transit buses.  Bus crash analysis has studied the role of weather rather than roadway characteristics.  
One review of bus crashes in the U.S. found that 40 percent of bus injury crashes were rear-end 
crashes, and that 80 percent of these occurred when the bus was stationary and rear-ended by 
automobiles (Chimba, Sando, and Kwigizile 2010). This finding suggests that bus lanes and by 
extension, SBBLs, should be safer from this type of crash because they exclude or reduce use by 
automobile traffic.  Another study found increased risk of bus crashes (sideswipes, mirror crashes) 
when buses operate in narrow lanes.  The authors of that study concluded that when possible, buses 
should operate in lanes at least 12 feet in width (Sando and Moses 2010, 44). 

Other research not directly related to SBBLs, but informative to issues common to SBBLs, was also 
considered in this review. For example, the research on bicycle facilities is far more varied in its 
consideration of alternative treatments that function as shared use. These include the design and 
application of wider outside curb lanes, general purpose lanes with Shared Lane Markings for 
bicyclists, and paved shoulders (Jacobson et al. 2009; Furth et al. 2010; Duthie et al. 2010).   Findings 
from these studies may have some application to SBBLs.  SBBLs are more prevalent and have a 
longer history of use in the United Kingdom, Australia, Canada, and some European countries. 
However, evaluation of existing SBBLs in other nations has been minimal.  Those references that do 
present an in-depth assessment of SBBLs and relevant topics are summarized below. 
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Hennepin Avenue and 1st Avenue Two-Way Conversion, Minneapolis, Minnesota 

In 2009, Hennepin Avenue and 1st Avenue in downtown Minneapolis were converted from a one-way 
pair to two-way streets. Initially, Hennepin Avenue operated as a one-way street with a contraflow bus 
lane and a two-way bicycle lane in between the bus lane and general traffic lanes. Hennepin Avenue 
was then changed to a two-way street with an SBBL along each curb. The Department of Public 
Works conducted two studies to evaluate the SBBLs. The first, an evaluation of the two-way 
conversion, was released in July, 2010 (City of Minneapolis 2010b). The second, an observational 
study of green pavement along the length of the SBBL, was completed in October, 2011 (City of 
Minneapolis, 2011). The summary below focuses on the results of these studies. The SBBL itself is 
discussed in more detail as one of the case studies in Chapter 3. 

After consideration of several alternatives, the design for the two-way conversion of Hennepin Avenue 
and 1st Avenue was selected based on its ability to achieve several objectives of the City, including the 
following. 

• Improve vehicle safety by minimizing lane changes and weaving around stopped buses. 
• Improve transit service and operation by reducing motor vehicle conflicts. 
• Provide continuity and consistent bicycle alignment along both directions of Hennepin 

Avenue in transitioning southwest of 12th Street and in transitioning across the Hennepin 
Avenue Bridge into northeast Minneapolis. 

Impact on Travel Activity 

After the two-way conversion was implemented, bicycle volumes along Hennepin Avenue decreased 
(Figure 1.8). However, volumes counted along adjacent facilities indicated that there was an overall 
increase in bicycling in this area by 43 percent. General traffic volumes indicated an overall increase 
when cross-street volumes were included, indicating that traffic was circulating to achieve the shortest 
trip route. It was found that Hennepin Avenue functioned more to provide access and not as a 
through street (City of Minneapolis 2010b, 14). 
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Figure 1.8 - Change in bicycle volumes and crash rates 2007-2011, Hennepin Avenue 

Impact on Safety 

The conversion from one-way to two-way operation was initially anticipated to introduce added conflict 
points. Another key design concern was the ability to safely integrate a bicycle facility in the midst 
of two-way traffic. Prior to the two-way conversion, the existing Hennepin Avenue and 1st Avenue 
crashes were evaluated (2004-2008 data). The evaluation found that 31 bicycle crashes occurred 
on Hennepin Avenue between 1st and 12th Street.  “Eighty-four percent of the 31 crashes were 
left turn related with over half of these being directly related to the left hook (i.e., bicycle 
approaching from behind the motorist out of their field of vision and the motorist turning left in front 
of the bicycle)” (City of Minneapolis 2010b, 5). 

In evaluation of the design alternatives, and working with community stakeholders, a key bicycle 
safety concern of the proposed two-way traffic along Hennepin Avenue was anticipation of more right 
squeeze incidents at bus stops.  Given the bus volume and number of bus stops, several stakeholders 
voiced this issue as a significant concern, if not fatal flaw to providing curb side bicycle lanes on 
Hennepin Avenue.  However, after the two-way conversion, bicycle crashes decreased.  Although the 
crash data that were evaluated in the study represented only 6 months of data after the two-way 
conversion, the trend was positive with zero bicycle crashes indicated during that time period.  Due to 
experience with one-way streets and one-way bicycle lanes, Public Works staff had also expected the 
occurrence of wrong-way bicyclists to be a significant concern (City of Minneapolis 2010b, 5, 6, and 
14).  However, after the two-way conversion, the study evaluation of the green pavement documented 
four out of 442 cyclists riding against the flow of traffic during 36 hours of videotaped observations. 
Three of the cases occurred in segments with 18.5-foot lanes (City of Minneapolis 2011, 16). 
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Effect of Green Pavement 

Green pavement was added along the right side of the SBBLs on Hennepin Avenue.  To observe the 
effects of the green pavement, the city installed video cameras at three sites along Hennepin Avenue 
to record the position of cyclists, motor vehicles, and buses in the SBBLs.  Hatch marks were painted 
at one-foot intervals along the width of the SBBLs at each of the sites to accurately record the lane 
position of the bicycle or motor vehicle. Figure 1.9 illustrates where the hatch marks were painted.  

 

 
Figure 1.9 – Hatch marks were used to measure lane position of bicyclists and motor vehicles, 

Hennepin Avenue Green Pavement Study, Minneapolis Public Works 
Position of Bicyclists 

At all three locations, the majority of bicyclists rode in the painted lane area or to the right of it. Bicyclists 
rode closer to the curb in the narrower sections of the SBBLs than in the wider sections.  While 80 
percent of bicyclists in the narrower sections rode within the green lane, another 17 percent rode to 
the right of the green lane. Most (93 percent) of bicyclists in the wider sections rode within the green 
pavement and 3 percent of bicyclists rode to the right of the green pavement. 

Position of Motor Vehicles 

Motor vehicle driving position varied by location. The mean position of motor vehicles at each of the 
locations fell either over a portion of the painted lane or just to the left of it. Motor vehicles tended to 
travel to the left of the green pavement when traveling in the wider lanes (18.5 feet in width), but 
encroached on the green pavement when traveling where the lane narrowed (13.5 feet in width due to 
the presence of a left-turn lane). 

Position of Buses 

Similarly to other motor vehicles, bus driving position varied by location. Buses tended to drive closer to 
the curb when traveling in the narrower lanes than in the wider lanes. Buses tended to encroach on 
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the green pavement for both lane widths, though less so for the wider lane.  At the Washington Avenue 
observation location, where there is a narrower lane, the mean bus driving position was 2.3 feet from the curb, 
completely covering the green pavement. At the 4th Street location, where there is a wider lane, the 
mean bus driving position was 5.6 feet from the curb, covering approximately half the green 
pavement. At the 7th Street location, where there is a narrower lane, the mean bus driving position 
was 3.5 feet from the curb, completely covering the green pavement. The study researchers note that 
although the width of the lane may have something to do with the bus driving position relative to the 
green pavement, they also noted that the location of bus stops may have affected bus driving position. At the 
Washington Avenue and 7th Street locations, there were bus stops at the end of each of the blocks. At 4th 
Street, there was no bus stop along the block. Both buses and other motor vehicles encroached closer 
into the green pavement upon approaching an intersection, rather than when leaving an intersection 
(City of Minneapolis 2011, 14). 

Bicycle/Bus/Motor Vehicle Interaction 

The observational green-pavement study also attempted to evaluate interactions between bicyclists, 
buses, and other motor vehicles. Interactions of interest included four types.  

• A bicyclist passes, or overtakes a stopped motor vehicle, such as at an intersection. 
• A motor vehicle overtakes a moving bicyclist. 
• A bicyclist overtakes a stopped bus, such as at a bus stop. 
• A bus overtakes a moving bicyclist. 

The sample sizes of particular types of interactions were too small to yield statistically significant results 
from which to draw conclusions. However, relative to the number of observations of motor vehicles, buses, 
and bicyclists along a heavily travelled downtown street that serves as a major bicycle route, researchers 
observed low numbers of interactions overall, as tallied in Table 1.1 The study recorded 36 hours of 
video observations (including one-hour time periods each at the morning peak, the evening peak, and 
mid-day between 11 a.m. to noon) over the course of three days at three SBBL locations along Hennepin 
Avenue. During this period, the study tabulated 3,506 motor vehicles, 480 buses, and 442 bicyclists (City of 
Minneapolis 2011, 15). However, only 21 interactions were recorded between buses and bicycles, and only 
99 between bicycles and other motor vehicles. This is less than five interactions per hour. The safety of 
bicyclists improved after the green pavement was installed, although it is not clear if this is due to the 
two-way conversion of Hennepin Avenue, the green pavement, or some combination of both. Bicyclist crash 
rates decreased from 1.03 crashes per year per 100 estimated daily bicyclists (EDB) to 0.4 crashes per 
year per 100 EDB (City of Minneapolis 2011, 22). 

Table 1.1 - Number of Interactions Observed near Intersections on Hennepin Avenue 
 

Washington Avenue 
13.5-foot lane 

Near-side 
intersection 

7th Street 
13.5-foot lane 

Far-side 
intersection 

4th Street 
18.5-foot lane Total 

Bike overtaking stopped motor 
vehicle 18 1 53 72 

Motor vehicle overtaking 
moving bike 4 6 17 27 

Bike overtaking stopped bus 2 0 15 17 
Bus overtaking moving bike Not specified Not specified Not specified 4 

City of Minneapolis 2011, 15-16. 
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Public Opinion Survey 

In addition, as part of the green lane evaluation, the City of Minneapolis Traffic and Parking Services Division 
administered a survey to determine public perception of the green lanes, comprehension of the new 
facilities, and changes to travel patterns before and after the changes to Hennepin Avenue and paral-
lel corridors. The survey received 494 responses, primarily from bicyclists (City of Minneapolis 2011, 
18). Despite the safety gains, survey respondents expressed dissatisfaction with the changes to Hennepin 
Avenue, citing lack of adequate space, the desire for a defined or separated facility, and lack of 
comprehension of the current configuration (City of Minneapolis 2011, 20). 

Bicycle-Bus Conflict Area Study, Delaware Valley Regional Planning Commission 

A study in Philadelphia (DVRPC and SEPTA 2009) did not specifically examine SBBLs but instead 
studied bike/bus conflicts that are nonetheless relevant to the consideration of the design and 
operation of SBBLs.  With a research grant from Pennsylvania Department of Transportation 
(PennDOT), the Delaware Valley Regional Planning Commission (DVRPC) partnered with staff from 
Southeastern Pennsylvania Transportation Authority (SEPTA), the Philadelphia Streets Department, 
the Bicycle Coalition of Greater Philadelphia, the University District and others, to determine the nature 
of bike/bus conflicts, concentrating focus upon Walnut Street in University City (near the downtown), 
where there is both heavy bus and motor vehicle traffic and a bike lane serving heavy bicyclist traffic. 
The study collected and analyzed PennDOT crash data, conducted videotaping of bike/bus conflicts to 
better understand what conditions are causing the crashes, and conducted a survey of what other 
cities in the U.S. and internationally are doing to minimize bike/bus conflicts. The DVRPC study 
provides context for the SBBL case study for Chestnut Street in Center City, Philadelphia, presented in 
Chapter 3. 

The study’s analysis of crash data for years 2003-2007 in the City of Philadelphia indicated that 2.6 
percent of all reported bus crashes involved bicycles, and 1.8 percent of all reported bicycle crashes 
involved buses (DVRPC and SEPTA 2009, 5 and 7). Ten out of the 46 bike/bus crashes that 
happened during this period occurred on streets with bike lanes, and the largest concentration of 
crashes occurred in downtown area.  Forty-six percent of all bike/bus crashes were sideswipe and 
another 33 percent were angle crashes.  DVRPC study authors also noted that in their experience, 
reported non-motorized crashes are only those that involve fatalities, injuries or major property 
damage and crash data is often mislabeled in the database, introducing some degree of uncertainty. 

The video logs of Walnut Street were analyzed to identify incidents between buses and bicycles in 
which some type of conflict or “near miss” occurred. Two primary types of incidents were observed. 
The most frequent incident was that of a bicyclist attempting to pass to the right of a stopped bus that 
was dropping off and picking up passengers. Sometimes the bus was stopped in the bicycle lane. The 
second most frequent conflict was that of a stopped bus where there was insufficient width within the 
lane for a bicyclist to pass. The bicyclist then veered left into the adjacent traffic lane to pass the 
bus. There are many locations in Philadelphia where right-side bike lanes are adjacent to curbside 
bus zones. SEPTA policy is for buses to pull to the curb before letting off passengers; however, 
parked vehicles often block the curbside bus zone. Buses also conflict with bicyclists by having to 
pass across the bike lane to reach the curb. 

The DVRPC study surveyed solutions used by other cities and found five main strategies. These are 
discussed in more detail in Chapter 4 of this report and include: discontinuing the bike lane at transit 
stops (Figure 4.6), use of colored pavement in bike lanes to highlight conflict areas such as transit 
stops (Figure 4.14), the use of cautionary pavement markings or signage, re-routing the bike lane 
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around the right side of the bus stop (Figures 4.9 and 4.10), and establishing left side bicycle lanes for 
one-way streets. 

The DVRPC considered each of these five SBBL strategies. For example, with regard to colored bike 
lanes, any colored lane treatment requires an FHWA experiment application. With regard to the 
discontinuance of a bike lane at a bus stop, it would require the bicyclist to either stop or to pass to 
the left of the bus and into general traffic. Examples of this from the U.K. and Denmark were 
considered.  The DVRPC study found examples in the U.K., Australia and Denmark where bike 
lanes had been physically rerouted outside of bus stops. The main disadvantage of this approach is 
the additional right-of-way needed, although it might be considered the better option where there are 
very large numbers of bicyclists or where the right-of-way is available. 

The study also found examples of bike lanes routed along the left side of one-way streets in Madison, 
WI, Minneapolis, MN, New York City and Seattle, WA. Left-side bike lanes eliminate conflict with buses 
in addition to reducing conflict with parked vehicles. Bike boxes are used at intersections to transition 
bicyclists in a left lane to cross over to a right side bike lane or to make a right turn onto a left-side bike 
lane. The study found examples of signage from Portland and Australia directing motor vehicles to 
yield to buses re-entering traffic. Some of these signs are attached to the rear panel of buses. 

The DVRPC concluded that the left-side bike lanes under certain conditions might have the most 
potential to reduce bike/bus conflicts. Another recommendation was to educate road users to a 
“yield/courtesy pyramid,” in which cars and trucks yield to buses, buses yield to bicyclists, and 
bicyclists yield to pedestrians. In addition, the study recommended a targeted campaign to discourage 
bicyclists from passing buses on the right through signage and education. An alternative to this is a 
light-up indicator on the rear of the bus to alert bicyclists that passengers are disembarking. Another 
alternative used in some European countries, such as Denmark, is to place a yield or stop sign at the 
bike lane prior to a bus stop. 

Design Treatments for Bicycles and Buses on Arterial and Collector Roads, City of 
Ottawa 

The City of Ottawa commissioned a study (Dillon Consulting 2009) to determine when sharing a lane 
between buses and bicycles might be appropriate and to establish policy and design guidelines to 
minimize conflicts between bicycle facilities and public transit movement. This study was conducted in 
four stages: (1) identify the range of existing design treatments that are in use in Ottawa; (2) conduct a 
scan of current industry practices; (3) identify and review policy and design elements; and (4) 
recommend a policy and a range of acceptable design treatments. The study also reported on a 
monitoring/data collection exercise. 

The range of existing treatments that were examined included: 

• Mixed traffic lane (no dedicated facilities for either bikes or buses); 
• Dedicated bike lanes (buses in mixed traffic on the left); 
• Dedicated bike lane, dedicated bus lane (mixed traffic lane on the left of the bus lane); 
• Dedicated SBBL (mixed traffic on the left); and 
• Dedicated bus-only lane (bikes in mixed traffic lane on the left). 

The scan of industry practices included a webpage literature review providing guidelines and/or 
recommendations related to a number of design elements. These included suggested lane 
dimensions and design guidelines, suggested triggers for different design treatments, and safe 
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practices for bus operators and cyclists. The study then identified five key design treatment factors to 
incorporate into a policy framework for the selection of design treatments for SBBLs: 

1.  Bus volume 
2.  Cyclist volume 
3.  Bus operating speed 
4.  Lane dimensions 
5.  Traffic safety 

The Ottawa study concluded by providing guidance for recommended design treatments based upon 
thresholds for bus volumes, bicycle volumes, and bus operating speeds. These are provided in Tables 
1.2 and 1.3. It is unknown how these indicator values were derived. The Dublin Transportation Office 
Cycle Track Design Guidelines Manual, 1997, that is the source for Ottawa’s recommended 
thresholds, refers to research from the Dutch Institute for Road Safety Research “SWOV,” but no 
specific citation was given. There is research from SWOV that resulted in rough estimations of the type 
of segregation between bicycles and buses needed in relation to different speeds and volumes.  This 
research focused on “Sustainable Safety Principles,” one of which is homogeneity, or the aim to 
minimize differences in mass, speed, and direction of vehicles using the same traffic space (SWOV 
2010). 

Table 1.2 - Preferred Design Treatments (Ottawa) – Summary of Criteria 

Criteria Indicator Recommended Design Treatment 

Bus Volumea 
> 20 buses/hour • dedicated bike lane; or 

• dedicated bus lane 

≤  20 buses/hour • dedicated SBBL, or 
• mixed traffic lane 

Bicycle Volumeb 

> 100 cyclists/hr • physically segregated bike facility 

50 - 100 cyclists/hr • dedicated bike lane 

< 50 cyclists/hr • dedicated SBBL, or 
• mixed traffic lane 

Bus Operating Speedc 
> 60 km/hr (37.2 mph) • dedicated bus lane 

≤ 60 km/hr (37.2 mph) • dedicated bus lane; or 
• dedicated SBBL 

Dillon Consulting 2009, Table 7. 
a Bus volume thresholds were based on the Dublin Transportation Office Cycle Track Design Guidelines Manual, 
1997, and staff input from the City of Ottawa. 
b Bicycle volume thresholds were based on the Dublin Transportation Office Cycle Track Design Guidelines Manual, 
1997, staff input from the City of Ottawa, and Vic Roads Bicycle and Pedestrian Programs. 
c Bus operating speed thresholds were based on Dublin Transportation Office Cycle Track Design Guidelines Manual, 
1997, and staff input from the City of Ottawa. 
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Table 1.3 - Recommended Specifications for Design Treatments (Ottawa) 

Treatment Minimum Specifications 
(feet) 

Maximum Specifications  
(feet) 

Mixed Traffic Lane 13.1 14.8 

Dedicated Bike Lane 4.9 

5.9 
6.6 for maximum bus operating 

speed 
 > 60 km/hr (37.2 mph) 

Dedicated Bike and Dedicated Bus Lane 16.4 
(4.9 + 11.5) 

18.0 
(5.9 + 12.1) 

Dedicated SBBL  13.1 14.8 
Dedicated Bus Lane 11.5 12.3 
Dillon Consulting 2009, Table 8. 

Cycling in Bus Lanes, Department for Transport, United Kingdom 

A study was undertaken by Reid and Guthrie (2004) of the Transport Research Laboratory (TRL) on 
behalf of the Department for Transport in the United Kingdom for the purpose of better understanding 
bicyclist and bus interaction in bus lanes and to provide guidance for increasing safety of bicyclists in 
SBBLs. The study conducted a survey of bicyclists who use the SBBLs and a survey of bus drivers who 
drive routes along SBBLs. Researchers also conducted interviews with bicyclists and conducted 
observations of bike/bus interaction in SBBLs. Researchers also reviewed crash statistics. 

The study also summarized previous policy regarding SBBLs.  Reid and Guthrie found that the 
Institution of Highways and Transportation and Cyclists’ Touring Club and Bicycle Association 
published guidance (1996) on bicycle infrastructure. The guidance states that SBBLs can improve safety 
and convenience for bicyclists in town centers and on main urban roads. A minimum lane width of 4.0 m, 
but preferably 4.25-4.6 m width, should be provided to enable buses to pass bicyclists without having 
to swerve into an adjacent general use travel lane.  The U.K. does not specify a minimum separation 
between motor vehicles and bicyclists when passing. 

The Department of the Environment, Transport and the Regions (DETR) issued policy (1997) that 
bicyclists will be allowed in bus-only lanes unless there is a good reason to prohibit their use. Technical 
guidance provided for a minimum preferred SBBL width of 4 m, with 4.24 m preferable where right-of-way 
allows, for both with-flow and contraflow SBBLs.  That same year, Ove Arup & Partners and Sustrans 
developed guidelines (1997) for a preferable bus lane width of 4.25 m to 4.6 m; however, they stated that 
busy bus lanes are not ideal for young or novice bicyclists and this could be addressed by SBBLs allowed only 
during non-peak hours. 

The London Cycle Network Steering Group issued a design manual (1998) that advises that bicyclists 
should be permitted to use bus lanes and that such lanes should be 4.0 m at a minimum.  In summary, 
three sources in the U.K. during the late 1990s advised that an SBBL should be 4.0 m at a minimum. 

Reid and Guthrie compared bicycle crash rates in bus lanes to bicycle crash rates in general lanes 
during the same time period; however, bicycle exposure data as well as time series data were 
unavailable, making it not possible to draw conclusions about the relative safety of the facilities.  
Lower levels of bicycle crashes on SBBLs might reflect higher levels of discomfort of bicyclists and 
overall lower levels of bicycling within them.  

The study also observed bike/bus interactions at three locations where there were SBBLs. The 
purpose of the observations was to assess the nature of the interactions, such as a bus passing a 
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bicyclist, determine any delay experienced by bicyclists and/or bus as a result of the interaction, and 
note when a bicyclist or bus was forced to leave the shared lane into the general traffic lane. The study 
provided a report of observed bike/bus interactions in London, Hull, and Edinburgh. In Edinburgh, 
observations were made at a location where there was a 3.1 m (10.2 ft.) bus lane and also at a 
location where the bus lane was 3.8 m (12.5 ft.) wide. A total of 104 bike/bus interactions were 
observed, or on average, one interaction per bus every 8 minutes.  

In Hull, an observer recording interactions from the front seat of a moving bus, observed interactions 
at various bus lane locations with lane widths up to 3.65 m (12.0 ft). A total of 25 bike/bus 
interactions were observed. Eight of these interactions caused the buses to be delayed for a period of 
between three and 30 seconds. The traffic flow in the main lane was congested in four of the 
interactions. In each of these four instances, the bus was delayed by the cyclist and could not overtake 
in the bus lane. In London, video footage was used to evaluate bike/bus interactions at two bus lane 
locations. During a 2-hour morning peak observation period, 20 out of a total of 264 buses 
experienced delay as a result of bicyclists using the bus lane. Time length of delay was not given. 

The study authors had several recommendations, including the following. 

• Traffic engineers should anticipate and plan for the use of bus lanes by bicyclists. 
• Bus lanes should be designed also for use by bicyclists, with a minimum 4.0 m preferred 

width. 
• Where there is 4.0 m width and over, advisory cycle lanes should be included within the bus 

lane, along the curb side of the bus lane.  (Ove Arup & Partners (2008, 36) define an 
advisory cycle lane as a bicycle lane marked by dashed lines, which guides bicyclists where 
they should ride in the lane and where other vehicles should not enter unless safe to do so.  
Figure 4.6 in Chapter 4 of this report illustrates an advisory cycle lane and it is further 
described within the discussion of the Cardiff Cycle Design Guide in Chapter 2.) 

• Bus lanes should not deliberately be made narrow in order to prevent buses from overtaking 
bicyclists. 

• Contraflow bus lanes should be wider than the equivalent with-flow bus lane. 
• Bus lane pavement should be inspected more frequently because the heavier buses will 

cause more rapid deterioration of the pavement, creating unsafe conditions for bicyclists. 
• Bus lane regulations require consistent enforcement to discourage illegal parking and other 

misuses. 
• More research is needed to develop ways to reduce bike/bus conflict at bus stops. 

The survey results of bicyclist attitudes taken at five locations suggested the following conclusions to 
the U.K. researchers. 

• Bus lanes are popular with bicyclists. 
• Bicyclists perceived safety benefits and a more direct travel route. 
• Bicyclists did not like misuse of the bus lane by other vehicles, such as illegally parked cars. 
• Bicyclists preferred wider bus lanes of 4.0 m to 4.2 m in width over narrower lanes. 
• Bicyclists preferred a narrow bus lane to a general purpose traffic lane. 
• Most bicyclists preferred a wide bus lane to a separate bicycle lane. 
• Most bicyclists preferred a separate bicycle lane to a narrow bus lane. 
• A majority of bicyclists preferred having an advisory cycle lane within the bus lane. 
• A majority of bicyclists did not want motorcycles to use the bus lane. 
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Bus-Bike Interaction within the Road Network, Sydney, Australia 

A report prepared for Austroads documented interaction between buses and bicycles within the road 
network in Australia.  It recommends suggestions to limit negative impacts on cyclists, bus operators, 
and transit passengers.  The report identifies issues of bicycle/bus interaction (Ker, Moore, and Yapp 
2005, 2-3). 

• Bicycles are small and vulnerable. Buses are large and perceived as potentially threatening 
by bicyclists.  Buses and bicycles represent almost the extremes of the user spectrum on 
roads in cities, yet they often operate in the same part of the roadway. State laws typically 
require that bicyclists use the outside lane of streets, except when making a vehicular left 
turn from the center of the road.  Many bicyclists use the outside portion of the outside lane, 
even when not required. Buses also operate primarily in the outside lane because of the 
need to pick up and drop off passengers at stops. 

• A bicyclist presents a small visibility profile. The design of buses may mean that the driver 
has poor visibility with respect to certain areas surrounding the bus, where a cyclist might be 
located. Additionally, the bus may block a bicyclist’s view of cross-traffic at intersections or in 
adjacent lanes. A bus may block a car driver’s view of a bicyclist, potentially placing the 
bicyclist at greater risk of a collision. For speed and perceived safety, car drivers often try to 
avoid following a bus and may change lanes abruptly to pass. Uncertainty about where a 
bicyclist is expected to be on the roadway and at intersections can cause problems for both 
bus operators and bicyclists. 

• Bus drivers may underestimate the speed of a cyclist being passed and pull in towards the 
curb before there is sufficient clear space in front of the cyclist. 

• Use of SBBLs by unauthorized vehicles may force bicyclists into faster-moving and more 
complex traffic. 

• Some municipalities in Australia have incorporated financial penalties for late running into 
transit operator contracts or franchises. Such penalties can lead to more aggressive 
behaviors in shared lanes. (This is not common in the U.S.) 

The report includes an overview of laws in Australia’s states and territories that explicitly permit 
bicycles to use bus lanes and also identifies where SBBLs are in use. The study includes a crash 
analysis, identifies for what types of streets SBBLs are appropriate (“neighborhood connectors” and 
“integrator arterials”, roughly equivalent to urban collectors and urban arterials in the U.S.), proposes 
guidelines to address various issues of bike/bus conflict and presents examples for roadway design. 
The report contains a toolkit of “Information Notes”, one of which addresses the issue of whether 
SBBLs should be wide enough for overtaking (by bike or bus), or should overtaking be discouraged 
(Ker, Moore, and Yapp 2005, 47). The Information Note contains the recommendation that overtaking 
should be enabled by SBBLs of sufficient width, between 4.2-4.5 m where motor vehicle traffic speeds 
are up to 60 km/h (37 mph) and 4.5-5.0 m where motor vehicle traffic speeds are up to 80 km/h (50 
mph). The whole bicyclist design operating space should be accommodated within the roadway and 
not as part of the curb and gutter.  As in the U.K., Australia does not specify a minimum passing 
distance when a motor vehicle passes a bicyclist. 

Level of Service Impact of SBBLs 

Most of the available research on SBBLs has addressed safety; however, there were a few attempts to 
address level of service.  The study by The Genesis Group, summarized previously, attempted to 
calculate the LOS impact of SBBLs on West Tennessee Street in Tallahassee; however, this analysis is 
prospective.  Reid and Guthrie evaluated the LOS impact of SBBLs in several towns in the U.K. as one 
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component of their study for Transport Research Laboratory.  They investigated whether bicyclists 
caused delays to buses in the SBBL as well as whether buses caused bicyclist delays. The study 
included static observations at various SBBL locations representing bus lanes of varying widths. The 
study also included fixed video camera surveys, on-bus observations of bus interaction with bicyclists, 
and interview surveys with both bicyclists and bus operators. The study concluded that bicyclists were 
generally not delayed by buses.  Delay to buses was described thus: 

Taking both lane widths together, fewer than one in four interactions resulted in the 
buses being noticeably slowed. This amounted to approximately one slight delay per two 
buses, or one slight delay per 18 bus-km. Nearly all of these were in the 3.1 m lanes. In 
the 3.8 m wide lanes, buses were rarely delayed. Cyclists tended to pull to the kerb and 
buses overtook without entering the main traffic flow. Where delays occurred, they were 
due to buses waiting behind cyclists when approaching bus stops or roundabouts. 

and 

In bus lanes of less than approximately 3.5 m, buses might be delayed by cyclists, but 
that is only a significant problem if cycle flows are high. Wider bus lanes are, therefore, in 
the interests of bus users. At the sites studied, delays to buses as a result of cyclists 
using bus lanes were minimal. (Reid and Guthrie 2004, 8 and 20) 

CUTR researchers attempted to collect information on impacts to roadway level of service as a result 
of the implementation of SBBLs in cities in the United States.  Planners and transit agency 
representatives who responded to a survey indicated that the impact of the SBBL has been mixed.  
However, almost no formal evaluations of LOS were found to verify such observations. 

• No information on LOS was reported for Tucson or Denver. 
• The comments from one Ocean City respondent seemed to imply that the SBBL had no effect 

on LOS. 
• A respondent from Washington, D.C. said there has been no LOS impact upon transit. 
• A SEPTA representative from Philadelphia reported a reduction in transit LOS and attributed 

this to the City’s decision to allow use of the SBBLs for right turns. 
• A Baltimore survey respondent reported that LOS improved for transit and bicycles, and 

remained constant for other modes, but there was no indication how this had been 
assessed. 

• A Seattle respondent reported that the SBBL has improved transit LOS on both Stewart 
Street and Elliot Avenue, although buses are occasionally delayed by cyclists and right turns. 
Elliot Avenue has relatively low bicycle volumes. An increase in bicycle use is reported for 
Stewart Street, but this is thought to reflect the general trend of increased bicycle use in the 
Seattle area. 

• Minneapolis was the only city in which an evaluative study was conducted; however, this was 
a study of the impact of converting a one-way pair of streets into two-way streets. The 
installation of SBBLs was a part of that redesign. As a result, the impacts measured were the 
result of several changes that were made all at once and so it is not possible to separate the 
impact of the SBBLs from other changes. 

With regard to evaluating roadway LOS for general traffic, transit buses and bicyclists, FDOT’s 2009 
Quality/LOS Handbook has been nationally recognized as the first planning application of the Highway 
Capacity Manual (HCM) for the evaluation of multimodal quality/level of service. With the recent 
update of the 2000 HCM, FDOT plans to implement the new 2010 HCM in place of the FDOT 2009 
Quality/Level of Service Handbook. Many evaluation procedures in the 2000 HCM were changed in the 



 

22 
 

2010 HCM, including a new approach to evaluating LOS trade-offs among modes. The new approach 
was based upon research, much of which was conducted since 2000. The research included NCHRP 
Report 616: Multimodal Level of Service Analysis for Urban Streets (Dowling et al. 2008). Full 
transition to use of the 2010 HCM by FDOT is expected by the conclusion of 2012. 

Volume 3 of the 2010 HCM offers separate LOS analysis methodologies for each mode. Used together, these 
methodologies allow a multimodal evaluation of urban streets, for each direction of travel, from the 
point of view of motorists, bus passengers and bicyclists. In general, changes that reallocate lane width 
to improve LOS to one mode may affect the LOS of other modes. The transit methodology is limited to the 
evaluation of public transit vehicles that stop along the street and are operating in either mixed traffic 
or exclusive traffic lanes. The HCM multimodal LOS analyses can be conducted iteratively to evaluate 
different right-of-way allocations and other conditions. However, the conditions of an SBBL may not be 
entirely represented using the input data elements summarized in Exhibit 17-6 of the HCM and the 
formulas provided in Chapter 17 of the HCM (HCM 2010, 16-17). It may be necessary to select a 
different combination of input data elements to evaluate an SBBL. 

For example, on an SBBL, bicycle LOS may be affected by transit frequency, which is not a data input 
used in the computation of bicycle LOS. While mid-segment flow rate of motorized vehicles and 
percent heavy vehicles might be data inputs that could serve as proxies for transit frequency, these might 
not completely duplicate the nature of the impact of transit frequency upon bicyclist perception of 
SBBL LOS. As another example of capturing the range of conditions that might affect bicycle LOS, transit 
bus dwell time, transit stop location and transit stop position are all input data elements not identified in the 
computation of bicycle LOS; however, these would have an effect upon bicycle LOS in an SBBL. These 
effects might be adequately captured in the computed bicycle travel speed but this would have to be 
verified. The width of the outside through lane is a data input element for bicycle LOS but not for 
transit LOS. However, the outside through lane would likely serve as the SBBL, in which case this 
should be included in the calculation of transit LOS. Additionally, the SBBL cannot adequately be 
represented by including the width of a separate bicycle lane and the width of an outside through lane. This is 
because the manner in which lanes are striped has an impact on lane positioning by motorists, bus 
operators and bicyclists. 

In conclusion, it is suggested that the HCM multimodal LOS methodology be used with caution if 
applied to evaluate design alternatives for a roadway that might include an SBBL. Future research 
should develop a LOS evaluative process for SBBLs as a separate modal alternative. In addition, the 2010 
HCM categorizes all arterials into one class. FDOT is conducting research to determine the best way to 
evaluate arterials of different locations (suburban versus central business district), posted speed limits 
and densities of traffic signals. 

Conclusions from Review of the Literature 

This survey of research relating to SBBLs has included evaluative studies of how SBBLs are operating. 
These studies have used traffic and bicycle counts, observational studies of traveler behavior in the 
SBBL with the aid of videotaping, surveys of users and reviews of crash statistics. Such studies have 
drawn conclusions and recommendations for design and operation that are useful for Florida to consider.  
Other research has attempted to develop thresholds for determining the most appropriate type of 
facility for buses and bicyclists, using combinations of bus and bicycle traffic volumes, bus operating 
speeds and recommended lane widths where right-of-way is available. A study of SBBL safety, 
conducted by the Minneapolis Public Works Department, evaluated the number of crashes before and 
after a particular SBBL was implemented (City of Minneapolis 2010b).  Because this SBBL is new, the 
data on crashes since implementation is too limited to draw conclusions with much confidence.  The 
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studies in Minneapolis and Philadelphia also used video logs to examine interactions between 
bicycles and buses or other motor vehicles (City of Minneapolis 2011; DVRPC and SEPTA 2009).  
These studies provided recommendations for steps to reduce some types of interactions, but the low 
frequency with which interactions were observed makes data collection and analysis for evaluation 
expensive.  The study prepared by Transport Research Laboratory (TRL) in the United Kingdom (U.K.) 
examined SBBLs in several towns, including London. It dealt primarily with bicyclist comfort and 
perception of safety (Reid and Guthrie 2004). 
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Chapter 2:  Survey of Current Practices 

 
Figure 2.1 - Hennepin Avenue, Minneapolis, MN 

Credit: Minneapolis Public Works 

References on Street Design and Operation 

Standard references for the United States and the State of Florida and studies of the Transportation 
Research Board were reviewed for guidance regarding SBBLs. No standards for SBBLs were found, 
but established standards and guidelines are available for separate bicycle lanes and for separate 
bus lanes (FHWA 2009; AASHTO 1999; FDOT 2012a; FDOT 2012b; Kittelson et al. 2003; Danaher 
2010). However, active discussion has emerged with regard to shared use lanes, in which bicycles 
share the lane with motor vehicles. These include references to Shared Lane Markings in the Manual 
on Uniform Traffic Control Devices (MUTCD) (FHWA 2009, 810).  The NACTO Urban Bikeway Design 
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Guide (2011) references the FHWA-approved experimental use of Shared Lane Markings in right turn 
lanes.  This is illustrated in Figure 2.2. 

 
Figure 2.2 - Intersection example of a combined bike lane/turn lane 

Source: National Association of City Transportation Officials,  
Urban Bikeway Design Guide. New York, NY, April 2011 Edition. 

State Guidelines 

A search for state design manuals for bicycle facilities and roadway design identified examples of 
guidance regarding SBBLs from Maryland, Illinois, Washington, and the District of Columbia. 

Maryland 

The Bicycle and Pedestrian Design Guidelines for the State of Maryland do not provide lane widths, 
thresholds for bicycle and bus volumes that would warrant establishing an SBBL, or recommended 
speed limits. However, there is a short section, entitled Shared Bus/Bicycle Lanes in Chapter 4 that 
reads: 

Shared Bus/Bicycle lanes are typically wider than the standard 11-foot lane. Bus/bicycle 
lanes have been used in Maryland (in Ocean City), the District of Columbia, and other 
parts of the country, however due to the conflicts inherent in the type of facility, it shall 
only be considered in consultation with SHA’s Bicycle and Pedestrian Coordinator. (MSHA 
n.d., 4-4) 

Illinois 

In a discussion of on-road marked bicycle lanes on urban roadways in the Illinois DOT Bureau of 
Design and Environment (BDE) Manual, guidance is provided on bicycles relative to buses: 
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Locate one-way bicycle lanes that are on one-way streets on the right side of the street, 
except in areas where placing the bicycle lane on the left will decrease the number of 
conflicts (e.g., those caused by heavy bus traffic)... Place bicycle lanes that are adjacent 
to dedicated bus lanes between the vehicular traffic lane and the bus lane... Where 
roadway width is limited, bicycles and buses may share an outside lane with a minimum 
width of 16.5 feet (5 m) to the curb face. (Illinois DOT 2011, 17-2.5). 

Washington State 

The Washington State Department of Transportation Design Manual briefly describes SBBLs thus:  

When buses and bicyclists share the same roadway, consider the following: where bus 
speeds and volumes are high, separate facilities for buses and bicyclists are desirable. 
Where bus speeds and volumes are low, consider a shared-use bus/bicycle lane. 
(WSDOT 2010, 1520-5)  

This manual does not specify threshold values for “high” or “low” volumes or speeds, and it does 
not specify widths for SBBLs. The most current revision, July 2011, clarifies that these guidelines are 
for use on state highway right-of-way or on city streets designated as state highways. 

Washington, District of Columbia 

No guidance is given regarding SBBLs but the Bicycle Facility Design Guide of the District Department 
of Transportation does contain diagrams that illustrate different configurations of bicyclist 
accommodation in constrained right-of-way with general traffic (Toole Design 2005, Figures 4, 15, and 
23).  

Figure 2.3 illustrates a 5-foot minimum width separate bicycle lane adjacent to a general traffic lane. 
Dashed white lines separate the bicycle lane from a bus stop located in the curb lane between on-
street parking. The curb lane is wide enough to completely contain the bus—at least eight feet, six 
inches. The dashed lines indicate potential conflict zone as the bus passes from the general traffic 
lane across the bicycle lane to the curb-side bus stop. (Figure has been reduced in size from the 
original. Scale given in figure is no longer correct). 

Figure 2.4 illustrates a separate bicycle lane between a general traffic lane and on-street parking. The 
bicycle lane is marked with dashed lines as it passes next to the bus stop. The dashed lines end at the 
stop bar. The bicycle lane can vary in width from 3-5 feet if right turns are allowed from the bus stop. 
The curb lane is narrower than the width of the bus so that the bus must encroach upon the bicycle 
lane. The curb lane is also narrower than the general traffic lane. (Figure has been reduced in size 
from the original. Scale given in figure is no longer correct). Based upon the given information, total 
combined width of bike lane and bus stop would be less than 13 feet, 6 inches. 

Figure 2.5 shows three diagrams. The top left diagram illustrates a wide outside lane for general traffic 
and no on-street parking. The outside lane is wide enough to completely contain a car passing to the left 
of a bicyclist. The bicyclist position is guided by the placement of Shared Lane Markings with their centers 
located a minimum of 4 feet from the curb face. The top right diagram illustrates a wide parking lane 
that is shared by bicyclists. The Shared Lane Markings mark the left side of the wide parking lane and 
are placed with their centers a minimum of 11 feet from the curb face. The bottom diagram illustrates a 
parking lane next to a wide general traffic lane. The bicyclist travels within and to the right side of the general 
traffic lane, as marked by the placement of Shared Lane Markings. These are located with their centers a 
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minimum of 11 feet from the curb face. (Figure has been reduced in size from the original. Scale given 
in figure is no longer correct). Total width of wide outside lane is not given. 

 

Figure 2.3 - Mid-block bicycle lane striping adjacent to a bus stop 
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Figure 2.4 - Bicycle lane striping adjacent to near-side bus stop 
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Figure 2.5 - Experimental shared lane symbol placement 
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Local and Regional Guidelines 

The majority of city and regional planning guides in the U.S. provide little information on how 
communities should plan for or design an SBBL. Cities with SBBLs were often required to design the 
lanes with existing constraints as the primary factor. Municipalities that describe SBBLs in their 
planning documents frequently provide little specific information but instead afford the possibility 
of using this type of facility as part of current or future planning efforts. Some cities do provide basic 
safety recommendations and minimum lane widths or width ranges for general guidance.  Table 2.1 
summarizes municipal guidance on lane widths. 

Table 2.1 - Municipal Guidance on Lane Widths 

Municipality Reporting Agency 
Lane Widths (feet) 

SBBL Separate but Adjacent  
Bike and Bus Lanes 

Tucson, AZ Pima County DOT,  
City of Tucson DOT 

10 minimum 
12 standard n/a 

San Francisco, 
CA 

City of San 
Francisco 10 - 13 14 - 17 

Albuquerque, 
NM City of Albuquerque 10 - 13 14 - 17 (preferred alternative) 

Minneapolis, 
MN City of Minneapolis 12 minimum 

15-18  recommended n/a 

Sources:  
Pima County DOT and City of Tucson DOT 2008. 
Alta Planning + Design, and Parisi Associates 2003. 
Alta Planning + Design, and Gannett Fleming West 2010. 
City of Minneapolis 2010a, 259.  

Tucson, Arizona 

The City of Tucson has used SBBL treatments on several arterial roadways west of downtown. The 
City’s Pavement Marking Design Manual is intended to provide guidance in the design of new 
reconstruction projects and resurfacing, restoration and rehabilitation projects. Detail 2 on sheet 
no. 6-1.1 illustrates the accepted configuration for SBBLs: minimum width of ten feet, standard 
width of 12 feet; use of bike symbols is optional; frequency of painted lane marking symbols is 
every one half mile for the City of Tucson, every one quarter mile for Pima County, and after every 
major signalized intersection (See Appendix D in this report). Bike lane markings should be 
located 65 feet from the road intersection to avoid excessive wear by turning vehicles and avoid 
placing markings where buses stop and dwell (Pima County DOT and City of Tucson DOT 2008). 

A shared lane treatment is not described as an option in the design guidelines of the 2009 Tucson 
Regional Plan for Bicycling. The final chapter does provide recommendations and summarizes 
overall existing and planned miles of bikeway facilities including the plan to increase the use of SBBLs 
(lanes that accommodate buses, right-turns, and bicycles) from 7.5 to 50 miles by 2030. It also 
discusses enforcement as a key goal and recommends five actions based on the documented most 
frequent bicyclist-motorist crashes.  These are listed in Chapter 4 (Pima Association of Governments 
2009). 
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San Francisco, California 

The City of San Francisco’s Bicycle Plan Update (Alta Planning + Design and Parisi Associates 2003) 
describes transit stop striping for SBBLs. It explains that SBBLs should be used where width is 
available for a bus lane, but not a separate bus lane and bike lane, and that the SBBL attempts to 
reduce conflicts between bicyclists, buses, and automobiles. It provides recommended widths for both 
SBBLs and separate adjacent bike and bus lanes but little additional information on specific design 
recommendations. 

The San Francisco Bicycle Plan produced by the San Francisco Municipal Transportation Agency 
(SFMTA) and adopted in 2009 provides an overall framework for the City’s bicycle planning efforts and 
includes a recommended series of actions to effectively implement the adopted Plan. Chapter 1 
discusses the city’s bicycle route network, including a number of goals, objectives, and action items to 
improve the system. The chapter’s Action 1.5 calls for studying the impacts of allowing bicycles in 
exclusive bus/taxi lanes. The document explains that state and local policy changes need to be made 
to permit bicycles to operate in bus lanes and that the laws governing these lanes are unclear. 
However, it states that the use of bus lanes by cyclists would be a tool to help complete the city’s 
bicycle network. The document recommends that the safety of sharing bus lanes with bicycles be 
evaluated prior to implementing changes. The section references Action 4.8 that is a 
recommendation to develop a SFMTA bicycle safety workshop for transit vehicle operators and other 
large fleet vehicle operators to promote bicycle safety awareness and effective road sharing 
techniques. 

Albuquerque, New Mexico 

Recently updated, the Albuquerque Bikeways and Trails Master Plan Design Guidelines includes an 
accompanying text, “Innovative Design Treatments” (Alta Planning + Design, and Gannett Fleming 
West 2010). This includes best practices that are in use in other states as well as European cities to 
provide guidance for implementing high-quality bikeway facilities. 

The document describes several innovative bike lane treatments commonly used on bicycle 
boulevards, including: bike boxes, SBBLs (Figure 2.6), shared bike/right turn lanes, colored bike lanes, 
buffered bike lanes, floating bike lanes, contraflow bike lanes and cycle tracks. Section 1.2 provides 
a design summary, discussion, and diagrams on SBBLs: 

The lane should be used where width is available for a bus lane, but not a bus and bike 
lane. The dedicated lane attempts to reduce conflicts between bicyclists, buses, and 
automobiles. Various cities have experimented with different designs and there is 
currently no evidence of one design being more effective than the others. SBBLs can be 
appropriate in the following applications: on auto-congested streets with moderate or 
long bus headways, moderate bus headways during peak hour, or where there is no 
reasonable alternative route. (Alta Planning + Design, and Gannett Fleming West 2010 
2-3) 
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Figure 2.6 - Albuquerque’s minimum and preferred SBBL design 

(In the original document, the two designs were not drawn to the same scale.) 
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Minneapolis, Minnesota 

Chapter 9 of the City of Minneapolis Bicycle Facility Design Guidelines describes innovative 
treatments that have been tested to solve a defined problem under an explicit set of circumstances. 
SBBLs along with a few variations on the lane type are described and examples are provided. The 
chapter describes considerations for SBBLs.  Bicycle volumes, bus frequency, and available space 
typically dictate the need for an SBBL. Safety is a significant consideration when planning an SBBL. 
The placement and frequency of bus stops should be considered to minimize potential conflicts. Space 
to accommodate either buses or bikes passing on the left should be considered. Time restrictions may be 
necessary when peak hour bus volumes create too many potential conflicts. Separated bike lanes 
adjacent to a bus lane should be considered if there is enough roadway width (City of Minneapolis 
2010a, 259-261). 

International Guidelines 

The use of SBBLs outside the United States is widespread and has been a common practice for some 
time. Notable countries include England, Ireland, France, Germany, Denmark, The Netherlands, 
Australia, and Canada. Dutch guidelines describe SBBLs as facilities provided only over short lengths 
of roadway such as over bridges (CROW 1993, 110).  Some European cities such as London and 
Paris have extensive networks of SBBLs but are predominately found in the dense city core and were 
implemented as a result of the need for increased cycling and transit infrastructure where little space 
is available. These lanes are generally found on slow moving congested roadways with heavy bus 
traffic. They are often installed in conjunction with other bicycling and pedestrian infrastructure such as 
queue jumping, barrier separated lanes, heavy use of signage and special lane markings as well as 
colored pavement. 

The United Kingdom has extensive experience with bus priority lanes in urban areas. During the 
1990s, there was an increase in bus priority measures, such as the London Bus Priority Network. 
During this time, bus lanes were endorsed in the National Cycling Strategy as advantageous to 
bicyclists. Allowed users of bus lanes are established in a Traffic Regulation Order by the particular 
highway authority with jurisdiction. Users may include some combination of buses, bicyclists, taxis, 
high occupancy vehicles, and delivery vehicles. Use of bus lanes is considered the safer alternative 
for bicyclists than riding between a bus lane and a general traffic lane (Reid and Guthrie 2004, 3).  
In general, with the exception of a few guided bus ways, bicyclists are allowed to use bus lanes in the 
U.K. unless otherwise signed. 

SBBLs are the default situation on streets in the U.K. due to lack of land in urban areas and are 
considered a compromise. There is much pressure for segregated bicycle facilities, but car traffic still 
gets priority in the design process. There are few areas in London where there is more than one lane 
of car traffic in each direction. The minimum width of a bus lane is 3.0 m (9.84 feet). In residential 
areas, the default speed limit is 30 mph, but with growing interest in creating 20 mph zones. In 
central London, average speed is much lower than 30 mph. Bus drivers in London undergo 
extensive training. Bus services in London are regulated and procured by Transport for London (TfL). 
In London, “black cabs” are permitted in bus lanes but not private hire cars. Vehicles are permitted 
in the bus lane a short distance from an intersection to make a turn, as signified by dotted white 
lanes, painted arrows and signage. Crashes at intersections are a major concern, particularly where 
large delivery vehicles are turning and the bicyclist is in their blind spot.4

                                                           
4 Iain Macbeth, Transport for London. Email communication, November 22, 2011. 
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Municipalities outside the U.S. provide more specific guidance on how to plan for and design SBBLs. 
Generally they look at a wider variety of factors that impact design including roadway design speeds, 
traffic volumes, bus frequency, bus stop design, and bike/bus interaction. Table 2.2 provides 
examples of recommended lane widths provided in government guidance documents outside the 
U.S. 

Table 2.2 - Survey of Lane Width Recommendations from Other Governments 

International 
District/Region Reporting Agency 

Lane Widths 
Standard width 
of Transit Bus 

(feet) SBBLa 
Separate but 

Adjacent Bike and 
Bus Lanesa 

City of Ottawa, 
Canada 

A report commissioned by 
the City of Ottawa, 
“Design Treatments for 
Bicycles and Buses on 
Arterials and Collector 
Roads” 

(Report 
recommendation) 

13.1 – 14.8 

(Report 
recommendations)  

16.4 minimum 
(4.9 bike + 11.5 bus 

lane) 
 

18 maximum (5.9 
bike + 12.1 bus 

lane) 
 

8.5 excluding 
mirrors 

City of Dublin, 
Ireland 

Dublin Transportation 
Office. Cycle Track Design 
Guidelines Manual 

11.5 minimum 
13.1 

recommended 
n/a 8.37 excluding 

mirrors 

Republic of 
Ireland 

National Transport 
Authority 
National Cycle Manual 
4.3.3 Cycling and Bus 
Lanes 

9.8 (at max 50 
km/h, 31.0 mph) 

14.8 minimum 
16.4 recommended 
(6.6 bike + 9.8 bus 

lane) 

n/a 

Victoria, 
Australia 

Victoria Department of 
Transport. 
Vic Roads Cycle Notes No. 
19 

12.1 (at 60 km/h, 
37.2 mph) 

14.1 (80 km/h, 
50 mph) 

13.8 (at 60 km/h, 
37.2 mph) 

16.7 (at 80 km/h, 
50 mph) 

8.67 excluding 
mirrors, 10.17 

including 
mirrors 

British 
Columbia 

Capital Regional District 
District Pedestrian and 
Cycling Master Plan 
Design Guidelines 

14.8 – 16.4 
16.0 – 17.7 
(preferred 

alternative) 

8.5 excluding 
mirrors 

England, 
Wales and 
Scotland  

Department for Transport, 
Cycle Infrastructure 
Design 

13.1 minimum 
13.9 

recommended 
n/a 8.37 excluding 

mirrors 

County of 
Cardiff, Wales 

Cardiff Council, Cardiff 
Cycle Design Guide 

13.1 minimum 
13.9 

recommended 

13.8 minimum (4.9 
bike + 8.9 bus lane) 

8.37 excluding 
mirrors 

a All values converted from meters to feet 

City of Ottawa, Canada 

A report was commissioned by the City of Ottawa (Dillon Consulting 2009) for the purpose of 
establishing policy and guidelines for design treatments for bicycles and buses on arterial and 
collector roads. The report provided recommendations for lane widths for SBBLs and for separate bike 
lanes and bus lanes. The guidelines were discussed in the review of previous research in Chapter 1. 
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City of Dublin, Ireland 

The City of Dublin has a manual that guides planning and designing cycling facilities in urban areas. 
The manual establishes that where public transport and cycling facilities meet, an integrated design must 
ensure that neither mode inconveniences the other. The requirements of an integrated design for both 
modes are safety, comfort, and directness.  Neither user type should be unnecessarily delayed. The 
document provides design guidelines for four different facilities ranging from physically segregated to 
bike and bus only roads. Criteria are proposed for assessing the type of integration best suited for 
bikes and buses, including route function, bike and bus volumes, driving speed, car parking, space 
required by each mode and cost (Dublin Transportation Office 1997, 131-158). 

Republic of Ireland 

As part of the Irish Government’s Smarter Travel Policy, alternative travel modes are supported: 

We will implement more radical bus priority and traffic management measures....This 
may involve making some urban streets car-free, creating tram-like priorities in others 
and making greater use of roads/hard shoulders by buses....the design philosophy will 
be based on the “hierarchy of measures”...with the focus being on the reduction of 
vehicular speeds...We will ensure that designs are created with the principal aim of 
preserving cyclist momentum. We will also ensure that designs will provide for a safe 
passing distance of 1.5 metres (4.9 ft) between motorized vehicles and bicycles. To give 
practical effect to the above approach in urban areas a combination of measures need 
to be taken, not just new approaches in relation to design. One such measure is a 
reduction in general speed limits to 30km/h (18.6 mph). (National Transport Authority 
2010, 2.2.8) 

The National Cycle Manual provides lane widths for SBBLs and for separate but adjacent bicycle lanes 
and bus lanes (National Transport Authority 2010, 4.3.3). 

Victoria, Australia 

In Australia, bicyclists are generally permitted to use bus lanes. Vic Roads, the transportation 
authority in Victoria, summarizes issues in its “Cycle Notes No. 19”, and provides design guidelines for 
three types of bicycle and bus facilities (Vic Roads 2007).  These include designs that: 

• allow cyclists to mix with buses in a minimum-normal width bus lane, 
• provide a wide curb lane for cyclists and buses to share the bus lane, and 
• provide a separate on-road bicycle lane to separate cyclists from buses. 

A number of thresholds and recommendations are presented. Four main characteristics were 
highlighted with respect to shared and separated bicycle and bus facilities: bus headways, bicycle 
volumes, speed differential between both modes, and lane width. Thresholds are listed for 
determining appropriate treatments using cyclist volumes and bus headways criteria. In minimum 
width lanes, buses and cyclists may “mix” when there are fewer than 50 cyclists per hour and bus 
headways are greater than 30 minutes. In wide curb lanes, buses and cyclists may share the lane 
when there are 50-100 cyclists per hour and bus headways range from 15-30 minutes. Separated 
facilities are required when there are more than 100 cyclists per hour and bus headways are less 
than 15 minutes. The recommended lane widths listed in Table 2.2 are also provided in the 
Austroads 2010 Guide to Road Design (Table 4.22) and in the 2011 Cycling Aspects of Austroads 
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Guides (p 29). Austroads is an association of eleven transportation authorities in Australia and New 
Zealand.  Signage and road layouts are provided in diagrams and references Victorian road safety 
regulations. The Cycling Aspects of Austroads Guides explains that excluding cyclists from bus lanes 
may force them to travel in mixed traffic lanes. This could act as a deterrent to employing cycling as a 
mode of transportation and therefore should be avoided from a safety and mobility standpoint. 

Capital Regional District, British Columbia 

The District Pedestrian and Cycling Master Plan Design Guidelines for the Capital Regional District 
provide a brief summary of SBBLs. A portion of the section is written nearly identically to the 
Albuquerque, New Mexico guidelines. However, it does add design criteria with regard to striping, 
pavement markings, and conflict zones. The Transportation Association of Canada provides standards 
for breaking the inner line of the bicycle lane at bus stops where a bus crosses the bicycle line (Figure 
2.7). This treatment is beneficial to indicate to bus drivers and cyclists that the area is a conflict 
zone. However, the treatment also assumes a continuous bicycle lane. Where bicycle and buses share 
the lane, shared lane markings are recommended over other treatments (such as a dotted bicycle 
lane line or colored pavement markings) because the shared markings provide sufficient 
information, and there is an expense of maintaining paint where buses cross over (Capital 
Regional District 2011, 36). 

 
Figure 2.7 - Shared lane pavement markings (British Columbia) 

Source: Capital Regional District.  
District Pedestrian and Cycling Master Plan Design Guidelines. 2011. p. 36. 
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England, Wales, and Scotland 

The Department for Transport in the U.K. issued official guidance, Cycle Infrastructure Design, in 
October 2008. The design guide establishes that bicyclists are generally permitted in bus lanes. If a 
local authority prohibits bicyclist use of bus lanes, it must be signed as such. The ease with which a 
bus can pass a bicyclist depends on speed, volume of traffic, the width of the bus lane and the width 
of the adjacent lane for general traffic. The design guide recommends a bus lane width of 4.5 m 
(14.8 ft). Cycle lanes cannot be taken through a marked bus stop. The cycle lane is discontinued 
prior to the marked bus stop then continued after the bus stop. For narrow bus lanes, the design 
guide mentions the option of localized widening of the bus lane at the bus stop where there is room 
to do so. Where traffic speeds are high and/or there is heavy bus volume, another option illustrated in 
the design guide is to create a boarding island for bus passengers and route the bike lane behind the 
island. This prevents the bicyclist from having to move to the opposite side of the bus lane to pass the 
buses. The disadvantage is that it may create conflicts between pedestrians and bicyclists (Ove Arup 
& Partners 2008, 32-34). 

County of Cardiff, Wales 

In the County of Cardiff, Wales, U.K., the Hierarchy of Provision (Cardiff Cycle Network 2011, 2 and 44) 
is applied when considering multiple options for on-road provision of bicycle facilities. A key point in 
the Cardiff Cycle Design Guide is that: 

Consideration should always be given first to measures to reduce the speed and volume 
of traffic in preference to providing segregated facilities. Use the Hierarchy of Provision 
when considering multiple options for on-road provision: 

• Reduce traffic speeds and/or volumes. 
• Provide mandatory cycle lanes. 
• Provide advisory cycle lanes. 
• Provide parallel off road route. 

The width of both mandatory cycle lanes and advisory cycle lanes is recommended at 1.5 m (4.9 ft) 
minimum and 1.8 m (5.9 ft) maximum. Mandatory cycle lanes are recommended for traffic speeds 
greater than 35 mph (Cardiff Cycle Network 2011, 48). The minimum 1.5 m (4.9 ft) cycle lane width 
is considered sufficient for a car to safely pass at 30 mph and a bus to safely pass at 20 mph. The 
typical width of a bicycle with a rider is 800 mm (2.6 ft) (Ove Arup & Partners 2008, 32-34).  The 
Design Guide also explains why bicyclists require more width than that defined by the width of their 
bicycles: 

When moving, cyclists require additional space to cater for deviations 
in their path. At speeds in excess of 7 mph, cyclists can typically ride 
in a reasonably straight line, with a deviation of 200 mm (0.7 ft) being 
typical. Below this speed, deviation increases—at 3 mph a deviation 
of 800 mm (2.6 ft) can be expected. This should be borne in mind 
when designing infrastructure at locations where lower cycling 
speeds are expected (e.g., islands for two-stage crossings, or feeder 
lanes for advance stop lines), as greater widths may be required to 
accommodate cyclists in these instances...For simplicity, the width 
required by a moving cyclist (the dynamic envelope) can be taken to 
be 1.0 m (3.3 ft). Additional clearance is required where cyclists are 
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passing adjacent to vertical features. (Cardiff Cycle Network 2011, 
16) 

Table 2.3 - Clearance Recommendations between Bicyclists and Barriers/Obstacles (Cardiff) 

Object Clearance required from wheel 
of bicycle (feet) a 

Clearance required from dynamic 
envelope (feet) a 

 Curb (<0.2 ft upstand) 0.8  
 Curb (>0.2 ft upstand) 1.6  
Sign posts, lighting columns, etc  0.8 
Walls, railings, parapets, etc.  1.6 
Parked cars in short term parking 
area with high turnover  3.3 

Cardiff Cycle Network 2011. 16-17. 
a All values converted from millimeters to feet 

The Netherlands 

Dutch planning and design of bicycle infrastructure places greater emphasis on physically separating 
the bicyclist from faster-moving motor vehicle traffic. For example, it is general policy that bicycle lanes 
that are part of the street are used only where motor vehicles operate at 31 mph or less. Above this 
speed, parallel but physically separate facilities, known as cycle tracks, are provided. Bicyclists 
may use bus lanes but only where buses travel no more than 18.6 mph (CROW 2007). 

European Cyclists’ Federation 

In France, a survey performed by GART (Groupement des Autorités Responsables de Transport) 
showed that 95 percent of towns that have implemented SBBLs favor this sharing system. The report 
explains that shared use of roadway facilities by buses and cyclists has advantages for the 
community: 

• Good objective and subjective safety 
• Consumption of a minimum area for the two categories of users 
• Reduced cost for the community 

Multiple towns/countries are referenced as having SBBLs, including Paris, France; Tilburg and Breda, 
the Netherlands; Bern, Switzerland; Berlin and Munster, Germany; Brussels, Belgium; and Odense, 
Denmark. A detailed discussion is included about the variations in lane width depending on 
European country and briefly how those decisions are made. The lane widths below are 
recommended by GRACQ (2002, 26) 

• France - Design Lane Widths 

- SBBL: From 3.5 m (11.5 ft) to 4.5 m (14.8 ft).  At 3.5 m (11.5 ft), the bus or the cyclist 
must change lanes to pass each other. 

- Separated, adjacent bicycle and bus lane (with striping): 4.5 m (14.8 ft) total. 

• Germany - Design Lane Widths 

- SBBL: 4.0 m (13.1 ft) minimum for bus speeds 40 km/h (25 mph) or less 
- SBBL: 4.25 m (13.9 ft) for bus speeds up to 50 km/h (31 mph). 
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Conclusions 

A review of standard references in the U.S. indicates that lanes for shared use are receiving more 
consideration, but very few states have incorporated SBBLs into guidance documents. More 
municipalities have begun to address the need for guidance regarding the design of SBBLs. More 
experience with SBBLs has come from locations like Australia, Wales, and Ireland where bus lanes are 
more common, constrained right-of-way is the rule, and bicyclists are generally allowed to ride in bus 
lanes, unless there is signage prohibiting it. This greater experience with SBBLs has provided other 
countries a background upon which to develop their design guidelines. 
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Chapter 3: Case Studies 

 
Figure 3.1 - SBBL on 9th Street NW, Washington, D.C. 

Credit: JoAnne Fiebe 

How Case Studies Were Selected 

As described in the Introduction, a search for SBBLs in the United States identified 27 examples, 
which are listed in Appendix A, and which also include examples of variations of shared lane 
treatments. These represent examples of SBBLs in the states of Arizona, Colorado, Delaware, 
Washington, D.C., Florida (planned), Illinois, Massachusetts, Maryland, Minnesota, Oregon, Pennsylvania, 
Texas, and Washington State.  Most examples of SBBLs did not have sufficient information for a 
comprehensive case study but several examples had informative aspects that are included in this report, 
for example, pavement treatments in Portland, OR, signage in Denver, CO, bus operator training in 
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Chicago, IL, and the lane restriping experience in Ft. Worth, TX. Other SBBLs are in the planning stage, 
such as Front Beach Road in Panama City Beach, discussed earlier. Panama City Beach does not yet 
have results to evaluate but is nonetheless informative regarding reasons for pursuing SBBL and how 
the city is studying feasibility. 

The case studies selected represent a variety of facility types, contexts, and operating conditions that 
will best inform the consideration of establishing SBBLs in Florida. These are Hennepin Avenue, 
Minneapolis, Chestnut Street, Philadelphia, 7th Street NW and 9th Street NW in Washington, D.C., and 
MD 528 (Coastal Highway) in Ocean City, MD. Both the Hennepin Avenue and Chestnut Street case 
studies were enriched by associated evaluative studies that had been conducted recently. The 
Chestnut Street case study is near a university. Hennepin Avenue, Chestnut Street, and 7th Street NW 
in Washington, D.C. are urban SBBLs in downtowns with peak hour buses running every 2 minutes, 
while the 9th Street NW Washington D.C. example functions as a short connector segment. The Ocean 
City, MD, example is a suburban SBBL in which many of the bicyclists are tourists. All the SBBL case 
studies are examples of constrained right-of-way with right-turning vehicles allowed to use the SBBL. 
The Chestnut Street, Philadelphia SBBL operates at 25 mph, both the Washington, D.C. and Hennepin 
Avenue SBBLs operate at 30 mph and the Ocean City, MD SBBL operates at 35-40 mph. 

Ocean City, Maryland 

 
Figure 3.2 - Location of Ocean City SBBL 
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History 

Ocean City is a small town located on Maryland’s coastal islands with year-round population of 7,100 
and whose population swells during the summer tourist season to crowds that exceed 300,000. 
Located on a stretch of MD 528, also known as Coastal Highway, SBBLs have been in operation in 
Ocean City since the late 1980s (Figure 3.2). Table 3.1 provides information on the highway and how 
it functions. As shown in Figure 3.3, Coastal Highway is an eight-lane divided road with multiple 
access points between each block. Four- to six-feet-wide sidewalks are located immediately adjacent 
to the SBBLs. Transit buses operate year round, 24 hours a day, running both north and south along the 
city’s main roadway (See Table 3.2 for bus schedule and frequency). Vehicle and bicycle traffic 
fluctuate depending on the season, with tourists making up the largest percentage of riders. 
Generally, Ocean City’s commercial uses are located to the south, near the famous boardwalk, and its 
residential and hotel areas are to the north. During the summer busy season, tourists travel south to 
beach and commercial areas in the morning, and by late afternoon there is a rush of visitors returning 
northward. 

Table 3.1 - Ocean City SBBL Features 

MD528 (Coastal Highway) 
 

Location 
Ocean City, Maryland’s SBBL is located on a 7.4 mile stretch of MD 528 
also known as Coastal Highway. The lanes extend from 17th Street to E. 
145th Street. 

Date Opened Operated as bus lanes prior to late 1980s, SBBL since 

Roadway Configuration  
Three general purpose travel lanes in each direction with an SBBL/right 
turn lane adjacent to the curb. Four-  to six-foot sidewalk adjacent to 
road. 

Facility Type SBBL, northbound and southbound. Northbound SBBL is interrupted 
for 5 blocks between 59th Street and 64th Street. 

Other Permitted Vehicles Right-turning vehicles, scooters, and ScootCoupes™ (engine size under 
49 cc) 

SBBL Width 11 - 12.5′ 

Block Length 300′ (varies) 

Bus Stop Frequency Every other block (varies) 

Speed Limit 35 - 40 mph; 30 mph for scooters (Maryland state law) 
Colored Lane no 

Curb and Gutter  yes 

Barrier Separated from 
Traffic no 

Traffic Lights The median spacing between traffic lights is 1000 ′ 

Until the late 1980s, Coastal Highway’s dedicated lanes legally operated as bus lanes. Because of 
a lack of available bicycle facilities, cyclists began using the lanes and the Maryland State Highway 
Administration (MSHA) added signage to permit legal bicycles to use the lanes. Recently, the city 
added bike route signs to the lanes to indicate that the lanes are part of a specific bicycling network. 
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Figure 3.3 – SBBL on MD 528, Ocean City, MD 

Design Considerations 

SBBLs begin at the intersection of 17th Street and continue for 7.4 miles to E. 145th Street. The 
northbound lanes are interrupted for a five block section because of lack of adequate right-of-way at a 
major intersection with the Ocean City Expressway Bridge. Figure 3.4 is a photograph of the overhead 
signage which provides warning to buses, vehicles, and cyclists on the lane interruption. The lanes 
handle other users beyond bicyclists and transit buses including both legal and illegal uses. Right-
turning vehicles are permitted in the lanes. Vehicles of engine size under 49 cc such as some scooters 
and ScootCoupes™ (3-wheeled scooters) are also permitted to use the lanes and are required by state 
law to travel at speeds under 30 mph. Roller bladers and joggers use the lanes illegally and according 
to Ocean City Public Works have a negative effect on transit level of service.  Figure 3.5 shows 
bicyclists and a vehicle operating together in the curb lane on the Coastal Highway. 

Table 3.2 - Ocean City Bus Schedule and Frequency (2011) 

Ocean City Bus Schedule and Frequency (2011) 

Winter Schedule (Nov-Mar): headways every 40 minutes 

Spring and Fall Schedule: 6am-10pm, bus headways every 15 minutes 
10pm-6am, bus headways every 30 minutes 

Summer Schedule (Busy): 6am-3am, bus headways every 10 minutes 
3am-6am, bus headways every 20 minutes 

Special events are another primary issue. As a result of Ocean City’s cyclical population swings, special 
events factor into the performance of the lanes. Between May and September, major holidays 
create large amounts of traffic to Ocean City’s boardwalk at the southern part of the city. Major 
holidays include Spring Fest, Memorial Day, Fourth of July, Summer Fest, and Labor Day. After 
events, heavy traffic on all eight lanes of Coastal Highway illegally crowds the SBBLs. 
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Safety Considerations 

Several years ago a number of complaints from transit operators prompted a review of the lanes and 
consideration to remove them altogether. There were several chief complaints. First, that the leapfrog 
effect, where bicyclist and bus repeatedly overtake each other was a problem as perceived by bus 
operators. Transit buses would pass cyclists and then buses would stop at a bus stop and the bicyclist 
would pass them. Second, there was a perception that the lanes were unsafe. There was also the 
problem of pedestrians walking out into the lane.5

Toward the conclusion of this study, researchers were contacted by the Maryland State Highway 
Administration (MSHA) and provided with summary data of the number of crashes along MD 528. 
During the time period, from January 1, 2009 through October 31, 2011, there were a total of 25 
crashes involving bicycles that took place between 17th Street and 145th Street.  Three of these 25 
crashes involved both bicycles and buses. Probable crash cause for all three crashes was listed as 
unknown. These crashes took place at three separate locations along the corridor. One crash was 
intersection related. Injuries were involved in all three crashes. Two of the crashes took place in 
daylight under dry conditions. One crash took place at night under wet conditions. 

 

It is not possible to interpret the significance of these crashes without the data to control for the level 
of bicycling along MD 528 relative to other streets in the area. Efforts to obtain the crash reports 
involving buses and/or bicycles along MD 528 were unsuccessful. Without examining the crash 
reports, it is not possible to determine whether the crashes were related to the design or operation of 
the SBBL. There is insufficient information to determine the contributory factors of the “bicycle 
involved crashes” and whether the rate of crash occurrence is higher relative to other streets. More 
research would be needed to evaluate the safety of the SBBL along MD 528. 

Conclusions 

The Ocean City case study of a tourist town presents unique issues and considerations. It is 
reported by the MSHA that the SBBL/right turn lanes function with a high LOS performance. However, 
dramatic population swings during the summer tourist season cause the lanes to function less 
successfully. This is due to increased motor vehicle use of the SBBL, particularly during annual events, 
as well as increased pedestrian activity along the edge of the street that can spill into the SBBL. 

 

                                                           
5 Dustin Kuzan, Bicycle and Pedestrian Coordinator, Maryland State Highway Administration, Phone Interview, July 12, 
2011. 
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Figure 3.4 - MD 528, Ocean City, MD 

Signage at 58th Street indicates interrupted section of SBBL  
due to major intersection with the Ocean City Expressway Bridge. 

Credit John Ciccarelli 
 

 
Figure 3.5 - MD 528, Ocean City, MD Near the intersection of 70th Street 

Credit: John Ciccarelli 
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Minneapolis, Minnesota 

 
Figure 3.6 - Location of Hennepin Avenue SBBL 

History 

Hennepin Avenue, located in downtown Minneapolis (Figure 3.6) has undergone a number of recent 
modifications. Two research studies about Hennepin Avenue are discussed in the Relevant Previous 
Research section of Chapter 1 of this report. Since 1994, the heavily travelled street had been 
operating as a three-lane, one-way street with a contraflow bus lane and a two-way bicycle lane in the 
center of the street, between the bus lane and general traffic lanes. As part of the 2007 Access 
Minneapolis Downtown Action Plan, several projects were implemented to increase the mobility of 
downtown travelers, including the conversion of Hennepin Avenue into a two-way street in 2009. Table 
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3.3 provides information on the roadway and how it operates. Between Washington Avenue S and 
11th Street, bicycle facilities along Hennepin Avenue were changed from center-running lanes to 
SBBLs along both curbs. Figures 3.7, 3.8, and 3.9 show the lane configuration, both before and after 
changes were made.  

Table 3.3 - Hennepin Avenue SBBL Features 

Hennepin Avenue from Washington Avenue S to 11th Street 

Location:   Hennepin Avenue is a main thoroughfare through the west side of 
downtown Minneapolis. 

Date Opened: 

October 2009. Previously, Hennepin Avenue operated as a one-way pair 
with 1st Avenue from 1994-2009. The one-way street included a two-way 
bike lane in between the general traffic lanes and a contraflow bus lane. In 
2009, the street became bidirectional with SBBLs at both curbs. 

Roadway Configuration 

The new roadway configuration includes one general traffic lane in each 
direction plus a center left turn lane every other block and SBBL/right turn 
lanes at each curb side. Total roadway width is 59′ from curb face to curb 
face. 

Other Permitted Vehicles Right-turning vehicles in the SBBLs. Exclusive use of the SBBLs by 
permitted vehicles is not enforced. 

SBBL Width Alternating 18.5 ′ and 13.5 ′ on blocks with left turn lanes 
Block Length 400 ′ 
Bus Stop Frequency Every other block 
Speed Limit 30 mph 

Colored Lanes In 2010, a green lane of four feet in width and additional lane markings 
were painted to increase visibility. The paint has since faded. 

In total, 23 design alternatives were considered for Hennepin Avenue and 1st Avenue. Design options 
included the combination of integrating various roadway lane typical section alternatives (3-lane, 4-
lane, and 5-lane) with various bicycle lane options (center running, curb side, one-way pair, and shared 
lane). An assessment of each option was measured against the following objectives: 

• bicycle safety 
• motor vehicle traffic operations/safety 
• transit delivery loading/unloading conflicts 
• pedestrian conflicts 
• traffic laws and ordinances 
• continuity/consistency of bike routing 
• skill level 
• accessibility to bike lane from cross streets 
• directness of bike route, municipal state aid streets standards/city design guidelines 

maintenance (City of Minneapolis 2010b, 3) 
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Table 3.4 - Hennepin Avenue Traffic Counts before and after Lane Modification 

 Before Modification After Modification 

Traffic Volume 20,000 estimated vehicles per 
day 20,000 estimated vehicles per daya   

Bicycles 1,190 estimated bicyclists per 
day (2007) 

990 estimated bicyclists per day (2011) 
bicycle facility improvements to adjacent 
streets may have captured some of the 
decrease  

Bus Frequency 
Peak: 20-30 buses/hour 
Off-peak: 10-20 buses/hour 
Weekends: +/- 10 buses/hour 

Peak: 20-30 buses/hour 
Off-peak: 10-20 buses/hour 
Weekends: +/- 10 buses/hour 

Traffic Counts on Hennepin Ave, Minneapolis Public Works Department 10/2011 
a City of Minneapolis 2011, 4. 

Design Considerations 

Changing widths in the SBBL, depending on available right-of-way in each block segment, can provide 
both opportunities and cause difficulties for buses and cyclists. The 13.5-foot sections along block 
segments with left turn lanes do not provide adequate width for a cyclist to pass a stopped bus, 
whereas the 18.5-foot sections along block lengths with no left turn lanes provide ample space for 
safely passing a stopped bus. Confusion of where to ride in the SBBL by both transit operators and 
cyclists, as well as whether or not there is adequate passing space, may cause challenges for both 
types of users.  The SBBLs change into five-foot bike lanes after both SBBLs terminate. Dashed lines 
through the intersections guide motorists to the alignment of the offset lanes. At each end of the SBBL 
on Hennepin Avenue, bicycle lanes continue the facility for cyclists for two blocks north and one block 
to the south. 

Safety Considerations 

The 2009 lane modification included new pavement markings in the SBBLs similar to Shared Lane 
Markings with pavement text stating “BIKE BUS RIGHT TURN ONLY.”  The “ONLY” was later removed 
from the pavement markings after Minneapolis police determined that it was not possible to 
enforce the “ONLY” aspect of the lane. According to the police, traffic volumes were too high and 
turning movements too complex to hold drivers accountable for not using the lane properly. However, 
according to the Minneapolis Public Works Department, the right lane is still encouraged to be used 
only by right-turning motorists.6

In 2010, concerns were raised over visibility and effectiveness of the lane markings. Feedback came 
primarily from bicyclists. Public comments described the lane markings as too small, not scaled to the 
size of the roadway, and not visible when vehicles were stopped over the markings. They appeared 
similar to Shared Lane Markings rather than markings for dedicated lanes, which may have 
contributed to unauthorized use of the lanes. As a result, the SBBLs were enhanced to include a 
painted background, after approval from the Federal Highway Administration in August 2010.  A green 
lane of four feet in width and offset from the curb by 3.5 feet was installed the length of each block 
(Figure 3.9). The placement of Shared Lane Markings was adjusted and placed at each block, with 
enlarged pavement text stating “BUS BIKE RIGHT TURN” (Figure 3.10).  Paint does not extend across 
the intersections. Painted lane case studies in Salt Lake City, UT, and Long Beach, CA, were used as 

 

                                                           
6 Simon Blenski, Minneapolis Public Works Department, Questionnaire completed on November 25, 2011. 
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precedents for the installation.  A variable message sign with the message “Share the Road” is also 
located along Hennepin Avenue (Figure 3.11). 

In October 2010, an observational study performed by the Minneapolis Public Works Department 
using video cameras was conducted to determine riding and driving position relative to the green 
lanes. In addition, a survey was administered to determine public perception of the green lanes, 
comprehension of the new facilities, and changes to travel patterns before and after the changes to 
Hennepin Avenue and parallel corridors. The survey received 494 responses, primarily from bicyclists 
(City of Minneapolis 2011, 18). The evaluation of the SBBLs indicated increases in bicycling in the 
downtown, better access by motor vehicles, and decreases in crashes of both bicyclists and motor 
vehicles. Despite this, most survey respondents expressed dissatisfaction with the changes to 
Hennepin Avenue, citing lack of adequate space, the desire for a defined or separated facility, and 
lack of comprehension of the current configuration. 

 

 
Figure 3.7 - Hennepin Ave changes in lane configuration 
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Figure 3.8 - Hennepin Avenue prior to lane reconfiguration in 2009 

Credit: Minneapolis Public Works 
 

 
Figure 3.9 - Hennepin Avenue after redesign in 2010 

Credit: Minneapolis Public Works 

Maintenance 

The green lanes were initially painted in August 2010 with standard latex road paint. After one winter 
season, the paint experienced significant wear and was almost completely worn away in some areas. 
Bus traffic, plowing, deicing, and freeze-thaw cycles were considered by Minneapolis Public Works as 
the likely contributing factors to the rapid wearing of the paint surface and deterioration of the roadway 
surface (City of Minneapolis 2011, 48-50). 
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Conclusions 

Few cities have both collected and evaluated data on shared lanes. Minneapolis Public Works has 
obtained data on several important factors, which they have used to determine the appropriate bicycle 
and transit bus facility type, and to modify the Hennepin Avenue SBBL after its initial installation. Bicycle 
counts, vehicle traffic, bus frequency, as well as public input are key factors that have been identified as 
contributing to the level of service of Hennepin Avenue. Other contributing factors included roadway width 
constraints, improving downtown access, and balancing uses of the curb lanes. 

 
Figure 3.10 - Hennepin Avenue, Green Shared Lane Study, 2010 

Credit: Minneapolis Public Works 
 

 
Figure 3.11 - Hennepin Avenue signage 

Credit: Minneapolis Public Works 
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Philadelphia, Pennsylvania 

 
Figure 3.12 - Location of Chestnut Street SBBL 

History 

Philadelphia has several examples of bike lanes and an SBBL adjacent to heavily travelled bus routes. 
These include, but are not limited to, bike lanes on portions of Walnut Street in University City and 
along Market Street, and an SBBL along Chestnut Street.  Figure 3.12 shows a map of a portion of 
downtown Philadelphia and labels the three university campuses which are in proximity to the 
Chestnut Street SBBL. Chestnut Street is a one-way eastbound street with two travel lanes. The south 
curb lane is an SBBL, designated for buses, bicycles, and right-turning vehicles only. The adjacent 
travel lane is open to all vehicles. Metered parking is located adjacent on the north side of the 
general traffic lane (Figures 3.13 and 3.14). Table 3.5 provides information on the street and how it 
operates.  Table 3.6 provides information on bus service frequency along Chestnut Street.  Walnut Street 
is a one-way westbound street with three travel lanes and a bike lane with an adjacent parking lane. 
Frequent bus traffic operates in the lane adjacent to the bicycle lane and is required to move across 
the bicycle lane into the parking lane at bus stops. 

Until the mid 1990s, Chestnut Street had previously been used as a bidirectional busway with use by 
all other vehicles prohibited. The high volume of buses on the street was found to be a detriment to 
pedestrian quality of service because of noise and diesel exhaust. In response to business complaints, 
the busway was eliminated and replaced with a single, general purpose traffic lane and an 
SBBL/right turn lane. The SBBL was painted red along the entire length and included lane markings 
and signage. 

Questionnaires and interviews were completed with staff at SEPTA that runs the bus system, as well 
as the bicycle and pedestrian coordinator for the Mayor’s Office. According to both, lack of 
enforcement against unauthorized motor vehicles is the largest issue reducing the LOS for both bus 
transit and cyclists in the SBBL. It is also the primary safety issue affecting the SBBL. In addition, 
SEPTA staff explained that the level of transit service was reduced when Philadelphia City Council 
decided to allow right turns again in the SBBL in Center City, slowing buses because the right-turning 
vehicles must yield to pedestrians. .7, 8

  

 

                                                           
7 Charles Carmalt, Bicycle and Pedestrian Coordinator, Philadelphia Mayor’s Office, Interview completed on August 5, 
2011. 
8 Joshua Gottlieb, Director of Administration – Bus Transportation, Southeastern Pennsylvania Transportation 
Authority (SEPTA), Phone interview, August 5, 2011. 



 

53 
 

Table 3.5 - Chestnut Street SBBL Features 

Chestnut Street 

Location 

Located in a heavily congested area of downtown Philadelphia, known as 
Center City, an SBBL was installed on Chestnut Street just south of Market 
Street. A number of universities are located nearby including Thomas 
Jefferson University, the University of Pennsylvania and Drexel University to 
the west across the Schuylkill River. 

Date Opened 
In 1976, Chestnut Street was converted into a bidirectional busway. It was 
then changed in the 1990s to reintroduce general traffic and bicycles, 
including an SBBL. 

Roadway Configuration One general purpose traffic lane (eastbound), SBBL adjacent to curb on 
south side of the street, on-street parking lane on north side. 

Facility Type SBBL 
Other Permitted Vehicles Right-turning vehicles 
SBBL Width 9′ 
Block Length 400′ 
Bus Stop Frequency Every block 
Speed Limit 25 mph 

Colored Lane Originally colored red, however, the paint had faded and will not be repainted 
(according to the Mayor’s Office, 2011). 

The city is conducting 24-hour bicycle counts on key streets in downtown, but information has not 
been released. According to an earlier report produced by the Bicycle Coalition of Greater Philadelphia, 
126 bicycles were counted in a one-hour period at the SBBL intersection of Chestnut Street and Broad 
Street (Bicycle Coalition of Greater Philadelphia 2006-08 Comparison).  The bicycle and pedestrian 
coordinator for Philadelphia estimates bicycle counts for Chestnut Street to be between 50-100 
cyclists per hour. Motor vehicle volumes range from 8,000 to 15,000 Average Daily Traffic (ADT). 

Table 3.6 - 2011 Bus Service Frequency, Chestnut Street, Philadelphia, PA 
Morning Peak 2-5 minutes 

Midday 4-8 minutes 
Afternoon Peak 4-6 minutes 
Weekends 10-15 minutes 
Source: SEPTA Bus Schedules for Routes 9, 21, and 42, effective September 4, 
2011. http://www.septa.org/schedules/bus/index.html  

 Design Considerations 

Chestnut and Walnut Streets manage a number of competing interests in a very limited amount of 
right-of-way.  Volumes of motor vehicle, bus, bicycle, and pedestrian traffic are high. Traffic from 
nearby universities compounds these demands. A large number of retail establishments require 
parking and space for delivery trucks. Although there are several loading and unloading zones on 
Chestnut Street, delivery trucks frequently stop in either the SBBL or the adjacent travel lane. This 
blocks and requires lane shifting. Originally, right-turning movements were not permitted; however, 
public objections caused City Council to eliminate that restriction. 

The high demands placed on the lanes yield enforcement issues and have led to several design 
adjustments over time. Initially the SBBL on Chestnut Street was painted red to alert motorists of the 
special uses and minimize unauthorized use. The paint has since faded, and there is no intent to 
repaint the lane due to its high maintenance requirements. 

http://www.septa.org/schedules/bus/index.html�
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Figure 3.13 – SBBL on Chestnut Street, Philadelphia, PA 

Credit: Michelle Derobertis 
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Figure 3.14 - Chestnut Street lane configuration 

Safety Considerations 

The DVRPC produced a report in 2009 reviewing crash data and video logs documenting the specific 
types of bus and bicycle conflicts in downtown Philadelphia. A discussion of study findings is included 
in the Relevant Previous Research section of Chapter 1.  The report indicated that in downtown 
Philadelphia between 2003 and 2006, there were a total of 46 reported crashes involving both bikes 
and buses.  These included three fatalities, two major injuries, and at least 52 other injuries.   

A more detailed study was performed on Walnut Street (one block south of the Chestnut Street SBBL) 
that documented bus/bike conflicts using video logs at three intersections along Walnut Street: 
33rd Street, 34th Street, and 38th Street in University City. The video was used to capture near 
misses or other incidents of conflict where either bicyclists or buses need to take action to avoid 
collisions. According to the report: 

...the three locations had a total of almost 1,000 bicyclists and approximately 130 buses 
stopped during the selected time period (roughly 6 hours per intersection). The intersec-
tion of 33rd and Walnut saw the highest numbers, with almost 550 bicycles and 55 
buses stopping. This accounts for a sizable volume of right-turning bicyclists moving 
north on 33rd Street towards Drexel University. Almost 300 bicycles and 40 buses were 
recorded at 34th Street. 38th Street saw the lightest activity, with roughly 130 bicycles 
and 40 buses being counted during the filming. There were 47 total incidents noted at 
the three intersections. Almost every occasion when a bicycle and bus were at an 
intersection at the same time, it resulted in an incident or conflict. It is important to note 
that not all of the incidents necessarily reflected unsafe passing. 
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The study indicated two main types of incidents. Most of the incidents were of the 
bicyclist moving to the right of the curbed bus, conflicting with bus passengers 
attempting to get on or off the bus. The second most frequent incident type was of the 
bicyclist having to move quickly to the left of the stopping bus, and into the general traffic 
lane in order to pass the bus. (DVRPC and SEPTA 2009, 8-9) 

DVRPC conducted a survey of best practices and identified five strategies that have been 
implemented across the U.S. and abroad to address the specific bike/bus/passenger conflict issue. 

Strategy 1: Colored bike lanes in conflict hot spots, including transit stop areas 
Strategy 2: Discontinue bike lanes at transit stops, allowing bicyclists to stop 

and wait while bus loads/unloads passengers, or allowing bicyclists 
to move to the left side of the SBBL and pass the bus. 

Strategy 3: Physical re-routing of bike lane around stop location 
Strategy 4: Left-side bicycle lanes 
Strategy 5: Unique pavement markings and/or signage (DVRPC and SEPTA 2009, 

14-25) 

DVRPC determined that it could use Strategy 4, but that use of the other strategies would require it to 
file an FHWA experiment application and receive approval before proceeding with the test. Other 
states or cities may already have received the necessary approvals. FDOT staff indicates that they 
have received permission to experiment with strategies 1-4.9

According to the Director of Administration-Bus Transportation for SEPTA, “Bicyclists don’t follow the 
rules as often as we’d like. From the transit agency’s perspective, it’s hard to keep track of cyclists in 
places where we share a lane. Bus operators are not always sure where they are because they 
don’t ride in the same place in the lane. You cannot see a cyclist if they are directly behind the 
bus.”

 

10

A subsequent report collected data for bus lane violations on Chestnut Street to assess the 
frequency of motor vehicles (non-bus) using the bus lane. The count showed that during the peak 15-
minute period, 58 non-buses used the SBBL on Chestnut Street at Broad Street. Of these 58 vehicles, 
27 (47%) were illegally using the lane for through movements and 31 (53%) were legally using the 
lane to make a right turn (Schack and Mason 2010, 5). 

 

According to the Bicycle and Pedestrian Coordinator, “The Chestnut Street SBBL continues to function 
better than the street would function without the lane restrictions. But without enforcement, it is not as 
effective as it could be. Abuse of the lane by taxis is a continuing problem. Cab drivers know that 
the lane restrictions are not enforced and routinely use the street to jump intersection queues. Most 
city bicyclists will use the lane because it gets them to where they need to go, but they don’t like using 
it and we hear complaints about the street.”11

The following comments by a bicyclist who uses the SBBLs in Philadelphia highlight a number of 
issues identified from interviews, comments, and blog posts by bicyclists in reference to other 
SBBLs. 

 

                                                           
9 Mary Anne Koos, Florida Department of Transportation, Roadway Design Office, February 16, 2012. 
10 Joshua Gottlieb, Phone interview, August 5, 2011. 
11 Charles Carmalt, Interview completed on August 5, 2011. 
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Shared Bike/Bus Lanes from the Perspective of a Commuter Cyclist12

My impression of the SBBL on Chestnut Street is that to have the lane is a good thing 
but enforcement of cars in the lane is an issue. Cars frequently travel into the lane and 
I’ve never seen one ticketed by the police. Trucks also stop in the lane and use it as an 
uploading spot. In general, Chestnut Street is one of the most congested streets in 
Philadelphia. In cities, bicyclists travel faster than buses and this lane is not wide 
enough for a cyclist to go around the bus without having to move into the next lane. 

 

Two years ago the City gave up an entire vehicle lane for a bike only lane (bike lane with 
a three-foot buffer) on Spruce Street. However, I still chose to bicycle on Chestnut for 
several reasons: 1) it is smoother than Spruce St, 2) it is more visually stimulating, and 
3) it is more convenient. 

How well does the lane operate from your perspective? 

On a scale of 1-10, I’d give it a 5. It’s not a great solution but it’s much better than 
having to bicycle in typical lanes with cars. 

Do you have a problem interacting with the buses? Do the bus drivers pay attention? Is 
the lane wide enough for you to go around the bus without you moving out of the lane or 
do you frequently have to move into the other travel lanes? 

No, my negative interactions with bus drivers are not particular to Chestnut Street. The 
lane is not wide enough to go around a stopped bus without moving into the next lane. 
I’m not sure if it’s illegal or not for me to travel into the adjacent traffic lane, but that is 
definitely a problem. 

What I appreciate about the lane is that you know what to expect. You know to expect 
the occasional car, and that a bus is in front of you and that the bus will stop at the light 
and that it’s going to stop frequently at bus stops. It’s easy to anticipate. 

From the perspective of this bicyclist, riding on SBBLs is more predictable than mixing with general 
traffic. This is in direct contrast to answers provided by transit operators who complain that cyclists in 
the lanes are much more unpredictable than when riding in a bike lane. 

Conclusions 

The Philadelphia example presents a similar context and similar issues to the Washington, D.C. 
example, discussed next. Enforcement and predictability are consistent themes that affect the safety 
and LOS. Adjacent land uses along the SBBLs in both Philadelphia and Washington D.C also add to the 

                                                           
12 Michael Garden, Philadelphia cyclist who commutes on the Chestnut Street SBBL 2-3 times per week, Phone 
interview, August 1, 2011. 
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potential conflicts. Very high bus volumes during peak periods in both cities present challenges for 
cyclists to safely and efficiently use the lanes. 

Washington, D.C. 

 
Figure 3.15 - Location of Washington, D.C. SBBLs 

 History 

Paired SBBLs are located on 7th and 9th Streets NW in downtown Washington, D.C. between 
Pennsylvania Avenue to the south and Mount Vernon Square to the north (Figure 3.15). The streets 
are heavily travelled and are adjacent to a variety of uses, including federal buildings, corporate 
offices, museums, and other tourist sites. In addition to these uses, the area has long been known as 
the District’s China Town and is now emerging as the city’s theater district with the Verizon Center, a 
large event and sports complex, on 7th Street NW. These adjacent uses in combination with 
commuter traffic place high demands on 7th and 9th Streets NW for extended periods of the day, not 
just during peak times. Visitors unfamiliar with the area compound the traffic problem.13

                                                           
13 Charlie Denney, Senior Planning Associate for Alta Planning + Design, Phone interview, July 21, 2011. 
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In 2003, 7th and 9th Streets were redesigned to incorporate a new circulator bus route.  According to 
the District Department of Transportation (DDOT) and the Washington Metropolitan Area Transit 
Authority (WMATA), the circulator required a dedicated bus lane to operate. During DDOT’s design 
process they incorporated a bicycle lane into the bus lane.14

Table 3.7 - Washington, D.C., Shared Bike/Bus Lane Features 

 In addition to the lane reallocation, lane 
markings were placed regularly at the beginning, midpoint, and end of each block and are delineated 
with wide, solid white lines that become dashed to identify where there are conflict zones. Signs were 
added to distinguish the restricted SBBLs from general purpose traffic.  Signs are placed at the 
beginning of most intersections and state “BUS ONLY” with a bicycle symbol.  Signs are generally 
affixed to streetlight posts approximately 12 feet from the ground.  Right-turn-on-red restrictions were 
also placed on the streets.  Table 3.7 provides information on the paired streets and how they 
operate. 

 7th Street NW 9th Street NW 
Location Two parallel SBBLs are located in downtown Washington, D.C. between the 

United States Capitol Building and the White House on 7th and 9th Streets 
NW. The portion of street which includes an SBBL facility runs between 
Pennsylvania Ave to the south and Mount Vernon Square to the north. 

Date Opened  2003 2003 
Roadway 
Configuration  

Two bidirectional traffic 
lanes, SBBL, and on-street 
parking on both sides 

Two traffic lanes one-way southbound, 
southbound SBBL, northbound and on-
street parking on one or both sides (varies) 

Facility Type  SBBL with adjacent on-
street parking 

Alternates between SBBL for portions of the 
street and parking, with separate and 
adjacent bus lane and bike lane 

Other Permitted  
Vehicles 

Right-turning vehicles Right-turning vehicles 

SBBL Width  11 ′ 11-foot SBBL, 18-foot separate but adjacent 
bus lane and bike lane 

Block Length  330 – 430 ′ (varies) 330 – 430 ′ (varies) 
Bus Stop 
Frequency 

Multiple routes every 
block (average) 

Multiple routes every block (average) 

Speed Limit  30 mph 30 mph 
Colored Lane  no no 

On 9th Street NW, the lane configuration shifts each block between two different designs. It begins as 
an SBBL/right turn lane with two travel lanes and on-street parking adjacent to both curbs. The 
subsequent block does not have on-street parking between the bus lane and the curb. This permits 
more room for the SBBL to become separated into a 12-foot bus lane and a six-foot adjacent bike 
lane. Figures 3.16 and 3.17 show how the lanes change configurations depending on whether on-
street parking is present on both sides of the roadway. 

                                                           
14 Jim Sebastian, Coordinator of Bike, Pedestrian, and TDM Programs for the District Department of Transportation, 
Interview, June 10, 2011. 
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Figure 3.16 – Washington, D.C. 9th Street NW - lane configuration: type 1 

 

 
Figure 3.17 – Washington, D.C. 9th Street NW - lane configuration: type 2 

Design Considerations 

Figures 3.18 and 3.19 illustrate high demand for street space.  In addition to the circulator, a number 
of other bus routes use 7th and 9th Streets NW, including an express route. Although bicycle counts 
were not available, DDOT estimates the level of use to be on par with other downtown streets. The two 
streets were observed by a researcher at several times during one day in the summer of 2011. At 
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least one bus and one cyclist passed by every two minutes.  Four Capitol Bike Share kiosks are 
adjacent to or near the two streets. 

It is widely agreed by WMATA, DDOT, and local bicycle organizations that the lanes do not function 
well. The root cause of this is that too many motor vehicles use the lane unlawfully. The Coordinator of 
Bike, Pedestrian, and TDM Programs for DDOT argues that this problem cannot be pinned on 
enforcement. Enforcement is futile because of design. In order for the lanes to function as designed, 
several changes would need to be made, according to the Coordinator: 

• The lanes must be a minimum width of 14 feet so that bicyclists and buses can pass each 
other safely. 

• The lanes would need to be located against the curb, removing the adjacent on-street 
parking. 

• They need to be a different color. It would be hard for a vehicle to argue that they didn’t know 
the lane was for special use if it was green or red or blue. Then it becomes obviously special. 

• They should be separated from the adjacent lane by a physical barrier. 

Safety Considerations 

Safety concerns for bicyclists in the SBBLs were acknowledged by WMATA.15

Blind Spots and Predictability 

 A WMATA bus operator 
who regularly drives routes on 7th and 9th Streets NW described situations specific to SBBLs which 
can lead to incidents between buses and cyclists: 

Bus operators have to know where to look when bicyclists are riding nearby.  Buses have many blind 
spots and bicyclists tend to weave when they have the room. Bus operators are trained to stay in their 
lane. When they are driving on a street with a dedicated bicycle lane, they know to look for bicyclists in 
the bicycle lane before they move over at a stop. In the case of an SBBL, bicyclists can potentially be 
anywhere within the lane. 

Safe Passing Distance 

WMATA trains bus operators for this type of condition primarily through a manual dedicated to 
pedestrian and bicycle awareness, safety, and alertness. Specific training on SBBLs may be added to 
future updates of training manuals.  The WMATA bus operator training manual, Street Smart: 
Pedestrian Awareness & Operator Alertness, lists common errors of bus operators around cyclists: 

• Overtaking with too little clearance, leaving the bicyclist too little room to avoid obstacles 
without the risk of colliding with the side of the bus 

• Turning or merging (toward the bicyclist) before having finished overtaking 
• Merging into the path of a bicyclist when pulling out from a bus stop 
• Not pulling close to the curb at a bus stop, thereby encouraging bicyclists to overtake 

between the bus and the curb and in the path of customers alighting from or getting onto the 
bus (WMATA 2011, 23) 

  
                                                           
15 Kristin Haldeman, Long Range Planner for Washington Metropolitan Area Transit Agency (WMATA) and Ruth 
Solomon, Curriculum Training Instructor for WMATA, Interview, June 9, 2011. 
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Conclusions 

Despite police ticketing campaigns, well-signed and marked lanes, and high use of the lanes by buses, 
the SBBLs are constantly violated by motorists. This decreases multimodal safety and level of service. 
The function of 7th and 9th Streets NW is currently under reevaluation. A study of Mt. Vernon Square 
(District of Columbia Office of Planning and DDOT 2010) was initiated to analyze the best circulation 
design around the Square for buses, bicycles, pedestrians, and a future streetcar, as well as 
improvements to the use of the Square.  Changes have been made to 7th Street within the last year. 
Pavement markings were not replaced on three blocks subsequent to a DDOT construction project as 
part of the circulation and redesign work at Mt. Vernon Square. According to DDOT’s Coordinator of 
Bike, Pedestrian and TDM Programs, the goal was to change the configuration of the roadway along 
with a number of changes on the Square. 

 
Figure 3.18 - 7th Street NW, Washington, D.C. 

Credit: JoAnne Fiebe 
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Figure 3.19 - 9th Street NW, Washington, D.C. 

Credit: JoAnne Fiebe 
 

Case Study Conclusions 

The four preceding case studies provide illustrations of SBBLs operating under a variety of conditions. 
The SBBLs along Hennepin Avenue, Minneapolis, MN, Coastal Highway, Ocean City, MD, and Chestnut 
Street in Philadelphia, PA operate under challenges of constrained right-of-way, high volumes of right-
turning vehicles, and high volumes of illegal road users. The Washington, D.C. SBBLs are an example of 
SBBLs that do not perform well and that may be removed because of a combination of competing 
demands for use of the roadway, on-street parking, design issues, and unresolved bike/bus conflicts. 
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Chapter 4: Planning Considerations and Tools 

 
Figure 4.1 - Kincaid Street, Eugene, Oregon. 

 Transitions to an SBBL  
along portions of the street between 11th and 13th Avenues  

Credit John Ciccarelli 

Background Conditions 

Background conditions are characteristics of the street or corridor that are largely unchangeable or 
changeable only with great difficulty and/or expense.  Where an SBBL is to be retrofitted onto an 
existing street, these conditions are given.  If an SBBL is designed to be part of a new roadway, or part of 
widening an existing street, then some of these conditions become engineering variables, discussed in 
the following section. Background conditions include the surrounding land use context, existing access 
management, width of the right-of-way, frequency of intersections along the corridor, design speed of the 
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street, bus volumes, general traffic volumes, bus boarding volumes, bicyclist volumes and aspects of 
bus vehicles that can affect bicyclists.  These are discussed next. 

Land Use Context 

The land uses adjacent to and near an SBBL will strongly influence the lane’s utility and performance. 
For example, university campuses may attract large numbers of bus passengers and bicyclists, for 
whom an SBBL would provide travel priority. Land uses adjacent to an SBBL, which are major destinations 
within a community, such as employment centers, also may bolster use of an SBBL. On the other 
hand, higher-speed facilities located outside major activity centers and serving as routes between 
major destinations also might characteristically serve strip commercial/retail development along the 
route. These developments are set behind large parking lots and are not part of major destinations in 
their own right. In this setting, an SBBL might attract fewer local bus patrons, and the resulting higher 
bus and motor vehicle speeds may be hazardous to bicyclists. 

Access Management 

To consider a bus lane, there must be initially at least two lanes provided for traffic in each direction to accom-
modate one lane for general traffic. The likely locations for bus lanes, where there is the possibility that 
bicycle use of bus lanes can be safe, are along controlled access facilities. These are non-limited 
access arterial facilities where access connections, median openings, and traffic signals are highly regulated 
(Rule 14-94.002, F.A.C.).  The State Highway System Access Control Classification System and Access 
Management Standards in the Florida Administrative Code, and as provided in the FDOT PPM, defines 
roadway facilities of different access classes and specifies spacing for median openings, signals, and 
driveway connections for each access class (Chapter 14-97, F.A.C.).  Access Classes 2 through 7 are 
controlled access facilities. The most restrictive is Class 2 and the least restrictive is Class 7. The 
abridged table from Rule 14-97.003(1), reproduced below as Table 4.1, provides different standards 
for different classes based upon facilities that have a posted speed limit of 45 mph and less.  Roadway 
access Classes 5 through 7 might be most appropriate for SBBL facilities, based upon the lower 
posted speed limits. Class 7 may be best suited, based upon its definition. Access Class 7 roadways 
are controlled access facilities where adjacent land is generally developed to the maximum feasible intensity 
(thereby generating more transit patrons) and where roadway widening potential is limited. This classification is 
assigned only to roadway segments where there is little intent or opportunity to provide high speed travel. 
These roadways can have either restrictive or non-restrictive medians. 

Table 4.1 - Florida Access Management Standards for Controlled Access Facilities 

Access 
Class Median Median Opening spacing 

Standard (feet) 
Signal Spacing 
Standard (feet) 

Connection 
Spacing Standard 

(feet) 

  Full Directional  Posted Speed of 
45 mph or less 

5 Restrictive 

1,320  
(¼ mile) Posted 
Speed of 45 mph or 
Less 

660 

1,320  
(¼ mile) Posted 
Speed of 45 mph 
or Less 

245 

6 Non-Restrictive -- -- 1,320  
(¼ mile) 245 

7 Both Median Types 660 330 1,320  (¼ mile) 125 

FDOT 2012b, Table 1.8.2. 
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Access Class 5 roadways are controlled access facilities where adjacent land has been extensively 
developed and where the probability of major land use change is not high. These roadways are 
distinguished by existing or planned restrictive medians. Access Class 6 roadways are controlled access 
facilities where adjacent land has been extensively developed, and the probability of major land use 
change is not high. These roadways are distinguished by existing or planned non-restrictive medians or 
centerlines (Rule 14-97.003(2)(b), F.A.C.). 

Width of Right-of-Way 

All of the examples found of SBBLs in the U.S. were retrofitted into an existing right-of-way. The total 
width available for lanes had been determined by previous planning and construction, and widening 
the right-of-way was not an option. In most cases, the initial consideration of an SBBL was motivated by the 
desire to enhance multimodal mobility within a constrained right-of-way. The objective was to reduce the 
portion of right-of-way used by general motor vehicle traffic, and allocate more lane width to buses and 
bicyclists, while providing an adequate LOS and safety to each mode. A major question encountered by 
roadway designers is how to accommodate bicyclists and buses safely within a limited right-of-way. 
This study has found many examples of SBBLs of varying widths but no research that determines this 
minimum width. 

Frequency of Intersections 

The frequency of intersections along a street affects safety, speed, and convenience for all users of the 
right-of-way. Intersections may be with other streets, or with driveways and service roads. Frequent 
intersections provide greater access for travelers and when these intersections are with streets in a 
traditional grid, they provide more route options and tend to distribute traffic volumes more evenly.  A 
dense grid provides the possibility of placing a bus lane on one street and a bicycle lane on a parallel 
street one block over. The shorter block lengths associated with a denser grid also provide an easier 
pedestrian environment, and they may result in shorter distances between bus stops.  However, each 
intersection creates points of conflict between users on a street and those entering or crossing it. This 
requires more instances of traffic control (signals, signs, and pavement markings). It also can reduce 
operating speeds for buses and other motor vehicles. Lower intersection density with longer block lengths 
generally serves mobility over access, and it may result in higher traffic speeds.  However, depending on 
access management and adjacent land development policies, longer block lengths may also contain 
more driveways and curb cuts, which increase intersection density and reduce speeds. 

Design Speed of Street on Which SBBL Will Operate 

The greater the design speed, the greater the potential difference in operating speed between buses, 
bicycles, and other permitted users of an SBBL, such as right-turning vehicles and taxis. To increase 
safety, the goals in designing an SBBL should include reducing this difference in speed. Some options exist to 
reduce operating speeds by small amounts, such as making travel lanes narrower, but their 
effectiveness is limited by the design speed of the street in which the lanes operate. 

The FDOT Plans Preparation Manual (PPM) provides guidance for the design speed for general use lanes on 
roadways of the State Highway System. For resurfacing, restoration and rehabilitation (RRR) projects, 
regardless of the original design speed, the minimum design speed for urban facilities on the State 
Highway System is 30 mph or less if lower design speeds can be justified (FDOT 2012b, 25—16-18 ).  In 
general, for new construction and reconstruction projects, the recommended range for design speeds on 
non-FIHS/SIS facilities is 40-60 mph for urban arterials, 35-50 mph for urban collectors and 30-40 
mph for projects developed under Transportation Design for Livable Communities (TDLC) (FDOT 2012b, 
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Table 1.9.1).  Based on these ranges, an SBBL might have to be limited to urban collectors and TDLC 
facilities, in most cases. 

According to the PPM, “Most highway features are based on design speed. Design speed is a principal design 
control that regulates the selection of many of the project standards and criteria used to design a 
roadway project” (FDOT 2012b, 25—16.).  Considering that SBBLs have not been part of the original 
design of most roadway facilities, this might limit the number of state roadways that would be considered 
appropriate for an SBBL. 

Bus Volume 

In planning for an SBBL, bus volumes might be considered as an existing background condition.  In 
some cases, the decision whether to establish a bus lane might precede consideration of its use as an 
SBBL.  For the designation of a bus preferential lane, attempts have been made to quantify numerical 
warrants for various facility types. Decision makers might justify the establishment of a bus lane based 
upon serving some minimum number of bus passengers transported during the peak hour.  Various 
sources provide bus frequencies on bus lanes ranging from ten to 80 buses per peak hour (OECD 
Road Research Group 1977; Oldfield, Bly, and Webster 1977; Danaher et al. 2007; Turnbull and 
Capelle 1998).  This gives an idea of the potential bus frequencies and volumes associated with an 
existing bus lane. 

Where an SBBL is to be created on a street where buses now operate in general traffic lanes, then the 
transit agency might consider increasing the number of routes or frequency of services that use the 
street, to benefit from the operating conditions improved by the SBBL.  The Ottawa design guidelines, 
summarized previously in Table 1.2, suggest an upper limit on bus volumes.  The guidelines 
recommend that an SBBL not be considered where there are 20 or more buses per hour.  High bus 
volumes do not necessarily preclude the establishment of an SBBL.  For example, the Minneapolis 
Bicycle Facility Design Guidelines suggest considering restricting the times when bicycles may use an 
SBBL, if peak hour bus volumes create too many potential conflicts (City of Minneapolis 2010a, 259-
261). 

Table 4.2 provides a survey of bus volumes for a sample of SBBL facilities in the U.S.  Some survey 
respondents reported only headways and others reported only bus volumes per hour. Many of the 
streets are shared by multiple routes. Some of the SBBLs that have been implemented in the U.S. have 
much higher bus volumes than the Ottawa guidelines in Table 1.2 suggest. These include SBBLs in 
Minneapolis, Seattle, and Philadelphia. 

General Traffic Volume 

Traffic volumes in the general use lanes often are an important consideration of establishing a bus 
lane as well as separate facilities for bicyclists. Traffic volumes in mixed traffic lanes affect bicyclist 
perception of safety (Dowling et al. 2008, 82-85).   

Gan et al. (2002, 76-81) developed a simulation model, the results of which suggested that in mixed 
traffic, motor vehicle speeds decrease as bus volume and general traffic volume increases.  The 
model results also suggested that in mixed traffic, bus speed decreases as general traffic volumes 
increase.  Gan et al. demonstrated the use of a CORSIM (CORridor SIMulation) simulation model as a 
decision tool to evaluate whether a bus lane is justified, based upon its effect on travel time for people 
traveling in buses as well as in vehicles in general travel lanes.  A combination of inputs can be used to 
compute estimated person travel time under specific sets of conditions, including through vehicle volume, 
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right-turn volume and bus volume.  Where level of travel delay is the planning criterion of highest priority, the 
design alternative that provides the lowest computed total average person travel time is considered to 
be the recommended design alternative.  The study also recognized the use of bus lanes for other 
vehicle types, such as carpools and taxis, and incorporated motor vehicle occupancy rates as model 
inputs but did not include bicycle volumes as a preferential use type and model input.  The study did 
not evaluate the effects of different designs of preferential lanes, such as SBBLs, on safety but 
recommended this topic for further research (Gan et al. 2002, 76-81). 

Table 4.2 - Bus Volume for a Sample of SBBLs 

City Street Peak Off-peak Weekend 

Seattle, WA Elliot Ave 
9-23 buses/hr, 
depending on 
segment of lane 

3-9 buses/hr, 
depending on 
segment 

3-9 buses/hr, 
depending on 
segment 

Seattle, WA Stewart Street 77 buses/hr 16 buses/hr 6 buses/hr 

Washington, D.C. 7th/9th Streets NW <10-minute 
headway Not reported Not reported 

Baltimore, MD Lombard/Pratt 
Streets 

10-minute 
headway 

8-minute 
headway 10-minute headway 

Denver, CO 19th Street 3.5-minute 
headway none none 

Ft. Worth, TX Throckmorton/ 
Houston Streets medium low very low (reported as 

frequency of buses) 

Minneapolis, MN Hennepin Ave. 30/lane/hr 
between 10 and 
20 
buses/lane/hr 

10 buses/lane/hr 

Ocean City, MD MD 528 10-40-minute 
headway 

20-40-minute 
headway 

20-40-minute 
headway (varies by 
time of year) 

Philadelphia, PA Chestnut St. 26 buses/hr 16 buses/hr 14 buses/hr 

The FDOT PPM defines low volume and high volume highways as criteria for some roadway design 
elements.  Table 4.3 includes those highway types that might more likely be considered as a 
candidate SBBL, according to general traffic volume.  Based upon a rough approximation of the 
number of vehicles per lane per day (vplpd), roads that are considered to be low volume appear to 
have less than 10,000 vehicles per lane. The roads that are considered to be high volume appear to 
have more than 10,000 vehicles per lane. 

Table 4.3 - General Traffic Volume on Urban Arterial and Collector Roadways 

Highway Type Low Volume 
AADT Approx. vplpda High Volume 

AADT Approx. vplpda 

Arterials--Urban 
4-lane facility 37,000 9250 per lane 43,000 10,750 per lane 
6-lane facility 55,000 9167 per lane 64,000 10,667 per lane 
8-lane facility 69,000 8625 per lane 80,000 10,000 per lane 

Collectors--Urban 
4-lane facility 37,000 9250 per lane 45,000 11,250 per lane 

FDOT 2012b, 1—9.  
a Rough approximation of the number of vehicles per lane per day, computed by dividing the AADT by the number 
of lanes in the facility. 
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Relative to general traffic volume, Wilkinson et al. conducted a study resulting in recommended 
roadway treatments to accommodate bicyclists under certain conditions. Regarding level A bicyclists 
(advanced skill), for a high volume road (over AADT 10,000) on an urban section with no parking, 
where the average motor vehicle operating speed is 40 mph or less, a wide curb lane of 14 feet in 
width was recommended. For speeds over 40 mph, a wide curb lane of 15 feet in width was 
recommended, then a separate six-foot shoulder for speeds over 50 mph. Regarding level B/C 
bicyclists (basic skilled adults and children), under similar roadway conditions, a separate bike lane of 
five feet in width was recommended where average motor vehicle operating speed is 40 mph or 
less. For speeds over 40 mph, a separate bike lane of 6 feet in width was recommended (Wilkinson 
et al. 1994, Tables 1 and 4). 

If an SBBL were considered to be functionally comparable to a wide curb lane, then according to the 
Wilkinson study, an SBBL of 15 feet in width might be sufficient for A level bicyclists for motor vehicle 
operating speeds less than 50 mph, but for B/C bicyclists, a separate bike lane of 5 feet in width 
might be required, even for the lowest motor vehicle operating speed range of 40 mph or less. This 
might suggest that in the design of an SBBL, bicyclists of basic skill level might not be well served 
by an SBBL.  However, such a facility would also serve only buses and probably right-turning vehicles, 
representing less AADT than a “high volume” road. Presently, there are tools, such as the model 
developed by Gan et al. for calculating whether a separate bus lane would result in less average 
passenger travel time, but no research to suggest general traffic volume thresholds for selecting an 
SBBL, based upon safety. 

The volume of right-turning vehicles at intersections also needs to be considered in the design and 
placement of an SBBL.  If the decision is made to create both an SBBL and a right-turn-only lane, 
then bus operators and bicyclists will have to contend with right-turning vehicles weaving through 
the SBBL. If the decision is made to allow general traffic to use the SBBL as a right-turn lane, then 
right-turning vehicles may reduce the effectiveness of providing preference to buses and bicycles.  
General traffic also may abuse the SBBL by using it as a general through-lane, as reported in all four of 
the case studies in Chapter 3.  Survey respondents in the Washington and Minneapolis case studies 
reported that abuse of the SBBLs by general traffic was so frequent that they are considering 
removing the SBBLs or considering not creating new ones in similar settings.  In areas with high 
pedestrian volumes, the decision to allow any right turns from an SBBL can degrade service when 
turning vehicles must wait for breaks in pedestrian crossings before completing their turns. 
Respondents in the Philadelphia case study reported this problem. 

Bus Boarding Volume 

The greater the passenger boarding volume at a bus stop, the longer a bus will dwell at the stop 
and the greater the likelihood that a bicyclist riding in the same lane will overtake a bus that has 
stopped to board or discharge passengers. This presents greater possibility of conflict between 
bicycles and buses. Tools are available for planners to estimate bus boarding volume as one 
consideration in the placement of an SBBL. For example, the Transit Boardings Estimation and 
Simulation Tool (TBEST) is a travel demand forecasting tool for public transportation.  TBEST provides 
bus stop-level predictive capability with interactive spatial tools to help transit planners define and 
develop their transit route and stop configuration (Polzin et al. 2011). The impact of passenger 
boarding volumes also will depend upon the distribution of passenger boardings among bus stops 
during a particular bus route run, as well as the distribution of passenger boardings during the day. It 
is possible that boarding volumes may increase if a new SBBL improves transit service.  However, 
increased boarding volumes may offset some of the improvement by increasing boarding times. 
The relationship between SBBL functional effectiveness and bus boarding volumes by magnitude, 
time of day, and stop location is not known. 
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Bicyclist Volume 

The greater the volume of bicyclists traveling on a roadway, the greater the need to provide safe 
accommodation for bicyclists.  Additionally, it is suspected that the greater the bicycle volumes, the 
more opportunity for bike/bus interaction and potential conflict in an SBBL.  Conversely, the lower 
the bicycle traffic volumes on an SBBL, the smoother the operation may be.  While bicycle traffic 
volumes were available for the Minneapolis and Philadelphia case studies discussed earlier in 
this report, bicycle traffic volumes for streets are often unavailable.  Such data can be expensive for 
municipalities to collect.  No studies were found that explores the relationship between bicycle traffic 
volumes or their impact upon bus operation on a shared facility.  This is a useful topic for further 
research. While bicycle facility improvements to the connectivity of a street network have been 
shown to increase the amount of bicycling (Cleveland and Douma 2008; Birk and Geller 2006), an 
SBBL that closes a gap in the bicycling network could encourage more bicycling once the SBBL is 
opened. This may be a motivation for considering an SBBL in the first place. 

Noise and Fumes 

Finally, a given condition in the consideration of establishing an SBBL is the aspects of bus vehicles 
that bicyclists must contend with.  Potential conflicts between buses and bicyclists include noise and 
fumes generated by buses.  Buses generally are equipped with engine compartments toward the back 
end. This makes a bus more difficult to hear if it is approaching a bicyclist from behind, raising 
the potential for a bicyclist to be startled and risk loss of control. Bicyclists must also contend 
with loud noise of the bus engine when they follow closely behind a bus.  If trailing behind a bus, 
bicyclists may also breathe more bus exhaust fumes.  Ongoing conversion of U.S. bus fleets from 
diesel fuel to compressed natural gas (CNG) and hybrid electric technology may make this less of a 
problem over time.  

Planning/Engineering Variables and Associated Tools 

Unlike the background conditions discussed above, other changeable conditions or variables can be 
considered as part of the design and operation of the facility. These include operating speeds, lane 
width, vehicular movement at intersections and bus stops, vehicular movement between intersections 
and bus stops, location of bus stops, distance between bus stops, behavior of cyclists, bus operators 
and other roadway users, parking, minor modifications of the right-of-way, and other considerations. 

SBBL Lengths and Associated Function 

The majority of SBBLs do not extend for the entire length of a roadway. Shared facilities may 
terminate at either end into bicycle lanes, general purpose traffic lanes, other special use lanes, or 
any combination of these. 

SBBL Termini 

An important consideration is the design of the start and the terminus of the SBBL to prevent 
confusion.  For example, signage indicating that the SBBL is beginning and terminating could be 
placed prior to the intersections that bound the SBBL at both the beginning and end of the facility, 
to provide the bicyclist with the option to turn off the facility.  Signage would be placed far enough in 
advance that a bicyclist who is new to the route can plan what to do.  For example, simply placing a 
“bike lane ends” sign ten feet from the end of a bicycle lane or SBBL is not sufficient.  Safe riding 
conditions, such as a separate bicycle lane, could continue after the SBBL terminates, or signage 
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indicating alternative routes could be provided. Pavement markings and signage could provide clear 
instructions about where in the roadway the bicyclist should ride after the SBBL terminates. This also 
serves to remind motorists to continue to share the road with bicyclists.  The Hennepin Avenue SBBL 
begins and terminates with separate bicycle lanes, marked with standard bicycle lane markings.  Due 
to a lack of sufficient right-of-way, a five-block section interrupts the SBBL in Ocean City and is for 
bicycles only. A large overhead custom sign has been placed to advise the change from SBBL to 
bicycles only.  The Larimer Street SBBL in Denver uses a sign advising “Restricted Lane Ends”. 

SBBL Length 

Length is determined by local setting, and there is no minimum or maximum length for an SBBL. A 
survey respondent in Washington, D.C. suggested that one reason that general users ignore the 
restrictions on the SBBLs along 7th and 9th Streets NW, is because they are very short, making it more 
difficult to keep general users of the street aware that the SBBLs exist and are different from general 
purpose lanes.16

Short Connector Segments 

 However, there is too little experience with SBBLs, in too few settings, to confirm or 
disprove this hypothesis.  SBBLs lanes can be grouped into three types of categories based on their 
length and setting. A survey of SBBLs found in the U.S. suggests that facility length may serve different 
purposes. 

These are generally shorter than one half mile and frequently are used to connect two nearby facilities 
or to extend a bicycle lane for the remaining length of road. Several identified examples are located 
over bridge spans that are likely the result of limited available right-of-way across the bridge. 

Location 
State Road 865, Ft Myers Beach, FL 
Milwaukee Avenue, Chicago, IL 
Larimer Street, Denver, CO 
19th Street, Denver, CO 
Kincaid Street, Eugene, OR 
Vancouver Ave., Portland, OR 
SW 5th Avenue, Portland OR 
9th Street NW, Washington, D.C 

Condition 
Bridge over waterway 
Highway overpass 
Intersection 
Extension of highway HOV lane into downtown 
Short segment along university edge 
Intersection overpass (over Interstate 5) 
Highway overpass 
Downtown Circulator route 

 Urban SBBLs 

These examples are found within or connecting to a major downtown area. They are generally 
shorter than two miles and are terminated at either end by bicycle lanes or shared general traffic 
lanes. These examples experience large swings in traffic patterns which may be related to commuter 
traffic and are frequently congested with vehicles and pedestrians. 

Location 
Washington Street, Boston, MA 
W Lombard, Pratt Streets, Baltimore, MD 
Hennepin Avenue, Minneapolis, MN 
Chestnut Street, Philadelphia, PA 
Throckmorton, Houston Streets, Ft Worth, TX 

Condition 
Transit route and connector into downtown 
Paired one-way streets 
Transit route and connector into downtown 
Downtown street 
Paired one-way streets 

                                                           
16 Kristin Haldeman, Interview, June 9, 2011. 
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7th Street NW, Washington D.C. 
Elliot Ave. W/15 Ave. W 
Stewart Street, Seattle, WA 

Part of Downtown Circulator Loop 
Collector between CBD and suburbs 
Transit route and connector into downtown 

 Suburban/Low Density SBBLs 

These instances of SBBL are located in suburban or lower density urban areas and are generally on 
busy arterial roadways or state highways. They extend for distances over two miles and are on 
roadways with overall higher speeds than Urban or Short Connector SBBLs. 

Location 
Broadway, 22nd, Speedway, Tucson, AZ 
Coastal Highway 1, Rehoboth Beach, DE 
Front Beach Rd, Panama City Beach, FL 
(proposed) 
MD 528, Ocean City, MD 
Aurora Avenue N, Shoreline, WA 
Mineral Point Road, Madison, WI 
 

Condition 
Suburban arterial road 
Highway and connector road for coastal city 
Highway and connector road for coastal city 
 
Highway and connector road for coastal city 
Suburban arterial road 
Suburban arterial road 
 

Operating Speeds 

Although the existing design of the roadway, available right-of-way, and classification of the 
roadway (functional and access management) will constrain the ability of the designer to change 
operating speeds on an SBBL, some change in speed can be expected because of changing the 
configuration of lanes, lane widths, and movement control.  For example, if general traffic lanes are 
narrowed to enable an SBBL, this might tend to reduce traffic speed in those lanes (Schramm and 
Rakotonirainy 2009). A study was conducted by the City of Portland, in which traffic lanes were 
narrowed and new bicycle lanes were installed along North Ida Avenue. The study found that prior 
to the installation of the bike lanes, 41.7 percent of motorists drove below 31 mph. After the bike 
lanes were installed, 49.2 percent of motorists drove below 31 mph (City of Portland Office of 
Transportation Planning n.d.).  In addition, where design, context, and authorization permit, small 
changes in posted speed may be possible. 

SBBL Speed Limits 

Speed limits on roadways with SBBLs range between 25 and 45 mph as shown in Table 4.4. The 
median speed among the examples surveyed is 30 mph with the mean being 32 mph.  Table 4.4 has 
been sorted by speed limit to make it easier to discern the range of speeds. Although the slower speed 
limits tend to be in denser urban areas, the planned SBBL design for Panama City Beach also 
proposes a lower speed limit, and some of the lanes with 35 mph limits are not in downtown settings. 
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Table 4.4 - Comparative SBBL Roadway Posted Speed Limits 
 

City Street Speed Limit 
(mph) Width (feet) 

Eugene, OR Kincaid Street 20 15 

Philadelphia, PA Chestnut Street, Philadelphia, PA 25 9 

Boston, MA Washington Street 30 12 

Chicago, IL Milwaukee Avenue 25 13 
Panama City Beach, FL 
(proposed) US 98 (Front Beach Road) (proposed) 25 

(proposed) 
11 (proposed 

bike/tram) 
Ft. Worth, TX Throckmorton and Houston Streets 25-30 11 

Denver, CO Larimer Street 30 12 

Denver, CO 19th Street 30 12 - 18 

Washington, D.C. 7th St NW, 9th St NW 30 11 - 18ª 

Baltimore, MD W Lombard Street and Pratt Street 30 14 - 16 

Minneapolis, MN Hennepin Ave 30 13.5 – 18.5 

Portland, OR Vancouver Avenue 30 10 - 15 

Seattle, WA Stewart Street 30 12 

Ft. Myers Beach, FL State Road 865 (Mantanzas Pass 
Bridge) 35 12 

Seattle, WA Elliot Ave W, 15 Ave W 35 12 - 13 

Tucson, AZ E Broadway Boulevard 35-40 9 - 12 

Ocean City, MD MD 528 35-40 11 – 12.5 

Madison, WI Mineral Point Road 35-40 13.5 

Tucson, AZ E 22nd Street 40 10 - 12 

Portland, OR NE Glisan Street 40 n/a 

Shoreline, WA Aurora Avenue 40-45 12 

Rehoboth Beach, DE Coastal Highway 1 45 12 

Source: Compiled List of Cities with SBBLs, see Appendix A 
ªPortions of 9th Street NW are separate but adjacent bicycle and bus lanes 

Regarding safety and use of the SBBLs on higher-speed roads, survey respondents in Tucson 
report that the lanes are safe and do not seem to have had any effect on the number of bicycle 
crashes.  The Maryland State Highway Administration of the Maryland Department of Transportation 
released summary crash data for MD 528 in Ocean City.  However, these data are insufficient to 
determine whether the design and/or operation of the SBBL along MD 528 were contributing 
factors in any of these crashes. It would be useful to examine the individual crash reports as well as 
obtain bicycle traffic count data, if available, for MD 528 as well as for the surrounding street network 
to gauge exposure relative to other streets. 

Similar data are not available for the other SBBLs having posted speed limits greater than 35 mph.  
The SBBL on Coastal Highway 1 in Rehoboth Beach, DE has the highest posted speed limit found 
among the examples of SBBLs.  Correspondence and comments on a bicycle blog indicate that 
bicycling volumes have declined on Coastal Highway 1 after the SBBL was implemented (Bike Del blog 
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2011).  There is disagreement about whether this was because of the SBBL or because concurrent 
improvements for bicycling were made on nearby streets that allow bicyclists to bypass Coastal 
Highway 1. 

Speed Limit Guidance for Related Facilities 

While guidance for speed limits on SBBLs is sparse, several sources provide guidance for posted 
speed limits for facilities that include bicycle lanes. 

• Albuquerque specifies five-foot bike lanes for posted speed limits of 40 mph and over, and 
allows four-foot bike lanes for posted speeds 35 mph and less (Alta Planning + Design and 
Gannett Fleming West 2010, Sec. 1.3 and 1.5). 

• The AASHTO Guide uses 50 mph and over as the dividing threshold for four- and five-foot lane 
widths (AASHTO 1999, 23). 

• The Ottawa study suggested bus lanes for speeds over 60 km/h (37 mph), and bus lanes, 
SBBLs, or mixed-traffic for speeds of 60 km/h or less (Dillon Consulting 2009, 15).. 

• The Washington State DOT design manual recommends four-foot minimum width shoulders 
or shared-use paths for posted speed limits greater than 25 mph and greater than 2000 ADT; 
shared roadway for local streets, collectors or minor arterials with speed or volume below 
this, and bike lanes or shared-use paths for major arterials in residential areas, school zones 
or streets in commercial or industrial areas (WSDOT 2010, Chap. 1520, p 3.). 

The speed limit has been a consideration for the new “BICYCLES MAY USE FULL LANE” Sign (R4-11) in 
the MUTCD (FHWA 2009, 9B.06). This new sign is intended to communicate where travel lanes are 
too narrow for motor vehicles and bicyclists to operate side by side or where there are no bike lanes or 
shoulders suitable for bicycling.  Prior to its adoption, there was concern expressed by reviewers that 
the sign should only be used on streets of posted speed limit less than 40 mph. However, the MUTCD 
ultimately did not specify a maximum speed limit for its use. 

Speed has also been a consideration in the use of Shared Lane Markings.  The purpose of the new 
Shared Lane Marking (FHWA 2009, 9C.07) often referred to as a “sharrow,” is to reduce the number 
and severity of bicycle/motor vehicle crashes, particularly with opened doors of parked motor vehicles. 
The pavement marking indicates the appropriate bicyclist line of travel and cues motorists to pass 
with sufficient clearance. The MUTCD provides guidance that a Shared Lane Marking should not be 
used on a roadway with a posted speed limit greater than 35 mph, which reflects a concern for 
safety when bicyclists share lanes with faster-moving vehicles.  Because it is common practice to 
allow SBBL use by right-turning general traffic, the 35-mph maximum speed for lanes with sharrows 
probably also should be regarded as a maximum speed for SBBLs. This guidance could be revised if 
justified by rigorous evaluation of the few SBBLs that operate at higher speeds. 

In the U.K., speed on bus lanes also is regulated. With the exception of a few guided bus ways, 
bicyclists are allowed to use bus lanes in the U.K. unless otherwise signed. In residential areas, the 
default speed limit for buses is 30 mph, but with growing debate to create 20 mph zones.  In central 
London, average operating speed is much lower than 30 mph.17  Elsewhere in the U.K., the speed 
limit on most urban bus lanes is 30 mph, and sometimes 40 mph.18

The Florida Statutes provides standards for maximum speed limits for state, county and municipal 
roadways, as provided in Table 4.5 (Section 316.183(2), F.S., and Section 316.189(1), F.S.). 

 

                                                           
17 Iain Macbeth, Email communication, November 22, 2011. 
18 Adrian Lord, Associate, Ove Arup & Partners, Ltd., U.K., Email communication, November 22, 2011. 
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Table 4.5 - Florida Statutes Standards for Maximum Speed Limits 

 Business Districts and 
Residential Districts All Other Locations 

State roads 30a 55 
County roads 30b 55 
Municipal roads 30c -- 

a. With respect to state roads within a residential district in a county or municipality, the county or municipality can 
set a 20 or 25 mph speed limit on these facilities after an investigation confirms the appropriateness of the speed 
limit. 
b. The Board of County Commissioners can set other speed limits after a study confirms the appropriateness of the 
speed limit and that it conforms to FDOT criteria. 
c. A different maximum speed limit can be set by a municipality after a study confirms the appropriateness of the 
speed limit and that it conforms to FDOT criteria. 

 
 

Techniques to Reduce Speed 

Regarding techniques to consider for reducing speed on Transportation Design for Livable 
Communities (TDLC) projects on urban roadways of the State Highway System, lowering posted speed 
limits and providing speed humps/tables are both considered not appropriate. However, two techniques 
that are considered appropriate for evaluation relative to the context of the particular project include on-
street parking as a buffer for pedestrians and curb bulb-outs at ends of blocks (FDOT 2012b, Exhibit 
21-B, 21—15). However, these two techniques likely would not be appropriate options for an SBBL, as 
on-street parking complicates the function of an SBBL by increasing the potential for conflict with bicycles 
and buses as motorists enter and leave parking spaces. 

Regarding techniques to consider for encouraging multimodal travel on TDLC projects for urban roadways 
of the State Highway System, lowering speed limits again is considered not appropriate.  However, 
bike lanes/paved shoulders, bicycle-friendly design, and bike parking are identified as appropriate 
techniques.  Implementation of exclusive transit lanes is identified as a technique that may be 
appropriate and that must be evaluated relative to the context of the particular project (FDOT 2012b, 
Exhibit 21-B, 21—16).  SBBLs are not identified as a potential technique to encourage multimodal travel 
in TDLC projects. 

Summary of Speeds 

Generally, an SBBL will be considered for implementation after a street or highway has been 
developed, when the functional class, access management class, and the design speed for the 
roadway are already fixed. 

There is little formal guidance regarding appropriate speeds for SBBLs.  Although the information 
collected for the SBBLs on higher-speed streets is incomplete, the limited information that is available 
does not indicate that designating the SBBLs on these streets has had increased or decreased bicycle 
crashes.  Based on numerous sources, including the current guidance for Shared Lane Markings, the 
U.K. experience on SBBL speeds, and the maximum speed limit for state roads in business and 
residential districts, SBBLs appear to be reasonable options for streets with speeds of 30 mph or less, if 
other conditions allow safe use of such lanes.  If bus and other vehicle speeds are higher, then other 
design elements of the SBBL, such as lane width, would have to be considered with a greater 
emphasis on ensuring safety.  Because the implementation of SBBLs is partly motivated by managing a 
limited right-of-way, there may be fewer opportunities to establish SBBLs on streets with favorable speed 
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conditions.  Researchers found no research to date measuring the relationships among crash rates, 
crash severity and SBBL speeds. 

The information collected on existing SBBLs did not include any cases in which the maximum allowed 
speed for buses in the SBBL is lower than what is allowed in the adjacent general purpose lanes. 
When asked, several respondents surveyed for this study noted that buses in their SBBLs often 
operate below the posted speed limits.  Reasons included frequent bus stops, but also right-turning 
traffic in the SBBL having to yield to heavy pedestrian volumes, use of the SBBL by unauthorized 
vehicles, such as roller bladers and joggers, and general violation of the SBBL by cars during special 
events. 

SBBL Lane Width 

Lane Widths of Existing SBBLs 

This study found existing bike and bus lane facilities that might be categorized, for discussion 
purposes, into three types, based on widths. These three types include narrow width SBBLs, wide 
width SBBLs, and separate and adjacent bike and bus lanes. Table 4.6 summarizes examples by type 
and sorts them from narrow to wide widths to make it easier to perceive the range and frequency of 
different SBBL widths. 

Table 4.6 - Example Cities by SBBL Type and Width 

City Street Width (feet) Type 
Speed 
Limit 
(mph) 

Philadelphia, 
PA Chestnut Street 9 Narrow SBBL 25 

Tucson, AZ Broadway 
Boulevard 9-12 Narrow SBBL 35 - 40 

Tucson, AZ E 22nd Street 10-12 Narrow SBBL 40 
Portland, OR Vancouver Avenue 10-15 Narrow SBBL 30 
Washington, 
D.C. 

7th Street NW, 
9th Street NW 11 Narrow SBBL 30 

Ft. Worth, TX Throckmorton, 
Houston Streets 11 Narrow SBBL 25 - 30 

Panama City 
Beach, FL 

US 98 (Front 
Beach Road) 
(proposed) 

11 (proposed 
bike/tram) 

Narrow 
bike/tram lanes 25 

Ocean City, MD MD 528 11-12.5 Narrow SBBL 35 - 40 
Tucson, AZ E Speedway Blvd. 12 Narrow SBBL n/a 

Tucson, AZ E Tanque Verde 
Road 12 Narrow SBBL n/a 

Shoreline, WA Aurora Avenue 12 Narrow SBBL 40 - 45 
Denver, CO Larimer Street 12 Narrow SBBL 30 
Rehoboth 
Beach, DE Coastal Highway 1 12 Narrow SBBL 45 

Ft. Myers 
Beach, FL State Road 865 12 Narrow SBBL 35 

Boston, MA Washington Street 12 Narrow SBBL 30 
Seattle, WA Stewart Street 12 Narrow SBBL 30 
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City Street Width (feet) Type 
Speed 
Limit 
(mph) 

Seattle, WA Elliot/15th Avenue 12-13 Narrow SBBL 35 
Denver, CO 19th Street 12-18 Wide SBBL 30 

Chicago, IL N Milwaukee 
Avenue 13 Narrow SBBL 25 

Madison, WI Mineral Point Road 13.5 Narrow SBBL 35-40 
Minneapolis, 
MN Hennepin Avenue 13.5-18.5 Wide SBBL 30 

Baltimore, MD W Lombard, Pratt 
Streets 14-16 Wide SBBL 30 

Eugene, OR Kincaid Street 15 Wide SBBL  n/a 

Eugene, OR Kincaid Street 15  
(5 bike / 10 bus) 

Separate and 
adjacent bike 
and bus lane 

n/a 

Washington, 
D.C. 

9th Street NW 
(portions) 

18 
 (6 bike  / 12 

bus) 

Separate and 
adjacent bike 
and bus lane 

30 

Minneapolis, 
MN Marquette Avenue 20 

 (6 bike / 14 bus) 

Separate and 
adjacent bike 
and bus lane 

30 

Madison, WI University Avenue 20 
 (8 bike / 12 bus) 

Separate and 
adjacent bike 
and bus lane 

25 

Shared Bike/Bus Lane—Narrow Width Lane 

This type is a lane located adjacent to the curb and is also known as the curb or outside through lane. 
The lane is shared by both buses and bicycles, and is 13 feet wide or less. This SBBL type does 
not provide enough width for a bus to pass a bicyclist while staying within the lane, even in the U.K. 
which does not prescribe a minimum distance for passing, according to the Reid and Guthrie research 
from the U.K. Thirteen feet is also less than the 14-foot curb lane that is recommended by AASHTO for 
shared use by motorists and bicyclists and which Florida considers adequate for such shared use 
(AASHTO 1999, 17).  The bus or the bicycle must enter the adjacent general purpose lane to the 
left in order to pass. 

Shared Bike/Bus Lane—Wide Width Lane 

This is similar to the narrow width lane except it describes facilities that do provide enough space for 
bicyclists and buses to pass each other while staying within the lane. The four examples of wide width 
lanes in Table 4.6 are 19th Street, Denver, CO, Hennepin Avenue, Minneapolis, MN, and Lombard and 
Pratt Streets, Baltimore, MD.  These facilities have varying widths along the facilities but are at least 
16 feet at their widest. All four of these facilities have posted speed limit of 30 mph. 

Separate and Adjacent Bicycle and Bus Lanes 

Separate and adjacent bicycle and bus lanes do not share the same space but instead allow each 
mode to operate in exclusive adjacent lanes. Identified examples of separate but adjacent lanes 
include some instances where the bicycle lane is to the left of the bus lane, and others where it is 
to the right. This facility type is included in this report because it was observed by one consultant 
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who responded to the survey that where the bicycle lane is to the left of the bus lane, bicyclists often 
will ride in the bus portion of the parallel lanes, unless there is a bus present. This gives the 
bicyclists more separation from the general purpose vehicle lanes. The consultant noted that, in 
effect, the adjacent bicycle lane functions as a bus-passing lane.19

SBBL Width Needed for Passing within the Lane 

 

The available width for the SBBL will determine whether buses will be able to pass a bicyclist while 
remaining within the SBBL.  Staying in the lane to pass is not a necessary condition for an SBBL to 
operate in some settings.  However, if this condition is important to maintain safety in a particular 
context, then Figure 4.2 illustrates the necessary width for an SBBL to allow passing within the lane. 

This necessary width is estimated to be 16 feet, seven inches, where all the following conditions exist. 

• Curb and gutter 
• Posted speed limit 30 mph or less, operating speed of buses is 30 mph or less 
• Lateral clearance of at least three feet between a bicyclist and a passing motor vehicle 

(required by state law in Florida and 19 other states (Bisbee 2012) 
• Sufficient width for a public transit bus of standard width (eight feet, six inches) to pass a 

bicyclist while staying within the SBBL 

This width includes a three feet, four inches of width of bicyclist operating space, per AASHTO 
guidelines (1999, 5), measured from the longitudinal joint of the gutter pan.  Another three feet 
measured from the edge of the bicyclist operating space to the bus body is added per requirements of 
Florida State law (Section 316.083, F.S.).  An additional eight feet, six inches represents the width of a 
standard public transit bus (TTI 1996, 37).20

 

  An additional width of one foot, nine inches is added, 
measured from the left edge of the bus to the middle of the eight-inch-wide solid white stripe that 
separates the SBBL from the adjacent general traffic lane.  This additional width was computed by 
positioning the bus in the center of 12 feet of operating space—the recommended width of a lane for 
public transit buses (Sando and Moses 2010, 44).  These four widths, labeled in Figure 4.2, as A + B + 
C + D, added together, total 16 feet, seven inches. 

                                                           
19 Charlie Denny, Alta Planning + Design, Phone interview, July 21, 2011. 
20 At the present time, the bus passenger side mirrors can be below the height of the bicyclist.  However, the bus width 
of interest in this calculation of needed lane width is 8 ′-6″ and not 10′-2″ (with protruding mirrors) because from the 
standpoint of safety and comfort of the bicyclist, the mass of the bus matters more. The passenger side mirror can 
protrude as far as 10 ″.  However, if the required lateral separation of 3′ between the side of the bus and the bicyclist is 
met, then the mirrors will not conflict.  Mirror height on public transit buses is generally higher on the passenger side.  
Heights of mirrors vary greatly because they are adjustable by the bus operator.  In many newer models of buses, 
mirrors are mounted higher and are smaller in size.  
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Description Label Minimum 

Dimensions 
Width of bicyclist operating space Aa 3′ 4″ 
Minimum clearance required between bicyclist and bus Bb 3′ 
Width of standard 40-foot transit bus (not including mirrors) Cc 8′ 6 ″ 
Distance from edge of bus to adjacent lane D 1′ 9 ″ 
Width of bicyclist (center of tire located two feet from edge of lane) Ea 2′ 6″ 
Width of standard 40-foot transit bus (including mirrors) Fc 10′ 2″ 
Wide lane stripe Gd 8″ 
Width of bus operating space He 12′ 
Total width of SBBL I 16′ 7″ 
a AASHTO 1999 5. 
b Section 316.083 F.S.   
c TTI 1996, 37.  
d Mary Anne Koos, Florida Department of Transportation, Design Office.  Conversation, April 30, 2012. 
e Sando and Moses 2010, 44. 

Figure 4.2 - Dimensions to accommodate passing within shared bike/bus lanes 

 

General Guidance on Lane Widths 

As with speeds, there is very little in the way of standards for lane widths of SBBLs. There are no 
standards or guidelines for SBBLs presently from the following sources. 

• AASHTO Guide for the Development of Bicycle Facilities 
• FHWA MUTCD 
• FDOT Design Standards 
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• FDOT Plans Preparation Manual (PPM) 
• American Public Transportation Association 
• Institute of Transportation Engineers 

A publication of the Institute of Transportation Engineers (ITE), Innovative Bicycle Treatments, 
identified SBBLs as a design option and provided some discussion with regard to SBBL width. 
The objective of an SBBL is described by the ITE publication, “To provide a dedicated lane for 
bikes and buses in areas where it is not feasible to include both.” The ITE publication describes 
the application of an SBBL “For use in bus corridors where there is not enough street width to 
provide separate bike and bus lanes or where bus counts are not high enough to justify separate 
lanes (Nabti and Ridgway, 2002, 17).  While the AASHTO Guide is referenced for recommending a five-
foot bike lane, no lane widths are given for bus lanes.  If one were to assume that the bus lane width is 
12 feet, then the sum of 17 feet is the minimum value for sufficient width necessary for providing 
separate bicycle and bus lanes.  

The ITE publication also provides some description that suggests design features of an SBBL, 
including a criterion for determining SBBL width. “The right-lane is stenciled as a diamond lane, with 
supporting signage and pavement legends that designate the lane for buses and bicycles only. In 
some locations the lane is painted or paved with colored asphalt to emphasize the lane designation. 
The lane should be wide enough to allow cyclists to pass a stopped bus” (Nabti and Ridgway 2002, 
17).  A value for the width of a lane that is wide enough for passing within the lane is not provided.  
The authors of the ITE publication found no evaluation studies of SBBLs. 

Some municipalities provide SBBL guidelines (listed in Chapter 2, Table 2.1) that recommend 
minimum widths ranging between ten and 18 feet. 

A study on the influence of lane width upon bus safety was conducted by researchers from the 
University of North Florida (UNF) and the Florida Agricultural and Mechanical University (FAMU)—
Florida State University (FSU) College of Engineering. This study is hereinafter referred to as the UNF 
study. A physical constraints analysis conducted as part of the UNF study found that where bicycles 
and buses operate in the same area of the street and are to pass each other within the lane, the 
outside lane width should be 17 feet, as measured from the face of the curb to the center of the 
stripe separating the shared lane from the adjacent general lane. For streets without curb and gutter, 
the UNF study recommends that the outside lane should be 16 feet in width, as measured from edge 
of pavement to the center of the stripe separating the shared lane from the adjacent general lane 
(Sando and Moses 2010, 37-42).  These findings were based upon use of AASHTO’s assumptions 
about the width of a bicyclist, 8.5 feet for the width of a bus, and the three feet of lateral separation 
required by state law between the bus and bicyclist.  These findings are also based upon the 
assumption of allowing the bus mirrors to encroach into the three feet of clearance that state law 
requires when passing a bicyclist on the street. The study recommended that bus routes use wider-
lane major roadways at the perimeter of neighborhoods as a means to ensure safety (Sando and 
Moses 2010, Figures 8.3a and 8.3b). 

International Guidance on SBBL Widths 

The United Kingdom’s Department for Transport (DfT) Cycle Infrastructure Design Guide (LTN 2/08) 
recommends a minimum clearance of 1.0 m (3.3 ft) between the cyclist’s dynamic envelope (bicyclist 
operating space) and a motor vehicle passing at 20 mph, and 1.5 m (4.9 ft) when passing at 30 mph. 

This clearance...added to the cyclist’s dynamic envelope and the width of the motor 
vehicle, can be used to give ideal minimum widths for motor vehicles to pass cycles. 
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These figures simply indicate ideal physical minimum width for motor vehicles to pass 
cyclists and do not necessarily form lane widths” (Cardiff Cycle Network 2011, 18). 

Based upon these clearances from the Cycle Infrastructure Design Guide, the Cardiff Cycle Design 
Guide gives minimum lane widths for buses to pass bicyclists of 4.6 m (15.1 ft) at 20 mph and 5.1 m 
(16.7 ft) at 30 mph (Cardiff Cycle Network 2011, 17-18).  The Cardiff Guide treats 4.6 m as an ideal 
width. However, 4 m (13.1 ft) is the preferred minimum width where bus lanes (which bicyclists may 
use unless posted otherwise) may exist only in areas with limited right-of-way.  Where necessary 
because of heavy bus volumes, upward slopes, or heavy bicycle traffic, the Guide recommends 
considering striping an advisory 1.5-m (4.9-ft) bicycle lane within the bus lane. 

Research by the United Kingdom’s Transport Research Laboratory recommended that lanes to be shared by 
bicycles and buses should be at least 4 m (13.1 ft) wide for bus speeds of 30 mph, and probably even 
wider for higher speeds (Reid and Guthrie 2004, 21). 

Florida and U.S. Guidance on Widths for Related Facilities 

FDOT Plans Preparation Manual—General Use Lanes 

The FDOT PPM, Volume 1 sets forth geometric and other design criteria of the Florida Department of 
Transportation (FDOT) that represents requirements for the State Highway System.  The PPM states 
that standard practice is to provide through lane widths as wide as practical, up to 12 feet. The width 
of through lanes on urban arterials is given as 12 feet; however, an 11-foot width is permitted if the 
right-of-way and existing conditions are found to be stringent controls, or if the facility operates on 
interrupted flow conditions, if the design speed is 40 mph or less, or if truck volume is ten percent or 
less. Lane width for an urban collector is given as 11 feet (FDOT 2012b, Table 2.1.1). 

As a Resurfacing, Restoration, and Rehabilitation (RRR) project for an urban multilane facility with curb 
and gutter, minimum through lane widths are ten feet, or 11 feet when trucks are greater than ten 
percent of Design Year Traffic or if the design speed is 40 mph or greater (FDOT 2012b, Table 
25.4.5.3). The PPM also states that “For existing sections that are currently without bicycle facilities 
and where no widening is planned, consideration shall be given to reducing lane widths to provide 
bicycle lanes, wide outside lanes or paved shoulders”(FDOT 2012b, 25—42).  These new bicycle 
facilities must meet the criteria of PPM Chapter 8, which are discussed below. 

FDOT Plans Preparation Manual—Bike Lanes 

In or within one mile of an urban area, bicycle lanes are to be provided for all new construction and 
reconstruction projects. For resurfacing, restoration, and rehabilitation projects, a bicycle lane or a 
wide curb lane may be appropriate (FDOT 2012b, Table 8.1.1).  On urban arterials and urban 
collectors, bicycle lane widths are to be four feet, measured from the lip of the gutter, where there is 
curb and gutter, unless the bike lane is adjacent to guard rail or other barrier, a right turn lane or a 
bus bay (known as “keyhole” locations where there is potential for conflict between bicycles and turning 
vehicles), in which case the bike lane width should be five feet (FDOT 2012b, 8.4.2.1).  Additionally, in 
new construction or reconstruction or traffic operations projects, where the five-foot bike lane is 
adjacent to on-street parking with high turnover (high not defined in the PPM), then an additional one 
to two feet should be added to the bike lane if right-of-way is adequate (adequate not defined in the 
PPM) (FDOT 2012b, Table 8.4.2.1).  An SBBL marked with an advisory cycle lane might be 
considered to have keyhole locations where the bus moves to the right to stop.  Illustrated later in 
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Figure 4.6, an advisory cycle lane, as used in the U.K., is a bicycle lane marked by dashed lines in 
which other vehicles should not enter unless safe to do so. 

Table 4.7 provides minimum lane widths for projects that qualify as TDLC.  Bicycle lane widths are a 
minimum of four feet or a minimum of five feet where the bike lane is adjacent to on-street parking. 
Through lane widths are a minimum of 11 feet.21

Table 4.7 - Minimum Lane Widths for Transportation Design for Livable Communities Projects (Florida) 

 

Lane Types Width 

Through Lanes 11 feet; may be reduced to 10 ′ in highly restricted areas with design speeds 
less than or equal to 35 mph and having little or no truck traffic 

Turning Lanes 11 feet; may be reduced to 10 ′ in highly restricted areas with design speeds 
less than or equal to 35 mph and having little or no truck traffic 

Parking Lanes (parallel) Eight feet; may be reduced to seven feet (measured from face of curb) in 
residential areas 

Bicycle Lanes Four feet; five feet adjacent to on-street parking 
Source: FDOT 2012b, Table 21.1. 

AASHTO—Wide Curb Lanes 

It is useful to examine guidance provided for general use lanes and bicycle lanes because these 
may provide a starting point for considering the minimum width for an SBBL.  Although the 1999 
AASHTO Guide for the Development of Bicycle Facilities does not address SBBLs, it does identify lane 
width as the most critical variable for bicycles and motor vehicles to share the roadway without 
compromising the level of service and safety for either (1999, 16).  “On highway sections without 
designated bikeways, an outside or curb lane wider than 3.6 m (12 feet) can better accommodate 
both bicycles and motor vehicles in the same lane and thus is beneficial to both bicyclists and 
motorists. In many cases where there is a wide curb lane, motorists will not need to change lanes to 
pass a bicyclist” (1999, 17).  Figure 4.3 illustrates an example of a wide curb lane.  

                                                           
21 For more information on TDLC design, please refer to the FDOT PPM, Volume 1, Chapter 21. 
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Figure 4.3 - Wide curb lane, SR 61/Thomasville Road, Tallahassee, FL 

The Guide further states that, “In general, 4.2 m (14 feet) of usable lane width is the recommended 
width for shared use in a wide curb lane. Usable width normally would be from edge stripe to lane 
stripe or from the longitudinal joint of the gutter pan to lane stripe...widths greater than 4.2 m (14 
feet) that extend continuously along a stretch of roadway may encourage the undesirable operation of 
two motor vehicles in one lane, especially in urban areas, and therefore are not recommended. In 
situations where more than 4.5 m (15 feet) of pavement width exists, consideration should be given 
to striping bike lanes or shoulders” (1999, 17). The Guide provides no references to modeling of the 
relationships among design variables. 

In Florida, wide curb lanes can be used, in some conditions, such as RRR projects to provide facilities 
for bicyclists.  Wide curb lanes provide a minimum of 14 feet in width that allows most motor vehicles 
to pass bicyclists while staying in the lane (FDOT 2012b, 8.20). 

USDOT/FHWA—Lane Width and Wind Draft of Heavy Motor Vehicles 

Because buses are very large vehicles, bicyclists in close proximity to buses may have to contend 
with loss of stability if caught in the draft of a passing bus.  Figure 4.4 below illustrates how the force 
of the wind of a passing bus on a bicyclist depends upon bus speed and the distance between 
the bus and bicyclist. Where buses operate at speeds of 40 mph or less, a three-foot separation 
should provide adequate protection; where buses operate between 40 and 50 mph, a four-foot 
separation is required (FHWA 1997, Figure B.1). 

NACTO—Shared Bike Lane/Right Turn Lane 

The NACTO Urban Bikeway Design Guide provides information on an experimental combined bike 
lane/right turn lane.  In this case, a four-foot bicycle lane is marked by dashed lines within and on the 
left side of the right turn lane (2011, 181-190).  FHWA considers this lane design experimental if the 
lane is marked with bicycle symbols, but allowable if the lane is marked with Shared Lane Markings. 

FDOT Accessing Transit--Bus Lane 

FDOT’s publication, Accessing Transit, provides widths for designing bus facilities, originally listed in 
TTI (1996 37). These include eight feet, six inches for a 40-foot bus without allowance for mirrors, and 
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ten feet, two inches to allow for them. Articulated buses are somewhat wider at ten feet, six inches 
with mirrors (Higgins and Audirac 2008, 44). 

The UNF study cited earlier found a strong relationship between general lane width and bus vehicle 
safety (Sando and Moses 2010, 37-42). The study’s analysis of crash results found that the narrower 
the lane width and the tighter the turning geometry, the higher the likelihood of sideswipe and mirror 
crashes.  Lane widths of ten feet and less are overrepresented in the occurrences of sideswipe bus 
crashes.  The study recommends that 12-foot lanes be provided for roads along transit routes 
(Sando and Moses 2010, 44). 

 

 
Figure 4.4 - Aerodynamic forces caused by heavy motor vehicles passing bicyclists 

Summary of SBBL Widths 

Table 4.8 summarizes SBBL widths that are from three types of sources. These include actual widths 
of existing facilities, recommended SBBL widths from studies, and SBBL widths included in 
official guidance documents. The guidance reflects a mix of physical requirements for safe operations, 
and what is needed for bicyclists to perceive that the SBBL is a safe and comfortable environment in 
which to ride. Figure 4.5 shows the combinations of lane speed and lane width identified among the 
existing SBBLs in the United States (speed and width data were not available for all of the 27 SBBLs in 
Appendix A). 
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As noted above, there is little guidance explicitly for SBBLs, and little data and research on the actual 
safety of such lanes where they have been implemented.  There is no clear evidence that they are 
safer, or less safe, than similar streets that have a mix of bicycle, bus, and general purpose traffic.  
Thus, it is striking from Table 4.8 and Figure 4.5 that the emerging guidance suggests that SBBLs 
should be wider than many of the existing ones.  However, many of the narrow existing SBBLs 
were implemented before recent efforts to require that motor vehicles give at least three feet of 
clearance when passing a bicyclist.  Although these older lanes do not provide enough space to give 
such clearance (for example, Figure 4.1.), they often exist only for short distances in settings where vehicle 
speeds are relatively low. This is especially true for the short urban connector type of SBBLs.  The 
guidance does suggest that, all else being equal, SBBLs should be wider when the bus operating speeds 
are higher. Based on the results here, it might be prudent to presume that decisions to implement an SBBL 
narrower than 13 or 14 feet should require more justification than decisions to build one that is wider. 
Given the results of the analysis of Florida bus crashes by Sando and Moses referred to earlier, buses 
operating in lanes narrower than 12 feet face increased crash risk, so creating additional SBBLs narrower 
than this probably should be avoided for that reason. 

Table 4.8 - Summary of Lane Width Recommendations  
from Studies or Official Guidance or Actual Widths 

Source Facility 
Type 

Width 
(feet) Source Type Conditions 

TRL study SBBL  13.1 Study  
recommendations 

Minimum up to 30 mph, bus encroaches 
into adjacent lane to pass bike 

Cardiff Guide SBBL 13.1 Official guide Minimum up to 20 mph, bus encroaches 
into adjacent lane to pass bike 

Cardiff Guide SBBL 15.1 Official guide Ideal minimum up to 20 mph, bus able to 
pass bike within the same lane 

Cardiff Guide SBBL 16.7 Official guide Up to 30 mph, bus able to pass bike 
within the same lane 

UNF SBBL 16 Study 
recommendations 

Streets without curbs, based on physical 
and legal constraints, bus passes bike 
within the same lane 

UNF SBBL 17 Study 
recommendations 

Streets with curbs, based on physical and 
legal constraints, bus passes bike within 
the same lane 

Various U.S. cities SBBL 10 - 
18 Official guide Municipal guides 

FDOT PPM 
 

Wide curb 
lane 

14 
 

Design criteria per 
state law 

Minimum width that allows most motor 
vehicles to pass a bicycle while staying in 
the same lane 

1999 AASHTO 
Guide for the 
Development of 
Bicycle Facilities 

Wide curb 
lane  14 Official guide National Recommendation 

U.S. SBBLs SBBL 9 - 16 Actual widths See Table 4.6 

U.S. separate but 
adjacent facilities 

separate 
but 
adjacent 

15 - 
20 Actual widths See Table 4.6, sum is the total of both 

lanes 
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Figure 4.5 - Critical design values for existing U.S. SBBLs 

 Parking 

Curbside parallel on-street parking next to an SBBL adds complexity to the operation of the SBBL.  
Known as a keyhole, motor vehicles can be expected to pass through the SBBL upon entering and 
exiting parking spaces, creating potential conflict and dangerous conditions for both bicyclists and 
buses. Additional operating space for bicycle lanes can be gained by marking narrower parking lanes 
because this decreases the incidence of cars parking farther than the legal22

A clearance of 1.0 meter between the cyclist’s dynamic envelope and the adjacent 
parked vehicle will allow for doors to be opened without conflicting with cyclists. 
(Department for Transport 2003, Chapter 5) 

 limit of 12 inches from the 
curb (Furth et al. 2010). This might apply as well to an SBBL. Recent observational research about lateral 
positioning of bicyclists relative to parked cars indicates that “...The addition of a buffer space [painted 
diagonal lines] between the outer edge of the bicycle lane and the driver side of a parked car is the 
most effective way to ensure that bicyclists are removed from the door zone of parked motor vehicles” 
(Duthie et al. 2010, 42). Further guidance regarding the width of such a buffer zone is provided by the 
U.K. Traffic Signs Manual.  

Several SBBLs (for example 19th Street in Denver, CO and Stewart Street in Seattle, WA) function as 
SBBLs during periods of peak travel demand, and as on-street parking lanes with bicycle traffic at the 
left side of the lane at other hours. This again creates the possibility for collisions between bicycles and 
car doors, and the need to enforce the vacation of parking spaces at times when the lane is to be open 
                                                           
22 Section 316.195, F.S. 
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to buses as well as bicycles. Decisions about whether to retain or allow parking, and how to manage 
interaction with it, are elements of planning and designing an SBBL. 

Minor Modifications to ROW 

Although the overall right-of-way in the corridor may be regarded as a given condition that precludes 
widening of the street along its length, it may be possible to make “spot” adjustments to the right-of-
way at some bus stops or intersections to improve safety or prevent them from constraining 
performance of the lane. Because of cost, it usually will be desirable to limit the number and extent of 
such changes. It may be possible to arrange for a public use easement with owners of some adjacent 
properties for minor bus stop modifications, such as installation of a partial bus bay that provides 
three to four additional feet to the left of the stopped bus in the SBBL for a bicyclist to pass. Another use 
of a minor addition of right-of-way may be those cases when the best option is to route a bicycle lane behind 
the bus stop shelter. These might be appropriate where there are large numbers of bicyclists and general 
traffic volumes and speeds are high.  These options are described later in this chapter. 

Movement at Intersections 

Bus lanes are generally associated with a corridor, in which buses using the lane usually will be 
proceeding straight through intersections. Traffic control at intersections, such as signal priority for 
buses, improves function of the bus lane. With the addition of bicycles in the bus lane, intersection 
geometry, pavement markings, signage, and signalization should be reviewed to ensure safe 
accommodation of bicyclists desiring to travel straight, turn right, or turn left. This becomes especially 
important at intersections where buses turn onto other streets but where bicyclists may still have the 
option of continuing straight ahead. 

Many SBBLs allow right-turning vehicles. Upon approaching an intersection, where the bicyclist desires 
to travel straight through, NACTO’s Urban Bikeway Design Guide recommends that bicyclists ride 
within the left side of the right turn lane and describes an experimental combined bike lane/right turn 
lane that is marked with a four-foot bicycle placement area within and along the left side of the right 
turn lane (2011, 181-190). 

Bike boxes are another possible feature for the intersection approach, to place bicyclists in front of 
stopped traffic. This improves visibility of the bicyclist to motorists, including bus operators, and allows 
the bicyclist to enter the intersection before motorists once the traffic signal turns green. Bike boxes 
do not help prevent right hook crashes with bicyclists if the traffic approaching the intersection is 
already moving; however, bike boxes are often designated with painted pavement. The painted 
area includes an ingress lane, calling attention to the possibility that a bicyclist could be approaching 
from the right side of a motor vehicle. The ingress lane potentially could be aligned with an advisory 
cycle lane striped within the SBBL. A “NO RIGHT TURN ON RED” sign prevents right-turning motorists 
from encroaching into the bike box. The NACTO Urban Bikeway Design Guide provides detailed 
guidance for the design of bike boxes (2011, 106-116).  Presently, there are no standards or 
guidance for bike boxes contained within the AASHTO Guide for the Development of Bicycle Facilities 
or the MUTCD. However, bike boxes with advanced stop lines for motor vehicles and no-turn-on-red 
restrictions on the approach are currently experimental as designated by FHWA.  If approved for 
implementation by FWHA, designation of bike boxes could be supported by a public education 
component to help motorists and bicyclists understand how they should operate their vehicles in 
relation to the bike box. 
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TCRP Report 19 reports dimensions of standard buses and minimum turning radii for different 
combinations of street widths, both for approaching and entering street widths. When buses make 
right turns, the turning radius of the corner must accommodate bus dimensions, so that the left front 
wheel and overhang does not extend into oncoming approach lanes during turn execution and so 
that the right back wheel does not jump the curb. Wider than necessary turning radii can encourage 
traffic to take the turn faster. The required turning radius for an articulated bus is smaller than for a 
standard 40-foot bus (TTI 1996, 36-39).  In this way, articulated buses provide one possible 
advantage in compatibility with bicycles by needing less clearance, thereby reducing turning speed 
of general traffic. At intersections, a curb extension may be used for improving pedestrian safety. It also 
appears to alter the turning radius for right-turning vehicles and may serve to slow them down. 
Depending upon the volumes of truck traffic and upon whether bus routes must turn right, this may 
be one way to slow right-turning vehicles (FDOT 2012b, 21.6.3). 

Distance between Bus Stops 

Bus stops are spaced according to characteristics of land use and density. In Central Business 
Districts (CBDs) and major employment centers, bus stops can be typically every 600 feet or 
approximately one-eighth mile. In suburban residential areas, bus stops typically may be as far apart as 
one half mile (TTI 1996, 18).  These longer distances between bus stops provide a greater 
opportunity for buses to operate at the posted speed limit than where there is shorter spacing 
between stops, especially when buses have preferential use of the lane.  Longer distances between 
bus stops can lead to greater speed differences between bicycles and buses in an SBBL and to 
consequences that are more serious for cyclists in the event of a collision.  On the other hand, 
shorter distances between bus stops, such as those common in CBDs, may result in greater potential 
for bicyclists in an SBBL to overtake a bus, especially at stops. 

Where the street has bus service but no dedicated bus lane, the spacing of bus stops should be 
considered as a variable in the initial design of the SBBL and adjusted as needed to improve safety 
and service, given the setting for the SBBL. For example, if the right-of-way is too narrow and there 
are too few gaps in general traffic to allow cyclists to pass stopped buses safely or comfortably, then 
increasing the spacing between stops is one alternative to reduce the number of conflicts. If the 
right-of-way is at least 16 feet, seven inches, as shown in Figure 4.2, then the existing stops could all 
be retained.  The Minneapolis Bicycle Facilities Design Guidelines also suggests considering the 
placement and frequency of bus stops to minimize conflict (City of Minneapolis 2010a, 258-261).  
Where there is an existing dedicated bus lane, the spacing of bus stops may be more difficult to alter 
in the conversion to an SBBL, but it still could be considered as a design variable. 

Location of Bus Stops 

At intersections, according to Accessing Transit, far-side bus stops are considered better than near-
side stops where (1) sufficient right-of-way allows other motorists to pass the bus, (2) intersections are 
complex with multiphase signals, and (3) the bus lane may serve as a right turn lane prior to the 
intersection. Far-side bus stops may provide better vehicle and pedestrian sight distance as people 
are encouraged to cross behind the bus at the crosswalk (Higgins and Audirac 2008, 49 and 51).  
Where buses begin to queue at the same bus stop location, transit agencies may need to move the 
bus stop farther away from the intersection to provide sufficient space for bus queuing to avoid 
blocking the intersection. Consideration will need to be given to whether buses should be allowed to 
pull out from behind another stopped bus or must stay in the lane and wait until the bus in front leaves. 
In the latter situation, bicyclists may be passing to the left of more than one bus, and conflict may occur 
with a departing bus.  Section 316.0815(1), F.S., requires that vehicles must yield to buses that are 
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reentering traffic. In the case of an SBBL, the yielding vehicle would not only be other motor 
vehicles but also bicyclists and other buses. 

Bus Stop Treatments 

Bus stops tend to have a range of potential conflicts between buses, bicycles, and other users of 
SBBLs.  Figures 4.6, 4.8, 4.10, and 4.11 illustrate typical conflict points for different SBBL lane 
configurations including narrow width lanes, wide width lanes, bus stop islands, and partial bus 
bays. These potential conflicts result when different users want to use the same space at the same 
time, and one or another user is constrained in how to respond. Education and training of bus operators, 
bus passengers, and bicyclists can reduce these conflicts and make the behavior of each group at bus 
stops more predictable. The available training and education materials for bus operators provide clear 
recommendations on how to handle situations in which a bus overtakes a bicyclist, and this may be 
the best way to manage potential conflicts of this type. Attempts to manage the other major type of 
potential conflict, in which a bicyclist overtakes a bus at a stop, include some education but greater 
diversity in ways that physical design of the bus stop can reduce or eliminate it. The available right-of-
way and budget may limit the use of some designs. 

Conflict points for narrow width lanes 

In cases where the SBBL width is less than 16 feet, seven inches and it is not possible to widen the 
SBBL, there appear to be two ways to manage conflicts at stops.  First, a bicyclist can decide to stop 
behind the bus or second, to wait for an opportunity to move left into the adjacent general purpose 
lane and pass the bus.  It is suspected that this is not safe unless the posted speed is 30 mph or less 
and gaps in traffic are available.  The sufficient number of gaps and the length of each gap that would 
provide a safe opportunity for a bicyclist to pass to the left of a bus are not known.  Research would be 
necessary to determine the maximum safe posted speed limit and characteristics of gaps necessary 
to provide safe passing opportunities.   

 
Figure 4.6 - Conflict points for narrow width lanes23

                                                           
23 Reference regarding blind spots is Lin et al. 2010. 
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Conflict 4.6.1: If a bicyclist moves to the left to pass a bus stopped at a bus 
stop, the bicyclist is approaching a bus blind spot. The bicyclist also risks 
moving into the line of travel of general traffic and being overtaken by faster 
moving motor vehicles in the adjacent lane. 
Conflict 4.6.2: If a bicyclist begins to pass a bus stop at the same time as a 
bus is pulling into the bus stop, the bicyclist is in a bus blind spot and in 
danger of being squeezed by the bus. A bicyclist also can collide with bus 
passengers as they exit through the rear side door. 
Conflict 4.6.3: If a bicyclist attempts to pass to the right side of a stopped bus, 
the bicyclist is in a bus blind spot and risks getting squeezed or overtaken by 
the bus as the bus begins to move forward. The bicyclist also risks colliding 
with bus passengers exiting through the front side door. 
Conflict 4.6.4: A bicyclist who is passing to the left of a stopped bus is in a 
bus blind spot and may encounter a conflict if the bus begins to move 
forward as the bicyclist is merging rightward and back into the SBBL. 

A variation of the narrow width bus stop is to mark an advisory cycle lane within the SBBL, along the 
right side of the lane, as illustrated in Figure 4.7.  In some SBBL designs, an advisory cycle lane for 
bicyclists is marked with a solid white line along the inside right side of the SBBL (Ove Arup & 
Partners 2008, 36).24

One variation of this advisory cycle lane design is to provide a stop bar approaching the bus stop to 
indicate where the cyclist should stop if a bus is present, as shown in Figure 4.7. The stopping position 
should be placed outside of the blind spots of the bus operator. The advisory cycle lane can resume 
on the far side of the bus stop. Education will be needed to let bicyclists know that stopping is not 
required unless a bus is at the stop, and that they are permitted to use the adjacent general purpose 
lane when conditions permit this to be done safely. 

  Figures 4.13 and 4.14 provide examples of a marked advisory cycle lane in 
the U.K.  Bicycle advisory cycle lanes are commonly marked designated areas within bus lanes in 
the U.K. The U.K.’s National Cyclists’ Organization (CTC), provides a position on advisory cycle lanes: 
“Full width advisory cycle lanes can be used on roads of any width, even the narrowest. Advisory 
cycle lanes should be thought of as indicators of the space cyclists need when they are being 
overtaken, not necessarily as exclusive space for cyclists” (CTC 2011). 

                                                           
24 Note that in the U.K., motorists drive on the left side so the advisory cycle lane in the U.K. is actually on the inside 
left side of the SBBL. 
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Figure 4.7 - Narrow width SBBL with advisory cycle lane and stop bar 

Conflict points for wide width lanes 

As shown in Figure 4.8, the bicyclist always has the option to stop behind the bus, wait, and then 
proceed after the bus leaves the bus stop.  The bicyclist may choose to pass the bus to the left. If the 
SBBL is no less than 16 feet, seven inches, then the bicyclist can safely and comfortably pass a 
stopped bus while remaining within the SBBL.  Bus operators would be trained to watch for 
overtaking bicyclists, and to pull close to the curb at the stop. This would discourage bicyclists from 
passing on the right and ensure adequate space for bicyclists to pass on the left.  
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Figure 4.8 - Conflict points for wide width lanes25

Conflict 4.8.1: If a bicyclist begins to pass a bus stop at the same time as a 
bus is pulling into the bus stop, the bicyclist is in a bus blind spot and in danger 
of being squeezed by the bus. Bus operators sometimes miscalculate how fast 
a bicyclist is riding. A bicyclist also can collide with bus passengers as they exit 
through the rear side door. (Same as Conflict 4.6.2) 

 

Conflict 4.8.2: If a bicyclist attempts to pass to the right side of a stopped 
bus, the bicyclist is in a bus blind spot and risks getting squeezed or 
overtaken by the bus as the bus begins to move forward. The bicyclist also 
risks colliding with bus passengers exiting through the front side door. (Same 
as Conflict 4.6.3) 
Conflict 4.8.3: A bicyclist who is passing to the left of a stopped bus is in a 
bus blind spot and may encounter a conflict if the bus begins to move forward 
as the bicyclist is merging rightward and back into the SBBL. (Same as 
Conflict 4.6.4) 

Where the right-of-way is wide enough to permit a bicycle to pass a bus within the SBBL, it is possible 
to make this passing option explicit, by marking an advisory passing lane within the SBBL, to the left of 
where the bus stops, as shown in Figures 4.9, 4.11, and 4.12.  Education of the cyclists will be needed 
to let them know the purpose of the advisory cycle lane; the need to approach, move left toward it 
before reaching the bus operator’s blind spot behind the bus; and the need to be alert to the 
possibility that the bus may begin moving away from the stop while the bicyclist is passing on the left.  

                                                           
25 Reference regarding blind spots is Lin et al. 2010. 
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Figure 4.9 – Wide width SBBL with bicycle passing lane 

Conflict points: bus stop island with advisory cycle lane 

Other design options are possible for managing conflicts at bus stops when the planned SBBL cannot 
be made wide enough for a bicyclist and bus to pass side by side within the lane, but these depend 
on the available budget, details of the right-of-way, and sometimes political will. For example, 
where sidewalks are wide or where right-of-way is available to the right of the street, it may be 
possible to use some of this space to manage conflicts at the stop. One approach is to channel 
bicycle traffic from the right of the SBBL to the right of the bus stop, as shown in Figure 4.10. It runs 
behind the bus stop/shelter before reconnecting with the SBBL beyond the shelter. This allows maximum 
separation between bicyclists and general purpose traffic. This configuration creates potential bicycle 
conflicts with bus patrons.  A short crosswalk across the channel can be marked to emphasize 
pedestrian priority.  Markings or signs can be used, such as MUTCD R9-6, “BIKES YIELD TO PEDS”, to 
give priority to bus patrons crossing the bicycle channel to get on or off the bus.  Bicyclists would use 
the main SBBL to pass the stop when no bus is present.  Figure 4.10 illustrates use of a bus stop 
island with an advisory cycle lane marked along the right side of a wide width SBBL.  The bus stop 
island with a dedicated bike channel can also be applied to a narrow width SBBL.   
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Figure 4.10 - Conflict points: bus stop island with advisory cycle lane26

Conflict 4.10.1 and 4.10.2: If there is a bicycle lane directed to the right of 
the bus stop, a bicyclist risks potential conflict with pedestrians who are 
crossing over the bike lane to and from the bus stop. 

 

Conflict 4.10.3: As the bicyclist emerges from the bicycle lane and moves back 
into the SBBL, there is potential conflict with the bus as the bus begins to 
move away from the bus stop and the bus operator repositions the bus 
toward the center of the lane. In this case the bicyclist does not travel 
through the bus operator’s blind spot and is more likely to be seen than in 
Figures 4.6 and 4.8. 

                                                           
26 Reference regarding blind spots is Lin et al. 2010. 
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Conflict points: partial bus bay with advisory cycle lane 

Figure 4.11 illustrates another alternative treatment. The bicyclist always has the option to stop 
behind the bus, wait, and then proceed after the bus leaves the bus stop.  In the case where the SBBL 
is less than 16 feet, seven inches, another option is to provide partial bus bays at bus stops to provide 
the width necessary to allow cyclists to pass stopped buses without entering general purpose lanes to 
the left.  This is done by shifting the bus stop a few feet to the right of the SBBL right-of-way, in a 
limited bus pull-out, to provide enough space for the bicyclist to pass on the left, as shown in Figures 
4.11 and 4.12. This treatment appears to have the best potential of any of the treatments for 
reducing conflict at a bus stop. The shallow pull-out presents visual cues to an overtaking bicyclist.  The 
cues discourage passing the bus on the right. This reduces the risks that a bicyclist may be 
squeezed between the bus and edge of the lane, and that a bicyclist may encounter or injure bus 
patrons entering or leaving the bus. At the same time, this design provides adequate space to pass on 
the left that can be reinforced, if necessary, with an advisory bicycle passing lane as in a wider SBBL. 
On the other hand, this treatment costs more than working within the existing curb-to-curb right-of-
way. 

 

 
Figure 4.11 - Conflict points: partial bus bay with advisory cycle lane 

 
Conflict 4.11.1: A bicyclist who is passing to the left of a stopped bus is in a 
bus blind spot and may encounter a conflict if the bus begins to move forward 
as the bicyclist is merging rightward and back into the SBBL. (Same as Conflict 
4.6.4) 
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Figure 4.12 - Partial bus bay 
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Figure 4.13 - Example of advisory cycle lane, United Kingdom 

Credit: Cycling England Gallery 
 

 
Figure 4.14 - Example of pavement markings around a bus stop, United Kingdom 

Credit: Cardiff Design Guide 

Pavement Marking 

Pavement marking guides the movement of vehicles within an SBBL, and assists enforcement by 
indicating who is permitted to use the lane.  For example, in Pima County, AZ, painted lane markings 
on SBBLs, including a bicycle symbol and a “BUS ONLY” symbol are repeated every quarter mile and 
after every major signalized intersection (Pima DOT and Tucson DOT 2008, Sheet 6-1.1, Detail 2). 

Shared Lane Markings 

In Florida, pavement markings for bike lanes, as well as for Shared Lane Markings in shared lanes are 
guided by FDOT Design Standards, Indexes 17346 and 17347. Shared Lane Markings can be used 
only on roadways with a posted speed limit of 35 mph or less (FHWA 2009, 9C.07).  Shared Lane 
Markings provide bicyclists with guidance on lateral positioning in the lane, and especially on 
roadways with on-street parking or lanes too narrow for a bicyclist to ride side by side with a motor 
vehicle (FDOT 2012b, 8.4.5). 
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Markings described as being similar to Shared Lane Markings were used in the Hennepin Avenue 
SBBL in Minneapolis, prior to the redesign of the SBBL in 2010. The review of these lanes prior to the 
redesign indicated that these markings may not have communicated with bicyclists and car drivers as 
clearly as expected, although it is unclear whether the difficulty was with the size, the design, or the 
placement of the markings. For the 2010 redesign, the city marked advisory cycle lanes within the 
SBBL and received permission to experiment with marking these with green pavement behind white 
Shared Lane Markings. 

The CUTR study team requested clarification from FHWA about the appropriate marking for SBBLs. 
Based on the response received, there appear to be different ways to mark such a lane27

• The lane can be designated as “BUS/BIKE ONLY”, plus right-turning at intersections (if this is 
an intended use of the lane), using pavement markings (FHWA 2009, Section 3D.01, 
paragraph 7), and/or signs. If so, then Shared Lane Markings may not be used within the 
lane without first applying to FHWA for permission to experiment. 

: 

• The lane can be marked as “BUS ONLY”, plus right-turning at intersections (if this is intended) 
using pavement markings (FHWA 2009, Section 3D.01) and/or signs. Shared Lane Markings 
then can be used within the lane, along with signs, to communicate that bicyclists may use 
the lane. It may also be appropriate to use modified signs (MUTCD, Figure 9B-2, sign R4-4, or 
“BIKES MAY USE BUS LANE”) to indicate this. Shared Lane Markings also can be positioned 
within the lane to guide cyclists where to ride. A bus lane marked in this way would function 
as an SBBL but would not be designated as one. 

• The use of standard longitudinal bicycle lane symbols (solid stripes or dashed lines in right-
turn lanes) is regarded as experimental, requiring permission from FHWA (FHWA 2012, 
Table).  Thus, marking advisory cycle lanes within an SBBL used for right turns would require 
special application to FHWA. 

• If the SBBL is designated as a bus/right-turn-only lane, then Shared Lane Markings can be 
used to guide bicycles to the left of buses at bus stops, or to the left side of the SBBL at 
intersections where buses and/or cars turn right. Standard “non-longitudinal” bike lane 
markings (bicycle or bicyclist, with arrow) could be used instead. Several SBBLs permit 
parking along the right side of the lane during off-peak hours, with bicyclists permitted to use 
the remainder of the lane at these times. This creates a risk of collision with an opening car 
door, and the MUTCD indicates that one use of Shared Lane Markings is to guide bicyclists to 
ride far enough from the parked vehicles to avoid this. The current restrictions on the use of 
Shared Lane Markings suggest that SBBLs where bicyclists would ride adjacent to on-street 
parking be designated as bus lanes and then be signed and marked as necessary to permit 
and guide bicycle use. 

It is recommended that the MUTCD update process address traffic control in SBBLs and the 
appearance of conflict between markings for the three primary uses (bicyclists, buses, and right-
turning general traffic) within a single preferential lane. The NACTO bicycle working group also should 
review the marking and signage needs of SBBLs. Additional research will be needed to evaluate the 
effectiveness and safety of alternative markings and signs. 

Lane Restriping 

The AASHTO Guide states that “Restriping to provide wide curb lanes may also be considered on 
some existing multilane facilities by making the remaining travel lanes and left-turn lanes narrower. 
This should only be considered after careful review of traffic characteristics along the corridor and 

                                                           
27 Bruce Friedman, FHWA MUTCD team, personal communication, March 19, 2012 and March 22, 2012. 



 

99 
 

supported by a documented engineering analysis based on applicable design criteria” (1999, 17).  
Taking into account the entire width of all lanes in one direction when determining the most 
appropriate width for a wide curb lane, recognizes that an operational relationship exists between 
the outside and inside lanes. Similarly for the implementation of an SBBL, the allocation of width 
among lanes should be considered. 

A number of SBBLs in the U.S. were implemented using only changes in lane striping, the addition of 
lane markings and signage, and sometimes the use of public education to inform cyclists and 
motorists about the changes. Lane restriping has the advantage of being inexpensive and relatively 
quick to implement, once details of the design have been worked out and approval is given to 
proceed. New York City, which does not have SBBLs, has been creating many new bicycle and 
pedestrian facilities during the past several years.  After carefully designing the facilities, city work 
crews frequently reconfigure intersections and short lengths of lane overnight or over a weekend, 
using paint, large planters, and street furniture (Wade and Quinn 2011).  This approach allows not 
just rapid implementation, but flexibility in adjusting the installation, by moving or repainting 
elements of the facility, if unforeseen problems or uses emerge.  Successful implementations can be 
made permanent by moving sidewalks, curbs, and other elements of the facility, when schedules and 
budgets permit. 

The use of lane restriping to create an SBBL was recently completed in Fort Worth, Texas. 
Throckmorton and Houston Streets are paired one-way roadways in downtown Fort Worth. These 
streets have existing bus lanes located adjacent to the right curb. The city converted these lanes to 
permit cyclists to use them. Appendix D of this report contains the construction drawings (City of Ft. 
Worth and Kimley-Horn and Associates 2011).  According to a senior planner for the City of Fort 
Worth, the changes were prompted after it was found that cyclists were already using the lanes 
illegally.28

Fort Worth downtown’s relatively short blocks tend to reduce vehicle speeds. The city does not 
have heavy bus movements; even during the peak the volumes are relatively low. The existing lane 
widths are 12-13 feet depending on the block. Right turns are permitted every other block 
depending on the direction of the one-way cross street. 

  The city’s planning department initiated the project, working closely with the area’s transit 
provider, the Fort Worth Transportation Authority (The T) that was amenable to the conversion. The 
Authority is working to inform bus operators to be aware of cyclists in the lanes. 

Fort Worth is using both signage and lane markings in the conversion. A 36-inch by 30-inch sign 
describing the restriction (“CURB LANE, BUSES AND BIKES ONLY”) is located at the beginning and end 
of every other block where right turns are not permitted. On blocks with right-turning vehicles, a 48-
inch by 54-inch overhead sign is located at the beginning of each block along with a sign, “RIGHT 
TURN ONLY, EXCEPT BUS AND BIKES”. Lane markings alternate at each block depending on right 
turn permission and state “BUS BIKE LANE”. Blocks with right-turning movements also include right 
turn arrows and “ONLY” marking the lane. The City recently amended local traffic ordinances thereby 
allowing bicycles to travel in the bus lane. 

Green Colored Pavement 

The FHWA has issued an Interim Approval for the use of green colored pavement in marked bicycle 
lanes and in extensions of bicycle lanes through intersections and other traffic conflict areas. FDOT has 
received permission from FHWA to use green pavement on locations on the State Highway System. 
Green pavement is to be used only where the path of bicyclists crosses the path of other road users 
                                                           
28 Julia McCleary, Senior Planner, City of Fort Worth, TX, Questionnaire completed on September 9, 2011. 
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and where road users should yield to bicyclists. Green colored pavement may be used on the State 
Highway System where a keyhole exists and also where there is a demonstrated need for green 
pavement based upon crash history in the location or a study that has documented the prevalence of 
motorists failing to yield to bicyclists (FDOT 2012b, 8.4.2.2). The FDOT PPM provides illustrations how 
the green pavements can be used on the bike lane, where there is a separate right turn lane, a right 
turn drop lane, or a bus bay (FDOT 2012b, Figures 8.4.1, 8.4.2, and 8.4.5).   It is possible that green 
colored pavement might have some applicability to an SBBL, if it is interpreted that a bus stopping at a 
bus stop in an SBBL is considered to be a keyhole location where the bus crosses into the path of a 
bicyclist. 

Pavement Management 

There are a number of considerations regarding pavement maintenance for joint use by both bicycles 
and buses. Bicycles are more vulnerable to imperfections in pavement surface. Potholes, ruts, and 
cracks can cause a bicyclist to lose balance. Closer attention to pavement maintenance, with a 
more frequent pavement inspection schedule, is recommended. Buses are heavy vehicles and where 
there are higher bus volumes, street pavement may be subject to rutting, especially in places where 
buses are braking as well as accelerating, such as prior to and beyond bus stops, respectively. 
Concrete is rigid and holds up best under heavy vehicle wear but concrete pavement also requires 
more expensive subgrade drainage, thickness and joint details. An alternative to concrete, polymer 
modified asphalt, PG 76-22, provides resistance to rutting from heavy vehicles (Higgins and Audirac 
2008, 57). 

Table 4.9 summarizes different types of paint used by municipalities that have painted SBBLs as part 
of lane markings.  Other examples include Pima County and City of Tucson, AZ, where guidance 
provides that bike lane markings should be located 65 feet from the road intersection to avoid 
excessive wear by turning vehicles (Pima County DOT and Tucson DOT 2008, 6-1.1).  Another example 
found in Philadelphia is blue pavement on bike lanes.  It has been used to highlight only the conflict 
zones, such as where bike lanes shift leftward around right-turn lanes. Examples of this include the 
Walnut Street Bridge and 6th Street near Market Street (DVRPC and SEPTA 2009, 14). 

Attention should be given to how pavement paint affects the ability to execute a controlled brake. It is 
recommended that if pavement paint is to be used for painting the entirety of the SBBL, that a prior 
test strip be painted to observe how well it wears before investing in paint for the entire facility. The 
pavement surface should drain well and be free of running water and puddles. The pavement surface 
should also be inspected and cleaned of oil stains, sand and debris that could cause a bicyclist to 
slip or lose control. 
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Table 4.9 - Examples of Colored Lane Paint Options 

Type Color Sample Location Notes 

Standard Latex 
Road Paint Green Hennepin Ave, 

Minneapolis, MN a Barely visible after 9 months 

Truffle Coating 
Colored Epoxy Green New York City, NYb Developed for use on highways with heavy 

traffic.  Has a 5-10 year lifespan.   
Asphacolor Integral 
Color for Hot Mix 

Brick 
Red 

Panama City Beachc 
(proposed)  Proposed 

Epoxy-modified, 
acrylic, waterborne 
coating 

Green Boston, MA  

Thermoplastic Green Portland, OR and 
Austin, TX 

Quality of pavement is a contributing factor to 
quick deterioration of thermoplastic 
 

    

Truffle Coating 
Colored Epoxy Red Philadelphia, PAd Barely visible 

Thermoplastic and 
Paint Green Los Angeles, CA 

Primary use of thermoplastic, while some 
sections with poor pavement quality are 
painted with standard latex road paint and then 
thermoplastic is applied at a later date pending 
roadway repairs 

 a City of Minneapolis 2011.  
b Association of Pedestrian and Bicycle Professionals. Webinar: Bicycle and Pedestrian Facility Design within a 
Constrained Right-of-Way. June 15, 2011.   
c HHI Design et al. 2008. 
dCharles Carmalt, Bicycle and Pedestrian Coordinator, Philadelphia Mayor’s Office. Survey response, August 5, 2011. 

Behavior of Bicyclists, Bus Operators, and Other Road Users 

The behaviors of travelers affect the safety of SBBLs. Its success depends on other motorists 
refraining from traveling on it or using it inappropriately. Examples of inappropriate use include 
general traffic that uses the SBBL as a through lane, or when skateboarders begin to use it, or 
when pedestrians wait in it to cross the general traffic lanes mid-block. Similarly, safety depends 
on travelers avoiding unnecessary conflict with other travelers and managing unavoidable conflicts. 

Leapfrogging 

While the incidence of leapfrogging is anticipated as a problem by those who are considering the 
implementation of SBBLs, few examples of leapfrogging problems were found during this study.  
The Bicycle and Pedestrian Planner for the City of Baltimore said, “The leapfrogging concept is 
overrated. Cyclists typically pass buses and quickly leave them in the wake.”29

                                                           
29 Nate Evans, Bicycle and Pedestrian Planner, City of Baltimore, Interview, June 28, 2011. 

    This observation may 
be more apparent for downtown locations than for suburban locations where bus operating speeds 
can approach the speed limit because bus stops are spaced farther apart.  The Ocean City case 
study is the only location identified where leapfrogging may have been a problem. While Ocean City 
did not do a study to determine the extent of leapfrogging, the decision by officials to keep the 
SBBLs as they were was made based upon a lack of evidence that the SBBLs were actually unsafe.  
Other studies contain documented observations of bike/bus interaction in places where there are high 
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volumes of both bicyclists and buses, including the Hennepin Avenue Green Pavement Study in 
Minneapolis (City of Minneapolis 2011) and the TRL study in the U.K. (Reid and Guthrie 2004).  
These studies did not cite leapfrogging as a problem, per se, but instead focused upon conditions 
under which a bicyclist overtakes a bus a single time, and vice versa. 

It is suspected that leapfrogging has not been identified as a problem because both bus operators and 
bicyclists want to avoid repeatedly passing each other and will adjust their speeds to minimize it.  As a 
result, bike/bus interaction is generally low. For example, Table 1.1 in the introductory Chapter 1 of 
this report shows that over a 36-hour period of videotaping during the “Hennepin Avenue Green 
Pavement Study”, there were just 21 instances where a bike overtook a bus or a bus overtook a bike, 
from observations at three locations along Hennepin Avenue, combined.  More observational studies 
should be done to examine leapfrogging. 

Bus Operator Training 

In the cities contacted for case studies for this project, none of the agencies reported developing 
training for bus operators specifically targeted toward SBBL operations, although Washington, D.C. 
has been discussing this, and the training material for Ocean City, MD covers situations that apply in 
SBBLs. A number of the agencies contacted indicated that, because of increases in bicycle use or as 
the result of discussion with local bicycling organizations, they have been revising their training 
materials to pay greater attention to the topic of operating safely in the presence of bicycles. 

Most case study contacts perceived that bicyclists have been using the SBBLs properly. However, in 
several instances, respondents indicated that bus operators think that SBBLs are less safe for 
bicyclists than are dedicated bicycle lanes. Buses have large blind spots, operators are trained to 
stay in their lane, and they perceive that bicyclists tend to stay in lanes marked for bicycle use when 
these are available. This helps the operator know where to look for bicyclists when it becomes 
necessary to change lanes or direction. In an SBBL, a bicyclist can be anywhere in the lane, which 
makes it more difficult for the operator to discern the location of the bicyclist before making the change. 
The training materials reviewed for bus operators in Chicago, Washington, D.C., Connecticut, and 
Delaware all stress the importance of checking carefully for bicyclists in any situation before changing 
the lateral position of the bus, whether bike lanes are present or not. The trainer in Washington, D.C. 
suggested that a diagram in their present training materials may be revised to encourage operators 
to give greater distance separation between buses and bicyclists. 

The training materials reviewed for Chicago (http://www.chicagobikes.org/video) stressed that bus 
operators should do the following, which would apply to SBBLs as well. 

• Always assume that there could be a bicyclist on their right, and check for this. 
• Be alert when following or overtaking a bicyclist who is riding near parked cars that the 

bicyclist may need to swerve suddenly to avoid an opening car door. 
• When passing a bicyclist, maintain steady speed, do not accelerate, and give the bicyclist at 

least three feet of space to the side—more if conditions allow. If conditions do not allow three 
feet of clearance when passing, then the bus operator must not pass the bicyclist, but 
instead follow or stop, depending on circumstances. 

• Assume that bicyclists will not hear an overtaking bus before they see it passing them, 
because the engine is at the back of the bus, and many buses are quiet. 

• Remember the bicyclists they pass, in case a passenger requests a stop just after the bus 
has passed a bicyclist. 

• When overtaking, or being passed by a bicyclist in an area with potential conflicts, follow the 
bicyclist rather than trying to pass. 

http://www.chicagobikes.org/video)�
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• Bear in mind that bicycle lane markings end at intersections, and that bicyclists may change 
lanes in anticipation of where they need to turn or locate themselves on the other side of the 
intersection. 

• Be aware that bicycle training advises bicyclists to be visible at intersections, including 
placing themselves fully in the lane, in front of stopped vehicles, to improve their safety. 

• Be aware that the vehicles that bus operators must maneuver around when turning may 
block their view of bicyclists at the intersection. 

• Be aware that a front-of-bus bicycle carrier changes the turning geometry of the bus. 
• Check mirrors and slow if bicyclists are on the right, before pulling over. 
• Adjust mirrors to ensure that a bicycle passing three feet from the bus will be visible in the 

mirrors. 
• Check mirrors before changing lanes at intersections (Chicago Bike Program 2010).   

Because the effectiveness of checking mirrors is limited by blind spots, identifying the presence of a 
bicyclist could be aided by equipping buses with a sideview video system or some other collision 
avoidance system.  These include Lidar-based systems, radar-based systems, ultrasonic-based 
sensors, and computer vision systems.  These could provide greater coverage and visibility than 
mirrors (Lin et al. 2010).  These technologies could not only prevent crashes with bicyclists located in 
blind spots but prevent other crash types as well. 

The Chicago materials also suggested the following for bicyclists: 

• Never pass a bus on the right when it appears to be stopping. 
• When passing a bus, allow the same three feet of clearance that the bus operator is 

expected to provide when passing a bicycle.  This reduces the risk of being in the driver’s 
blind spots. 

• When a bus follows rather than passing, assume that the bus operator may be doing this to 
watch out for the bicyclist’s safety; the bicyclist should remain visible and ride predictably. 

• Refrain from lane splitting, and do not pass a stopped bus on the right. Be aware that a bus 
may need to veer to the left before making a right turn, and that this may give the initial 
impression that the bus is proceeding straight through the intersection while ignoring its right 
turn signal (Chicago Bike Program 2010). 

Materials from the Delaware DOT (DelDOT Bicycle Program n.d.) and the Central Connecticut Bicycle 
Alliance (Central Connecticut Bicycle Alliance n.d.) focus on bus operators, not bicyclists. These 
materials cover much of the same information as Chicago, but offer some additional suggestions: 

• Be aware that experienced cyclists can travel as fast as 25-30 mph, and in general be aware 
that bicyclists may be moving faster than perceived. 

• Be aware that bicyclists are taught to ride toward the center of the lane when the lane is too 
narrow for bicycles and motor vehicles to pass safely within the lane. 

• Do not pass a bicyclist and then turn right; in Connecticut, it is against state law to do this if it 
means that the bicyclist has to avoid the turning bus. 

• Inspect brake and turn-signal lights daily, because bicyclists depend on these to determine 
how to operate safely near the bus. 

• Delaware advises against using the bus horn to communicate with bicyclists. 

The Washington Metro bus operator training materials instruct bus operators to give bicyclists four 
to five feet of lateral clearance, not just three feet, and to maintain at least one bus-length of distance 
when following bicyclists. When passing bicyclists, bus operators are instructed to merge at least 
partly into the adjacent lane at the left, to give clearance for the bicyclist in the restricted lane. Bus 
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operators are advised to pull close to the curb at a stop, so as not to encourage bicyclists to pass the 
stopped bus on the right (WMATA 2011). 

All of these materials place some emphasis on teaching bus operators what bicyclists are taught and 
explain bicyclist behavior.  Transit agencies can make use of a variety of formats for instruction, 
including training manuals, videos, staff meetings, and bicycling classes.  Bus operation on an SBBL 
could also be incorporated as part of the driving test in the Florida Bus Roadeo. 

At least one transit agency (not identified by source) has used its bus simulator with mixed groups 
consisting of bicyclists and bus operators, to help each group better understand situations from the 
other’s perspective (Maiello 2011). While this is impractical for teaching all bicyclists, it can be 
useful for teaching bicycle advocates and instructors who can then communicate safe riding practices 
to other bicyclists. 

Enforcement 

Several communities have experienced difficulties with enforcing the designated restrictions on the 
use of the SBBL lanes.  The most common problem cited for this study is when drivers of other motor 
vehicles are allowed to make right turns from the lane, and some of them begin using the lane as a 
“through” lane rather than just as a turning lane. This has been a particular problem in Washington, 
D.C., Philadelphia, and Minneapolis.  One of the respondents from Philadelphia reported that the 
original plan for the lanes did not permit right turns, but that the city council allowed right turns after 
political opposition to the original plan. In Minneapolis, the lanes were originally designated for right-
turns only, but the “only” was removed from markings after local police determined that the volumes 
of traffic and turns made it impractical to enforce. 

Other problems arose in Ocean City, MD, when skateboarders, roller bladers, or joggers use the lanes.  
In Philadelphia, delivery trucks blocked the SBBL when stopping to deliver goods.  In Tucson, AZ, and 
in Ocean City, bicyclists rode in the lane against the designated flow of traffic.  In Seattle, when parking 
was permitted in the lanes during off-peak hours, failure to remove the cars before the next peak was 
also a problem, although the respondent there did not consider this a serious problem. 

There is agreement that frequent unpermitted use of SBBLs degrades their safety, performance, and 
intended benefits, and in extreme cases, this made the lanes no better than general purpose lanes. 
Several survey respondents suggested that, where possible, SBBLs should be designed and 
implemented in ways that do not require enforcement.  However, they provided little guidance about 
such designs.  A respondent in Washington, D.C., suggested that it might be easier to educate users 
about longer lanes.  Where special rules applied only to a few blocks, this caused confusion.  Another 
Washington, D.C., respondent believed that it would help enforcement to use colored pavement and 
place the SBBL against the curb rather than next to on-street parking.  However, there was no 
evidence to support or refute the effectiveness of such designs in reducing the need for enforcement.  
One respondent suggested that enforcement is difficult in Washington, D.C., due to tourist 
unfamiliarity with SBBLs.  However, a respondent in Ocean City, MD, observed that tourists who use 
the SBBLs rode with the flow of traffic more than did local commuters who bicycle.  One respondent 
questioned whether SBBLs would be workable near universities with heavy bicycle traffic, expressing 
the opinion that university bicyclists are much less likely to follow traffic laws than are others. 

SBBLs are not yet common in Florida or the rest of the U.S., and there has been little study of what 
design elements are more likely to support proper use.  If compliance with traffic regulations is low in 
an area, then education and enforcement may become a large, recurring expense. Sustained 
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enforcement of rules regarding the SBBL and a commitment to both public education and information 
campaigns would need to be made up front as part of the overall plan for establishing and operating 
the facility.  In such cases, this may argue against developing an SBBL and for an option that requires 
less enforcement. 

With regard to illegal SBBL users, where there are existing intersection enforcement issues, such as 
rolling stops, many local governments have installed cameras at intersections as part of electronic 
surveillance. These same recordings of intersection activity could also potentially pick up other 
infractions, such as motorists in SBBL/right turn lanes passing straight through the intersection. 

With regard to not yielding right-of-way when required, public information and education may be the 
best way to address this. Many facility users may fail to yield right-of-way simply because they 
do not know the rules. It is recommended to develop and implement a public information campaign 
using a variety of media, such as brochures, Web sites, and signs on rear panels of buses.  A few 
examples of education to help enforce proper use of SBBLs are provided here: 

• Buses in Australia and Colorado, as reported in DVRPC and SEPTA (2009, 24), and in Florida, 
are equipped with rear panel signs reminding motorists to yield to buses that are reentering a 
traffic lane. 

• The City of Minneapolis developed a Web site and a brochure (reproduced in this report as 
Appendix B) in advance of the opening of the two-way conversion of Hennepin Avenue and 
1st Avenue. The information explained how motorists and bicyclists should use the SBBL.30

• The City of Portland, OR used a combination of signage and colored lanes to remind motorists 
that they are crossing over bicycle lanes and that motorists must yield to bicyclists (as 
reported in DVRPC and SEPTA 2009 24-25). 

 

• The Delaware Valley Regional Planning Commission in Pennsylvania recommended the 
adoption of a “yield/courtesy pyramid” policy to clarify right-of-way (DVRPC and SEPTA 2009, 
28). 

A number of other ideas to convey information to the public are included here: 

• Public information about bicycle safety could be provided as inserts as part of annual mailed 
motor vehicle registration notices.  

• Other information outlets might include the Web site of the Florida Department of Highway 
Safety and Motor Vehicles or the equivalent in other states.  

• Bus operators and other motorists could be provided with information about common riding 
mistakes by bicyclists. This information is important to help bus operators and motorists 
anticipate and watch for unpredictable bicyclist behavior and locations.  

• Bicycle safety information could also be conveyed through the Safe Routes to School 
Program that targets elementary and middle school students and their parents.  

• Bicycle safety curricula could also be incorporated into public school physical education 
classes and developed as part of the curriculum in driver education classes. 

Florida State bicycle law could be better emphasized as part of motor vehicle driver license testing. 
The law regarding bicycling in the 2012 Florida Driver’s Handbook is easy to overlook (FL DHSMV 
2012, 30-31). The Florida Driver’s Handbook could include highlighted information about sharing the 
road with bicyclists. The driver license test requires that candidates for a license must correctly 
answer 15 out of 20 road rule questions.  The test could include additional questions about 

                                                           
30 City of Minneapolis, “Hennepin and 1st Avenues Switch to Two-Way Traffic,” Accessed at: 
http://www.minneapolismn.gov/bicycles/projects/Hennepin-Ave , (June 13, 2012). 

http://www.minneapolismn.gov/bicycles/projects/Hennepin-Ave�
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sharing the road with bicyclists. As more people begin to bicycle for transportation, there is more 
potential for conflicts with older drivers who took their licensing test years ago and have grown 
unfamiliar with the law regarding bicycling.  

The Pima Association of Governments provides in its Regional Plan on Bicycling, recommended 
actions to keep law enforcement personnel up-to-date on best practices to enforce laws regarding 
bicycling (Pima Association of Governments 2009, 33-36): 

• Action 1. Update or develop materials for use by law enforcement personnel to support 
their education and enforcement efforts. 

• Action 2. Work with law enforcement to acquire or develop training materials for officers, 
to increase their understanding of and attention to legal and illegal bicycling and motorist 
behaviors. 

• Action 3. Commit a defined portion of law enforcement time (both police bicycle patrols 
and motor vehicle patrols) to target specific research-based bicyclist and motorist offenses 
for focused enforcement. 

• Action 4. Develop and implement a consistent, year-round traffic law education program for law 
enforcement personnel which focuses on teaching police officers a balanced education and 
enforcement program for improving motorist and bicyclist compliance with traffic laws. 

• Action 5. Periodically review, and update as needed, national “best practices” in cyclist and 
motorist enforcement.  

Bus operators who regularly drive SBBL routes could also assist in law enforcement by providing their 
observations about which locations, days, and times they see illegal use of the SBBL.  Such a 
partnership between the transit agency and local enforcement could help reduce the enforcement 
costs. 
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Chapter 5: Need for Additional Research 

 
Figure 5.1 - Paris, France  

Credit: John Ciccarelli 

Needs for Additional Research 

As noted throughout this report, very little research has focused specifically on SBBLs, and it has 
been necessary for the current study to examine research and guidance dealing with related 
topics, to infer what may be appropriate for SBBLs. 
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1. Effect of SBBLs on Encouraging Bicycling 

Additional research is needed to determine the extent to which SBBLs affect the amount of bicycling 
(do they induce more people to ride?) and the routes that bicyclists choose.  Such research will need 
to count and survey bicyclists before and after the SBBL is implemented, both along he SBBL, and 
along comparable streets and nearby corridors, with attempts to control for bicycle infrastructure and 
improvements in the vicinity of the SBBL.  

Little effort has been made to measure the effect that installing an SBBL has on bicycle use of the 
facility.  Minneapolis appears to be the only case in which bicycle traffic volumes were measured 
before and after the installation of SBBLs, and the results there were not well controlled.  
Measurements there showed that bicycle volumes on the street decreased after the SBBL was put in 
place, but other improvements were made to bicycling infrastructure in the immediate vicinity, and 
bicyclists may have changed their routes to use these other facilities.  A number of the persons 
interviewed and surveyed in other cities reported anecdotal increases in bicycle volumes on their 
SBBLs, but several of these also noted general increases in bicycling in their cities.  Anecdotal reports 
of a decrease in bicycling on the Rehoboth Beach SBBL also mentioned improvements on an 
alternative route perceived to be safer.  In addition, several of the current SBBLs in the U.S. were 
created from existing bus lanes that bicyclists were already using, and the new designation might have 
little effect on the number of bicyclists who use them. 

2. Better Ways to Collect Bicycle Traffic Count Data 

Data on numbers of buses is relatively easy to obtain, but data on numbers of bicyclists and of 
movements within the lanes remain expensive to collect, and therefore its coverage is spotty.  For 
example, Minneapolis recorded three days’ worth of video at each of four locations, and still did not 
have enough observations to achieve 95 percent confidence that right-turning motor vehicles were or 
were not giving bicyclists the three feet of clearance required by Minnesota state law. 

Where SBBLs are implemented in downtown areas on streets with tall buildings, it may be practical to 
record video looking down on the street, rather than recording video at street level.  Although research 
has been developing new technology to record bicycle numbers and movements in a corridor 
(Somasundaram, Morellas, and Papanikolopoulos 2012; Nordback et al. 2011), there is still a need 
for research and development on less expensive, easier-to-use methods for collecting this kind of 
data. 

3. Mobility Impacts of an SBBL upon All Modes 

Research is needed to estimate the mobility and level of service upon all modes using a street with an 
SBBL.  This will require planning for such analysis and collecting data before the SBBL is implemented.  
Such analysis would include those streets targeted for SBBLs as well as nearby corridors. 

This study identified no cases in which such as analysis has been done in the United States (the 
evaluation survey of bicyclists using Hennepin Avenue in Minneapolis did this for bicyclists, but with a 
design that did not permit separation of bicycle trips from trips that bicyclists make by other modes).  
Survey respondents in several cities commented that the SBBLs had or, in a few cases, had not 
improved transit or bicycle service, but it is not clear that these assessments are based on analysis of 
data.  Aside from a study conducted by Genesis Group estimating level of service for a proposed SBBL 
in Tallahassee, no other instances have been identified in which the effects of existing SBBLs on 
general purpose traffic (capacity or delay) have been measured. 
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4. Bicycle Level of Service (LOS) Measurement Refinements 
a. The measures used for estimating bicycle LOS (prospectively, for planning) do not 

account for designated shared facilities, whether marked with Shared Lane Markings for 
use with general vehicle traffic, or designated as SBBLs.  Research should be 
undertaken to refine bicycle LOS measures to include shared facilities. 

b. Existing bicycle LOS measures focus upon arterial streets that often provide designated 
on-street facilities, such as bicycle lanes.  However, many people are unwilling to ride on 
arterial streets, particularly where there are large volumes of faster-moving traffic.  
Research also should consider bicycle LOS measurement refinements that allow for 
consistent treatment of both arterials and minor streets that have lower volumes of 
traffic (where traffic volumes often are not recorded).  This research should be 
undertaken in conjunction with c. below. 

c. Because one of the objectives in implementing SBBLs is to encourage more bicycling, 
research should also focus upon bicycle LOS measurement refinements to account for 
bicyclists of varying skill levels, to relate those LOS measures to the proportion of the 
population that might be willing to ride when provided with different levels of service. 

 
5. Crash Analysis of SBBLs Compared to Other Bicycle Facility Types 

There is a need for additional research to compare the safety of SBBLs.  Crash and use data should be 
collected before and after the establishment of an SBBL.  This needs to be done for multiple SBBLs, 
and then the results should be compared to determine their safety relative to separate and adjacent 
bicycle lanes and other bicycle facility types such as lanes with Shared Lane Markings.  The way that 
an SBBL is designated affects how it can be marked.  Research is needed to determine whether 
SBBLs that are designated as such (and therefore cannot use Shared Lane Markings) are safer and 
more effective than lanes that are designated as bus-only lanes and are marked with Shared Lane 
Markings. 

Except for the SBBLs in Minneapolis, there has not been solid comparison of crash frequency and 
severity before and after the lane was established.  Even the Minneapolis data was collected over too 
short a period to rule out year-to-year fluctuations that are common in bicycle crash incidence.  The 
reallocation of right-of-way on Nebraska Avenue in Tampa (part of a “road diet” that also included a 
bicycle lane shared with transit at bus stops) led to a 64 percent reduction in total crash rates per 
million vehicle miles traveled, and a 66 percent reduction in the average number of bicycle crashes 
per year (Chin 2011).  However, the reduced crash rates may have resulted more from the reduction 
from four lanes to two plus a center left-turn-only lane. The reduced crash rates also may have 
resulted from a reduction in traffic volume of about 25 percent, than from the introduction of the bike 
lane that is shared with transit at bus stops.  No data were reported on the incidence of crashes 
between bicycles and buses. 

Perhaps more basic to the issue of crash analysis of SBBLs is the level of quality of the crash data.  
The data on crashes involving bicycles tends to be limited to the most severe crashes.  Crashes that 
do not involve fatalities, serious injuries, or major property damage often are not reported. Thus, in an 
evaluation of safety, it is difficult to consider the less serious crashes that may be much more 
common.  Research needs to be done on ways to reduce underreporting of bicycle crashes. DVRPC 
study authors noted that in their experience, non-motorized crash data is often mislabeled in the 
database, introducing some degree of uncertainty (DVRPC and SEPTA 2009, 5).   
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6. Crash Analysis of SBBLs of Different Designs 

Crash analyses should be conducted for SBBLs of different designs, both before and after their 
establishment.  Elements of safety include the following. 

• Impact of frequency and length of gaps in traffic in the adjacent lane to allow passing in a 
narrow SBBL. 

• Volumes of right-turning traffic above which a bus lane or an SBBL is not advisable. 
• Bus boarding volumes by stop location and time of day and its impact on SBBL function. 
• Determination of the maximum safe posted speed limit for motor vehicles, relative to lane 

width and volumes of bicyclists, buses, and other motor vehicles, including right-turning 
vehicles. 

• Frequency and characteristics of interactions among roadways users. 
• Effect of Shared Lane Markings within an SBBL.  MUTCD Section 9C.07 prohibits placement 

of Shared Lane Markings in designated bicycle lanes.  In Minneapolis, green pavement was 
used to designate a bicycle advisory cycle lane within the Hennepin Avenue SBBL.  This SBBL 
also contained Shared Lane Markings.  The City of Minneapolis had received FHWA approval 
to test this treatment.  Building upon the testing of the Hennepin Avenue SBBL, it is 
recommended that an application be made to FHWA to test the use of Shared Lane Markings 
within selected SBBLs.  These experiments would ascertain what they communicate to 
motorists and bicyclists about the use of the SBBL. 

• Effect of bicycle advisory cycle lanes within an SBBL.  Research is needed to determine the 
actual relationship between advisory cycle lanes within an SBBL and crash rates.  If advisory 
cycle lanes improve safety of SBBLs, then they should be made a regular part of SBBL 
design.  If they have no effect on safety but make bicyclists feel safer, then they would be 
useful for improving perceived safety and encouraging more bicyclists to use SBBLs. 

7. Use of Intersection Red Light Cameras to Enforce SBBL Restrictions 

It would be useful to research whether technologies being developed and deployed for enforcement of 
other traffic laws (for example, cameras to help enforce stopping at traffic signals) might also be useful 
in helping to enforce restrictions on SBBL use, such as permitting use by right-turning general traffic 
but not through traffic, and enforcing the three-foot lateral clearance law. 

8. Evaluation of Alternative Bus Stop Treatments 

Alternatives for guiding bicyclist position at the left side of an SBBL, for overtaking at bus stops, need 
to be studied, to determine their effect on bicyclists’ behavior, including when there is no bus at the 
bus stop. 

.
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Appendix A 

Database of United States and International Cases of Shared Bike/Bus Lanes 

The database of United States and international examples was compiled from various sources, including websites, Google Earth maps, 
interviews, questionnaires, reports, and studies. The initial list was provided by John Ciccarelli, a transportation planner from California. The 
data from Mr. Ciccarelli’s list was initially confirmed, and additional cases were located. Staff then added fields to the database as criteria 
were identified. 

No U.S. cases were identified where an SBBL is separated from other lanes by a physically separated barrier, although information is not 
available for all examples. There was at least one case of a physically separated SBBL located in Europe. The data in several fields were 
estimated using Google Earth and/or responses from questionnaires: Average Width, Length, Speed Limit and Termini. Some examples did 
not completely fit the description of an SBBL. (SBBL is a term used in this report to describe a facility for shared use only by bicycles and 
buses, and which can be marked and signed in several ways.  Depending upon how the SBBL is marked, it may fit the MUTCD description of a 
preferential lane.) These examples remain in the database because they were identified by local authorities or posted on responses to 
questionnaires. These examples were placed in a separate table with SBBLs that are currently proposed or that no longer exist.  These 
include the following.  

• Blanding Boulevard, Jacksonville, FL: used unofficially as an SBBL 
• 4th Avenue S, St. Petersburg, FL: bus drop-off and bike lane 
• Nebraska Avenue, Tampa, FL: bike lane that widens at bus stops 
• 3rd Avenue, Seattle, WA: allowed for use by passenger cars at certain times of day 
• Marquette Avenue, Minneapolis, MN: bike lane located to the left of bus lane 

The list of international examples is by no means complete. The identified cases serve as examples to compare certain criteria and 
characteristics to U.S. cases. 

In tables of U.S. facilities, all facilities are listed alphabetically by state. In the table of international facilities, all facilities are listed 
alphabetically by country. 
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Inventory of U.S. Cities with Shared Bike/Bus Lanes 

City Street 
Segment 

Urban 
Environment/ 
Condition 

Configuration Bus Stop 
Spacing 

Average 
Width(s) 

Length  Date 
opened    

Speed 
Limit 
on 
Road 

Signage 
and/or Lane 
Markings 

Number of 
General 
Purpose 
Lanes not 
including 
SBBL(s) 

Terminus 1 Terminus 2 Lane 
Color 

Adjacent 
parking 
lane  

Tucson, AZ E Broadway 
Boulevard                                       
N Columbus 
Blvd. to N 
Camino 
Seco                                             
(both sides 
of the street) 

low density 
urban 
condition 
(arterial 
roadway) 

Shared 
Bus/Bike/RTOL 
lane sits on 
roadway shoulder 

 9-12 ft 5.5 
miles 

before 
2002 

35-40 
mph 

Some 
signage.  
Lane striped, 
occasional 
lane 
markings 
(near 
intersections) 

6 lane divided 
highway with 
dedicated 
bus/bike lanes 
on either side. 

Columbus 
Blvd:       Bike 
lane + right 
turn lane  
(both sides of 
the street)     

Camino 
Seco:   
Right turn 
lanes      
(both sides 
of the 
street)      

no no 

Tucson, AZ E 22nd 
Street                                             
S Country 
Club Road to 
S Craycroft 
Road                                          
(both sides 
of the street)                                       

low density 
urban 
condition 
(arterial 
roadway) 

Shared 
Bus/Bike/RTOL 
lane sits on 
roadway shoulder 

 10 -12 ft 
portions of the 
lane are not 
contiguous 

1.52 
miles 

before 
2002 

40 mph Some 
signage.  
Lane striped, 
occasional 
lane 
markings  

6 lane divided 
highway with 
dedicated 
bus/bike lanes 
on either side. 

Country Club 
Rd:       EB: 
nothing WB: 
extra wide 
lane 

Craycroft 
Rd:          
EB: Bike 
lane + right 
turn lane 
WB: 
nothing 

no no 

Tucson, AZ  E 
Speedway 
Blvd                                          
N Kolb Rd to 
N  Pantano 
Rd 

low density 
urban 
condition 
(arterial 
roadway) 

Shared 
Bus/Bike/RTOL 
lane sits on 
roadway shoulder 

 12 ft 0.47 
miles 

        

Tucson, AZ E Tanque 
Verde Rd                            
E Pima St to 
E Grant Rd 

low density 
urban 
condition 
(arterial 
roadway) 

Shared 
Bus/Bike/RTOL 
lane sits on 
roadway shoulder 

 12 ft 0.34 
miles 

        

Denver, CO Larimer 
Street                                                  
N Speer Blvd 
to 14th St 

Central 
Business 
District 

Shared Bus/Bike 
lane 

No stops 
within the 
SBBL section 

12 ft 600'              
(2 city 
blocks) 

 Down-
town 
speeds 

 2 (in opposite 
direction) + 
Additional Bus 
only lane in 
opp. direction 

Speer Blvd: 
private road 
(Speer is a 
large dvd hwy 
that buses 
loop around)  

14 St: 3 
lane one 
way street 
with parking 

no no, 
portions 
of street 
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City Street 
Segment 

Urban 
Environment/ 
Condition 

Configuration Bus Stop 
Spacing 

Average 
Width(s) 

Length  Date 
opened    

Speed 
Limit 
on 
Road 

Signage 
and/or Lane 
Markings 

Number of 
General 
Purpose 
Lanes not 
including 
SBBL(s) 

Terminus 1 Terminus 2 Lane 
Color 

Adjacent 
parking 
lane  

Denver, CO 19th Street 
Wynkoop St 
to Arapahoe 
St 

Central 
Business 
District 

Shared 
Bus/HOV/Bike 
lane (restricted M-
F 5-9am).  Parking 
allowed in portions 
during non-
restricted hours 

Approximately 
every other 
block.  Busy 
bus connector 
with Highway 
HOV 

12-15 ft 0.40 
miles     
(6 city 
blocks) 

1994 Down-
town 
speeds 

solid white 
line, no add'l 
pavement 
markings, 
signage 
every block 

3 lanes.  
Changes from 
bidirectional to 
one direction. 
Restricted 
parallel 
parking on 
opp. side. 

Arapahoe St: 
wide sharrow.  
Adjacent 
streets have 
bike lanes 
(approaching 
street car 
lane) 

Wynkoop: 
Highway 
intersection 
with Bus 
HOV ramp.  
Adjacent 
streets 
have bike 
lanes 

no no 

Rehoboth 
Beach, DE 

Coastal 
Highway 1                            
Rd 273A 
(Rehoboth 
Canal) to 
Lewes 
Georgetown 
Hwy 

Low density 
suburban 
highway 
condition 

Shared 
Bus/Bike/RTOL on 
both sides of the 
street 

 12 ft 5.35 
miles 

 45 mph Lane 
markings 
every 375′. 
Sign at every 
other lane 
marking 
(every 700′) 

6 lane divided 
highway with 
dedicated 
bus/bike/RTOL 
lanes on either 
side.  Many 
center left turn 
lanes 

Rd 273A: 
right turn lane 
and bike lane 

Lewes 
George-
town Hwy: 
Right turn 
lanes 

no no 

Washington, 
DC 
(paired 
street) 

7th Street 
NW                               
Massachu-
setts Ave to 
Pennsylvania 
Ave.  

Central 
Business 
District/ 
Theatre 
district                     
near federal 
buildings. 
High 
north/south 
bus volumes 

Shared Bus/Bike 
lane        adjacent 
on-street parking 
lane 

Every block.  11 ft 0.6 
miles 

2003 30 mph Heavily 
marked with 
both signage 
and lane 
markings. 
Lane 
markings 
were 
removed on 
a portion of 
the street as 
part of a 
road 
construction 
project. 

2 lanes + 2 
on-street 
parking lanes               
2 way traffic 

  no Yes.  
Parking 
on both 
sides of 
the street 
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City Street 
Segment 

Urban 
Environment/ 
Condition 

Configuration Bus Stop 
Spacing 

Average 
Width(s) 

Length  Date 
opened    

Speed 
Limit 
on 
Road 

Signage 
and/or Lane 
Markings 

Number of 
General 
Purpose 
Lanes not 
including 
SBBL(s) 

Terminus 1 Terminus 2 Lane 
Color 

Adjacent 
parking 
lane  

Washington, 
DC 
(paired 
street) 

9th Street 
NW                                                   
E Street NW 
to K Street 
NW 

Central 
Business 
District near 
federal 
buildings 

Lane switches 
between SBBL 
adjacent to 
parking and bike 
lane to the left of 
bus lane 
(separate). 

Every block 11 ft SBBL, 
18 ft separate 
lanes 

0.4 
miles 

2003 30 mph Heavily 
marked with 
both signage 
and lane 
markings 

2 lanes + 1-2 
on-street 
parking lanes               
one-way 
southbound 

  no Yes 

Ft. Myers 
Beach, FL 

State Road 
865 
Matanzas 
Pass Bridge 
to Ft. Myers 
Beach   

Primary 
bridge to 
tourist beach 
area.  Heavily 
traveled 
during spring 
break 

Shared Rubber 
Wheel Trolley/Bike 
Lane                  
begins and ends 
as a right turn only 
lane 

No stops 
within the 
SBBL section 

12 ft 0.53 
miles 

Began as 
a pilot 
project.  
Now 
Under 
construct-
ion in 
2011 to 
become 
a perma-
nent 
facility 

35 mph Limited to no 
signage.  
Pavement 
Markings 
every 1/4 
mile 

2 lane bridge 
plus 
pedestrian 
walkway on 
opposite side 
of trolley/bike 
lane 

Right Turn 
lane 

Right Turn 
lane 

no no 

Chicago, IL N 
Milwaukee 
Avenue                                        
W Erie Street 
to W Grand 
Ave          
(640 N 
Milwaukee 
Avenue - 
nearby 
address) 

Urban 
Neighborhood                
One mile 
northwest of 
the CBD.  
Highway 
overpass. 
Shared lanes 
return to 
bike/parking 
lanes at either 
end. 

Shared 
Bus/Bike/RTOL 

No stops 
within the 
SBBL section 

13 ft 0.2 
miles 
highway 
over-
pass 

   2 lanes 
(bidirectional) 
+ bike lane 
and parking 
lane on 
opposite side 
of shared 
bus/bike lane 

  no no 
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City Street 
Segment 

Urban 
Environment/ 
Condition 

Configuration Bus Stop 
Spacing 

Average 
Width(s) 

Length  Date 
opened    

Speed 
Limit 
on 
Road 

Signage 
and/or Lane 
Markings 

Number of 
General 
Purpose 
Lanes not 
including 
SBBL(s) 

Terminus 1 Terminus 2 Lane 
Color 

Adjacent 
parking 
lane  

Boston, MA Washington 
Street                          
Melnea Cass 
Blvd to 
Herald St 
/Massa- 
chusetts 
Turnpike 

South End of 
Boston 

Shared 
Bus/Bike/RTOL on 
both sides of the 
street 

Every other 
Block (varies) 

12 ft                      
(varies at 
intersections) 

1.32 
miles 

2008 30 mph 
Includes 
School 
zone 
(20 
mph) 

Lanes 
marked with 
bicycle 
markings.  
Signage 
indicates 
Bus/RTOL 
only 

2 lanes plus 
occasional 
center left 
turn.  Bus 
lanes on both 
sides (portion 
of street near 
Herald has 
only 1 lane for 
bus and 
bicyclists.  
Vehicles cross 
this to make 
left turns. 

  no Yes.  
Parking 
on both 
sides of 
the street 

Baltimore, 
MD          
(paired 
Street) 

W Lombard 
Street  
Martin Luther 
King Jr. Blvd 
to President 
Street 

Central 
Business 
District near 
baseball 
stadium and 
light rail 

Shared 
Bus/Bike/RTOL 

Every inter-
section 

14-16 ft 1.2 
miles 

2009 30 mph Minimal 
markings 
indicating 
shared 
bike/bus lane 

3 lanes one 
direction 
(varies) 

proposed 5′ 
bike lane on 
Lombard St 

5′ bike lane 
on adjacent 
President 
St 

no no 
(removed 
in order 
for the 
lane to 
operate 
better) 

Baltimore, 
MD 
(paired 
street) 

Pratt Street 
Martin Luther 
King Jr. Blvd 
to President 
Street 

Central 
Business 
District near 
baseball 
stadium and 
light rail 

Shared 
Bus/Bike/RTOL 

Every inter-
section 

14-16 ft 1.2 
miles 

2009 30 mph Minimal 
markings 
indicating 
shared 
bike/bus lane 

3 lanes one 
direction 
(varies) 

proposed 5′ 
bike lane on 
Lombard St 

Share The 
Road signs 
on Pratt St. 

no no 
(removed 
in order 
for the 
lane to 
operate 
better) 
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City Street 
Segment 

Urban 
Environment/ 
Condition 

Configuration Bus Stop 
Spacing 

Average 
Width(s) 

Length  Date 
opened    

Speed 
Limit 
on 
Road 

Signage 
and/or Lane 
Markings 

Number of 
General 
Purpose 
Lanes not 
including 
SBBL(s) 

Terminus 1 Terminus 2 Lane 
Color 

Adjacent 
parking 
lane  

Ocean City, 
MD             
(seasonal 
community) 

MD 528                                                     
17th Street 
to East 145th 
Street                
(both sides 
of the street) 
northbound 
SBBL is 
interrupted 
from 59th to 
64th street 

On barrier 
Islands 
(tourist 
destination).  
Portion of 
street with 
shared lane is 
located within 
a more 
densely 
developed 
area. 

Shared Bus/Bike 
lane/RTOL                 
Converts to bike 
lane at north end.  
Bicyclists use 
frequently. 
(scooters under 
49cc can use) 

Every other 
Block (1200′) 
varies 
depend-ing 
on adjacent 
land uses 

11- 12.5 ft 7.36 
miles 

late 
1980s 

35-40 
mph 

 6-lane divided 
highway with 
dedicated 
bus/bike lanes 
on either side. 

17th: parking 
lane.  Bike 
lane on 
adjacent 
street (right) 

145th: Turn 
lane and 
then bike 
lane 

no no 

Minneapolis, 
MN 

Hennepin 
Avenue                                         
11th Street N 
to 2nd Street 
N 

Central 
Business 
District.  
Med/heavy 
bicycle traffic 
volumes. 

Shared 
Bus/Bike/RTOL    
RTOL every other 
block  

Every other 
Block (800′) 

Alternates 
every other 
block 13.5 ft 
or 18.5 ft 
depending on 
CLTL 

(10 city 
blocks) 

October, 
2009, 
with 
revisions 
in 2010 

30 mph Signage, 
lane 
markings 
and plastic 
delineator 
posts (red) 

2 lanes in 
each direction.  
Every other 
block has a 
CLTL 

  yes. 4 ft   
wide 
painted 
green 
stripe in 
2010 as 
a part of 
a study.  
Now 
worn off 
com-
pletely  

no.  One 
block 
includes 
adjacent 
parking 

Eugene, OR              
(university 
edge) 

Kincaid 
Street                            
11th Ave to 
13th Ave 

University of 
Oregon-
Eugene.  
Along western 
edge of 
campus.  Bike 
lane preceded 
by angled on-
street parking. 
Limited 
vehicle traffic 

Varies between 
bike lane to left of 
bus lane, shared 
bus/bike lane, 
shared 
bus/bike/RTOL 

 15 ft                800 ft         
(2 
blocks) 

prior to 
2006 

20 mph Lane 
Markings  

1 lane 
(northbound) 
with on-street 
parking 
(opposite side 
of street)  

  no  
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City Street 
Segment 

Urban 
Environment/ 
Condition 

Configuration Bus Stop 
Spacing 

Average 
Width(s) 

Length  Date 
opened    

Speed 
Limit 
on 
Road 

Signage 
and/or Lane 
Markings 

Number of 
General 
Purpose 
Lanes not 
including 
SBBL(s) 

Terminus 1 Terminus 2 Lane 
Color 

Adjacent 
parking 
lane  

Portland, OR NE Glisan 
Street                             
near 15th and 
I-405 

      40 mph     no  

Portland, OR SW 5th 
Avenue                                                
Over I-405 

Edge of 
downtown 
CBD. Part of 
highway 
overpass.   

Shared 
Bus/Bike/RTOL 
Returns to bike 
lane entering 
downtown 

No stops 
within the 
SBBL section 

 0.2 
miles 
highway 
over-
pass 

Installed 
in 2008-
09 

     no  

Portland, OR Vancouver 
Avenue                           
Intersection 
of N. 
Broadway 

Surrounded 
by residential 
neighbor-
hoods.  
Specific 
condition is a 
major 
intersection 
above I5 
Highway. 

Shared Bus/Bike 
lane through 
intersection.     
***No turns 
allowed for cars in 
adjacent lanes to 
Bus/Bike lane. 

one stop at 
this intersec-
tion 

varies           
10-15 ft 

600 ft  30 mph Signs (both 
yellow and 
B/W), lane 
markings, 
dashed and 
striped 

2 lanes one 
direction.  Two 
additional 
lanes entering 
intersection 
from same 
direction 

  no  

Philadelphia, 
PA 

Chestnut 
Street                                                     
18th Street 
to 6th Street 

Downtown 
CBD                      
(bus lines 9, 
21, 42)        

Shared 
Bus/Bike/RTOL         

Every block 
(400′) 

9 ft 1.06 
miles 

1990s. 25 mph  1 one-way 
lane + 1 on-
street parking 
lane (not 
adjacent to 
bus/bike lane) 

  yes             
(mostly 
faded) 

no               
(parking 
on 
opposite 
side) 

Ft. Worth, 
TX 
(paired 
street) 
           

Throckmor-
ton Street 

Downtown 
CBD. Pair of 
one-way 
streets 

Conversion from 
Bus/RTOL to 
Bus/Bike/RTOL 

 11 ft  Late 2011 25-35 
mph 

 2-3 lanes one 
direction 

    

Ft. Worth, 
TX 
(paired 
street) 

Houston 
Street 

Downtown 
CBD. Pair of 
one-way 
streets 

Conversion from 
Bus/RTOL to 
Bus/Bike/RTOL 

 11 ft  Late 2011 25-35 
mph 

 2-3 lanes one 
direction 
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City Street 
Segment 

Urban 
Environment/ 
Condition 

Configuration Bus Stop 
Spacing 

Average 
Width(s) 

Length  Date 
opened    

Speed 
Limit 
on 
Road 

Signage 
and/or Lane 
Markings 

Number of 
General 
Purpose 
Lanes not 
including 
SBBL(s) 

Terminus 1 Terminus 2 Lane 
Color 

Adjacent 
parking 
lane  

Seattle, WA                 Stewart 
Street                                      
Denny Way 
to 2nd Ave 

Downtown 
outside CBD 

right side 
Bus/Bike/RTOL/ 
parking during off 
peak hours  Left 
side contains 
Shared Lane 
Markings  
(sometimes LTOL)      
Buses serve 
mostly 
commuters  (Grey-
hound station on 
street)                  
High buses per 
hour 

 12 ft 0.69 
miles 

2009 30 mph lane 
markings, 
cannot 
confirm 
signage. 

3 lanes one 
direction 
(includes left 
lane with 
Shared Lane 
Markings. Off 
peak parking 
on both sides 

2nd Ave - all 
buses merge 
and turn left 
onto 2nd Ave, 
where they 
enter a 
similar 
bus/RTOL/off-
peak parking 
lane.  
Bicyclists: 
merge to the 
next general 
purpose lane, 
or turn left 
onto 2nd Ave 
(bicycle lane 
on the left 
side of a one-
way) 

N/A, 
Stewart St 
is one-way 
westbound 

no,                     
painted 
bus 
zone 
curbs – 
con-
tinuous 
red and 
yellow 
pattern 
to 
prohibit 
parking/ 
stopping 

no 
(becomes 
parking 
off-peak) 

Seattle, WA Elliot Ave W  
15th Ave W                      
W Harrison 
St to W 
Dravus St       
(both sides 
of the street) 

Approx 1 mile 
Northwest of 
CBD.  
Collector road 
into medium 
density 
suburbs. 
(adjacent to 
Puget Sound) 

Shared 
Bus/Bike/RTOL/ 
parking during off 
peak hours 
(restricted 
days/hours)      

Every 1000′ 
(varies) 

12-13 ft 2.06 
miles 

2008 35 mph lane 
markings 
and signage 

4 lanes two 
directions.  
CLTL (no 
median) 

Becomes a 
general 
purpose 
travel lane 
with no 
parking 

Becomes a 
general 
purpose 
travel lane 
with no 
parking 

no,                           
painted 
bus 
zone 
curbs -  
dashed 
red/ 
yellow/ 
red to 
prohibit 
parking 
(3 ft red, 
4 ft 
yellow, 
3 ft red, 
10 ft 
gap)  

no 
(becomes 
parking 
lane 
during off 
peak 
hours) 
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City Street 
Segment 

Urban 
Environment/ 
Condition 

Configuration Bus Stop 
Spacing 

Average 
Width(s) 

Length  Date 
opened    

Speed 
Limit 
on 
Road 

Signage 
and/or Lane 
Markings 

Number of 
General 
Purpose 
Lanes not 
including 
SBBL(s) 

Terminus 1 Terminus 2 Lane 
Color 

Adjacent 
parking 
lane  

Shoreline, 
WA 

Aurora 
Avenue N                               
N115th St to 
N165th 
(both sides 
of the street) 

Suburban 
Arterial 
Condition 

Bus/RTOL                         
Bicyclists 
permitted although 
no markings/ 
signage  

 12 ft 2.7 
miles 
north-
bound      
1.0 
miles 
south- 
bound 

 40-45 
mph 

Lanes 
marked with 
solid and 
dashed white 
lines.  RTOL 
markings 
prevalent.  
Bus only 
signage.  No 
bicycle signs 

4 lane divided 
roadway with 
many turn 
lanes 

  no no 

Madison, WI              
(both sides 
of the street)             

Mineral 
Point Road 
aka County 
Road “S”                                     
near James 
Madison 
Memorial 
High School, 
on the 
southwest 
side of 
Madison.  
Gammon 
Road and 
the Beltline 
(Highways 
12 and 14) 

Suburban 
Arterial Road 
about 5 miles 
outside of 
downtown 
Madison 

SBBL  13.5 ft   35-40 
mph 
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Examples of Facilities: Proposed, Removed, or Uncommon Design/Operation 

City Street 
Segment 

Urban 
Environment/ 
Condition 

Configuration Bus Stop 
Spacing 

Average 
Width(s) 

Length  Date 
opened    

Speed 
Limit on 
Road 

Signage 
and/or Lane 
Markings 

Number of 
General 
Purpose 
Lanes not 
including 
SBBL(s) 

Terminus 
1 

Terminus 
2 

Lane 
Color 

Adjacent 
parking 
lane  

Jacksonville, FL    
(unofficial) 

Blanding 
Boulevard                       
Morse Ave to 
103rd St    

 officially Bus/RTOL 
lanes in both 
directions. 
Sometimes used by 
bicyclists due to lack 
of bicycle lanes in 
area 

 10 ft 1.6 
miles 

 45 mph dashed line 
indicating lane 
and bus lane 
road markings 

4-lane 
divided 
highway plus 
occasional 
center left 
turn (bus 
lane on 
either side) 

  no no 

Panama City 
Beach    
(Proposed) 

US 98                                      
(Front Beach 
Road, SR30)   
South 
Thomas 
Drive to De 
Luna Place 

Beach/Sea-
sonal 
Community 

Proposed Shared 
Tram/Bike Lane on 
both sides of the 
street 

Tram 
stops 
every 
approx. 
every 
1100′ or 
40 stops 
over 8.35 
miles.  
Two 
transit 
routes: 
west 
route - De 
Luna Pl to 
Pier Park 
(2.85 
miles w/ 
15 stops) 
East 
Route - S 
Thomas 
Dr to Pier 
Park (5.5 
miles w/ 
25 stops) 

11 ft 8.35 
miles 

proposed 
2006-
2008 

Current 
35 mph, 
pro-
posed 
25 mph 
(buses 
may be 
required 
to move 
slower) 

 Proposed 
one lane in 
each 
direction with 
a center-left 
turn lane 

  Yes (red) no 
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City Street 
Segment 

Urban 
Environment/ 
Condition 

Configuration Bus Stop 
Spacing 

Average 
Width(s) 

Length  Date 
opened    

Speed 
Limit on 
Road 

Signage 
and/or Lane 
Markings 

Number of 
General 
Purpose 
Lanes not 
including 
SBBL(s) 

Terminus 
1 

Terminus 
2 

Lane 
Color 

Adjacent 
parking 
lane  

St. Petersburg, 
FL (bus drop-off 
lane) 

4th Ave S 
(Stadium 
Drive)                                         
16th Street S 
to Dr Martin 
Luther King 
Jr Street S 

Adjacent to 
the south side 
of Tropicana 
Field 

Bus drop off and 
bicycle lane 

 9 ft 0.5 
miles 

recent 30 mph Bike lane 
markings, bus 
drop off signs 

1 westbound 
lane 

  no no 

Tallahassee, FL 
University edge 
(feasibility study) 

W 
Tennessee 
Street                         
Ocala Road 
to Monroe 
Street 

Principal 
Arterial 
Roadway 
adjacent to 
the north edge 
of the Florida 
State 
University 
Campus.  
Opposite side 
of the street 
are many off-
campus 
activity 
locations 
yielding many 
pedestrian 
crossings. 

Concept for a Shared 
Bike/Bus/RTOL lane 

 10 ft 
existing 
and 
proposed  
curb-to-
curb width 
is 86 ft but 
may vary. 

2.3 
miles 

Feasibility 
study only 

35 mph 
(current) 
WB from 
Dewey, 
30 mph 

 6 lanes with 
median and 
CLTL 
(current)   4 
lanes 
(proposed) 

  no no 

Tampa, FL Nebraska 
Avenue                                     
E Palm Ave 
to E 
Hillsborough 
Ave. 

Urban 
Neighborhood 
northeast of 
the CBD 

Bicycle lane widens 
at bus stop locations 

Approxi-
mately 
every 
other 
block 

8 ft  2.3 
miles  

2007 35 mph 
NB at 
south 
end 

Lane Markings  2 lanes plus 
occasional 
center left 
turn 

  no no 
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City Street 
Segment 

Urban 
Environment/ 
Condition 

Configuration Bus Stop 
Spacing 

Average 
Width(s) 

Length  Date 
opened    

Speed 
Limit on 
Road 

Signage 
and/or Lane 
Markings 

Number of 
General 
Purpose 
Lanes not 
including 
SBBL(s) 

Terminus 
1 

Terminus 
2 

Lane 
Color 

Adjacent 
parking 
lane  

Chicago, IL              
(proposed) 

Randolph 
Street 

Major divided 
roadway just 
west of 
downtown 
CBD 

Shared BRT/Bicycle 
Lane 

   proposed 
in 2010 

  2 lane 
boulevard 
with divided 
local lanes 
on either 
side.  Angled 
parking on 
both sides 

    

Minneapolis, MN Marquette 
Avenue                                       
1st Street S 
to S 12th 
Street 

Central 
Business 
District.  Light 
bicycle traffic 

Bike lane to left of 
bus lane 

 20 ft              
total incl 
bus lane.  
6 ft bike 
lane only 

0.75 
miles 

Portions 
under 
construc-
tion in 
2009 
(GE) 

30 mph Lane markings.  
Very minimal 
signage 

2 lanes one 
direction + 
parking lane 
(on opposite 
side of 
bus/bike 
lanes) 

    

Portland, OR           
(SBBL no longer 
exists) 

E Burnside 
Street             
Approaching 
the Burnside 
Bridge 

Near 
Williamette 
River.  Part of 
medium 
density urban 
core. 

Shared 
Bus/Bike/RTOL 
removed 

 14 ft 800 ft         
(3 
blocks) 

Installed 
in 2009, 
removed 
in 2010 

35 mph Sign and lane 
markings 
include solid 
white line 

5 lanes, no 
parking 
(replaced 
with parking 
lane) 

  no  

Seattle, WA 3rd Avenue 
(bus street)                
not designed 
for bikes but 
is now shared 
with them 

Downtown 
CBD 

Bus Street with 
automobiles limited 
at certain times of the 
day.  Bicycles 
permitted 

  0.53 
miles 

  unmarked for 
bicycles 

4 lanes   no  

Madison, WI             
University edge 
(SBBL no longer 
exists) 

University 
Avenue                                      
N Randall 
Ave 

University of 
Wisconsin at 
Madison.  
Street is 
located along 
south edge of 
campus.  
Heavily 
traveled by 
bicyclists. 

SBBL replaced with 
bike lane to left of 
bus lane + 
Contraflow bike lane 
on opposite side 
(converted from a 
bus lane) with a 
concrete median.   

  12 ft bus 
lane +  8 
ft bike 
lane = 20 
ft total 

0.85 
miles  

before 
late 2001 

25 mph   3 lanes one 
direction + 
contraflow 
bike lane in 
opposite 
direction 

    no no 
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The table below contains information regarding SBBLs in other countries.   Anecdotal evidence also exists that there are SBBLs in Queensland, Australia; 
Brussels, Belgium; Edmonton, Alberta, Canada; Erlangen, Germany; and Copenhagen, Denmark; but no specific information could be found about these 
facilities. 
 

Inventory of International Cities with Shared Bike/Bus Lanes 

City/Country Street Urban 
Environment / 
Condition 

Configuration Width(s) 
(GE)  

Length    
(GE) 

Date 
opened    

Speed 
Limit on 
Road 

Signage 
and/or Lane 
Markings 

Number of 
General 
Purpose 
Lanes 

Termini Lane 
Color 

Physically 
Separated 

Adjacent 
parking 
lane  

Vienna, 
Austria 

reference in 
blog to one 
outside the 
core area, 
no other 
info 

            

Ghent, 
Belgium 

  may include contraflow 
bike lane 

  1992        

Ottawa, 
Canada 

Woodroffe 
Avenue                          
Norice St to 
David Dr 

Low density 
suburban arterial 
road 

Shared Bike/Bus lane 
Northbound with 
dedicated Bike and Bus 
lanes before and after.  
RTOL to the right of 
shared lane 

11 ft 0.38 
miles 

prior to 
2004? 

60 km/h Overhead 
Signage and 
lane 
markings 
(signage 
includes fine 
amount for 
non-
compliance). 

4 plus LCTL, 
RTOL, and 
center 
median 

 no   

Toronto, 
Canada            
(University of 
Toronto)     
(shared lane 
on both 
sides of the 
street) 

Bay Street                        
Cumberland 
Street to 
Front Street 
West 

Downtown CBD 
and University 
edge 

Shared 
Bike/Bus/Taxi/RTOL 
Operates from 7am to 
7pm M-F.  (no left turns 
allowed on portion of 
street) (Portion of street 
includes light rail) 

11-15 ft 1.78 
miles 

prior to 
2007? 

downtown 
speeds 

Overhead 
Signage and 
lane 
markings  

2 lanes 
bidirectional 
occasional 
CLTL or light 
rail lines 

 no   
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City/Country Street Urban 
Environment / 
Condition 

Configuration Width(s) 
(GE)  

Length    
(GE) 

Date 
opened    

Speed 
Limit on 
Road 

Signage 
and/or Lane 
Markings 

Number of 
General 
Purpose 
Lanes 

Termini Lane 
Color 

Physically 
Separated 

Adjacent 
parking 
lane  

Vancouver 
BC, Canada 

W Pender 
Street          
Granville St 
to Beatty St 

Downtown CBD.  
Buses every +/-5 
minutes 

Shared Electric 
Bus/Bike/RTOL        
Returns to bike lane 
(south) becomes a 
sharrow lane (north)  bus 
lanes disappear 

11 ft 0.32 
miles 

  Left turns 
are 
restricted 
certain times 
of the 
day/week. 

2 GP lanes  no   

Vancouver 
BC, Canada 

East on W. 
Hastings St.  

 bike/bus lane           

Paris, France                        
(Extensive 
network of 
bike-bus 
lanes) 

Rue de 
Rivoli                                    
Rue de 
l'Echelle to 
Rue de 
Birague 

Downtown Historic 
Core, adjacent to 
museums, plazas 

Shared 
Bus/Bike/Taxi/Private Bus 
lane 

3.5-5 m 
(not 
including 
barrier) 

1.57 
miles 

prior to 
2002? 

  2 (far lane is 
wider) plus 
bus/bike lane 

l'Echelle: 
Continues 
as a 
physically 
separated 
bike lane 
with on-
street 
parking to 
the left of 
the bike 
lane 
barrier 

No yes yes to 
the left of 
the 
lane/left 
of a 
barrier 

Germany   Bus lane with 
"Open to bicyclists" sign 

          

Geneva, 
Switzerland 

  Bus/Bike lane along curb           

Edinburgh, 
U.K. 

  Bus/Bike lane           
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City/Country Street Urban 
Environment / 
Condition 

Configuration Width(s) 
(GE)  

Length    
(GE) 

Date 
opened    

Speed 
Limit on 
Road 

Signage 
and/or Lane 
Markings 

Number of 
General 
Purpose 
Lanes 

Termini Lane 
Color 

Physically 
Separated 

Adjacent 
parking 
lane  

London, U.K.                    
(Extensive 
network of 
bike-bus 
lanes) 

Charing 
Cross 
Road/ 
Tottenham 
Court Road   
Torrington 
Place to 
Shaftesbury 
Avenue 

Downtown CBD Bus/Bike/Taxi/Motorcycle/ 
Queue jump lane                               
(restricted hours M-Sat 
11am-10pm)                                                
(briefly interrupted in 
spots)         (portion of 
street is a contraflow bus 
lane) 

11.3 ft 0.63 
miles  

prior to 
1999 

 Frequent 
signage and 
lane 
markings.   

2 lanes one-
way 

Torrington: 
Continues 
as a green 
colored, 
narrow 
bike lane.  
Also a 
green 
queue 
jump with 
signal to 
turn 
across 
onto 
Torrington 
Place 

yes yes, only at 
intersections 

No, two 
instances 
of 
loading 
zonings 
for 
private 
vehicles 
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Appendix B 

Minneapolis, MN, Educational Brochure of Lane Changes on Hennepin 
and First Avenues 

Appendix B illustrates a brochure that was distributed by Minneapolis Public Works on their website to 
educate drivers and bicyclists how to safely adjust to new road conversions, offset parking, bicycle 
lanes, bike boxes, and SBBLs. 
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Appendix C 

Questionnaire Forms 
A Guide to Design, Policies and Operational Characteristics  

for Shared Bicycle/Bus Lanes 
 

Planning Agency and Transit Authority 
Questionnaire 

 
 

Objective - The objectives of the guide are three-fold: (1) identify and describe the state of 
art and practice in the design, implementation, operation, and use of shared bicycle/bus lane, 
(2) evaluate the benefits and barriers to implementing these types of shared bicycle/bus 
lanes, and (3) develop recommendations to consider the use of shared bicycle/bus lanes on 
state highway systems.  
 
Survey - The purpose of this survey is to obtain information about jurisdictions that have 
constructed shared bicycle/bus lanes, along with positive and negative experiences. 
 
Definition - For this survey a Shared Bicycle/Bus Lane

 

 is defined as a lane of a traveled way 
that is dedicated for bicycle travel and bus transit use where bicycles and buses share the 
lane space together.  These lanes may also include permitted use by other high-occupancy 
vehicles, right turning vehicles, taxis, and/or vehicles during off-peak periods.  They may be 
located on one or both sides of the street and are often terminated with dedicated bicycle 
lanes or shared roadways.   

If your jurisdiction has more than one street with a shared lane configuration, please 
complete a separate questionnaire for each.  The final guide that incorporates the results 
of this survey will be shared with all participants. 
 
Initial research located the following roadway in your jurisdiction which includes a shared 
bicycle/bus configuration: 
  

Street: (list street location) 
Shared lane configuration located: (list portion of street with facility) 

 
 
General Information on the DOT, transit agency or planning organization: 
 
Department/Agency Name: _____________________________________________________________  
Address: ____________________________________________________________________________  
City: __________________________ State/Province: _______________ Postal Code: ______________ 
Contact Name/Title: _______________________________________________ Date: _______________ 
Telephone: ________________________ email: ____________________________________________ 
 
1. What role does your department/agency play in the process of planning for dedicated bus lanes or 
shared use bicycle/bus lanes?  Is your department/agency involved in initiating projects?  If so, how do 
you decide where they will go? 
____________________________________________________________________________________
____________________________________________________________________________________ 



 

138 
 

 
2. Are you aware of any shared bicycle/bus lane projects currently under review?                        
( ) Yes ( ) No If yes, specify location(s) (street and termini): 
____________________________________________________________________________________ 
 
3. What conditions prompted the installation of the shared bicycle/bus lane? 
____________________________________________________________________________________
____________________________________________________________________________________
____________________________________________________________________________________ 
 
4.  What year was the lane constructed? __________________ 
 
5. Has the lane been modified from its initial constructed design or is there intent to modify the lane in the 
future?  This includes a constructed lane that was subsequently removed?                                                       
( ) Yes ( ) No    If yes, please explain why the lane was changed and what year those changes took place.  
____________________________________________________________________________________ 
____________________________________________________________________________________ 
 
6. 

• Shared lane width: _______________ (please note if this includes adjacent parking) 
LANE CONFIGURATION 

 
• Which vehicle types are permitted in the shared lane? 

( ) Bus    ( ) Bicycle    ( ) Right-turn-only vehicles    ( ) Taxis   ( ) Other high-occupancy vehicles  
( ) Moving vehicles during off-peak periods     ( ) Parked vehicles during off-peak hours 
 

• Are their special restrictions on the use of the lane? (i.e. dedicated lane for certain days/hours 
only) 
___________________________________________________________________________ 

• What is the speed limit on the street? __________________ 
 

• How does the lane terminate at either end? (example: returns to a 5-foot bicycle lane) 
North or West end: ________________________________________ 
South or East end:  ________________________________________ 

 
7. Were any restrictions placed on the street in order for the shared lane to operate more efficiently or 
safely such as no left turns during peak periods?  ( ) Yes ( ) No.  If yes, please describe 
____________________________________________________________________________________ 
 
8. What is the level of use by bicyclists?  Has use by bicyclists increased or decreased since the shared 
lane was installed? 
____________________________________________________________________________________
____________________________________________________________________________________ 
 
9. What is the frequency of buses during: 
 Peak periods:  ______________________________ 
 Off-peak periods:  ______________________________ 
 Weekends:   ______________________________ 
 
10. To what degree were signage and lane markings important factors in the design of the shared lane? 
____________________________________________________________________________________
____________________________________________________________________________________ 
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11. What has been the impact on the level of transit service? What has been the impact on level of 
service for other motorized vehicles?  Has the shared lane made transit service better, worse, or no 
change? 
____________________________________________________________________________________
____________________________________________________________________________________ 
 
12. Are bus operators complaining about shared lanes?  Does the department/agency hear about 
complaints from others? 
____________________________________________________________________________________ 
 
13. Has additional training been required or specific training manuals developed for bus operators to use 
shared lanes? 
____________________________________________________________________________________
____________________________________________________________________________________ 
 
14. Provide a general description of traffic volume on the street and on the shared use lane.  Are you 
aware of any changes to the traffic volume on the street or the lane since the lane was installed?                                 
____________________________________________________________________________________
____________________________________________________________________________________
____________________________________________________________________________________ 
 
15. Since the lane was put into operation, has there been an increase or decrease in crashes/near 
misses?  Is there any indication of why there was change in incident rates?  Was subsequent bus 
operator training added resulting from a change in incident rates? 
____________________________________________________________________________________
____________________________________________________________________________________ 
 
16. In discussions with various cycling organizations, there is general consensus that enforcement (of 
non-transit vehicles) in shared lanes yields a safer experience for bicyclists.  To what degree has this 
been an issue in your jurisdiction? 
____________________________________________________________________________________
____________________________________________________________________________________
____________________________________________________________________________________ 
 
17. Generally, are bicyclists using the shared lane correctly?    ( ) Yes ( ) No 
 
18. What concerns do you have regarding the design and/or operation of the shared bicycle/bus lane 
concept?  
____________________________________________________________________________________
____________________________________________________________________________________
____________________________________________________________________________________ 
 
19. In planning future shared bicycle/bus lanes, what if anything, would you do differently?  What lessons 
can we learn from? 
____________________________________________________________________________________
____________________________________________________________________________________ 
 
20. Suggested contacts at agencies involved with the design, operation, and/or review of your shared use 
bicycle/bus lane (DOT, Bus Operator, bicycle advocates etc.) 
____________________________________________________________________________________
____________________________________________________________________________________ 
 
21. Additional comments 
____________________________________________________________________________________
____________________________________________________________________________________
____________________________________________________________________________________ 
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Report Materials: 
If graphics/drawings, reports, crash data, or photographs are available they would be appreciated.  
Please include with questionnaire and include credits that should be used if they are republished as part 
of this guide.  Materials will be returned after review. 
 
Thank you in advance for assisting us with the project. Should you have any questions, please contact 
me at the address below.   
 
Please return this questionnaire to: 

JoAnne Fiebe  
Center for Urban Transportation Research 
4202 East Fowler Avenue, CUT 100 
Tampa, FL 33620 
(727) 243.5404   
joannefiebe@cutr.usf.edu 
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A Guide to Design, Policies and Operational Characteristics for Shared 
Bicycle/Bus Lanes 

 
Questionnaire for cyclists and cycling organizations  

 
 

Objective - The objectives of the guide are three-fold: (1) identify and describe the state of 
art and practice in the design, implementation, operation, and use of shared bicycle/bus 
lane, (2) evaluate the benefits and barriers to implementing these types of shared 
bicycle/bus lanes, and (3) develop recommendations to consider the use of shared 
bicycle/bus lanes. 
 
Survey - The purpose of this survey is to obtain information about shared bicycle/bus lanes, 
including positive and negative experiences from cyclists. 
 
Definition - For this survey a Shared Bicycle/Bus Lane

 

 is defined as a lane of a traveled 
way that is dedicated for bicycle travel and bus transit use where bicycles and buses share 
the lane space together.  These lanes may also include permitted use by other high-
occupancy vehicles, right turning vehicles, taxis, and/or vehicles during off-peak periods.  
They may be located on one or both sides of the street and are often terminated by 
dedicated bicycle lanes or shared roadways.   

The final guide that incorporates the results of this survey will be shared with all 
participants. 
 
Initial research identified the following roadway in your area which includes a shared 
bicycle/bus configuration: 
  

Streets: ________________________________________________ 
Shared lane configuration located: _________________________ 

 
 
Date: ____/____/____ 
Name of bicycle organization: ______________________________________________  
Name and Title of person completing questionnaire: ____________________________ 
 
Address:_______________________________________________________________ 
Phone Number: (      )_____-_____ Email: ____________________________________ 

 

1. What are your impressions of the shared bike/bus lane?  How well is the lane operating?  
Planning 

_____________________________________________________________________________
_____________________________________________________________________________ 

 
2. From your perspective, is there an encroachment or enforcement issue from vehicles who are not 

permitted to use the lane? 

_____________________________________________________________________________
_____________________________________________________________________________ 

3. When approaching a bus, is the lane wide enough for you to ride around it without having to 
move out of the lane, or do you frequently have to move into adjacent travel lanes? 
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_____________________________________________________________________________
_____________________________________________________________________________ 

 
4. Do bicyclists have problems interacting with the buses?  Do the bus drivers pay attention? Are 

bus operators adequately trained to drive in the shared lane and interact with cyclists?  Are there 
specific items that should be added to bus training curriculum or manuals? 

_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________ 
 

5. Is LEAPFROGGING (where buses overtake cyclists between bus stops and cyclists catch up and 
overtake buses at bus stops) a serious issue when sharing a lane with buses? 

_____________________________________________________________________________
_____________________________________________________________________________ 

 
 

6. What is the perception of safety in the shared bike/bus lane? Do cyclists avoid the lane and opt to 
use bike-only lanes or other streets, or do they prefer the lane? 

_____________________________________________________________________________
_____________________________________________________________________________ 

 
The following question is for bicycle organizations/individuals who were involved in the 
planning process of the shared lane 
 

7. During the planning of the shared lane, were you or your organization reached out to from the 
city, transit agency or other planning authority?  If so, to what extent were you listened to?  If you 
or your organization expressed concerns about the lane, did the agencies involved act to correct 
design problems? Did the problems you were concerned about materialize once the lane was 
implemented? 

_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________ 

 

8. Do you observe bicyclists doing unsafe things in the lanes such as: going the wrong way in the 
lane or passing a stopped bus on the right?  Yes (  )  No (  ) 

Operation and Experience 

 
9. Does the shared lane encourage unsafe behavior by either bicyclists or bus operators? If so, 

please describe this. Yes (  )  No (  ) 
_____________________________________________________________________________ 

 
10.  What concerns do you have regarding the design and/or operation of the shared bicycle/bus lane 

concept?  What improvements could be made to your local shared bike/bus lane? 
_____________________________________________________________________________
_____________________________________________________________________________ 
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11. Do you have any suggested contacts at agencies involved with the design or operation of your 
shared use bicycle/bus lane? 
_____________________________________________________________________________ 

 
12. Additional comments? 

_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________ 

 

If reports or photographs are available they would be appreciated.  Please include with 
questionnaire and include credits that should be used if they are republished as part of this guide.  
Materials will be returned after review. 

Additional Materials 

 
Thank you in advance for assisting us with the project. Should you have any questions, please 
contact me at the address below.   
 
Please complete and return this questionnaire to: 
JoAnne Fiebe  
Center for Urban Transportation Research 
4202 East Fowler Avenue, CUT 100 
Tampa, FL 33620 
(727) 243.5404   
joannefiebe@cutr.usf.edu 
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Appendix D 

Pavement Marking Construction Details 
Pima County Department of Transportation and City of Tucson Department of Transportation, Pavement 
Marking Design Manual. 2nd Edition. Tucson, AZ. August 2008. Sheet 6-1.1. Accessed June 25, 2012 at 
http://dot.pima.gov/trafeng/DesignManual/PavementManual.pdf 

 

 

http://dot.pima.gov/trafeng/DesignManual/PavementManual.pdf�
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City of Ft. Worth and Kimley-Horn and Associates, Inc. Bicycle Facilities Pilot Program. Construction Drawings, April, 2011. Sheets 9, 10, 14. 
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Glossary 

Advisory Cycle Lane: guides bicyclists where they should be riding. A term used in the United 
Kingdom to mean a bicycle lane marked by dashed lines in which other vehicles should not enter 
unless safe to do so. These are in contrast with a mandatory cycle lane that is bounded by a solid 
white line and where other traffic is excluded. (Ove Arup & Partners, Ltd. Cycle Infrastructure 
Design, p. 36.) 

Bicycle: Section 316.003(2), F.S., defines a bicycle as “Every vehicle propelled solely by human 
power, and every motorized bicycle propelled by a combination of human power and an electric 
helper motor capable of propelling the vehicle at a speed of not more than 20 miles per hour on level 
ground upon which an person may ride, having two tandem wheels, and including any device generally 
recognized as a bicycle though equipped with two front or two rear wheels. The term does not include 
such a vehicle with a seat height of no more than 25 inches from the ground when the seat is adjusted 
to its highest position or a scooter or similar device. No person under the age of 16 may operate or 
ride upon a motorized bicycle.” 

Bicycle Lane: a portion of the roadway that has been designated for preferential or exclusive use by 
bicyclists by pavement markings and, if used, signs. (MUTCD, 2009, Section 1A.13, p. 11.) 

Bus: Section 316.003(3), F.S., defines a bus as “Any motor vehicle designed for carrying more than 
10 passengers and used for the transportation of persons and any motor vehicle, other than a 
taxicab, designed and used for the transportation of persons for compensation.” 

CTC: acronym for the Cyclists’ Touring Club in the U.K. This is the U.K.’s National Cyclists’ Organization. 
The group appears to use “CTC” rather than the full name. 

Dynamic Envelope: The amount of additional width a bicyclist needs while moving to compensate for 
wobbling or deviating from a straight line of travel. Also referred to as “Bicyclist Operating Space” in 
the AASHTO Guide for the Development of Bicycle Facilities, 1999, p. 5. A term used in the United 
Kingdom to mean the functional width of a bicyclist. The dynamic envelope is generally considered 
to be one meter wide (3.28 feet). (Ove Arup & Partners, Ltd. Cycle Infrastructure Design, p. 16.) 

Leapfrog: repetitive alternating overtaking between two vehicles. There is no standard definition 
found but Vic Roads offers one description: “Generally, buses will overtake cyclists between bus 
stops and cyclists will catch up and overtake buses at bus stops. This process can lead to 
“leapfrogging” along the bus lane.” (Cycle Notes, “Providing for Cyclists Within Bus Lanes,” No. 19, Vic 
Roads, Victoria, Australia, April 2007.) 

Outside Lane: Also referred to as curb lane. 

Parallel Bike and Bus Lanes: also referred to as separate bicycle and bus lanes. 

Preferential Lanes: a highway lane reserved for the exclusive use of one or more specific types of 
vehicles or vehicles with at least a specific number of occupants. (MUTCD 2009, Section 1A.13, 
Definitions of Headings, Words, and Phrases in this Manual, p. 18). Examples of preferential lanes are 
also listed in Sections 3D.01 and 2G.01 as lanes designated for special traffic uses, including but not 
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limited to high-occupancy vehicles (HOVs), bicycles only, and buses only. 

Shared Bike/Bus Lane: a term used in this report to describe a facility for shared use only by 
bicycles and buses, and which can be marked and signed in several ways.  For brevity, this report 
uses the abbreviation, “SBBL”.  Depending upon how the SBBL is marked, it may fit the MUTCD 
description of a preferential lane. 

Shared Roadway: a roadway that is officially designated and marked as a bicycle route, but which is 
open to motor vehicle travel and upon which no bicycle lane is designated. (MUTCD 2009, Section 
1A.13, p. 20). The AASHTO Guide for the Development of Bicycle Facilities, 1999, also provides that 
signed shared roadways are those that have been identified by signed and preferred bike routes 
(p.19). 

Substandard Width Lane: a “lane that is too narrow for a bicycle and a vehicle to travel safely side by 
side within the same lane.” (National Committee on Uniform Traffic Laws and Ordinances 2000, §11-
1205, 165). 

Definition provided by Rule 14-96.002 State Highway System Connection Permits: 

(8) Controlled Access Facility: a transportation facility to which access is regulated through the use of 
a permitting process by the Florida Department of Transportation. 

Definitions provided by Rule 14-94.002, F.A.C. Statewide Minimum Level of Service Standards: 

(2) Controlled Access Facilities: non-limited access arterial facilities where access connections, 
median openings, and traffic signals are highly regulated. 

(3) Exclusive Through Lanes: roadway lanes exclusively designated for intrastate travel, which are 
physically separated from general use lanes, and to which access is highly regulated. These lanes 
may be used for high occupancy vehicles and express buses during peak hours if the level of service 
standards can be maintained. 

(5) General Use Lanes: roadway lanes not exclusively designated for long distance high speed 
travel. In urbanized areas general use lanes include high occupancy vehicle lanes not physically 
separated from other travel lanes. 

(7) Limited Access Facilities: multilane divided highways having a minimum of two lanes for exclusive 
use of traffic in each direction and full control of ingress and egress; this includes freeways and all 
fully controlled access roadways. 

(12) Roadways Parallel to Exclusive Transit Facilities: roads that generally run parallel to and 
within one-half mile of exclusive transit facilities, which are physically separated rail or roadway 
lanes reserved for multi-passenger use by rail cars or buses serving large volumes of home/work 
trips during peak travel hours. Exclusive transit facilities do not include downtown people-movers, or 
high occupancy vehicle lanes unless physically separated from other travel lanes. 
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In the wake of the 2008 economic downturn, Cleveland, Ohio, along with other former 
industrial US cites, faced severe financial difficulties. While a tough regional economy 
and shrinking population forced many of the surrounding cities to cut public services 
and reduce jobs in the public and private sectors, Cleveland managed to transform 
a modest $50 million investment in bus rapid transit into $5.8 billion in new transit-
oriented development. By putting bus rapid transit (BRT) along a strategic corridor and 
concentrating government redevelopment efforts there, Cleveland managed to leverage 
$114.54 dollars of new transit-oriented investment for every dollar it invested into the BRT 
system, adding jobs and revitalizing the city center.

A growing number of American cities are promoting transit-oriented development1 (TOD) in 
order to combat congestion and other problems associated with sprawling, car-dominated 
suburban growth. Many are planning rail-based mass transit investments like light rail 
transit (LRT) and streetcars, hoping they will stimulate transit-oriented development, but 
are finding the costs to be crippling. 

Increasingly, cities in the US, finding themselves short of 

funds, are wondering whether BRT, a lower cost mass transit 

solution initially developed in Latin America and a relatively 

new form of mass transit in the US, could also be used here to 

leverage transit-oriented development investments.

Cleveland is not the only success story. Pittsburgh, Las Vegas, Ottawa, and Eugene all 
received returns on their investments into BRT. This report evaluated 21 LRT, BRT, and 
streetcar corridors in 13 cities across the US and Canada and features case studies on the 
successes in Cleveland, Ohio and Pittsburgh, Pennsylvania. To make it possible to compare 
systems of similar quality, it uses The BRT Standard, a new tool developed by the world’s 
leading BRT experts, which defines and evaluates the quality of BRT and has encouraged a 
more rigorous distinction between bus improvement and this new form of transit. As many 
of the most important attributes of BRT are also important attributes of LRT, we were able 
to use The BRT Standard to score LRT corridors as well. 

In the past decade, the emergence of seven new corridors  

in the US that have ranked as true BRT has been a major step 

in establishing a new paradigm for transit.  

While the belief that LRT is more likely to have significant TOD impacts than BRT is 
widespread, the matter had not, until now, been systematically studied. 

EXECUTIVE SUMMARY



MORE DEVELOPMENT FOR YOUR TRANSIT DOLLAR 7

The report found the following:

Per dollar of transit investment, and under similar conditions, Bus Rapid Transit 
leverages more transit-oriented development investment than Light Rail Transit  
or streetcars. 	
Cleveland’s HealthLine BRT and Portland’s MAX Blue Line LRT leveraged the most overall 
TOD investment of all the corridors we studied — $5.8 billion and $6.6 billion, respectively. 
Yet, because the HealthLine BRT cost significantly less to build than the MAX Blue Line LRT, 
Cleveland’s HealthLine BRT leveraged approximately 31 times more TOD investment per 
dollar spent on transit than Portland’s MAX Blue Line LRT. 

Both BRT and LRT can leverage many times more TOD investment than they cost. 
Of the 21 corridors we studied, 14 leveraged greater than $1 of TOD investment per $1 of 
transit spent. Five of them were BRT, four of them were LRT, two were streetcars, and three 
were improved bus (non-BRT) corridors. 

Government support for TOD is the strongest predictor of success.   
A government that sees potential in a site for development can provide a range of support 
from regulatory changes to financing to marketing of the area. There is nearly a direct 
correlation between the level of TOD investment and the strength of government support.  
If a government does nothing to support TOD along the transit corridor, there will be no 
TOD impact.   

The strength of the land market around the transit corridor is the secondary indicator  
of success.   
Where governments provide moderate support for TOD, the existing market strength of 
the land determines the level of TOD investment. Today, downtowns tend to be strong land 
markets, so having the transit investment pass through downtown leads to better TOD 
impacts. 

The quality of the transit investment – how well it meets the best-practices detailed in the  

BRT Standard — is the tertiary indicator of success. 	

Holding constant for level of government support and potential of the land to develop, 
the quality of the transit investment is generally the final indicator of the level of TOD 
investment.
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Cleveland emerges as a clear best practice. Despite Cleveland’s weak overall economy, 
it managed to take a $5 million per mile transit investment and leverage $5.8 billion in 
new development. Of course, this new development was by no means the result of the 
transit investment alone. The City made a concerted effort to channel  new development 
to the HealthLine. It found the right institutional partners — including strong community 
development corporations, private foundations and municipal agencies — which in turn 
accessed a wide variety of financing options, assembled land, and worked closely with 
developers. 

Strong political backing and a high-quality BRT,  

supplemented by public parks, landscaping, fiber optic  

cables, and other modern amenities, all came together  

to begin to revitalize Cleveland.

Pittsburgh’s Martin Luther King, Jr. East Busway BRT is quickly becoming a second success. 
While it has so far leveraged less overall investment than some of the other transit 
corridors we studied, the development is new and is happening rapidly. This BRT has been 
operational since 1983 and yet only in the last few years has development really taken 
off. It is a testament to the need for a strong planning effort but shows that this effort 
does not have to be initiated by the city. Most of the development that has occurred in 
the East Liberty neighborhood, adjacent to East Liberty BRT Station, has been the result 
of a concerted effort by East Liberty Development, Inc. (ELDI) and the local philanthropic 
community.

Cities in the US still have a way to go in transforming existing auto-oriented suburbs or 
blighted inner urban areas into vibrant, high quality transit-oriented communities. This 
report provides start-to-finish guidance on what it takes to make TOD happen. 
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corridor brt  
standard 

land  
potential

government  
tod support

tod  
investment

(millions)

tod investment per 
dollar of transit  

investment
(millions)

strong tod impacts 

Cleveland HealthLine BRT Emerging Strong  $5,800  $114.54 

Kansas City Main Street Metro 
Area Express (MAX) bus Below Basic Strong Strong  $5,200  $101.96 

Seattle South Lake Union (SLU) 
Streetcar Below Basic Strong Strong  $3,000  $53.57 

Portland Streetcar Below Basic Strong Strong  $4,500  $41.48 

Portland MAX Blue Line LRT Emerging Strong  $6,600  $3.74 

moderate tod impacts  

Las Vegas Strip & Downtown 
Express (SDX) BRT Strong Moderate  $2,000  $42.28 

Boston Washington Street 
Silver Line bus Below Basic Emerging Moderate  $650  $20.97 

Denver Central Corridor LRT Strong Moderate  $2,550  $14.88 

Eugene Emerald Express Green 
Line (EmX) BRT Emerging Moderate  $100  $3.96 

Pittsburgh Martin Luther King, 
Jr. East Busway BRT Emerging Moderate  $903  $3.59 

Phoenix Metro LRT Emerging Moderate  $2,820  $1.99 

Ottawa Transitway BRT Emerging Moderate  $1,000  $1.71 

Charlotte Lynx LRT Emerging Moderate  $810.20  $1.66 

Boston Waterfront Silver Line 
bus Below Basic Strong Moderate  $1,000  $1.39 

Los Angeles Orange Line BRT Emerging Moderate  $300  $0.83 

Denver Southwest Corridor LRT Limited Moderate  $160  $0.71 

weak tod impacts  

Ottawa O-Train LRT Limited Weak nominal nominal

Pittsburgh "The T"  LRT Limited Weak nominal nominal

Las Vegas Metropolitan Area 
Express (MAX) bus Below Basic Limited Weak nominal nominal

Pittsburgh West Busway BRT Basic BRT Limited Weak nominal nominal

Pittsburgh South Busway BRT Basic BRT Limited Weak nominal nominal

Typology of TOD Impacts and all other relevant factors.2

BRT Standard Gold BRT Standard Silver BRT Standard Bronze
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ACRONYMS AND ABBREVIATIONS

BID 
BRT 
CATS 
CDBG 
CDC 
CDP 
COG 
CTOD 
DRCOG 
EDI
ELDI
FAR
FTA 
GCRTA 
HTC 
KCEDC 
LCLIP 
LCOG 
LISC 
LRT 
MPO 
MBTA 
NOACA
NPI 
PDC 
PPHPD 
RAD 
RIT 
SCF 
TDR 
TIF 
TOD 
TRID 
URA 

Business Improvement District

Bus Rapid Transit

Charlotte Area Transit System (Charlotte, North Carolina) 

Community Development Block Grant 

Community Development Corporation

Community Development Partnership

Council Of Government

Center for Transit Oriented Development

Denver Regional Council of Governments (Denver, Colorado)

Economic Development Initiative (U.S. Dept. of Housing and Urban Development) 

East Liberty Development, Inc. (Pittsburgh, Pennsylvania) 

Floor Area Ratio

Federal Transit Administration

Greater Cleveland Regional Transport Authority

Health-Tech Corridor (Cleveland, Ohio)

Kansas City Economic Development Corporation (Kansas City, Missouri)

Landscape Conservation and Local Infrastructure Program (Seattle, Washington)

Lane Council of Governments (Eugene, Oregon)

Local Initiatives Support Corporation

Light Rail Transit

Metropolitan Planning Organization

Massachusetts Bay Transportation Authority

Northeast Ohio Areawide Coordinating Agency

Neighborhood Progress, Inc. (Cleveland, Ohio)

Portland Development Commission (Portland, Oregon)

People per Peak Hour per Direction

Regional Asset District (Pittsburgh, Pennsylvania)

Rede Integrada De Transporte (Curitiba, Brazil)

Sustainable Communities Fund (Phoenix, Arizona)

Transferable Development Rights

Tax Increment Financing

Transit-Oriented Development

Transit Revitalization Investment District (Pennsylvania). 

Urban Redevelopment Authority of Pittsburgh (Pittsburgh, Pennsylvania)
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Cities across the US are increasingly using mass transit investments to focus new urban 

growth in specific locations or corridors. Directing urban growth toward high-density, 

transit-oriented locations has numerous advantages, such as reducing government 

infrastructure costs and reducing traffic congestion, preserving land, and creating the 

more urban, less car-oriented environments that many young professionals desire.3

There is sufficient evidence that metro or subway systems, if coupled with zoning 

changes and other government interventions, can effectively concentrate new urban 

growth in transit-oriented locations. New York City, for instance, up-zoned around many 

of its subway stations during the last ten years, and land within walking distance of 

subway stations has captured 87% of the city’s new urban development.4 Transit-

oriented subcenters have also sprung up around many of Washington, DC’s metro 

stations, attracting 40% of the region’s office and retail space between 1980 and 1990.5

Introduction
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Guangzhou has rapidly 
densified around the GBRT 
corridor since the BRT 
opening in 2010. 
WU WENBIN
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A growing number of US cities are finding, however, that metro or subway systems are simply too 
expensive and take too long to implement to effect significant changes in ongoing trends toward suburban 
sprawl. As such, cities are turning to lower-cost mass transit options such as LRT, BRT, and streetcars. 
These systems, which frequently use surface streets, are much less expensive and can be built more 
quickly than heavy-rail subways or metro systems. Over the past decade, some evidence has emerged that 
some LRT systems in the US have had positive development impacts.6 Outside of the US, in cities like 
Curitiba, Brazil, and Guangzhou, China, there is copious evidence that BRT systems have successfully 
stimulated development. Curitiba’s early silver-standard BRT corridors, completed in the 1970s, were 
developed together with a master plan that concentrated development along them. The population growth 
along the corridor rate was 98% between 1980 and 1985, compared to an average citywide population 
growth rate of only 9.5%.7 However, because bronze-, silver-, or gold-standard BRT is still relatively new to 
the US, evidence of the impact of good-quality BRT on domestic development is only now beginning to 
emerge and has been largely undocumented. 

The purpose of this report is to systematically document the extent to which BRT and LRT systems and 
streetcars in the US and Canada have stimulated development and to explore the factors that have 
contributed to their success.

To accomplish this, we studied 21 surface mass transit corridors — BRT, LRT, and streetcar — in 13 cities 
across the US and Canada, listed to the right:

New York City’s dense 
infill development 
around The High Line 
was a result of a revised 
zoning effort by the city. 
ITDP
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Waterfront Silver Line bus: Boston, Massachusetts

Washington Street Silver Line bus: Boston, Massachusetts

Lynx LRT: Charlotte, North Carolina

HealthLine BRT: Cleveland, Ohio

Central Corridor LRT: Denver, Colorado

Southwest Corridor LRT: Denver, Colorado

Emerald Express Green Line (EmX) BRT: Eugene, Oregon

Main Street Metro Area Express (MAX) bus: Kansas City, Missouri

Strip & Downtown Express (SDX) BRT: Las Vegas, Nevada

Metropolitan Area Express (MAX) bus: Las Vegas, Nevada

Orange Line BRT: Los Angeles, California

Transitway BRT: Ottawa, Ontario

O-Train: Ottawa, Ontario

Metro LRT: Phoenix, Arizona

Martin Luther King, Jr. East Busway BRT: Pittsburgh, Pennsylvania

South Busway BRT: Pittsburgh, Pennsylvania

West Busway BRT: Pittsburgh, Pennsylvania

“The T” LRT: Pittsburgh, Pennsylvania

MAX Blue Line LRT: Portland, Oregon

Streetcar: Portland, Oregon

South Lake Union (SLU) Streetcar: Seattle, Washington

We visited all but the Metro LRT in Phoenix and the Main Street MAX in Kansas City, conducting inter-
views and collecting data in each city. Throughout this paper we use these 21 case studies to discuss 
many of the issues surrounding different modes of surface mass transit and their potential to stimulate 
development.

Bus Rapid Transit Bus Streetcar Light Rail Transit
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CHAPTER	1

Mass Transit  
Options for TOD
As cities move toward denser, more urban-style development, mass transit plays a 

crucial role in the process. Dense development requires access to transport that 

can efficiently move the people who live and work in the area. The alternative —

private automobile transport — quickly leads to congested urban streets, 

neighborhoods, and cities, rendering these areas polluted, chaotic, and unlivable.

Many cities, therefore, consider investing in mass transit to stimulate the hoped-

for development.8 Indeed, a good mass transit investment can be such a catalyst. 

Yet city planners and politicians, who do not always work closely with 

transportation professionals, commonly begin to view mass transit in and of itself 

as a silver-bullet solution for stimulating development. Often the result is a mass 

transit project designed without careful thought to how it addresses current and 

future mobility needs. For example, streetcars in mixed traffic may look nice and 

may even be part of a larger development package, but they rarely provide the 

mobility afforded by higher-quality light rail transit (LRT) or bus rapid transit (BRT). 

Transit designed without thought to future mobility needs can sometimes be 

detrimental to the success of a development, or, if the development is successful, it 

may result in high automobile use or in residents seeking other mass transit 

options, such as standard bus lines. Thus, transit must first be designed to provide 

optimal mobility to the site.

Second, a transit investment and its stations must be attractive and permanent 

enough to persuade potential developers and tenants to locate near it. Finally, no 

matter which mass transit option is selected, it must be affordable to the city and 

implementable within a reasonable time frame.

This chapter discusses three transit modes — BRT, LRT, and streetcar — from this 

maximum mobility perspective and provides a tool for measuring the degree to 

which the system has been designed in a manner consistent with international 

best practices.
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BRT, LRT, and streetcars generally aim to achieve the same goals: an increase in speed, predictability, 
passenger comfort, and passenger capacity. All three modes can operate on surface streets and may 
or may not include important elements such as a dedicated running way, limited stops, off-board fare 
collection, minimized conflicts with traffic at intersections, safe, attractive and permanent stations, and 
high-capacity vehicles. If aligned to the central median in the road right-of-way, all three technologies 
benefit from speed increases by avoiding conflicts with right-turning traffic and slow or stopped taxis, 
bicycles, delivery vehicles, and other causes of delay typically found in the curb lane. However, LRT  
and streetcars both require tracks and catenary (overhead wires), while BRT can operate more or less on 
normal roads.

BRT, LRT, and Streetcars 

Portland’s MAX Blue 
Line LRT runs 33 miles 
from east to west. 
ITDP 

While true bus rapid 
transit (BRT) has more 
recently become 
common in the US, light 
rail transit (LRT) and 
streetcars are popular  
in many cities. 
ITDP
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Comparing the Costs

As part of this report, ITDP collected capital cost data on the six best BRT and LRT corridors in the US, 
as well as on two streetcar corridors. While fully comparable cost data was difficult to come by, when 
all numbers were converted to 2010 dollars they indicated that on average, the cost per mile of BRT 
infrastructure was less than one-half that of similar-quality LRT or streetcar systems. At the same time,  
BRT provided a similar, or sometimes higher, quality of service. In most cases, the cost advantages  
of BRT were considerably greater.

Transit operating costs are more variable and harder to measure than capital costs. Not every city measures 
operating costs in the same way. For example, in addition to standard maintenance and operations, the 
cost of depreciating the rolling stock as well as the cost of maintenance and depreciation  
of the catenary of an LRT or streetcar should be included in operating cost figures. Frequently, however, 
these additional costs are not included. When they are, BRT is generally seen to be less expensive to 
operate than LRT. Obtaining accurate operating cost information that is corridor-specific has proven to be 
quite difficult for both BRT and LRT systems anywhere in the world. 

In the developing world, the operating cost advantages of BRT over LRT or streetcar are greater than those 
in the US given relatively low labor costs in those countries. In the US, for the same level of ridership, 
higher labor costs tend to encourage transit operators to use fewer and larger vehicles and to operate them 
at lower frequencies to minimize the number of drivers needed. This comes at a hidden cost to passengers, 
who experience longer waiting times associated with these lower frequencies. 

In the US and Canada, some project-specific data indicate that the operating costs of BRT are still lower 
than those of LRT. Although LRT operates at lower frequencies and therefore requires fewer drivers, 
maintenance costs for BRT are typically lower than LRT, partly due to the high cost of maintaining and 
depreciating the catenary on LRT systems. (Furthermore, in the US the lower frequencies of LRTs are a 
problem because they do not entice people to make the switch to mass transit.)

One distinct advantage of the low operating cost of BRT versus LRT is that BRT services generally replace 
conventional bus services, assume their operating costs, and reduce those costs through operational 
efficiencies. LRT, on the other hand, sometimes duplicates conventional bus services and competes with 
those services for ridership, thus increasing total transit agency operating losses. However, the potential 
operational savings for any system depends entirely on the service changes introduced as part of the  
new system.

Los Angeles’ Gold Line LRT runs 19.7 miles 
from Pasadena to East Los Angeles and has 
overhead catenary wires.
KARL FJELLSTROM, ITDP

In Bogotá, Colombia, attendants collect 
fares prior to entering the station, which 
isn’t a large addition to operating costs  
since labor costs are low.
KARL FJELLSTROM, ITDP

The three services — Portland’s light rail, 
bus and streetcar — that operate in 
Portland’s downtown increases costs.
ITDP
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9,10

 Graph 1. Capital Cost per mile of BRT, LRT and Streetcar in 2010 US dollars.
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Comparing the Capacities

After the world’s first BRT system opened in Curitiba, Brazil, in 1974, cities were slow to adopt BRT because 
they believed that its capacity was limited to about 12,000 people per peak hour per direction (PPHPD) 
– which was Curitiba’s capacity at the time. While this capacity is rarely needed in the US (where 12,000 
people is more typical of the total daily ridership), in the developing world this capacity constraint was 
a significant argument in favor of heavy-rail metro investments in some venues. This capacity estimate 
increased to 16,000 with vehicular convoying (i.e., multiple vehicles traveling in close proximity) in São 
Paulo, Brazil, but proved hard to maintain. When Curitiba introduced bi-articulated buses, capacity 
increased to about 16,000 PPHPD without convoying.

When the TransMilenio system in Bogotá, Colombia, opened in 1998, it changed the paradigm for limited 
BRT capacities by providing a lane for buses to pass each other at each station and multiple sub-stops 
at each station; and by introducing express services within the BRT infrastructure. These innovations 
increased the maximum achieved capacity of a BRT system to 35,000 PPHPD. Light rail, by comparison, has 
a maximum theoretical capacity of about 20,000 PPHPD,11 but these levels have rarely if ever been achieved 
under real-world conditions, and they require very long multicar vehicles on fully grade-separated rights-
of-way (either elevated, as in Manila, the Philippines, or underground). On normal city streets, the highest-
capacity LRT systems are in Europe, and they typically carry a maximum of about 9,000 PPHPD. There are 
conditions that favor LRT over BRT, but they are fairly narrow. Meeting these conditions would require a 
corridor with only one available lane in each direction, more than 16,000 but fewer than 20,000 PPHPD, and 
a long block length, so the train does not block intersections. These specific conditions are rare, but where 
they exist, light rail would have an operational advantage. Otherwise, any perceived advantages of LRT 
over BRT are primarily aesthetic and political rather than technical.

Seattle’s South Lake 
Union Streetcar 
operates in mixed 
traffic with other 
vehicles, meaning a 
slower ride. 
FLICKR BY GABOFR
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TransMilenio’s 
passing lanes at 
stations have 
increased the capacity 
of the system 
threefold.  
 KARL FJELLSTROM, ITDP 

In the US, current transit capacities are significantly lower than those of the BRT and LRT systems 
mentioned above. This is because domestic capacity is measured as a function of the number of vehicles 
currently serving the corridor (at peak hour, in peak direction), and the physical capacity of those vehicles. 
Yet no corridor in the US has sufficient demand to justify vehicular frequencies high enough to saturate the 
corridor. For example, the current capacity of Los Angeles’ Orange Line BRT is 1,965 PPHPD based on the 
existing fleet. However, the system’s theoretical capacity is much higher: were demand to grow and more 
vehicles put into service, capacity would increase. The LRT corridors in Los Angeles — the Gold Line and 
the Blue Line — have similar capacities based on the existing fleet: 2,090 PPHPD. This capacity, too, could 
grow with an increase in demand. Note, however, that in order to provide capacities that more or less meet 
current demand, Los Angeles provides less frequent services on its LRT lines due to the size of the  
LRT vehicles.

US cities generally search for the sweet spot in the demand-to-capacity ratio and try not to  
provide service frequencies that are so high that their vehicles run empty. Thus, since LRT vehicles  
are larger, in order to justify providing LRT capacities that are similar to a BRT, LRT tends to operate  
at lower frequencies. As mentioned above, due to the perceived capacity constraint of BRT  

there are currently no cases in the US where LRT should be 

favored over BRT.
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Comparing Speeds and Operations

Speeds on the systems we compared were within a similar range. The two main 
factors that explain the difference in speeds between BRT and LRT systems are 
1) the distance between station stops, and 2) the existence or non-existence of 
a transitway. Table 1, to the right, provides speeds for the systems we studied 
and for some international systems, for comparison.

BRT, however, has a distinct operational advantage over LRT: A BRT vehicle 
can operate in mixed traffic on normal streets and then enter dedicated BRT 
infrastructure without forcing passengers to transfer to another vehicle. LRT, 
by contrast, can only operate where there are rail tracks, and passengers 
coming from locations not served by the tracks must transfer to and from 
buses, or to space-consuming park-and-rides, in order to use the system. A 
transfer can pose significant delays and inconvenience to passengers and is 
sometimes enough to turn people away from mass transit. 

It is also easier to introduce express- and limited-stop services into BRT 
systems, since an express bus simply needs a passing lane at stations or the 
ability to pass in a regular traffic lane at stations, whereas rail-based transit 
systems essentially require double-tracking throughout for express services. 
At an average cost of $41 million per mile, double-tracking rail is generally 
prohibitively expensive. Often, a conventional bus route ends up serving a 
limited- or express-stop service parallel to light rail but without the benefits 
of the LRT infrastructure. Express services are one of the most important ways 
to increase bus speeds. It was the introduction of a large number of express 
services to Bogotá‘s TransMilenio that resulted in that system’s high average 
speeds and capacities.
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above	left:
Guangzhou’s direct 
services allow for a 
quicker and more 
comfortable ride than 
before the BRT (below 
photo).  
KARL FJELLSTROM, ITDP

below	left:
The	cost	of	double-	
tracking	was	too	high	
to	add	passing	lanes	
to	Charlotte’s	Lynx	
corridor.
FLICKR BY JAMES WILLAMORE

below	bottom:
Designing multiple 
routes that operate 
along a single corridor 
and also go to different 
destinations reduces 
door-to-door travel 
times. ITDP 

this	page
Denver’s light rail lines 
run right through 
downtown Denver. 
FLICKR BY RACTOD

Table 1. BRT, LRT and Streetcar average speeds in kilometers per hour.12

corridor speed (mph)

Ottawa Transitway 50

Charlotte Lynx 35

Pittsburgh Martin Luther King Jr. East Busway 30

Pittsburgh West Busway 30

Pittsburgh South Busway 28

Ottawa O-Train 25

Portland MAX Blue Line 18.6

Bogotá, Colombia TransMilenio 16.7

Pittsburgh “The T” 16

Curitiba, Brazil, Linha Verde 15.5

Ahmedabad, India, Janmarg 14.9

Denver Central Corridor 14

Denver Southwest Corridor 14

Guangzhou, China, GBRT 14

Kansas City Main Street Metro Area Express (MAX) 14

Las Vegas Metropolitan Area Express (MAX) 13.6

Las Vegas Strip & Downtown Express (SDX) 12.4

Boston Waterfront Silver Line 12.4

Phoenix Metro 11.5

Curitiba, Brazil, RIT Corridors 11.3

Los Angeles Orange Line 11.2

Cleveland HealthLine 11

Budapest, Hungary, Grand Boulevard 11

Mexico City, Mexico, Insurgentes Corridor 10.8

Eugene Emerald Express Green Line (EmX) 10.5

Portland Streetcar 9.9

Boston Washington Street Silver Line 8

Seattle South Lake Union (SLU) Streetcar 5

Bus Rapid Transit Bus Streetcar Light Rail Transit
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Comparing Ridership

Ridership on the corridors we studied was primarily a function of the innate demand characteristics of 
the corridor, but to some degree it also reflected the quality of the service planning. Table 2 compares 
corridor-specific daily ridership between the systems we studied as well as several of the high-performing 
international corridors.

As mentioned above, ridership can indicate the innate demand characteristics of a corridor. A corridor with 
preexisting demand and/or high densities will likely have high ridership when a new mass transit system 
is implemented. But high ridership can also suggest that the services that are designed to use the corridor 
serve the highest potential number of riders who live or work near the corridor. Providing service types 
that reduce total travel time for passengers encourages ridership. In Guangzhou, the Zhongshan Avenue 
GBRT has services that exit the corridor and continue to other neighborhoods. In both Bogotá and Curitiba, 
the BRT systems have multiple express, limited, and local service options. For LRT systems, it is difficult to 
offer multiple service types to alternative destinations, as services must remain on their tracks and cannot 
circulate around neighborhoods that are not served directly by the LRT infrastructure. This lack of flexibility 
can result in lower system ridership.

Table 2. BRT, LRT and Streetcar Daily Ridership. 13 

corridor average daily  
weekday ridership

Ottawa Transitway  244,000 

Denver Central Corridor  62,782 

Phoenix Metro  41,784 

Portland MAX Blue Line  34,500 

Los Angeles Orange Line  33,000 

Pittsburgh "The T"  28,232 

Pittsburgh Martin Luther King, Jr. East Busway  24,000 

Boston Washington Street Silver Line  18,848 

Denver Southwest Corridor  17,746 

Las Vegas Strip & Downtown Express (SDX)  16,789 

Cleveland HealthLine  15,800 

Charlotte Lynx  14,000 

Boston Waterfront Silver Line  13,602 

Portland Streetcar  11,400 

Eugene Emerald Express Green Line (EmX)  10,000 

Pittsburgh South Busway  9,262 

Ottawa O-Train  9,000 

Pittsburgh West Busway  8,419 

Las Vegas Metropolitan Area Express (MAX)  7,400 

Kansas City Main Street Metro Area Express (MAX)  5,400 

Seattle South Lake Union (SLU) Streetcar  3,000 

Bus Rapid Transit Bus Streetcar Light Rail Transit
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Platform-level boarding on 
Lanzhou’s LBRT saves travel 
time for everyone and makes 
boarding less cumbersome for 
the elderly or families with 
strollers.
ITDP 
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Implementation Speed, Phasing,  
and Environmental Impacts
Finally, a BRT can be designed and implemented within an extremely short time frame. A few very good 
projects around the world, like Guangzhou, went from a firm political commitment to implementation 
within eighteen months. A more reasonable time horizon is three to four years, as was the case for the 
Pittsburgh South Busway BRT and the Los Angeles Orange Line BRT. In many cities around the world, a 
major selling point for BRT is that mayors or governors are able to get the projects built and operational 
within a single term of office, as happened in Bogotá during the 1998–2001 term of Mayor Enrique 
Peñalosa. LRT projects tend to have much longer time horizons. This means that one politician can decide 
to build a BRT and preside at the ribbon cutting while a subsequent politician might make a promise to 
build LRT, only to have it realized by yet another politician years into the future. It also means that the mass 
transit and land use benefits will be felt much more quickly with BRT than with rail-based modes.

In addition, BRT provides much greater flexibility in terms of phasing. A city can build high-quality BRT 
along just a segment of an existing bus route where the BRT infrastructure is most needed, then extend this 
BRT infrastructure farther along the corridor as money becomes available and the need for these measures 
increases. The Ottawa Transitway BRT and Pittsburgh’s BRT corridors developed in this phased manner. 
With LRT, operating a very short segment first rarely makes economic sense because of the transfers it 
forces onto passengers between rail and bus, or to their cars, at either end.

In any transit system, more passengers mean greater environmental benefit. To know the actual 
environmental impact of a mass transit project, one has to look at a number of factors: the impact the 
project has on modal shift (how many former motorists are using the new transit system), the vehicle miles 
traveled by the transit fleet before and after project implementation, the emissions related to construction, 
and the vehicle-specific emissions from the transit vehicles.

The first corridor of 
TransMilenio was 
implemented in Mayor 
Enrique Peñalosa’s 
3-year term. 
ITDP 
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Because BRT systems tend to have catchment areas that are larger than those of LRT systems, they also 
tend to have greater modal shift. Curitiba is the only city in the world that maintained its share of public 
transit users for nearly three decades during the period of motorization (generally, as countries become 
richer, more people drive).

Many environmentalists support rail-based transit for environmental reasons, but to date only BRT projects 
have been certified as greenhouse gas-reduction projects by the Clean Development Mechanism defined 
in the Kyoto Protocol (see Bogotá and Mexico City).14 Additionally, the volume of vehicle-specific emissions 
that LRT and electric trolley bus systems produce depends on how their electric power is generated. If the 
source is coal-fired power plants, then the system may actually produce more CO2 than normal diesel 
vehicles do, even though people are exposed to fewer emissions on the street. Buses are major producers 
of particulate emissions unless they use low-sulfur fuels, have particulate traps and clean engines, or run 
on some source of fuel that is an alternative to diesel. These particulate emissions are the main problem 
for BRT systems because the particles can become trapped in BRT stations and pose a significant health 
hazard. As such, BRT projects should also be used to introduce cleaner buses and cleaner fuels into the 
city’s bus fleet. Jakarta, Indonesia, for instance, introduced the first Compressed Natural Gas (CNG) buses 
as part of its BRT system. Some cities like Quito, Peru, and São Paulo use electric trolley buses in their BRT 
systems, making these very similar to LRT systems, though in São Paulo the buses introduced operational 
problems due to poor catenary maintenance; and Quito experienced financial problems when electricity 
prices skyrocketed with power sector deregulation. A growing number of cities are looking to hybrid buses.

BRT also reduces bus sector emissions by increasing bus speeds and rationalizing bus routes, hence 
reducing the number of bus miles traveled. In cities with high bus traffic, this is sometimes the main 
source of emissions reductions from a BRT project. Compared to rail systems, BRT systems also tend to 
be less intensive users of concrete and steel. Producing steel and concrete and building underground or 
elevated concrete structures generates a large amount of CO2. Many heavy-rail metro projects cannot 
reduce enough operations-related carbon emissions during their first twenty years to compensate for their 
construction-related CO2 emissions. Surface LRT generates less construction-related CO2 but still tends to 
generate more than a BRT project does.

left
Lima’s bus fleet is make 
up of new CNG buses 
when the BRT was 
introduced.
KARL FJELLSTROM, ITDP 

right
Demolishing and 
resurfacing streets for 
LRT or streetcar 
reconstruction 
generates a large 
amount of CO2 
emissions.
PORTLAND STREETCAR INC.
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Assessing The Quality  
of Surface Mass Transit

While there is some ambiguity surrounding the definition of different rail-based mass transit systems, it is 
generally understood what makes an LRT an LRT and what makes a streetcar a streetcar. There has been far 
greater ambiguity surrounding the notion of what, exactly, constitutes BRT. The lack of a common definition 
for BRT has caused confusion in discussions about the technology since its inception. However, as a result 
of a rapidly growing body of experience with BRT, today the international BRT technical community has a 
much better understanding of the essential elements of a successful BRT than it did a decade ago.

Until recently, the absence of such an agreement among planners and engineers meant that for every new 
world-class BRT corridor, dozens opened that lacked many of the essential features of BRT. The residents 
and decision-makers in cities where these systems were built were largely unaware of the differences 
between their systems and the world’s best BRT systems. Similar to what happened in Brazil in the 1980s, 
in a growing number of such cities the public and political leaders came to associate BRT with a quality of 
service significantly inferior to what was expected from rail-based alternatives. This phenomenon occurred 
in countries ranging from the United States to China, India, and Indonesia. In a few cases, some new 
systems that were identified as BRT actually made conditions worse for many transit passengers.

The lack of understanding of what constitutes a BRT system has led to branding problems. The absence of 
any sort of quality control has allowed marginal bus system improvements to be branded as BRT, leading 
to some community backlash against the concept of BRT. Modest incremental improvements, while 
sometimes beneficial to bus riders, are often not the most cost-effective solution. They certainly do not 
add up to the fundamental change needed to shift the travel paradigm from a dispersed pattern of private 
automobile travel to bus-based mass transit.

At the Giangding 
station, the 
Guangzhou BRT has 
3 sub-stops each 
with 3 docking bays 
to allow for local, 
limited and express 
services.  
KARL FJELLSTROM, ITDP. 
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In 2010, The BRT Standard15 was introduced by a 
committee composed of the world’s leading BRT 
experts. The BRT Standard lays out the essential 
elements of BRT and provides a framework for 
system designers, decision makers, and the 
sustainable transport community to implement 
and identify top-quality BRT. The best BRT 
corridors are those that combine efficiency 
and sustainability with passenger comfort 
and convenience. The BRT Standard uses 
design characteristics that have been proven 
to correlate with enhanced performance and 
superior customer experience. The measures 
that receive points under The BRT Standard have 
been evaluated in a wide variety of contexts, in 
both the developing and developed world, and in 
high-demand and low-demand systems. These 
elements are generally easily recognizable and 
simple to score without a massive data collection 
process. This evaluation method celebrates 
high-quality BRTs but is not intended to denigrate 
lighter BRT improvements, or even improvements 
to conventional bus systems, that may also yield 
important benefits to customers. Under The 
BRT Standard, a corridor of a BRT system can be 
certified as gold-standard, silver-standard, or 
bronze-standard.

The BRT Standard is an 
international standard 
for best practice in  
BRT design. 
ITDP

BRT STANDARD

GOL D

BRT STANDARD

B R ON ZE

BRT STANDARD

S IL VE R
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Although it is easier to judge whether an LRT project is truly an LRT, a quality standard similar to The 
BRT Standard also exists for LRT systems. Yet it turns out that LRT systems often suffer from many of the 
same design flaws present in weaker BRT systems: the lack of a dedicated runningway, and of curbside 
or curb-adjacent alignment, at-level boarding, and prepaid boarding, among other features. In fact, the 
most important attributes of BRT in terms of speed and capacity are also the most important attributes of 
high-quality LRT or streetcar, with only minor divergences. As such, it is also possible to score the LRT, BRT, 
and streetcar systems we studied using the same BRT Standard scoring system. Table 3, right, shows the 
rankings of the systems we studied, along with some international systems for comparison:

As shown to the right, LRTs scored using The BRT Standard almost consistently score in the bronze range. 
Of the LRT corridors we investigated, only the Portland MAX Blue Line scores silver. This is largely due to a 
lack of flexibility in service types that results from rigid tracks. In addition, despite a common assumption 
that LRTs have platform-level boarding, many of those examined for this report had a significant number of 
stations without this feature. Finally, peak frequencies for many LRTs average 7–10 minutes, significantly 
less frequent than many BRTs. This is due to the high capital costs of LRT vehicles, which make them more 
expensive to purchase and operate at high frequencies. As a result, even though LRTs are less commonly 
technically diluted, the cost of their fixed infrastructure and rolling stock prohibits these systems from 
including many of the attributes of a well-designed BRT.

The BRT Standard 2013 scorecard 
includes six categories of BRT 
system design with a maximum 
score of 100.
ITDP 16

CATEGORY		 max score

brt	basics		
Busway alignment  7

Dedicated right-of-way 7

Off-board fare collection 7

Intersection treatments 6

Platform-level boarding 6

service	planning

Multiple routes 4

Peak frequency 3

Off-peak frequency 2

Express, limited, and local services 3

Control center 3

Located in top-ten corridors  2

Hours of operations 2

Demand profile 3

Multi-corridor network 2

infrastructure

Passing lanes at stations 4

Minimizing bus emissions 3

Stations set back from intersections  3

Center stations 2

Pavement quality 2

	 max score

station	design	and	station-bus	interface

Distance between stations 2

Safe and comfortable stations 3

Number of doors on bus 3

Docking bays and sub-stops 1

Sliding doors in BRT stations 1

quality	of	service	and	
passenger-information	systems

Branding  3

Passenger information  2

integration	and	access

Universal access 3

Integration with other public transport  3

Pedestrian access 3

Secure bicycle parking  2

Bicycle lanes  2

Bicycle-sharing integration 1

TOTAL		 100

BRT	BASICS (Minimum Needed: 18) 33
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Table 3. BRT, LRT, Streetcar and Bus scores per The BRT Standard 2013.

corridor score

Guangzhou, China, GBRT 

Curitiba, Brazil, Linha Verde 

Curitiba, Brazil, RIT corridors 

Cleveland HealthLine 

Mexico City, Mexico, Insurgentes 

Johannesburg, South Africa, Rea Vaya 

Portland MAX Blue Line

Budapest, Hungary, Grand Boulevard 

Ahmedabad, India, Janmarg 

Ottawa Transitway

Pittsburgh Martin Luther King, Jr. East Busway 

Las Vegas Strip & Downtown Express (SDX) 

Pittsburgh "The T" 

Denver Central Corridor

Phoenix Metro 

Denver Southwest Corridor

Ottawa O-Train

Charlotte Lynx 

Los Angeles Orange Line 

Eugene Emerald Express Green Line (EmX) 

Pittsburgh West Busway Basic BRT

Pittsburgh South Busway Basic BRT

Boston Waterfront Silver Line Below Basic

Las Vegas Metropolitan Area Express (MAX) Below Basic

Boston Washington Street Silver Line Below Basic

Kansas City Main Street Metro Area Express (MAX) Below Basic

Seattle South Lake Union (SLU) Streetcar Below Basic

Portland Streetcar Below Basic

With the exception of Cleveland’s HealthLine BRT, BRTs in the US and in Canada score bronze or below.17 

Internationally, there are many silver-standard BRTs and several gold-standard BRTs. To date, gold-
standard BRT corridors have been developed in Curitiba, Rio de Janeiro, Bogotá, Guangzhou, and Lima, 
Peru. High-quality LRTs have been developed in many cities in Europe, including in Budapest, where a 
silver-standard LRT has multiple routes, high frequency, priority at most intersections, platform-level 
boarding, and a fully dedicated running way.

Bus Rapid Transit Bus Streetcar Light Rail Transit BRT Standard Gold BRT Standard Silver BRT Standard Bronze
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Rio de Janeiro, 
Brazil’s gold-
standard TransOeste 
is the first high-
quality BRT built  
in Brazil outside  
of Curitiba.
ITDP 

Cleveland’s silver-standard 
HealthLine BRT has 
median-aligned lanes and 
a fully dedicated busway. 
 ITDP 

Phoenix Metro LRT 
scores as bronze but 
doesn’t have multiple 
routes or the ability 
to run multiple 
services.
FLICKR BY SEAN MARSHALL

Las Vegas, Nevada’s 
Strip & Downtown 
Express, with median-
alignment, dedicated 
lanes and proof-of-
payment fare collection 
scores as bronze on  
The BRT Standard. 
ITDP 
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Portland’s streetcar  
has been a part of the 
revitalization of the  
Pearl District.  
PORTLAND STREETCAR, INC.

In the past decade there has been a resurgence of streetcar systems as a transportation option in many 
cities. Their low construction cost and ease of integration into urban environments is appealing to many 
cities. Yet streetcars are simply lower-quality versions of light rail and receive lower scores on The BRT 
Standard. Generally, streetcar systems run in the street at grade on embedded rails, often in mixed traffic; 
they stop frequently and operate at average speeds of less than 12 miles per hour. 18 Many people note 
that streetcars are for local, primarily downtown trips,19 whereas light rail is for regional trips.20 But even 
downtown trips are better served by a mode with more of the most important elements of high-quality 
transit, such as fully dedicated lanes, at-level boarding, and the flexibility to leave downtown. Scores for 
streetcars on The BRT Standard generally fall far below the minimum threshold for bronze. These low 
scores translate to slower speeds, longer waiting times, less reliability, inferior stations, and a forced 
transfer to travel anywhere beyond downtown. 

Yet significant economic development in several cities has recently been attributed to investment in 
streetcars, with the best-known examples being in Portland’s Pearl District and Seattle’s South Lake Union 
neighborhood. 
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CHAPTER	2

Preexisting Factors 
Supporting TOD
Many factors that are unrelated to the quality or type of transit investment 

contribute to the likelihood of successful TOD. Such factors can be divided into  

two categories:

  1)  Preexisting attributes of a city or corridor that support TOD

  2)  Government interventions to stimulate development

By categorizing in this way we can both control for factors unrelated to transit 

mode and quality, and provide additional guidance to cities on the circumstances 

under which development is more likely to occur.

This chapter describes those preexisting attributes that make it more or less 

likely that a corridor will develop. Chapter 3 discusses government interventions 

that were used in many of the cities to successfully stimulate TOD, particularly in 

the places where preexisting conditions were not fully supportive of development.

It is difficult to identify a direct correlation between preexisting corridor 

attributes and development impacts without also looking at the degree to which 

the government intervened to prepare the corridor for development. A parcel of 

land that is not ripe for development based on the attributes described below can 

still become more market-ready if the government intervenes. Thus, this chapter 

should be seen as a first step to determining any preexisting potential for a 

corridor to develop while Chapter 3 discusses those actions a government can take 

to stimulate development. Both elements are critical to understanding when a 

corridor is prepared for development and how a transit investment can help.
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Table 4 lists each corridor we studied and the 
corresponding total dollars of private TOD 
investment that resulted.

Some transit corridors (Portland MAX Blue Line 
LRT, Cleveland HealthLine BRT) yielded significant 
investment while others (Las Vegas MAX, Ottawa 
O-Train) yielded little or none. The research 
showed that one of the most important preexisting 
factors in each of those cities and corridors were 
regional market strength and the quality of the 
land through which the corridor runs. If either 
of these factors is strong, TOD impacts could 
be significant if accompanied by government 
support. When weak, however, these factors do 
not necessarily indicate that development will not 
happen. Instead, a weak regional market or a weak 
(Limited) land market means that a higher level of 
government intervention is needed to stimulate 
development, and the results are likely to be more 
modest.

This research also showed that the development 
potential of the land served by the transit 
investment, if accompanied by government 
support for TOD, was by far the most important 
factor in predicting whether development was 
likely to occur adjacent to a new transit system 
investment (see Chapter 4).

Seattle’s South Lake 
Union Streetcar runs 
through a formerly 
under-utilized district.
 ITDP 

Table 4. Total TOD investment of corridors studied

corridor
total tod  

investment
(in millions)

Portland MAX Blue Line  $6,600 

Cleveland HealthLine  $5,800 

Kansas City Main Street Metro Area Express (MAX)  $5,200 

Portland Streetcar  $4,500 

Seattle South Lake Union (SLU) Streetcar  $3,000 

Phoenix Metro  $2,821 

Denver Central Corridor  $2,550 

Las Vegas Strip & Downtown Express (SDX) $2,000

Boston Waterfront Silver Line  $1,000 

Ottawa Transitway  $1,000

Pittsburgh Martin Luther King, Jr. East Busway  $903 

Charlotte Lynx  $810 

Boston Washington Street Silver Line  $650 

Los Angeles Orange Line  $300 

Denver Southwest Corridor  $160 

Eugene Emerald Express Green Line (EmX)  $100 

Las Vegas Metropolitan Area Express (MAX) nominal

Ottawa O-Train  nominal 

Pittsburgh "The T"  nominal 

Pittsburgh West Busway  nominal 

Pittsburgh South Busway  nominal 

Bus Rapid Transit Bus Streetcar Light Rail Transit
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Regional Market Strength

In examining preexisting corridor attributes, we began by looking at the overall market strength of the 
region in which the transit line was built. This allowed us to determine whether there was a correlation 
between successful TOD and robust regional real estate markets. However, given the data available,  
we did not observe a significant correlation.

The overall development that is likely to occur in a city or region over a period of time is reasonably 
predictable, as are the conditions under which developers will invest to increase the building stock. 
However, the specifics of the land market served by the transit line and the ability of the government to 
channel whatever investment is taking place into TOD locations matters a lot more than overall real estate 
market strength.

Each year, PricewaterhouseCoopers provides an index of the overall growth potential in various cities in its 
annual report, Emerging Trends in Real Estate.21 This report gives an initial indication of how much growth 
to expect in many cities.

Table 5 presents TOD investment figures for the most successful transit corridor in each city we studied, 
together with an overall assessment of the regional real estate market strength in the city. Some cities with 
poor regional land markets, like Cleveland, had very successful TOD impacts, while other cities with strong 
regional markets had far less impressive TOD impacts. The overall regional real estate market strength, 
however, does give some indication of the breadth of TOD investments that can be absorbed. In a weak 
market, it is likely that only one relatively short corridor is likely to be able to leverage TOD investment. 
In a stronger market, perhaps two or three corridors might leverage TOD investment, but even then the 
government needs to make the necessary effort to channel investment to these corridors.

Table 5. TOD Impacts in the most successful corridor in each city, in relation to regional real estate market strength. 

city regional real estate 
market strength

total tod investment
(in most successful transit corridor)

Portland Generally Good $6.6 Billion (MAX Blue Line LRT)

Cleveland Generally Poor $5.8 billion (HealthLine BRT)

Kansas City Fair $5.2 billion (Main Street MAX bus)

Seattle Generally Good $3 billion (SLU Streetcar)

Phoenix Fair $2.821 billion (Metro LRT)

Denver Generally Good $2.55 billion (Central Corridor LRT)

Las Vegas Generally Poor $2 billion (SDX BRT)

Boston Generally Good $1 billion (Waterfront Silver Line bus)

Ottawa Generally Good $1 billion (Transitway BRT)

Pittsburgh Fair $903 million (MLK, Jr. East Busway BRT)

Charlotte Generally Good $810 million (Lynx LRT)

Los Angeles Generally Good $300 million (Orange Line BRT)
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Chapter 3: Markets to Watch
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Market Strength of Land Served  
by New Surface Mass Transit
At the local level, some land markets are stronger than others. In cities with high growth potential, focusing 
development around a few transit stations can help direct the overall growth to a few compact, urban, 
transit-oriented centers. In cities with low growth potential, focusing development efforts around transit 
stations in the parts of the city anchored by stronger land markets may offer the best hope for stimulating 
new growth in the city.

According to the Center for Transit Oriented Development (CTOD):

The strength of the real estate market in a particular transit community is a significant 
determinant of the type of investment that might be made… It is difficult… to catalyze private 
development in an area with limited or no existing market activity. Conversely, an area with 
strong market activity may not need the same level of intervention to attract development 
or encourage desired building types. Emerging areas that have some market strength, but 
few successful urban, mixed-use buildings, on the other hand, may be ideal candidates for 
[government intervention]. Here, program intervention can help to push a ripening market and 
escalate development intensity and quality since higher density mixed-use building types cost 
significantly more to build on a per-square-foot basis.22

Developers are more likely to take the risk of developing a site if the potential income generated by 
property leases after development is significantly higher than the income received under current land 
use.23 The greater the uncertainty about the ability to rent the properties, the greater this potential income 
gap needs to be in order to induce development. Thus, land can be classified into a typology that indicates 
its likelihood of developing based loosely on this economic principle.



MORE DEVELOPMENT FOR YOUR TRANSIT DOLLAR 39

The CTOD developed a real estate market strength typology for Portland’s Metro.24 This typology classifies 
the development potential of an existing area of land (i.e., “real estate market strength”), which indicates 
the corresponding level of government intervention needed to aid development there (in this case, in the 
form of a TOD grants program). We adopted this typology, with slight modifications, and applied it to our 
study corridors based on the market strength of the majority of the land through which the transit corridor 
passes. Specific data on market strength is difficult to collect, so we categorized development potential in 
the following ways:

1. Limited
Land that is not easily developed, either because it is already built up, is 
owned by institutions, adjacent to a highway or active rail line, topographically 
difficult to develop, divided into small parcels with confusing title deeds, 
extremely contaminated, or blighted with no clear economic anchor nearby. 
Certain government interventions could stimulate development but would 
likely be extremely resource intensive.

2. Emerging
Land is available for redevelopment. It is perhaps currently blighted but is 
adjacent to an economic anchor and hence likely to redevelop with some 
government intervention. The land may not develop without intervention 
on its own in the near-term, but some government support could have a 
transformative effect. Interventions can stimulate significant development  
on this land.

3. Strong
Land markets that tend to be in or adjacent to downtowns, where land is 
available for development, and where other natural or historical features such 
as waterfronts or historical buildings make the land attractive to developers. 
Certain government interventions could help further spur development. 
Here the planning authorities will also have more leverage to improve the 
walkability and other transit-oriented qualities of the development. Fewer 
tax incentives, infrastructure financing, or other forms of financial support 
will be necessary to stimulate development per se, since investment interest 
is already high. Under this market type, regulatory authorities can also use 
strong developer interest to leverage amenities, such as affordable housing, 
bicycle lanes, bike sharing, transit stations, and other public amenities in 
exchange for zoning bonuses.

In the revitalization of 
Pittsburgh’s East 
Liberty neighborhood, 
the market strength of 
the land was enhanced 
by the MLK Jr. East 
Busway BRT as well as 
the surrounding 
neighborhoods. 
ELDI
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While this typology includes three distinct categories, it is, in practice, a spectrum of market strength. The 
weaker the market the more government intervention is necessary to facilitate development; the stronger 
the market the less government intervention is needed—a small extra push may be enough—but the more 
leverage the government may have over developers to deliver on other social objectives.

Market strength along corridors in our study was estimated based on the city’s overall market strength and 
by an observational assessment of land along the corridor. We applied this typology to entire corridors, 
though it was developed for specific TOD sites. Naturally, any corridor is likely to contain a mixture of land 
types, but using this typology we broadly classified the corridors we studied based on the predominant 
type of land through which each transit line passes.

In addition to the inherent market strength of the land, several other factors can significantly affect a site’s 
development potential. Land assembly can be a very expensive and time-consuming process. Regardless 
of the type of land, assembling a plot of land large enough to attract a major developer can be more 
expensive and difficult in some areas than in others. However, if the municipal government already owns 
large parcels of land in the area, the cost of land assembly will be lower and could move the land into the 
Emerging or Strong category. Similarly, if the land is currently developed with low-value properties, like 
warehouses or surface parking lots, and the difference between the potential value and the current value 
of rental incomes is high, it could be easier and less costly to acquire the land, which would also potentially 
move the land from the Limited to the Emerging or Strong category.

Along most of the Pittsburgh MLK Jr. East Busway BRT, one of the primary reasons development has been 
so difficult is that much of the land is divided into small parcels. The main exception is the urban subcenter 
of East Liberty, which is now redeveloping. Here, a concentration of municipal land (30% of the land  
around the East Liberty BRT station), surface parking lots, and deteriorated affordable-housing estates 
made it relatively easy to assemble a critical mass of large parcels of land for redevelopment. The site 
is also adjacent to Shadyside and Ellsworth, two higher-income communities that are able to attract 
commercial development.

The owner of the land also matters. Some developers are themselves risk-averse, or are in fact families 
or groups of individuals for whom collective decision-making is difficult. In such cases the owners may 
be reluctant to redevelop a property given the uncertainty of a return-on-investment or because they are 
unable to come to a group decision. An example of the latter is in Seattle, near the South Lake Union (SLU) 
Streetcar corridor. While the corridor itself is strong, parking lots that are relatively valuable due to their 
proximity to South Lake Union and downtown Seattle sit on family-owned land that has been passed down 
through several generations. With each generation came more family members, thus more owners. The 
cash yield from these parking lots is low but reliable, and the trouble of convening all owners to consider 
selling the lots for potentially higher yet riskier returns means that the parking lots will not develop until all 
of the owners reach agreement. If many of the sites adjacent to a transit corridor are of this nature, the local 
land market will generally be weak.

Ideally, to assess development sites, each station area in the system should be ranked according to 
its inherent market potential, and then the overall corridor potential should be classified based on the 
percentage of the land in each category. However, such a systematic analysis was beyond the scope of 
this paper. Rather, we determined the development potential of the majority of the land served by the new 
surface mass transit investment based on site visits and interviews.
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Denver created a station 
area typology to 
determine where to 
focus their TOD efforts.
RTD
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corridor corridor real estate  
market strength

Kansas City Main Street Metro Area Express (MAX) Strong

Denver Central Corridor Strong

Las Vegas Strip & Downtown Express (SDX) Strong

Boston Waterfront Silver Line Strong

Portland Streetcar Strong

Seattle South Lake Union (SLU) Streetcar Strong

Eugene Emerald Express Green Line (EmX) Emerging

Los Angeles Orange Line Emerging

Boston Washington Street Silver Line Emerging

Charlotte Lynx Emerging

Cleveland HealthLine Emerging

Ottawa Transitway Emerging

Phoenix Metro Emerging

Pittsburgh Martin Luther King, Jr. East Busway Emerging

Portland MAX Blue Line Emerging

Denver Southwest Corridor Limited

Las Vegas Metropolitan Area Express (MAX) Limited

Ottawa O-Train Limited

Pittsburgh "The T" Limited

Pittsburgh South Busway Limited

Pittsburgh West Busway Limited

Table 6. Preexisting corridor market strength for each of the systems we studied.

Even a high-quality, gold-standard BRT, LRT, or 
streetcar might result in minimal TOD impact if 
the transit system passes predominantly through 
land with poor development potential. Often the 
reason a system passes through undevelopable 
land is that a former freight railway right-of-way 
or a median along a limited-access freeway was 
available and selected for use as the transit 
corridor. Sometimes, undevelopable land is in 
some form of public use like a park, a school,  
a garbage dump, or an electric power station.  
Some of it may not be developable because it 
lies within a flood plain, or on a slope too steep 
to develop, or in an area prone to some other 
form of natural disaster. It may also be former 

Land with Limited Development Potential

industrial land with a level of environmental 
contamination so high that it is unlikely that either 
the government or a developer would invest the 
funds required to clean it up. 

Sometimes land is hard to develop for other 
reasons. If land is carved up into small plots, 
the title deeds are ambiguous and/or tied up 
in litigation, and there are many existing land-
owners, it could be expensive and cumbersome  
to assemble enough land to attract the sort of 
anchor tenant that would kick-start a process  
of urban revitalization. Problems with title  
deeds are also fairly common on old industrial 
properties such as those along former freight  
rail lines.

Bus Rapid Transit Bus Streetcar Light Rail Transit
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The Pittsburgh MLK Jr. East Busway BRT 
runs mainly on a former freight rail corridor. 
The buses continue into downtown but are not 
on dedicated right-of-way for the critical last 
mile of the trip. Much of the land on either side 
of the BRT trunk corridor is either already built 
up, alongside hilly undevelopable land, or on 
old industrial land that the city has never made 
much of an effort to redevelop. Some of the 
old industrial land is brownfield that requires 
environmental cleanup.

The Denver SouthWest Corridor LRT, the 
Ottawa O-Train, and the Pittsburgh “T” LRT 
are similarly situated along rail rights-of-way 
with little adjacent developable land. While 
Denver’s SouthWest Corridor runs alongside 
miles of industrial land, Ottawa’s O-Train runs 
past a local university and a major highway, 
and Pittsburgh’s “T” LRT passes through hilly, 
undevelopable land.

The Las Vegas MAX does not run along a 
former rail right-of-way but passes through 
land of extremely low value that would require 
significant government effort to be developed. 

The existing character of the land is dominated 
by big-box retail and strip mall development, 
as well as utility plants, including a large water 
treatment facility. Many of the people who live 
or work along the corridor are low-income, and 
crime is a problem. Las Vegas as a region had 
limited real estate development potential after the 
2009 economic downturn, and most of the new 
development is occurring downtown. Therefore, 
the MAX corridor has failed to leverage any land 
development.

Denver’s Southwest 
Corridor operates along 
industrial land and rail 
right-of-way, which 
contributes to its 
limited development 
potential.
FLICKR BY JEFFREY BEALL
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The proximity of Boston’s 
Waterfront to its central 
business district has 
strengthened the land’s 
development potential and 
made it an attractive area 
for tenants that are either 
priced out of the downtown 
or are unable to find the 
space they need.
ITDP
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Land with Strong Development Potential

A mass transit corridor is more likely to have 
a significant development impact — without 
additional government interventions — if it 
passes through a lot of land that is desirable for 
redevelopment as opposed to through a small 
amount of such highly desirable land.

We classified the land surrounding the 
Seattle and Portland streetcars, Kansas 
City Main Street Metro Area Express (MAX), 
Boston Waterfront Silver Line, Denver Central 
Corridor LRT, and Las Vegas Strip & Downtown 
Express (SDX) BRT corridors as Strong. This 
classification was based on the fact that these 
systems either were built almost entirely 
within a revitalizing downtown area, or they 
connect a revitalizing downtown area with 
a desirable adjacent property. The Portland 
Streetcar operates almost entirely within 
the highly desirable Pearl District, which is 
redeveloping for a variety of reasons. The 
Seattle SLU Streetcar connects downtown 
Seattle to South Lake Union, a waterfront 

neighborhood adjacent to downtown that is 
ripe for redevelopment. Similarly the Boston 
Waterfront Silver Line connects downtown 
Boston to a highly desirable waterfront area 
adjacent to downtown. A majority of the 
Kansas City Main Street MAX runs in or directly 
adjacent to downtown, then continues for a 
short segment to southern parts of Kansas City. 
Denver’s Central Corridor LRT runs exclusively 
in the downtown and periurban areas. The Las 
Vegas SDX also runs through downtown Las 
Vegas and onto the Las Vegas Strip. In each 
case the new transit service was helpful in 
unlocking development, but the land already 
had very strong redevelopment potential, as 
described later.

Certain preexisting characteristics in 
neighborhoods make parcels of land more 
interesting to developers. The more of these 
characteristics a parcel has, the more likely it 
is to develop on its own with fewer government 
interventions.
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Bogotá’s downtown was 
previously crime-ridden and 
dangerous, but the BRT, which 
runs directly through the historic 
downtown, has helped to bring 
activity to the area.
ITDP

Most urban development occurs around a hub. 
A hub is a cluster of employment and economic 
activity that attracts people to the location. 
Downtowns are the most likely hubs, as they 
tend to concentrate employment; but there may 
be other hubs in a city, like a cluster of major 
universities and cultural institutions, major 
hospitals, or other economic subcenters.

Downtowns across the US are revitalizing. 
Many cities’ downtowns already have the highest 
concentrations of jobs and sometimes also of 
residents. Downtowns enjoy “agglomeration 
economies”25  where co-location with other 
businesses and residential areas tends to lower 
overall travel costs and other transaction costs. 
Unless blighted by crime, poor schools, or the 
lack of other basic services, downtowns are, once 
again, becoming desirable locations for investors.

Downtowns have two critical advantages 
when it comes to stimulating TOD investments. 
First, downtown sites are likely to be served by 
a large number of preexisting transit and other 
transportation corridors, making them more 
accessible to other neighborhoods and thus more 
attractive to development. Second, downtowns 
tend to have urban characteristics more oriented 
to mass transit users. Many older US city centers, 
particularly on the East Coast and in the Midwest, 
were built before the age of the automobile. As a 
result, the street grids, design of the buildings, 
and mix of land uses were all at a pedestrian scale, 
oriented toward use by pedestrians and public 
transit passengers. 

Today, with the revitalization of US downtowns, 
mass transit that is incorporated into a city’s 
downtown tends to have a good chance of making 

Downtowns and Other  
Transit-Oriented Hubs 

a positive impact on downtown development. 
However, because US downtowns are generally 
making a comeback anyway, TOD impacts along 
new surface mass transit investments observed 
in downtown areas are somewhat difficult to 
attribute solely to the new mass transit line. A 
downtown may well have seen property values 
rise quickly enough to stimulate new development 
even in the absence of a new transit investment. 
On the other hand, many cities that have not 
yet revitalized their downtowns, and whose 
downtowns remain strictly commercial hubs that 
go dormant at 5pm, are seeing the introduction 
of a transit line downtown as a stimulus for new 
mixed-use development and a more modern 
downtown.

In addition to the potential for directly 
impacting the urban downtown, a new surface 
mass transit line that enters and/or passes 
through a city’s downtown is generally more likely 
to have positive TOD impacts, even beyond the 
downtown, than one that begins and ends outside 
of downtown. The reason is that a large portion of 
residents in most US cities still work downtown, 
and the existence of a direct transit connection to 
work may make or break their choice of where to 
live.

A new surface mass transit investment that 
passes through the city’s downtown, therefore, is 
more likely to leverage new TOD investment than 
a new transit investment in a system that does 
not go near downtown or that terminates prior to 
reaching downtown.
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Table 7. A mass transit system that runs on dedicated lanes in a city’s downtown is more likely to leverage TOD.

In the corridors we studied, all of the 
most successful transit investments from the 
perspective of leveraging TOD investment pass 
through or into the cities’ downtowns. Cleveland’s 
highly successful HealthLine BRT connects the 
two most important economic hubs in Cleveland: 
downtown, which is a major employment center, 
and University Circle, which includes a cluster of 
universities, hospitals, and cultural institutions. 
The Las Vegas SDX connects the Las Vegas Strip – 
the largest economic center in the state of Nevada 
– with downtown Las Vegas. Similarly, the Eugene 
Emerald Express Green Line (EmX) BRT connects 
the University of Oregon with downtown Eugene. 
All had positive development impacts.

corridor enters into  
downtown

tod investment
(millions)

Portland MAX Blue Line Yes $6,600

Cleveland HealthLine Yes $5,800

Portland Streetcar Yes $4,500 

Kansas City Main Street Metro Area Express (MAX)  Yes $5,200 

Seattle South Lake Union (SLU) Streetcar Yes $3,000 

Phoenix Metro Yes $2,821 

Denver Central Corridor Yes $2,550 

Las Vegas Strip & Downtown Express (SDX) Yes $2,000 

Boston Waterfront Silver Line Yes $1,000 

Ottawa Transitway Yes $1,000 

Pittsburgh Martin Luther King, Jr. East Busway No $903 

Charlotte Lynx Yes $810 

Boston Washington Street Silver Line Yes $650

Los Angeles Orange Line No $300

Denver Southwest Corridor Yes $160 

Eugene Emerald Express Green Line (EmX) Yes $100 

Pittsburgh South Busway No nominal 

Ottawa O-Train No nominal 

Pittsburgh West Busway No nominal 

Pittsburgh "The T" Yes nominal 

Las Vegas Metropolitan Area Express (MAX) Yes nominal 

Bus Rapid Transit Bus Streetcar Light Rail Transit
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By contrast, the Los Angeles Orange Line does 
not pass through or near downtown Los Angeles, 
and it had limited land development impacts. In 
Pittsburgh and Ottawa, the true BRT portions of 
the BRT systems end just short of those cities’ 
downtowns. All of the BRT corridors in Pittsburgh 
merge into automobile traffic when entering 
downtown, while in Ottawa, the fully grade-
separated BRT services enter downtown but do 
so in underperforming curbside bus lanes. These 
systems also had more limited land development 
impacts compared to other systems.

In terms of the LRT systems we studied, 
Denver’s Central Corridor LRT is a combination 
of several LRT lines that merge as they enter 
downtown. As such, Denver’s Central Corrdior LRT 
corridor had a good impact on land development 
downtown. The Phoenix Metro LRT, the Blue Line 
LRT, and the Charlotte Lynx LRT also enter the 
downtown areas and connect to surrounding 
areas; they also had relatively positive land 
development impacts.

Ottawa’s curb-side bus lanes run through 
the downtown, but, due to traffic conflicts 
at the curb, do not provide any of the 
time-savings benefits of its extensive 
bus-only corridors.
FLICKR BY PAUL SHERWOOD

Seattle’s SLU Streetcar, though it carries few 
passengers and is relatively unimportant as 
a transit line, connects the South Lake Union 
neighborhood to downtown Seattle, linking 
two of Seattle’s strongest land markets. The 
Portland Streetcar connects downtown Portland 
to an adjacent former industrial zone that is now 
the hottest land market in Portland — the Pearl 
District.

 In summary, the TOD impacts of a transit 
investment are determined by whether 
the investment directly serves downtown 
more so than by the type or quality of the 
transit investment.
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Charlotte’s Lynx LRT 
connects Uptown, a 
former textile hub, 
with the downtown. 
SOUTH END NEIGHBORHOOD 

ASSOCIATION
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After the demolition of the 
Harbor Freeway, Portland’s 
waterfront was transformed 
into a park. 
FLICKR BY PANCHENK 
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Today, many of the strongest urban land markets 
are waterfronts or historical districts near central 
business districts or subcenters. Waterfronts are 
an important natural feature that may make an 
area more attractive to potential developers. As 
discussed in the 2012 report The Life and Death of 
Urban Highways,26 waterfronts in cities worldwide 
are often former ports or industrial areas whose 
connection to the rest of the city was severed by 
the construction of massive highways in many 
cases. In the 1970s, as ports relocated to deeper 
water farther from town centers, cities began to 
recognize the commercial value of redeveloping 
these waterfronts as lively commercial centers; 
as a result, they have been making improvements 
to the zoning codes and urban infrastructure that 
previously had prevented development along 
waterfronts. Developers have come to the table 
and developed new vibrant waterfronts in cities 
from Cleveland to Vancouver to Oslo.27

In the cities we surveyed, several areas 
are redeveloping primarily because they are 
located on waterfronts. The Waterfront Silver 
Line in Boston, with its new tunnel connecting 
central Boston to the waterfront, leveraged a 
considerable amount of TOD investment despite 
the fact that most of the transit line is of fairly 
low quality. Investment was a success mainly 
because the land was waterfront adjacent to the 
downtown, and hence ripe for redevelopment. 
The South Lake Union neighborhood in Seattle is 
also redeveloping in part because it is adjacent to 
newly accessible waterfront.

Historical districts and historical buildings 
are also assets that make a neighborhood more 
likely to be redeveloped. From the 1950s into the 
1970s urban renewal demolished parts of historic 
town centers and waterfront areas, making way 
for shopping malls, highways, parking lots, 
and car-oriented “towers in the parking lot.”28 
Those buildings that survived, however, are 
today becoming valuable assets for restoration 
that are treasured by a rising segment of the 
population — those whom economist Richard 
Florida terms the “Creative Class.” This group, 
whose members generally work in cities in careers 
structured around innovation, represents the new 
direction of the US post-industrial economy.29 The 

group plays a large role in the trend toward the 
revitalization of historic town and city centers and 
the reuse of former industrial zones.

As a result of these trends, the renovation of 
historic buildings is becoming more fashionable 
among real estate developers and consumers. 
Along the successful Pittsburgh MLK Jr. East 
Busway BRT corridor, for example, the East Liberty 
Station area is redeveloping in part due to this 
historical legacy. East Liberty, a once vibrant 
neighborhood, was destroyed in the 1970s as a 
result of urban renewal projects that surrounded 
and isolated it from the neighboring communities. 
While its buildings generally remained intact, 
its population dwindled and the neighborhood 
became crime-ridden. Today new tenants are 
taking advantage of the wide availability of the 
area’s beautiful historic buildings, preserving 
them and converting them into vibrant spaces.30 
Among the developments, the trendy Ace Hotel 
chain is set to take over a nineteenth-century 
YMCA building; and Google, along with several 
other technology firms, has moved into a 
renovated Nabisco factory.

Waterfronts and Historical Assets
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In Kansas City, an important landmark in the 
jazz movement, many historic buildings in the 18th 
& Vine Jazz District have recently been renovated. 
After years of urban flight, 18th & Vine was left 
dilapidated and vacant. The city government, 
the Kansas City Downtown Council, and the Jazz 
District Redevelopment Corporation (the local 
community development corporation, or CDC) 
have all helped market and attract developers to 
these historic buildings. Redevelopment includes 
the American Jazz Museum, the Negro Leagues 
Baseball Museum, several historic structures,  
new retail construction, and more than 800 
apartment units.

The existence of historical and cultural assets 
along the Cleveland HealthLine BRT corridor, 
formerly called Millionaire’s Row, also helped to 
strengthen the preexisting land market in that city 
and classify Euclid Avenue as an Emerging market 
in our study (see “Preexisting corridor market 
strength for each of the systems we studied,” 
p. 42). Redevelopment efforts along the Euclid 
Avenue corridor began in 1994,  
before the BRT and were aided by significant 
historic preservation funds. Although the corridor 
had already attracted incremental redevelopment 
investments before the BRT existed, these assets, 
in combination with the BRT, were critical to the 
TOD impacts along Cleveland’s HealthLine. 

In some cases old industrial land has been 
redeveloped successfully. Some historical 
industrial buildings and warehouses make for an 
interesting new urban landscape. An old industrial 
site can become a valuable asset if it is located 
in a sufficiently strong land market, such as near 
a downtown or adjacent to a waterfront or other 
popular area. 

The neighborhood of MidTown in Cleveland 
lies along Euclid Avenue between downtown 
and University Circle. Formerly, it was home 
to light industrial use; in recent years, much 
of it was abandoned. Now, however, Midtown 
is being redeveloped. While many of the old 
industrial buildings and warehouses were cleared, 
others — like the Baker Electric Building — have 
been converted into offices for high-tech 
companies, giving the neighborhood a unique 
character.

19th Century YMCA in 
Pittsburgh along the 
MLK Jr. East Busway 
BRT in the process of 
conversion to a  
trendy hotel.
FLICKR BY RWOAN

$81 million of 
redevelopment has 
helped Kansas City’s 
historic Jazz district 
revitalize in recent 
years. 
FLICKR BY CHRIS M70 
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Land in the Emerging category is the most 
interesting from the perspective of TOD impacts 
and public policy. If land has Limited development 
potential, it is unlikely to develop regardless 
of the quality of the surface mass transit 
investment. If the land has Strong development 
potential, it is likely to develop with relatively 
modest public involvement regardless of the 
quality of the surface mass transit investment. 
If, on the other hand, the land could develop 
but would require various forms of government 
intervention to stimulate the market, a surface 
mass transit investment — and the quality of that 
investment — could make a significant difference 
in the amount of TOD investment leveraged.

The land surrounding the Cleveland HealthLine 
BRT, Eugene EmX BRT, Los Angeles Orange Line 
BRT, Boston Washington Street Silver Line, Ottawa 
Transitway BRT, Phoenix Metro LRT,  Blue Line LRT, 
and Charlotte Lynx LRT was classified as Emerging. 
These transit systems, with the exception of the 
Los Angeles Orange Line, all enter downtown 
areas that are being revitalized and have some 
historical and cultural assets, and connect them to 
surrounding areas with land of varying degrees of 
emerging development potential. 

Cleveland’s HealthLine BRT corridor is in a city 
where the regional property market is extremely 
weak. Cleveland is a struggling industrial city 
that experienced a downturn during the 2009 
economic crisis. However, the development 
potential of the Euclid Avenue neighborhood was 
significantly better than in the rest of the city; 
and it was possibly the only corridor that could 
help bring new development to Cleveland and 
begin to strengthen the overall property market. 
Euclid Avenue was already the bus corridor 
with the highest demand in the city, and it is 
built right into the downtown area. The corridor 
had a concentration of historical properties as 
well as many large abandoned plots ripe for 
redevelopment. Chapter 6 includes a detailed case 
study on how Cleveland invested nearly all of its 
development resources on redeveloping the Euclid 
corridor to overcome a weak regional market and 
an emerging corridor-specific land market.

The beautification of 
Las Vegas’ busway 
has contributed to 
the resurgence of the 
historic downtown. 
ANNIE WEINSTOCK, ITDP

Land with Emerging Development Potential
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CHAPTER	3

Government 
Interventions
The preexisting market conditions along the studied corridors, and the effects  

of those market conditions on TOD were discussed in the previous chapter. 

A variety of government interventions can help promote development on a 

parcel of land adjacent to a surface mass transit station. The stronger the 

institutions working together to broker these interventions, the more likely they 

are to succeed. The more the government and affiliated development organizations 

show that they have a coherent plan and are following through with it, the greater 

the degree of confidence they will instill in potential investors. A strong 

redevelopment authority, for example, may see a TOD project through from start  

to finish by crafting a neighborhood brand and bringing the government together 

with potential developers. A strong community development corporation (CDC) 

might be able to mobilize an otherwise reluctant government to act on unrealized 

neighborhood development potential, or help the government raise funds, market 

the location, and so on.

These interventions could involve regulation, such as changing zoning and 

parking laws; government investments in new infrastructure, such as water, sewer, 

power, or telecommunications; low-interest forgivable government loans for 

developers, which reduce financial risk; tax abatements for new developers; or the 

government’s powers of eminent domain or tax repossession for land assembly.  

A well-crafted government intervention consisting of extensive government 

investment, loans, and tax incentives, coupled with an assertive use of government 

powers, has a greater likelihood of achieving a good TOD outcome. Government’s 

role may also involve marketing the site to potential developers and addressing 

developer concerns about government bureaucracy, which may be acute in  

urban areas.
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To determine the potential impact that the quality of a surface mass transit investment may have on TOD 
results, we classified the degree to which the government intervened to make a corridor a success as 
follows: 

1.	Weak
The government did almost nothing to promote TOD. 

2.	Moderate
Some effort was made by the government to promote development at a few sites through rezoning, 
investing into related infrastructure, some financial incentives, environmental clean-up, land 
assembly, or marketing activities. 

3.	Strong
The government used its powers to promote TOD along significant parts of the transit corridor. This 
includes most of the following: rezoning, creating a comprehensive plan with a specific focus on 
the corridor, pro-active outreach to developers, environmental clean-up, land assembly, extensive 
marketing of the corridor, and a range of financial incentives.

Table 8, below, provides an overview of government intervention in the cities we analyzed. This table shows 
a nearly direct correlation between total dollars of TOD investment and government TOD support. Even in 
Strong land markets, government support was necessary to encourage development. The sections that 
follow describe a range of government interventions in one or more of our study corridors.

Table 8. Government interventions are essential to leveraging land development in a range of citywide land markets.

corridor government tod support tod investment (millions)

Portland MAX Blue Line Strong  $6,600 

Cleveland HealthLine Strong  $5,800

Kansas City Main Street Metro Area Express (MAX) Strong  $5,200 

Portland Streetcar Strong  $4,500 

Seattle South Lake Union (SLU) Streetcar Strong  $3,000 

Phoenix Metro Moderate  $2,821 

Denver Central Corridor Moderate  $2,550 

Las Vegas Strip & Downtown Express (SDX) Moderate  $2,000 

Boston Waterfront Silver Line Moderate  $1,000 

Ottawa Transitway Moderate  $1,000 

Pittsburgh Martin Luther King, Jr. East Busway Moderate  $903 

Charlotte Lynx Moderate  $810 

Boston Washington Street Silver Line Moderate  $650 

Los Angeles Orange Line Moderate  $300 

Denver Southwest Corridor Moderate  $160 

Eugene Emerald Express Green Line (EmX) Moderate  $100 

Las Vegas Metropolitan Area Express (MAX) Moderate nominal

Ottawa O-Train Weak nominal 

Pittsburgh "The T" Weak  nominal 

Pittsburgh South Busway Weak  nominal 

Pittsburgh West Busway Weak  nominal 

Bus Rapid Transit Bus Streetcar Light Rail Transit



56 MORE DEVELOPMENT FOR YOUR TRANSIT DOLLAR

Agencies, Authorities, 
and Other Institutions
A city’s ability to make regulatory changes and stimulate TOD depends in large measure on the 
effectiveness of existing public and private institutions. For example, regional planning agencies help 
set long-term development goals for an entire region; these may include TODs in specific locations. The 
city planning and transportation staffs make critical decisions on land-use regulations, transportation 
policy, and project design. Redevelopment authorities, economic development departments, and 
community development corporations can help attract developers, assemble land, and secure financing. 
Local foundations often provide grants and can convene both public and private institutions to stimulate 
development and affordable housing efforts in certain TOD areas. The specific administrative structures 
of these agencies often vary, but the objectives are similar. Well-functioning agencies that work together 
toward common goals increase the likelihood that development will occur at specific desired sites or along 
a specific transit corridor.

In addition to the transit 
investment, Cleveland invested 
in its streetscape with new 
benches, planters and artisan-
crafted garbage cans. 
ITDP.
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Regional Planning Agencies 

Regional bodies are particularly important where 
metropolitan regions are broken up into multiple 
independent municipalities, but in general they 
play a valuable role in most metropolitan areas. 
Regional planning agencies, including councils of 
governments (COGs) and metropolitan planning 
organizations (MPOs), have played an important 
role in setting the land use agenda across multiple 
municipalities. Many COGs grew out of private 
regional planning efforts initiated in the 1920s; 
many others were the result of federal legislation 
in the 1970s that provided funding to encourage 
regional-level planning and coordination. COGs 
tend to be nonprofit private associations but 
composed of representatives from municipal or 
county governments. MPOs were established 
to comply with the provisions of the Intermodal 
Surface Transportation Efficiency Act (ISTEA) 
of 1991, which made the receipt of federal 
transportation funds from the Highway Trust 
Fund contingent upon the creation of such bodies 
and the completion of regional transportation 
plans. TOD-supportive plans and programs at the 
regional level have helped guide some municipal-
level efforts.

These regional bodies vary greatly in their level 
of influence. If they act as regional governmental 
bodies as well as the regional MPO, as is the case 
in Portland, Las Vegas, and Denver, they can be 
relatively powerful and can play an important 
role in promoting TOD. They can both fund TOD 
efforts directly and direct the use of US federal 
transportation funds toward TOD projects. In 
other cases, as in the New York Tri-State area, the 
regional MPO is weak, and most critical decisions 
are made by state- or municipal-level agencies and 
public authorities.

The state of Oregon established Metro,  
a regional governmental body with unusually 
broad powers. It is the only regional governing 
body whose Council of Governors is elected 
directly. It operates regional enterprises such as 
solid-waste management and is funded through 
earmarked property tax revenues and user fees. 
Metro oversees long-range regional planning 
and is charged with managing the region’s 
urban growth boundary and developing growth 
management and land use policies, creating 
an overall transportation plan, and allocating 

federal funds to regional-level projects. Its dual 
role as the region’s MPO also allows it to approve 
federal transportation fund expenditures. This 
structure has been pivotal to the implementation 
of a coordinated land use and transportation plan. 
Metro also works with the City of Portland to set 
LRT system expansion policy, which includes a set 
of targets designed to measure corridor readiness 
for mass transit investment prior to expansion.

The Denver region has also established a 
robust regional governing body: Denver Regional 
Council of Governments (DRCOG). This body 
coordinates regional planning efforts across 56 
municipalities and helps to implement Denver’s 
metropolitan vision and TOD strategies by funding 
planning activities. Similar to Metro, DRCOG is 
also the Denver region’s MPO. It plans, programs, 
and coordinates federal transportation funds as 
well as distributes federal municipal planning 
and implementation grants to municipalities, 
counties, state agencies, housing authorities, 
nonprofits, corporate interests, and philanthropic 
and academic organizations. The TOD agenda 
in Eugene, Oregon, is similarly set and overseen 
by its regional body — the Lane Council of 
Governments (LCOG). LCOG created the 
comprehensive plan for Eugene and Springfield 
as well as the Eugene-Springfield transportation 
system plan.
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Redevelopment Authorities

Many of the cities surveyed in this report, 
including Pittsburgh, Boston, Eugene, Denver, 
Portland, and Los Angeles, have city-level 
redevelopment authorities that help with various 
aspects of land development. Most of them are 
public authorities. A redevelopment authority is 
typically a government-controlled yet partially 
independent corporate body whose task is 
to revitalize deteriorated areas. It is typically 
governed by a board of directors appointed by 
the mayor and/or the governor, which holds 
it partially accountable to the public. These 
authorities are generally exempt from many civil 
service labor and procurement rules, which gives 
them more autonomy in the hiring and firing of 
staff and contractors. Most are financed through a 
combination of public revenue, such as earmarked 
taxes and proceeds from quasi-corporate activities 
such as the assembly and sale of land. Many also 
raise funds by selling bonds backed by these 
primary sources of revenue. 

Many states also have state-level and 
regional redevelopment authorities, which can 
complement city-level agencies and operate in 
their absence. The Ohio Development Services 
Agency manages Community Development Block 
Grants, technical assistance, and other financial 
instruments that were critical to marshaling the 
resources necessary to make redevelopment 
possible along the Cleveland HealthLine BRT.31 

Generally, redevelopment authorities 
participate in some or all of the following 
activities:32

1. Establishing a vision for a site: 
Many redevelopment authorities issue 
planning grants, since in Emerging land 
markets a strong vision is needed to sell 
new developments to both developers and 
the developers’ target audiences (buyers/
tenants). The Portland Development 
Commission (PDC) provides grants for pre-
development activities such as architectural 
planning studies, market assessments, and 
environmental studies, which can further 
strengthen support for development projects.

2. Assembling land, including taking real 
estate through eminent domain: 
Many urban development projects require 
a developer in order to assemble a number 
of contiguous small land parcels, each with 
a different owner, into a larger parcel. A 
redevelopment authority might help broker 
such an assembly of land. The power of 
eminent domain varies significantly from 
state to state. Because these powers were 
sometimes abused in urban renewal efforts 
of the 1960s and 1970s, many states curtailed 
the powers of redevelopment authorities by 
narrowing the scope of what is considered a 
public purpose. Redevelopment authorities 
tend to focus on sites that used to be 
considered “blighted” but that are now called 
“entitlement” areas. Often, these areas 
are Emerging land markets, because they 
generally require a greater degree of public 
intervention to make private investment 
in the location viable. Whenever possible, 
municipalities prefer to avoid the use of 
eminent domain, instead encouraging the 
willful relocation of businesses and residents 
in which both parties agree on a fair market 
price for the relocation.
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Former manufacturing buildings, like the 
Todd Bolender Center for Creativity and 
Dance, have been great opportunities for 
redevelopment along the MAX in Kansas 
City’s downtown.  
DANCEHUNTER, LISA LIPOVAC=
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Portland Development 
Commission provides 
funds for planning 
studies and grants in 
designated areas, like 
the above Downtown 
Waterfront. 
PORTLAND DEVELOPMENT 

COMMISSION 
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3. Cleaning up environmentally contaminated 
land and demolishing/rehabilitating 
substandard structures: 
Sometimes land parcels with strong development 
potential are nonetheless contaminated as a result 
of former industrial uses. Sometimes substandard 
structures remain on the land and need to be 
demolished. Redevelopment authorities help clear 
and decontaminate the land in order to attract 
development. While demolition can be relatively 
straightforward, decontamination can often be 
an unpredictable and expensive undertaking. The 
role of the redevelopment authority in this process 
is to assess the sites and access the funding 
necessary to prepare them for development. The 
Denver Urban Renewal Authority, for example, 
has been instrumental in rehabilitating such sites, 
including a large one on the SouthWest Corridor 
LRT that was formerly home to one of the country’s 
largest rubber manufacturers.

4. Establishing design standards: 
Redevelopment authorities can also influence 
the zoning and design processes. Though 
zoning is generally controlled at the municipal 
level, redevelopment authorities often work 
as intermediaries between the city and 
developers to expedite the permit process 
and influence zoning changes, both of which 
can make sites more attractive to developers. 
In Portland’s Pearl District, for example, PDC 
worked with the city to achieve density and 
height increases as part of an agreement with 
the developer to construct the streetcar.
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5. Participating in real estate development 
and commercial revitalization: 
Redevelopment authorities can be 
instrumental in attracting anchor tenants. 
As with Portland’s PDC, redevelopment 
authorities can act as intermediaries and 
negotiators, ensuring that both developers 
and the city benefit. After initial redevelopment 
occurs, redevelopment authorities help to 
attract tenants. Redevelopment authorities 
generally target anchor tenants — those 
whose presence attracts other tenants. As an 
intermediary with the city, the redevelopment 
authority is frequently able to offer a variety of 
loans, tax abatements, and other incentives 
(see Chapter 3) to entice the anchor tenant. 
Sometimes the redevelopment authority 
helps the city and the tenant negotiate the 
level of conformity to design standards and 
zoning codes (initial tenants often have greater 
leverage to reject certain criteria they don’t 

Denver’s design standards 
provide specific guidelines 
regarding new development. 
CITY OF DENVER,  

PLANNING DEPARTMENT. 

like). Once the anchor tenant commits, other 
investors are generally more confident to 
follow, even with less government support 
and stricter conformity to design standards 
and zoning codes. During the redevelopment 
of Pittsburgh’s East Liberty neighborhood 
in the MLK Jr. East Busway BRT corridor, the 
financing agreement that the Pittsburgh Urban 
Redevelopment Authority put together with 
East Liberty Development, Inc. (ELDI) and 
Mosites Company for Whole Foods Market 
secured Whole Foods’ tenancy in East Liberty.
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Pittsburgh’s URA played a 
critical role in assembling the 
financing for the Whole Foods 
in East Liberty.
EAST LIBERTY DEVELOPMENT INC.

6. Issuing bonds, borrowing money, investing 
funds, and receiving grants:
Many cities chose to establish redevelopment 
authorities because these institutions have the 
ability to harness different financing mechanisms 
(see “Financing mechanisms,” p. 82), as opposed 
to municipal economic development departments, 
whose powers are more limited (see “City and 
state agencies and transit authorities,” p. 64). 
Historically, many redevelopment authorities 
have used bonds to finance urban renewal 
projects because redevelopment authorities, 
unlike municipal governments, can issue bonds 
without voter approval. Pittsburgh’s URA issued 
$60 million in Special Tax Development Bonds to 
fund development anywhere in Pittsburgh. These 
bonds were backed by a portion of revenue from 
a 1% sales, use, and hotel excise tax levied on 
Pittsburgh’s regional asset district (RAD).33
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In the absence of a citywide redevelopment 
authority, cities like Cleveland, Charlotte, and 
Eugene have municipal economic development 
departments, which provide many of the same 
functions as the redevelopment authorities but 
are different in that they do not have the ability to 
issue bonds without voter approval and without 
limits.

Many cities, like Las Vegas, have both 
redevelopment authorities and municipal 
economic development departments. In Las 
Vegas the redevelopment authority works with 
developers to implement and provide financing 
for revitalization, while the municipal economic 
development department creates, coordinates, 
and encourages new development, affordable 
housing, and redevelopment throughout the city. 

The most successful TOD projects have come 
out of cities that had strong city planning and 
transportation departments that worked in close 
coordination with each another. The role of a city 
planning department, with respect to TOD, is 
generally to approve a vision for the city, make 
recommendations for zoning changes where they 
will be most beneficial, and set housing policy. 
Often the zoning changes must be approved 
by a separate planning commission or zoning 
board, an appointed body that oversees the city’s 
compliance with the comprehensive plan. Most 
city planning departments, including those in all of 
the cities studied in this report, are also involved 
with urban design decisions. Typically their role 
also includes enforcing zoning codes, though 
sometimes this is the responsibility of the building 
department.

Other municipal agencies also play a role in 
TOD. Transportation departments implement 
long-range transportation plans, often set by 
the regional planning agency. Other agencies 
involved include public works departments, which 
maintain roads, sidewalks, and landscaping; and 
community development or housing departments, 
which oversee affordable housing. Sometimes 
the parks department also plays a role in TOD if 
building a park or high-quality public space can 
further stimulate development.

City and State Agencies and Transit Authorities

Sometimes transit authorities, which are 
generally public authorities governed by 
appointees of the governor, the mayor, and/or the 
heads of several affected municipalities, also play 
a role in TOD. In some cases the transit authority 
owns land and air rights at bus terminals, train 
and metro stations, and depots. It may, therefore, 
directly participate in land development by 
entering into a joint development agreement on 
such transit agency–owned land. One benefit of 
this type of joint development is that the transit 
agency can use a portion of the projected revenue 
from developing its land to fund some portion of 
its capital costs or operating costs.

below
Development along Los 
Angeles’ Orange Line 
BRT has been most 
prominent around the 
North Hollywood 
station area. 
ITDP

opposite	page
The World Trade Center 
Silver Line station in 
Boston was built on 
MBTA land but financed 
by a private developer. 
FLICKR BY MVMM
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Massachusetts Bay Transportation Authority 
(MBTA) and Massport worked with a private 
developer to help finance the underground World 
Trade Center Station on Boston’s Waterfront Silver 
Line. Some transit authorities as a result have 
TOD departments to help facilitate TOD on transit 
agency-owned sites; examples include Denver’s 
Regional Transit District and the Charlotte Area 
Transit System (CATS) in Charlotte, North Carolina. 

In Cleveland, many city agencies worked 
closely together to ensure that land-use decisions 
complemented decisions about the HealthLine 
BRT. While the Greater Cleveland Transit Authority 
planned and operates the BRT, the city planning 
department and the public works, community 
development, and economic development 
departments were all involved to emphasize the 
connection between the HealthLine and land use. 
The Department of City Planning was responsible 
for zoning changes and planning, while the 
Department of Economic Development designed 
and implemented the developer outreach 
strategy once the HealthLine was operational. 
The Department of Public Works participated in 
the corridor beautification process, transforming 

segments of the corridor with decorative street 
furniture and greenery. Finally, the Department 
of Community Development made funds for 
station-area planning available to local community 
development corporations (see “Community 
development corporations and other nonprofits,” 
pg. 66) and distributed the community block grant 
funds and tax abatements.
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A community development corporation (CDC) 
is a neighborhood-level body that oversees 
redevelopment in a specific area. The urban 
renewal efforts of the 1960s spurred widespread 
disinvestment in cities from both public and 
private sources. Suburbanization, combined 
with the social upheaval of the times, left cities 
deteriorated and without a sufficient tax base to 
provide many of the high-quality public services 
needed to maintain residents and private 
capital.34 Federal, state, municipal, and private 
funds poured into cities in the form of affordable-
housing tax credits, Community Development 
Block Grants, workforce development programs, 
and more, all in an attempt to bring back 
deteriorated cities. Coordinating these multiple 
efforts, however, was difficult. CDCs were formed 
to coordinate and focus the available funds.

Many cities, like Pittsburgh, Phoenix, Boston, 
Kansas City, and Denver, have both CDCs and 
redevelopment authorities. In these cases the 
redevelopment authority provides an overall 
growth strategy for the region, and the CDC 
provides a targeted, neighborhood approach  
to programs. Other cities, like Cleveland, do not 
have citywide redevelopment authorities and  
rely more heavily on their CDCs to perform  
the functions of redevelopment authorities,  
albeit at the neighborhood level. Kansas City  
has an Economic Development Corporation 
(KCEDC), a nonprofit agency that manages the 
efforts of six statutory redevelopment agencies: 
the Tax Increment Financing Commission, the 
Downtown Economic Stimulus Authority, the 
Land Clearance for Redevelopment Authority, 
the Enhanced Enterprise Zone Boards, the Port 
Authority and the EDC Loan Corporation. All of 
these agencies provide services and incentives  
to encourage development in downtown  
Kansas City.

Unlike federal, state, or even municipal 
government, whose focuses are broader, CDCs 
are able to select the exact programs and funds 
they need most in order to begin transforming 
their communities. Since a CDC focuses on one 
particular community, its intimate knowledge of 
the obstacles to that community’s revitalization is 
valuable when it comes to selecting development 
sites, incentive programs, or financing tools. 

Community Development Corporations and Other Nonprofits 

Additionally, CDCs occupy a unique space 
between the community and the private sector —
they are able to both organize and advocate 
for residents and direct financial resources to 
neighborhoods.

Since established, CDCs have sprung up 
all over the country, with “over $100 million 
in grants and program related investments 
(PRIs) [from the Ford Foundation] to support the 
creation and growth of community development 
corporations.”35 Nearly all CDCs today, including 
CDCs in the cities surveyed in this report, are 
involved in affordable housing development, from 
construction and renovation to homeownership 
assistance, and neighborhood comprehensive 
planning. In addition to affordable housing and 
planning, CDC activities vary according to each 
community’s needs. In some cases CDCs have 
placed an emphasis on TOD in their communities. 
In Eugene, the Metropolitan Affordable Housing 
Corporation CDC has completed several projects 
near the bronze-standard EmX BRT, including a 
104-unit affordable housing complex. Denver’s 
New West Side Economic Development CDC is 
working to promote development around its LRT 
and to redevelop the Jody Apartments, a 63-unit 
affordable housing complex adjacent to the 
Sheridan light-rail station.

Not only are CDCs important partners for cities 
and developers, but they also provide for-profit 
developers with access to myriad low-interest 
loans that can provide gap financing for projects. 
This has been accomplished in Pittsburgh, 
Phoenix, and elsewhere.
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In the early 1980s, as President Reagan was 
entering the White House, funding for social 
services and urban programs was cut. Several 
private foundations, including the Ford 
Foundation, became concerned about the fate of 
the movement they had worked hard to support 
and began to look for new ways to support 
community development groups. In 1979, a 
group of Ford Foundation trustees and program 
officers established the Local Initiatives Support 
Corporation (LISC). Finding it risky to invest money 
directly into CDCs, and wishing to increase the 
management capacity of fledgling CDCs, LISC 
became the intermediary between foundations 
and CDCs, determining who could reliably repay 
loans and get results. The Prudential and Aetna 
companies, with Ford, invested the initial $9.3 
million to start LISC,36 but today it is supported by 
numerous organizations, for-profit companies, 
and public agencies.

LISC helps CDCs access funds in one of two 
ways:

1.  LISC uses its own resources to provide 
CDCs with access to capital in the form 
of grants and low-interest loans. 

2.  LISC acts as a go-between for 
the various stakeholders in local 
communities, coordinating interests 
across different local stakeholders. 
Collaborating with different 
stakeholders and sectors gives CDCs 
access to funding available through 
these various stakeholders.37

Local Initiatives Support Corporation (LISC) 

Although it is a national organization, LISC 
maintains local offices in all of the areas in which 
it works, giving autonomy to leaders in the local 
communities. LISC believed that concentrating 
resources and consensus around community 
development goals and objectives would produce 
more successful revitalization efforts. This LISC 
model became known as community development 
partnerships (CDPs).38 Furthermore, having LISC 
behind a CDC established that organization’s 
financial credibility, and many financial 
institutions became more willing to fund these 
efforts. 

LISC funding has been transformational 
in many of the cities surveyed for this report. 
LISC Phoenix has played an important role in 
the development that has occurred around the 
Phoenix Metro LRT. It helped to create a regional 
fund called the Sustainable Communities Fund 
(SCF), “to incentivize, leverage, and guide 
development of equitable TOD in areas well served 
by high capacity transit.”39 Capital for the SCF was 
provided by a $10 million loan from LISC Phoenix 
and another $10 million from Raza Development 
Fund. Since 2011, the SCF has provided $12 million 
in loans for 800 affordable-, workforce-, and 
market-rate housing units along the LRT corridor, 
and an additional $3 million in loans for a health 
care center adjacent to the LRT corridor.40

While not an LISC office, Cleveland’s 
Neighborhood Progress, Inc. (NPI) operates in 
many of the same ways as an LISC. Founded in 
1988 with seed funding from the Ford Foundation, 
local foundations, and corporations, NPI is the 
local funding intermediary between CDCs and 
local foundations, the business community, 
and government. NPI aggregates foundation 
and private-sector funds and grants those to 
local CDCs, and provides technical and financial 
assistance for environmental assessments 
of properties. It also has a branch called New 
Village Corporation, which acts as a real estate 
development partner with CDCs and private 
developers; provides gap financing for select 
developments;41 and works to make neighborhood 
revitalization efforts a citywide priority. NPI 
maintains an organizational board composed 
of people from the major sectors in the city, and 
maintains boards for each of its programs to LISC, although a national entity, has regional offices all over the country. LISC
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ensure that each effort receives high support and 
visibility. NPI’s efforts have resulted in not only 
strong CDCs in Cleveland but also a focus on the 
development of market-rate housing — which is 
rare for CDCs — designed to bring back market 
activity to Cleveland as a whole.

Other Community-level Nonprofits 

In addition to local CDC and LISC offices, there 
are also other types of community-level nonprofit 
organizations that work to support economic 
development in cities. These nonprofits may 
focus on a variety of issues, such as community 
service, education, beautification, and other 
support services. Several of the cities studied in 
this report have nonprofits that work to preserve 
and maintain their waterfronts. In Boston, The 
Boston Harbor Association worked to clean up 
the South Boston Waterfront, helping to attract 
new businesses and development to the fledgling 
Innovation District.

Foundations 

Private foundations can play an important role 
in the comprehensive planning process as well 
as in project implementation and financing. 
Foundations often have access to program-related 
investment funds, low-interest loans, and grant 
programs that are not accessible to for-profit 
developers and government agencies.

Foundations have played an important role 
locally and nationally in supporting development. 
As mentioned above, the work of many CDCs 
would not be possible without LISC, which was 
created and supported by the Ford Foundation. 
Similarly, local foundations like the Boston 
Foundation in Boston and the Arizona Community 
Foundation in Phoenix have played an important 
role in providing CDCs with financing for projects 
and with institutional and operational support.

In Pittsburgh, the development deal that 
brought in Whole Foods Market catalyzed the 
development of a larger strategy for what is 
now the East End Growth Fund, a fund for the 
revitalization of East Pittsburgh. Local foundations 
used the investment model developed in the East 
End Growth Fund to close the gap for the Whole 
Foods development to scale up all work in East 
Liberty. The McCune Charitable Foundation, The 
Heinz Endowments, Roy A. Hunt Foundation, 
Richard King Mellon Foundation, and The 
Pittsburgh Foundation collectively gave $2.47 
million to create the East End Growth Fund for 
local CDCs to use as equity investments in more 
projects. With cash flow from the Whole Foods 
project, East Liberty Development, Inc. has been 
able to start securing lines of credit in addition 
to the East End Growth Fund for the purpose of 
buying and revitalizing more properties, especially 
affordable-housing properties.
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Business Improvement Districts (BIDs)

Some cities have what are known as business 
improvement districts (BIDs). A BID is a 
defined area within which property owners and 
commercial tenants pay an additional tax or fee 
to fund projects and services within the district’s 
boundaries. Denver’s downtown BID has invested 
in streetscape enhancements that have improved 
the look and feel of downtown Denver to the 
extent that residential and commercial properties 
have begun to move back downtown. 

A BID can be operated by a nonprofit or by 
a quasi-governmental entity, but it is typically 
governed by a board of directors composed 
of local property owners, businesses, and 
government officials. BIDs are generally easier 
to create in economically healthy commercial 
districts where the surrounding property owners 
are able and willing to pay additional taxes in 
exchange for a higher quality of public service and 
better marketing for the area.

In most cases, a majority of local businesses 
in the area need to petition the local government 
to create the BID, and a state or local government 
must legally approve its creation. After a BID is 
created, grants acquired by the city for programs 
and/or incentives such as tax abatements can be 
made available to existing businesses or used to 
recruit new business to the area.

The Downtown Council of Kansas City, a 
BID created in 1981, represents business and 
property owners and works to market and beautify 
downtown Kansas City. The Downtown Council 
also formed a Political Action Committee (PAC) 
that endorses and provides financial support 
to candidates for public office who support the 
downtown and initiatives important to the growth 
and success of the downtown.

Denver’s BID encapsulates 
most of the Central Corridor LRT 
and has helped attract 52 new 
developments since 2007. 
DENVER URBAN RENEWAL AUTHORITY
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Comprehensive Planning

Once the appropriate institutions are in place, it may be possible for a city to begin planning for TOD. 
One of the first tools a government can use to begin to direct development into a specific corridor is a 
comprehensive plan. Comprehensive plans indicate that a city is using its planning powers to focus growth 
into strategic corridors that are currently served by surface mass transit or where there are plans to do so in 
the future. A comprehensive plan is often the first step in creating a vision for transit-oriented development 
in a city.

If a municipality is developing a mass transit line with the intention of reurbanizing an area, the mass 
transit line is most likely to be effective if it is grounded in a well-considered development plan for the 
city. Sometimes a comprehensive plan alone can have an impact on the location of developer investments 
even if it is not particularly enforced with changes in zoning. Such a plan may signal to developers that 
the municipality is likely to encourage development in a certain area, and hence where developers are 
likely to encounter a generally more favorable regulatory and fiscal environment. If a comprehensive plan 
is enforced with zoning changes and implemented in a coordinated manner across multiple municipal 
agencies and other municipalities in the region, it will be even more effective.

Table 13 shows the corridors we studied, whether or not they were a part of a greater citywide 
comprehensive plan, and the total TOD investment in each.

As the table indicates, most of the corridors that experienced positive TOD impacts had comprehensive 
plans that emphasized those corridors. Charlotte’s comprehensive plan, Centers, Corridors, and Wedges, 
was adopted in 2010 and prioritizes high-density development around the LRT corridor, which has so 
far leveraged $810 million in private investment.42 Similarly, Portland’s Comprehensive Plan Goals and 
Policies, adopted in 2011, prioritizes development along the LRT corridors in downtown, Hollywood, and 
the Lloyd District.43 These areas are developing as envisioned in the plan. 

In 2002 Denver also created a comprehensive plan, Blueprint Denver, which designated “Areas of Change” 
and “Areas of Stability.” The plan aimed to direct growth to Areas of Change and prevent further growth in 
Areas of Stability. The city followed up this plan with a rezoning of many of the Areas of Change served by 
both the Central Corridor and the SouthWest LRT line. Because this zoning plan was completed in 2010, it 
may be too early to have had any significant impact on development.

It is important to note that with the exception of Ottawa, all of the LRT corridors we studied were 
designated as growth areas in their cities’ comprehensive plans. Fewer BRT corridors, on the other hand, 
have been the focus of comprehensive plans. Those that have had such focus, however, have generally 
experienced positive growth impacts.

The Eugene–Springfield Metropolitan Area General Plan, which emphasizes mixed-use and high-density 
development in the downtown Eugene area and around transit stations, specifically references the EmX 
Green Line BRT corridor.44 Doing so has helped to successfully channel $100 million into the corridor — a 
significant amount given the small size of the region and the weak overall real estate market.
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Table 13. Comprehensive plans can give both developers and communities a vision for redevelopment. 

corridor included in a citywide  
comprehensive plan?

tod  
investment

(millions)

Portland MAX Blue Line Yes  $6,600 

Cleveland HealthLine Yes  $5,800

Kansas City Main Street Metro Area Express (MAX) No*  $5,200 

Portland Streetcar No*  $4,500 

Seattle South Lake Union (SLU) Streetcar Yes  $3,000

Phoenix Metro Yes  $2,821

Denver Central Corridor Yes  $2,550 

Las Vegas Strip & Downtown Express (SDX) Yes  $2,000

Boston Waterfront Silver Line No  $1,000

Ottawa Transitway Yes  $1,000 

Pittsburgh Martin Luther King, Jr. East Busway No*  $903 

Charlotte Lynx Yes  $810 

Boston Washington Street Silver Line No*  $650 

Los Angeles Orange Line No  $300 

Denver Southwest Corridor Yes  $160 

Eugene Emerald Express Green Line (EmX) Yes  $100

Las Vegas Metropolitan Area Express (MAX) Yes nominal

Ottawa O-Train No nominal

Pittsburgh "The T" Yes nominal

Pittsburgh West Busway No* nominal

Pittsburgh South Busway No nominal

Bus Rapid Transit Bus Streetcar Light Rail Transit *Was part of a separate, locally focused plan.
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Cleveland, which also experienced positive TOD impacts, has both a citywide comprehensive plan —
Connecting Cleveland 2020 — that directs development to Euclid Avenue,45 and a master plan called 
Beyond 2005: A Vision for MidTown Cleveland that focuses specifically on MidTown.46  When plans for 
redeveloping the Euclid Corridor first began to come together in 2007, a mayoral plan called Making 
Cleveland A City of Choice was adopted that emphasized transit-supportive land use. This functioned, in a 
sense, as an early comprehensive plan. 

Los Angeles has a comprehensive plan, the Citywide General Plan Framework, which establishes citywide 
principles that are the basis for the update of the City’s thirty-five Community Plans. Although one of the 
principles is to focus development around urban transit stations, the citywide plan only mentions the 
four LRT and two metro lines.47 There is no focus on the Orange Line BRT in either the citywide plan or the 
Community Plans of the communities through which the Orange runs.48 Consequently, little development 
has occurred around the Orange Line BRT with the exception of the intersection of the Orange Line BRT 
and the Red Line metro, since the Red Line was, in fact, part of the citywide plan. More recently, however, 
newer local development plans have emerged: The Warner Center Specific Plan, for example, is currently 
undergoing final approval and could begin to have a greater impact on the area.

Ottawa’s current comprehensive plan, Official Plan: A Component of Ottawa 2020, was created after the 12 
municipalities that made up the former region of Ottawa–Carleton amalgamated to create the singular City 
of Ottawa. Prior to amalgamation, when the Ottawa–Carleton region was less centralized, a regional plan 
existed that was difficult to enforce because each municipality had its own zoning code. Amalgamation 
made it easier for the City to realize the vision set out in the current Official Plan (now under revision). The 
plan moved several steps in the direction of encouraging higher-density commercial, retail, and residential 
development near transit stations throughout the region. It designates 13 mixed-use centers, which 
include 9 previously designated primary employment centers. Two of the mixed-use centers are located 
around O-Train stations, while the rest are around Transitway BRT stations.49 One target of the mixed-use 
centers is to employ 200-250 people or provide an equal number of jobs per hectare. Density targets are 
higher in downtown Ottawa to ensure that it remains the prominent employment center.

In some cases, where no citywide comprehensive plan exists, or where a plan exists but does not 
emphasize a new area of interest, area-specific plans have been developed. Both Pittsburgh’s East Liberty 
neighborhood50 and Portland’s Pearl District51 have created area-specific plans that have produced more or 
less the same result as other cities’ larger comprehensive plans that include neighborhoods.

While a comprehensive plan is a helpful first tool for creating a vision for TOD in a city, the key to  
achieving the goals laid out in the comprehensive plan is to follow it up with a revision to the zoning code 
(see “Zoning” p. 74).
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Station-area Planning

Some cities create detailed development plans 
specifically around station areas. Station-area 
plans can be a key catalyst for TOD in specific 
locations, as they are generally more detailed 
and focused than comprehensive plans. Like 
comprehensive plans, station-area plans are 
non-binding planning tools that help governments 
and communities identify the scale and type of 
development that is suitable for the area. They 
take into account all characteristics of an area: 
current land uses; market-demand, including 
housing, employment and transit; and street 
design. They also analyze the impact of current 
zoning and the potential impact of revised zoning 
with higher densities and different lot coverage, 
and with setbacks, height limits and parking 
requirements. 

The city of Charlotte initiated an extensive 
station-area planning process prior to 
constructing LRT around many of the Uptown 
and South End stations. From these station-area 
plans, the city implemented a TOD zoning district 
to accommodate the type of growth it hoped 
to achieve. The TOD zoning district includes a 
minimum density of 20 units per hectare and a 
maximum parking requirement of 1.6 spaces per 
unit; it also mandates that the developments be 
walkable and attractive.52 All of this has helped 
to direct over $800 million in private investment 
around Charlotte’s LRT corridor.

Denver has done 
extensive station area 
plans around select LRT 
stations, including this 
one at Union Station.
DENVER UNION STATION
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Zoning

Most cities in the world have zoning codes that dictate how and where development may occur. Zoning 
codes play an important role in encouraging or inhibiting potential development on a site because they 
regulate the amount and type of development as well as its spatial and relational characteristics.53 
Depending on the land quality, zoning codes can be used in a number of ways to direct development to 
certain areas over others. These include regulating for supportive land uses, allowing higher densities —
measured by floor area ratios (FARs) and building heights — around transit stations, and prohibiting higher 
densities elsewhere. Zoning codes are generally created at a citywide scale, but often area-specific zoning 
codes may also be adopted to override the citywide zoning in a particular area.
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Charlotte’s zoning map shows the 
land uses permitted in the South 
End, where most of the 
development has occurred. 
CITY OF CHARLOTTE 
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Citywide Zoning Codes

Citywide zoning codes provide a legal framework 
for the development goals of an entire city. While 
these zoning codes infringe to some extent 
on the rights of the individual property owner, 
they also protect or enhance the character of a 
neighborhood, so property owners generally 
accept them as a way of protecting their property 
values. All of the cities we studied have citywide 
zoning codes. In most cases, these codes were 
originally adopted or significantly modified during 
the automobile-oriented, post-World War II era. 
At that time, densities were controlled; large 
quantities of off-street parking were required; 
urban forms were largely unregulated; desirable 
development patterns were dispersed throughout 
the city; and the focus was on segregating land 
uses. As a result, many sites that were well 
served by mass transit were zoned for low FARs 
and for exclusive residential use, characteristics 
that were better suited to auto-oriented, single-
family lifestyles. On the other hand, areas 
outside of transit corridors were occasionally 
zoned for higher FARs, creating pockets of dense 
development where the only transportation option 
was private automobiles. 

Today, while many cities have been updating 
their zoning codes to put greater emphasis on 
transit-oriented and mixed-use development, 
much of the zoning that was adopted during the 
second half of the twentieth century has proven 
difficult to dismantle. It is usually possible to 
freeze zoning as is in many locations and to 
selectively up-zone in certain other areas (e.g., 
near transit stations). This was most notably 
done in Curitiba, where the planning agency froze 
development outside the city’s Rede Integrada 
de Transporte (RIT) BRT corridors and up-zoned 
along the corridors themselves for the purpose of 
directing development along the BRT corridors. 
However, freezing zoning only works favorably 
in select areas where development is generally 
at capacity. Where there is excess capacity in the 
form of unmet FARs, and a city wishes to direct 
development away from these areas, it is nearly 
impossible to down-zone.

Portland has experienced this problem 
acutely. The city revised its zoning code to allow 
higher densities and a more intense built-up 
environment along the full length of all of its light 

rail corridors as well as in other areas it hoped to 
revitalize. This widespread up-zoning, however, 
undermined the city’s ability to target growth 
more carefully. Competition from strong land 
markets in certain parts of the city has pulled 
development away from other locations that 
are desirable but nevertheless have a weaker 
real estate market. The Gateway Transit area, 
for instance, was up-zoned as part of Portland’s 
zoning code revision. Although the area has the 
highest concentration of public transit in the city, 
with the MAX Blue Line LRT, the Green and Red 
LRT lines, and several bus routes passing through 
it, it has had difficulty attracting new development 
because of competition with other areas that are 
also zoned for high densities. In short, revised 
zoning in the city of Portland has resulted in 
excess capacity citywide, and the city is unable 
to down-zone to correct this problem. Allowing 
developers to build for higher densities as-of-right 
in most parts of the city effectively under-mines 
the future use of zoning as a tool for directing 
development toward a particular site.

Revising existing citywide zoning codes to 
provide the highest FARs in a select number of 
areas near transit stations is a first step toward 
using zoning to encourage TOD. Creating a 
market for transferable development rights (TDR), 
which are discussed in more detail in the section 
“Incentive Zoning,” (see p. 80) then becomes an 
important tool for selling off additional capacity in 
non-transit-oriented areas allowed for in original 
zoning codes. The city of Seattle is in the process 
of implementing a TDR program that allows 
landowners in non-transit-oriented locations to 
sell their incremental development rights to a TDR 
market. Developers in the South Lake Union area 
are purchasing some of these rights so they can 
up-zone beyond the existing FAR level permitted 
by the existing zoning code.

Parking regulations also play an important role 
in encouraging transit-oriented development and 
are included in zoning codes. State-of-the-art, 
off-street parking regulations can establish an 
area-wide cap at a level low enough to minimize 
traffic congestion. Ottawa, for example, has a 
parking maximum near transit stations, and even 
lower parking maximums in the downtown;54 
together these form the principal reason for high 
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ridership on the city’s BRT system. Boston 
Proper, South Boston, and East Boston have 
had parking freezes in place since the 1970s, 
and these areas continue to maintain very 
restrictive parking policies in the areas served 
by the Silver Line.

Other than parking caps and freezes, the 
next-best policy is to limit parking in locations 
served by BRT or other mass transit. State-of-
the-art policy also requires any ground-floor 
parking to be structured and wrapped with 
ground-floor retail activity. Ideally, surface 
parking lots are either prohibited altogether or 
located at the rear of the building, away from 
the main commercial street, to avoid destroying 
the vitality of the street. Outmoded parking 
regulations generally require a high minimum 
level of off-street parking per residential unit 
or per square foot of commercial real estate, 
regardless of transit proximity. This off-street 
parking often blights the ground floor of the 
building, particularly if it is in the form of surface 
lots. Some downtowns, such as Cleveland, 
no longer have such parking minimums. In 
Cleveland’s Midtown area, new zoning changed 
the off-street parking requirements from a 
minimum to a maximum, and reduced this 
maximum to one-third of the original minimum 
requirement. The new zoning also prohibited 
locating parking along Euclid Avenue, requiring 
it instead to be located behind buildings. 

In cities with weak land markets, there is 
often a conflict between maintaining overly 

permissive zoning codes aimed at encouraging 
any and all development, and changing these 
codes to be more restrictive — allowing higher 
FARs only near transit, for example, and including 
more restrictive requirements for parking, urban 
forms, and densities. Las Vegas maintains 
extremely permissive zoning regulations but 
retains the ability to review new development 
on a case-by-case basis. Until recently, this 
has resulted in single-use, nearly unchecked 
development. Only since the recession has Las 
Vegas begun to use its powers more aggressively 
to review each proposal and to direct development 
into downtown, near the SDX corridor.

Some cities also complement their zoning 
codes with an urban growth boundary to  
limit development to a certain area. In both 
Portland and Ottawa, the urban growth boundary 
both constrains urban growth and separates land 
that can be urbanized from land that is rural.

Curitiba, Brazil froze 
development outside of 
the RIT corridors, 
limiting high density 
development around 
the transit corridors. 
CONNOR COX
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The Boston parking freeze limits the 
availability of commercial parking spaces in 
designated areas around Boston, including the 
Waterfront Silver Line corridor. 
CITY OF BOSTON
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Area-specific Zoning

Even if a city changes its overall zoning code, that 
code may sometimes not be suited to address 
specific development issues raised by a TOD site. 
Recently, governments have begun to create 
area-specific zoning approaches that promote 
flexibility and are tailored to address issues in the 
designated area. One of these tools is an overlay 
zone: a zone superimposed on an existing zoning 
area that establishes a special set of regulations 
or incentives that override the current regulations 
in the area. Such zones can include regulations 
that allow higher densities; encourage a mix of 
residential, commercial, and employment uses; 
reduce minimum parking requirements and auto-
oriented uses (or establish parking maximums); 
and/or promote urban design that encourages  
the use ofpublic transit. 

Sometimes overlay zones are initiated as a 
result of specific station-area plans. Some cities 
discussed in this report (e.g., Eugene, Phoenix, 
Charlotte, and Portland) have created TOD 
overlay zones tailored to specific station areas 
or segments along the transit corridor. Eugene’s 
TOD overlay zone, around the EmX BRT corridor, 
establishes a minimum density and a maximum 
setback, and requires active ground floors on 
most buildings. As a result, this overlay zone has 
helped leverage the development of a new student 
housing complex and hotel as well as several new 
commercial spaces. Charlotte has created a similar 
TOD zoning district, with parking maximums, 
minimum density requirements, and design 
guidelines around its LRT. 

Other cities, including Los Angeles, Boston, 
Cleveland, and Las Vegas, created broader 
zoning districts beyond a specific transit station 
or corridor. In Cleveland, for instance, the 
MidTown Mixed Use District covers two to three 
blocks along the Euclid Avenue corridor in the 
MidTown neighborhood. The district’s regulations 
promote active street frontages and encourage 
commercial uses. In Portland’s Hollywood 
District, zoning concentrates residential and 
commercial development around the transit 
station and restricts auto-oriented uses along 
the main boulevard (historically, the area was 
filled with auto dealerships and drive-through 
establishments). In Las Vegas, the city has created 
the Downtown Centennial Plan Overlay District, 

which encourages transit- and pedestrian-
oriented development by overriding existing 
regulations on building height, building setback, 
and parking, and by evaluating each development 
on a case-by-case basis.

In Denver, the code itself dictates the 
form,55 and the TOD design is inherent in areas 
designated as Urban Neighborhood, General 
Urban, Downtown, or Urban Center. Charlotte 
is also taking a different approach from the 
other cities by establishing a TOD area within 
one-quarter mile of its LRT corridor. The area 
has some regulations but allows for rezoning to 
higher densities, altering design guidelines, and 
tightening parking requirements upon request.

By contrast, Boston uses overlays and special 
districts in its zoning code to emphasize transit 
connections, but not around the Waterfront Silver 
Line corridors studied in this report. In Boston’s 
South Waterfront, the city suspended existing 
zoning and established an “Interim Planning 
District” that has no specific guidelines and 
relies heavily on developer–city negotiations.56 

Pittsburgh, on the other hand, has not created any 
transit-oriented overlays or emphasized transit 
connections in any of its special district plans. 
Both Boston and Pittsburgh have relaxed their 
zoning codes to the extent that developers can 
engage with the city to reach an agreement that 
meets both parties’ objectives.

Kansas City, in addition to adopting the Greater 
Downtown Area Plan, which encourages transit- 
and pedestrian-oriented development, amended 
its zoning code to include a Special Review 
Overlay and Urban Redevelopment Overlay, both 
of which are mixed-use and pedestrian-oriented 
in nature.
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The green zone 
indicates the 
boundaries of the 
Boston interim planning 
district, which contains 
no specific regulation. 
BOSTON REDEVELOPMENT 

AUTHORITY

Phoenix’s TOD Overlay 
Zone spans the entirety 
of the LRT corridor.
CITY OF PHOENIX/VALLEY METRO
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Incentive Zoning

In Strong or Emerging land markets, developers 
may have such a strong desire to add building 
height or density that they may be willing to 
provide certain amenities to the community in 
exchange for density bonuses.57 In Seattle’s 
South Lake Union area, for example, developers 
wishing to build above the base allowable 
height and FAR can receive additional, or bonus, 
floor area if they agree to allocate 15.6% of 
it to affordable housing. In non-residential 
developments, the City of Seattle requires the 
developer to provide on-site childcare facilities 
in exchange for additional building height.58 
A developer applying for additional floor area 
under this incentive zoning program must 
also meet certain minimum requirements that 
include a LEED certification of silver or better, 
a transportation management program that 
demonstrates that no more than 40% of trips 
to the site will be made using single-occupant 
vehicles, and an energy management program 
that demonstrates that all energy needs  
can be accommodated using the existing 
electrical system.59 

Some regions are also using transferable 
development rights (TDR) programs to sell 
density bonuses to developers. TDR allows 
development rights to be bought and sold 
through a TDR market and, in certain cases, with 
some government oversight and/or intervention. 
This means that development rights must 
first be purchased from a willing seller with 
excess development capacity; the purchase 
must be made either by a brokering entity or by 
an interested developer directly. In the best-
case scenario, a TDR program can encourage 
landowners in areas designated as open space 
or farmland, or even in those areas not slated for 
densification, to refrain from developing their 
property. The new zoning in a purchased or sold 
area then becomes permanent. This program 
could potentially help address problems such 
as those described above in Portland, in which 
too much development is allowed in the city 
as-of-right, which does little to encourage dense 
development in specific locations.

Seattle’s South Lake Union area, a best 
practice in incentive zoning and TDR, is in  
the process of transitioning to an innovative  

TDR and financing program that will supplement 
its other incentive zoning initiatives. The 
program, known as the Landscape Conservation 
and Local Infrastructure Program (LCLIP), 
specifies that 33% of bonus floor area in South 
Lake Union must be acquired through TDR. The 
Seattle Municipal Code has adopted an exchange 
ratio (see Table 10, above) that accounts for 
the varying prices of land in the region and is 
intended to focus on the acquisition of farm, 
forest, and rural credits.61

The program will be brokered through a 
King County-established TDR bank. In addition 
to being a progressive TDR pro-gram, the 
LCLIP is taking advantage of large amounts of 
unmet demand in the South Lake Union area 
by doubling the TDR zone as a Tax Increment 
Financing (TIF) zone. Under this TIF zone, the 
portion of property taxes generated by new 
development will be reinvested in infrastructure 
within the same zone for up to twenty-five years 
(see “Tax Increment Financing,” p.85 ). 

Table 10. TDR exchange ratios in King County, Washington.60 

type of tdr  
acquired

extra floor 
area gained per 

credit
(exchange ratio)

King Country Farm Credits 1,12o 1,640

King Country Forest or 
Rural Credits (proceeds 
are reinvested in Farm 
Credits) 1,030 1,500

Pierce County Farm 
Credits 290 420

Snohomish County Farm 
Credits 670 980

Pierce and Snohomish 
County Forest Credits 
(proceeds are reinvested 
in Farm Credits) 590 860
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Once largely vacant, 
Seattle’s South Lake 
Union has now 
blossomed with  
the help of strong 
government 
support. 
FLICKR BY RICHARD CASSAN
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Financing Mechanisms

To stimulate development in any type of land market, a range of financial 
programs exist that can mitigate risk, cover a portion of the costs of 
development, or reduce operating costs.

National, state, or provincial governments, although less directly involved 
in local development than municipal governments, often provide grants and 
provisional funds for planning and land acquisition for development purposes. 
Typically, a redevelopment authority will use bonds to finance the purchase of 
land and improvements to its infrastructure. Often, bonds will have some sort 
of dedicated revenue stream that guarantees repayment, either from taxes 
or from a specified revenue-generating entity (toll roads, water utility fees, 
sanitation utility fees, etc.). But if developers are willing to purchase the land 
at a higher price, the city can make a small return on their investment, which 
can then be dedicated to additional projects.

Bond financing has become less common and more risky for municipalities in 
recent years because of the economic recession and shrinking tax revenues. 
The sale and eventual repayment of general obligation and revenue bonds 
depends on the taxes that are available (for general obligation bonds) or on 
a dedicated funding stream (for revenue bonds). In weak economic markets, 
both of these revenue streams are less secure, and therefore less favored 
by investors. For these reasons, many cities are now using Tax Increment 
Financing, favorable loan programs, and tax abatement programs more widely.
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1. Merchantile Square
2. Larimer Square
3. Executive Tower Inn
4. ColoradoBusiness Bank
5. The Boston Lofts
6. The Bank Lofts
7. Holtze Executive Pl. (Magnolia Hotel)
8. Rio Grande Lofts
9. California St.Parking Garage
10. Denver Dry Building
11. Denver Pavilions
12. Sheraton Hotel
13. DNA

Denver Urban Renewal
Authority Downtown 
Denver TIF Projects

Downtown 15—Block 
Property Tax TIF District

DURA Downtown TIF Projects

Downtown Denver—
53 Block URA

TIF has helped finance 
many projects in downtown 
Denver.
DURA
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TIF helped Vertex 
secure land on the 
South Boston 
waterfront for a 
brand new building.  
FLICKR BY OFFICE OF  

GOVERNOR PATRICK
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Tax Increment Financing

Tax Increment Financing, or TIF, enables local 
governments or redevelopment authorities to 
invest in infrastructure within a TIF district by 
capturing the increase in the district’s property 
values (hence its property tax assessments) that 
are generated by the infrastructure improvements. 
TIFs are generally restricted for use in areas 
designated as blighted. Capturing this additional 
tax increment enables municipalities to pay 
for improvements without relying on other 
government funding or issuing other, less 
attractive, debt instruments. TIF funds are also 
enticing to developers because they must be 
spent within the TIF district, so the developer is 
assured that funds will be available to maintain 
the area and prevent it from falling into disrepair. 
In this sense, TIF reduces risk and provides a 
sense of financial security to developers for long-
term investment and maintenance.

Several of the cities in this study (e.g., Portland, 
Boston, Kansas City, Pittsburgh, Denver, and 
Cleveland) have used TIF for urban development 
projects. Denver has used TIF to finance twelve 
projects in its downtown, including Larimer 
Square, the Adams Mark Hotel, and the Bank 
Lofts. Boston used TIF to help the pharmaceutical 
giant Vertex set up its headquarters on the 
South Waterfront. Vertex’s development costs 
on its 1.1 million-square-foot plot, which it is 
renting from the City of Boston at a cost of $72.5 
million per year, are being partially financed by 
a seven-year TIF that will produce $12 million. 
TIFs have been used in downtown Kansas City to 
develop the Aladdin Hotel, a building for a major 
garment manufacturer, and for the rehabilitation 
of an historic building, among other purposes. 
Pittsburgh also uses TIF, but since Pennsylvania 
state law limits TIF districts to no more than 
one-tenth of a municipality’s total land value, 
the state developed an alternative mechanism 
called a Transit Revitalization Investment District 
(TRID). TRIDs are similar to TIF in that they use a 
district-based tax increment financing mechanism 
to capture increases in property values near 
transit for the purpose of funding infrastructure 
investments. However, unlike TIF, TRID does not 
require finding “blight” in the area where it is 
used and focuses on encouraging comprehensive 
community-based planning. Although many areas, 

including the East Liberty Station area along 
Pittsburgh’s MLK Jr. East Busway BRT, have used 
TRID financing for station-area planning, it has yet 
to be used for financing new development.

Finally, a less common but interesting practice 
attached to TIF is a set-aside policy for affordable 
housing. In this regard, the City of Portland leads 
the other cities studied in this report with its TIF 
30% Set-Aside Policy.62 Following the creation 
of the Portland Housing Bureau (PHB) in 2010, 
the Portland City Council unanimously approved 
an ordinance requiring that the city set aside 
a minimum of 30% of aggregate citywide TIF 
revenue for affordable housing.63 Similarly, before 
it disbanded its redevelopment authorities and 
TIF districts, the State of California required 20% 
of TIF revenue in TIF districts statewide to be set 
aside for affordable housing.
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Tax abatement programs encourage new 
development by providing developers with 
significant property tax relief over a number of 
years. Projects may have their taxes deferred or 
phased-in over a span of several years, which 
reduces the start-up costs. Portland’s TOD tax 
abatement program, called the Multiple-Unit 
Limited Tax Exemption, reduces operating costs 
of TOD projects by providing a 10-year property 
tax exemption on the residential portion of 
developments located within a one-quarter-
mile radius of all MAX station areas. Kansas 
City’s Economic Development Corporation also 
designated the Kansas City CBD as an urban 
renewal district, which assists developers in the 
removal of blight and blighting conditions by 
offering a property tax abatement of up to 100% 
for up to ten years, as well as the use of TIF to 
finance projects.

The Federal Historic Preservation Tax 
Incentives program has also been important 
in directing development and revitalization 
efforts to downtown communities. Cities like 
Cleveland historically had active downtowns 
and nearby neighborhoods served by public 
transit. Prior to redevelopment, many buildings 
lining the Euclid Avenue corridor were eligible for 
historic restoration tax credits. As contemporary 
transportation solutions were introduced, tax 
credits for historic buildings were an important 
part of the financing package that encouraged 
developers to choose downtown locations along 
transit corridors over suburban developments.

Cities facing significant fiscal distress are 
generally reluctant to provide tax abatements 
to developers that deprive the city of future tax 
revenues. Most cities prefer instead to offer 
low-interest loans to developers for real estate 
investments in strategic locations. Cleveland’s 
Euclid Avenue corridor passes through a federal 
“entitlement zone,” an economically distressed 
area eligible for Section 108 low-interest urban 
development loans administered by the Economic 
Development Initiative (EDI) of the US Department 
of Housing and Urban Development (HUD).64 
Some of the loans are administered directly by 
HUD, others by state governments. These are 
mostly forgivable loans to developers that do not 
have to be repaid until the development earns a 
certain amount of revenue. The City of Cleveland 
received $3 million in direct aid and $87 million 
through HUD’s EDI for an empowerment zone on 
the East side of Cleveland, including Midtown.65 
Most of these funds were in the form of low-
interest forgivable loans.

Pittsburgh created the Pittsburgh Development 
Fund, which receives an earmarked percentage of 
various local tax revenues against which it issues 
bonds. The bond revenues are then loaned to 
developers in strategic locations like East Liberty. 
If a project fails, the loan is never repaid; but in 
the more likely event that a project is successful, 
the developer repays the loan plus interest. This 
repayment is then reinvested in the revolving loan 
fund, to be lent on the same terms to developers 
of other strategic projects. These sorts of 
concessional loan instruments are advantageous 
because they do not undermine the city’s long-
term property tax revenue base, and they maintain 
funds for future projects.

Favorable Loans to Developers Tax Abatement Programs
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Grants

Federal, state, and private grants are funds that 
cities do not have to repay. While at one point 
states, developers, CDCs, and other nonprofits 
relied heavily on federal grants, the current 
economic climate has forced many of these 
organizations to become more creative in their 
search for funding. For urban land development, 
HUD is the agency responsible for most of the 
federal programs, although funds can come 
from the US Department of Health and Human 
Services, the US Department of Transportation, or 
the Federal Transit Administration. There are two 
general types of federal grant programs that are 
competitively awarded.

1. Categorical grants  
Categorical grants are either project-specific 
grants or formula grants for which the project must 
meet a specific threshold (for example, a certain 
density or percentage of low-income residents). 
Portland and Pittsburgh both used HOME funds, a 
categorical grant, to revitalize and construct new 
affordable housing.

2. Block grants  
Block grants are also provided by the Federal 
Government but are administered by the states. 
All of the US cities studied for this report are 
recipients of Community Development Block 
Grants (CDBG). Pennsylvania used CDBG funds 
to support planning activities in Pittsburgh’s East 
Liberty neighborhood, and Colorado used CDBG 
funds to help the Denver Urban Renewal Authority 
finance redevelopment activities in downtown 
Denver.

For both types of grants, the Federal 
Government provides the funds and the state 
administers the grant. However, the Federal 
Government also provides some funds directly to 
developers. HUD, for example, provides insured 
loans, risk-sharing programs, grants, and other 
financing programs directly to developers.66 The 
Geis Company in Cleveland received a HUD loan 
for a development in the MidTown district along 
the HealthLine BRT. 

At the state level, grants are typically available 
via a state-level housing, environmental, or 
economic development department. State 
grant programs are administered with similar 
stipulations as federal grants. For example, 
Massachusetts’ Downtown Initiative provides 
grants to cities to enable them to revitalize their 
downtowns. Some state-level grants are available 
for the cleanup of brownfield sites to prepare them 
for redevelopment. Cleveland used several million 
dollars in “Clean Ohio” grants for decontaminating 
brownfields along the HealthLine BRT corridor. 
As part of the redevelopment of a former Nabisco 
factory along Pittsburgh’s MLK Jr. East Busway 
BRT, a $1 million grant from the Pennsylvania 
Department of Environmental Protection helped 
then owner – Regional Industrial Development 
Corporation (RIDC) a private nonprofit 
development corporation – clean up PCBs, 
underground storage tanks, asbestos, and lead-
based paint.

Finally, private or foundation grants are 
discretionary and are typically available to 
nonprofits, CDCs or joint ventures between CDCs 
and private developers.
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Capital Improvements

In addition to using financial incentive programs, 
cities can invest in a variety of non-transit 
infrastructure to encourage development. 
Enhancing public spaces, reconstructing water 
mains and sewers, burying power lines, and other 
such improvements can all help raise the value 
of surrounding plots of land and make them even 
more enticing to developers.

As an example, Cleveland did not restrict its 
investments into the Euclid Avenue corridor to the 
BRT-related infrastructure. The city submerged 
power lines that had been an eyesore, installed 
fiber-optic telecommunications cables, rebuilt 
ancient sewer and water lines, and significantly 
improved the cycling and walking environment 
with street furniture, new shade trees, local art, 
and other urban amenities. BRT aside, these 
public investments raised investors’ confidence 
by assuring them that the City of Cleveland was 
dedicated to the commercial survival of the Euclid 
Avenue corridor.

Charlotte has also used capital improvements 
to encourage development. Along the Lynx 
LRT corridor, the city invested in high-quality 
sidewalks as well as new light fixtures and street 
furniture. Along the Las Vegas (SDX) corridor, the 
city rehabilitated disused neon Las Vegas Strip 
signs, making the busway a more dynamic and 
attractive environment.

These examples clearly show that long-term 
investments by cities do much to attract 
developers. Such investment benefits not only 
the cities themselves but also the interests of 
developers and the general public.

Charlotte built wide 
sidewalks adjacent 
to the Lynx to 
encourage more 
pedestrian activity. 
ITDP

Charlotte built wide 
sidewalks adjacent 
to the Lynx to 
encourage more 
pedestrian activity. 
ITDP
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Ownership of land by the appropriate entity is the key to urban transformation and property development. 
When land ownership is fragmented, as is the case when different landowners own numerous contiguous 
small parcels, the redevelopment process is hindered, and assistance to developers to acquire and 
assemble small parcels of land can be a critical driver of development.

Governments and redevelopment authorities can ameliorate the fragmentation problem by assisting in 
the land assembly process in various ways, such as through land banking and by acquiring properties 
via eminent domain. While the latter can be controversial, the former has been used successfully in many 
cities. Land banks are government or nonprofit entities that acquire, hold, and manage vacant, foreclosed, 
or abandoned properties. Land banks help promote redevelopment by exercising powers authorized in 
state and local statutes, such as the ability to waive taxes and clear titles. When redevelopment is desired, 
governments will transfer land to private developers under conditions that guide the way in which the 
property will be developed.

Several cities reviewed for this report have used land banks to promote land development and meet 
affordable housing goals. Denver has a land bank fund that focuses on creating affordable housing within 
a half mile of transit. The City of Denver, the Urban Land Conservancy, and Enterprise Community Partners 
(a local affordable housing NGO) jointly manage the fund, which has evolved to hold $30 million in capital. 
Charlotte has a similar entity — the City of Charlotte, with Coldwell Banker Commercial and the Charlotte 
Area Transit System, established an acquisition fund to purchase land near stations on the Lynx LRT to 
ensure the development of mixed-income, mixed-use TOD. To date the fund has been used to develop the 
Scaleybark station area.

Land assembly
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CHAPTER	4

BRT, LRT,  
Streetcars, and their 
Impacts on TOD
The analysis in Chapters 2 and 3 shows that transit investments alone, regardless 

of their quality and mode, are rarely sufficient to induce development. The level of 

TOD investment that can be expected depends not only on the quality of the transit 

investment but also on the level of private developer interest in the surrounding 

land and on the level of government intervention to support TOD.
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Despite the similarities between LRT, streetcar, and true BRT, the lack of a standard definition for BRT 
has led in turn to a lack of understanding of what a true BRT system is, and hence what its development 
potential might be. As a result, many marginal non-BRT bus improvements have been labeled BRT. When 
they failed to stimulate any TOD investment, opponents of BRT argued that BRT is unable to stimulate TOD. 
Hank Dittmar and Shelley Poticha have noted, “[D]evelopers and home buyers alike seem to be attracted 
to the permanence of rail transit.”67 Others believe that BRT is just not nice enough to leverage land 
development.

In the US, until about a decade ago, it wasn’t. But over the past decade, the emergence of seven new 
corridors that rank as true BRT constitutes a major first step toward establishing a new paradigm for bus 
transport in the US. The emergence of The BRT Standard as a way to separate true BRT systems from bus 
priority projects that seem “impermanent” or “not as nice as rail” is another important step.

Internationally, gold-standard BRT systems have been stimulating development for decades. Curitiba’s BRT 
is one of the world’s best practices in linking BRT with TOD, having leveraged billions of dollars in private 
investment and created a truly compact, well-formed city. Bogotá’s gold-standard TransMilenio BRT system 
has also seen significant development near stations, with higher densities and a better land-use mix,68 
though the land development impact of TransMilenio would have been greater if it had been supported by 
changes in zoning and other measures.

Now that there actually are mass transit corridors in the US that classify as true BRT, and we have reviewed 
the other factors that improve the chances of good TOD impacts, we can look more carefully at the 
differences in development impacts between BRT, LRT, and streetcars.

Right off the HealthLine 
BRT on Euclid Avenue, 
East 4th Street has 
become a vibrant hub  
of activity in downtown 
Cleveland. 
LAUREN PARSELLS
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Analyzing the 
Causes of TOD Impacts
In order to determine which factors are most important in stimulating development, we compared 21 
surface mass transit corridors representing three modes — BRT, LRT, and streetcar — in 13 cities in the US 
and Canada. We began by collecting information on the total TOD investment around each corridor. Using 
these results, we grouped the transit systems into three typologies, as follows:

• WEAK TOD IMPACTS (nominal investment)

• MODERATE TOD IMPACTS ($100 million–$2.9 billion)

• STRONG TOD IMPACTS ($3 billion or more)

Table 11. TOD investments of the corridors show little correlation to their BRT Standard score.

corridor brt  
standard

total tod  
investment 
 (in millions)

development  
per dollar  
of transit
(in millions)

strong

Cleveland HealthLine  $5,800  $114.54 

Kansas City Main Street Metro Area Express (MAX) Below Basic  $5,200  $101.96 

Seattle South Lake Union (SLU) Streetcar Below Basic  $3,000  $53.57 

Portland Streetcar Below Basic  $4,500  $41.48 

Portland MAX Blue Line  $6,600  $3.74 

moderate

Las Vegas Strip & Downtown Express (SDX)  $2,000  $42.28 

Boston Washington Street Silver Line Below Basic  $650  $20.97 

Denver Central Corridor  $2,550  $14.88 

Eugene Emerald Express Green Line (EmX)  $100  $3.96 

Pittsburgh Martin Luther King, Jr.  
East Busway  $903  $3.59 

Phoenix Metro  $2,820  $1.99 

Ottawa Transitway  $1,000  $1.71 

Charlotte Lynx  $810  $1.66 

Boston Waterfront Silver Line Below Basic  $1,000  $1.39 

Los Angeles Orange Line  $300  $0.83 

Denver Southwest Corridor  $160  $0.71 

weak

Ottawa O-Train nominal nominal

Pittsburgh “The T” nominal nominal

Las Vegas Metropolitan Area Express (MAX) Below Basic nominal nominal

Pittsburgh West Busway Basic BRT nominal nominal

Pittsburgh South Busway Basic BRT nominal nominal

Bus Rapid Transit Bus Streetcar Light Rail Transit BRT Standard Gold BRT Standard Silver BRT Standard Bronze
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Then, we examined how well the factors described in Chapters 1, 2, and 3 correlated with these different 
TOD impacts. What emerges is a reasonably clear rank of the most important factors that influenced the 
level of TOD impact in each corridor, although there were not enough corridors surveyed to fully weigh the 
relative importance of each factor.

In Chapter 1, we scored each corridor using The BRT Standard. As discussed, we used The BRT Standard 
to score LRT and streetcars as well as BRT, as most of the characteristics that make a great BRT also make 
great LRT and streetcars.

In Chapter 2, we assigned each corridor a value for development potential (Limited, Emerging, or Strong), 
based on the real estate market strength of the majority of the land through which the corridor passes. 
Specific data on this is difficult to collect, so we used the following rules: “Limited” land markets are those 
where the transit line passes predominantly through land that is not easily developed, either because 
it is already built up, is institutional land, is adjacent to a highway or active rail line, is topographically 
difficult to develop, is divided into small parcels with confused title deeds, is extremely contaminated, 
or is blighted with no clear economic ‘anchor’ nearby. “Emerging” land markets are those in which the 
transit line passes through areas where land is available for redevelopment, perhaps currently blighted 
but adjacent to an economic ‘anchor,’ and hence is likely to redevelop with some government intervention. 
“Strong” land markets tend to be in or adjacent to downtowns, where land is available for development, 
and where other natural or historical features such as waterfronts or historical buildings make the land 
attractive to developers.

In Chapter 3, we assigned each corridor a value for government TOD support (Weak, Moderate, or Strong) 
based on the degree to which the government intervened in order to promote TOD. As described, Weak 
support indicates that the government did almost nothing to promote TOD. Support was classified 
as Moderate when the government made some effort to promote development at a few sites through 
rezoning, investing into related infrastructure, environmental cleanup, land assembly, or promotional 
activities. Strong government support occurred when governments used their full powers to promote TOD 
along significant parts of the transit corridor.
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The initial analysis showed that, of the factors we examined, the level of government TOD investment was 
linked most directly to TOD impacts. All transit corridors with Weak government TOD support had no TOD 
investment, all transit corridors with Moderate government TOD support had Moderate TOD investment; 
and all transit corridors with Strong government TOD support had Strong TOD investment.

The second most important factor was the development potential of the land through which the corridor 
passed. Within each category of government TOD support (Weak, Moderate, or Strong), most of the 
variance in TOD outcomes between the corridors is explained by the corridor-specific real estate market 
value of the land.

Our analysis found no correlation between the type of transit investment and the level of TOD investment. 
LRTs, BRTs, and streetcars all led to similar TOD investment outcomes under similar conditions. Three out 
of the six bronze or better BRT corridors stimulated more than $1 billion in development, and Pittsburgh’s 
MLK Jr. East Busway BRT came close at $903 million. Similarly, three out of the seven bronze or better LRT 
corridors stimulated more than $1 billion in development, and Charlotte’s Lynx LRT came close at $810 
million. This gives us an initial indication that both BRT and LRT are capable of stimulating development. 
Cleveland’s HealthLine BRT and Portland’s MAX Blue Line LRT, the only two silver-standard corridors in the 
US, stimulated the most overall development. 

The quality of the transit system investment matters, but only marginally. The very strong TOD impacts in 
both the silver-standard Cleveland HealthLine BRT and the silver-standard  Blue Line LRT (Emerging land 
markets with Strong government TOD support) outperformed the TOD impacts of the below-basic BRT 
systems in Strong land markets with Strong government support (Kansas City Main Street MAX, Seattle 
SLU Streetcar, Portland Streetcar). This is the only clear indication that a higher-quality transit investment 
helped leverage more TOD impacts. 
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corridor brt  
standard 

land  
potential

government  
tod support

total tod  
investment

(in millions)

development per 
transit dollar

(in millions)

strong 

Cleveland HealthLine Emerging Strong  $5,800  $114.54 

Kansas City Main Street 
Metro Area Express (MAX) Below Basic Strong Strong  $5,200  $101.96 

Seattle South Lake Union 
(SLU) Streetcar Below Basic Strong Strong  $3,000  $53.57 

Portland Streetcar Below Basic Strong Strong  $4,500  $41.48 

Portland MAX Blue Line Emerging Strong  $6,600  $3.74 

moderate   

Las Vegas Strip &  
Downtown Express (SDX) Strong Moderate  $2,000  $42.28 

Boston Washington Street 
Silver Line Below Basic Emerging Moderate  $650  $20.97 

Denver Central Corridor Strong Moderate  $2,550  $14.88 

Eugene Emerald Express 
Green Line (EmX) Emerging Moderate  $100  $3.96 

Pittsburgh Martin Luther 
King, Jr. East Busway Emerging Moderate  $903  $3.59 

Phoenix Metro Emerging Moderate  $2,820  $1.99 

Ottawa Transitway Emerging Moderate  $1,000  $1.71 

Charlotte Lynx Emerging Moderate  $810  $1.66 

Boston Waterfront Silver 
Line Below Basic Strong Moderate  $1,000  $1.39 

Los Angeles Orange Line Emerging Moderate  $300  $0.83 

Denver Southwest  
Corridor Limited Moderate  $160  $0.71 

weak  

Ottawa O-Train Limited Weak nominal nominal

Pittsburgh "The T" Limited Weak nominal nominal

Las Vegas Metropolitan 
Area Express (MAX) Below Basic Limited Weak nominal nominal

Pittsburgh West Busway Basic BRT Limited Weak nominal nominal

Pittsburgh South Busway Basic BRT Limited Weak nominal nominal

Bus Rapid Transit Bus Streetcar Light Rail Transit BRT Standard Gold BRT Standard Silver BRT Standard Bronze
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Eugene’s EmX has 
leveraged $100 million 
in development in a 
small city of 400,000 
people.
FLICKR BY FUNCTORUSER
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corridor years 
open

riders  
per mile

total tod 
investment 

(millions)

Portland MAX Blue Line 26  2,011  $6,600 

Cleveland HealthLine 5  2,225  $5,800 

Kansas City Main Street Metro Area Express (MAX) 8  450  $5,200 

Portland Streetcar 12  2,850  $4,500 

Seattle South Lake Union (SLU) Streetcar 6  3,000  $3,000 

Phoenix Metro 5  2,089  $2,821 

Denver Central Corridor 19  11,845  $2,550 

Las Vegas Strip & Downtown Express (SDX) 3  6,716  $2,000

Ottawa Transitway 30  12,842  $1,000 

Boston Waterfront Silver Line 9  1,528  $1,000 

Pittsburgh Martin Luther King, Jr. East Busway 30  2,637  $903 

Charlotte Lynx 6  1,505  $810 

Boston Washington Street Silver Line 9  8,376  $650 

Los Angeles Orange Line 8  2,324  $300 

Denver Southwest Corridor 13  2,039  $160 

Eugene Emerald Express Green Line (EmX) 6  2,500  $100 

Las Vegas Metropolitan Area Express (MAX) 9  986 nominal

Ottawa O-Train 12  1,800 nominal

Pittsburgh "The T" 29  1,088 nominal

Pittsburgh West Busway 13  1,650 nominal

Pittsburgh South Busway 36  2,153 nominal

Table 12. TOD investments of the corridors studied have little correlation to their years open and riders per mile.

YEARS OPEN
It may take a few years for a transit investment to 
induce changes in land use. We therefore looked 
at the number of years each system had been 
open. The older systems have had more time 
for their successful TOD investments to emerge. 
This means that the full TOD investments of the 
younger systems are probably understated. 
However, this did not significantly alter any of 
the other conclusions, as the impact of system 
age seemed heavily outweighed by the level of 
government intervention and the quality of the 
land served by the corridor.

RIDERS PER MILE
Systems serving more passengers should have 
stronger TOD impacts. More passengers spread 
out over a long system seemed less likely to have 
a TOD impact than systems where ridership was 
concentrated, so we decided to control for length 
by comparing riders per mile. On a per-mile basis, 
most of the systems  — regardless of whether 
they are BRT, LRT, or streetcar — had surprisingly 
similar levels of ridership. As such, although 
Riders/Mile is probably a factor, this didn’t explain 
much of the difference in TOD outcomes.

We also looked at two other variables that had some influence on TOD investments in a few cases:  
the system’s age, and the number of riders per mile.

Bus Rapid Transit Bus Streetcar Light Rail Transit

Other Factors Affecting TOD
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All of the transit corridors with Weak TOD impacts 
had the following two characteristics:

• Limited land development potential
• Weak government TOD support

If land potential is Limited and government TOD 
support is Weak (Ottawa O-Train, Pittsburgh ”T” 
LRT, Las Vegas MAX, and Pittsburgh West Busway 
and South Busway BRTs), there will be almost no 
TOD impact regardless of the type or quality of 
the transit investment. This does not mean that 
it is a poor transit corridor — it may serve many 
passengers well — but rather that it just did not 
stimulate development.

Corridors with  
Weak TOD Impacts

While the combination of Limited land 
development potential and Weak government 
TOD support unsurprisingly results in weak TOD 
investment, it can also be postulated governments 
do not tend to put much effort into redevelopment 
where the land has limited development potential. 
Lack of government TOD support tends to go hand 
in hand with Limited land development potential.

 GOLD

 SILVER

 BRONZE

 BASIC BRT

 BELOW BASIC

 LIMITED LAND POTENTIAL

 EMERGING LAND POTENTIAL

 STRONG LAND POTENTIAL

 
WEAK GOVERNMENT
TOD SUPPORT

 
MODERATE GOVERNMENT
TOD SUPPORT

 
STRONG GOVERNMENT
TOD SUPPORT

Classifications
BRT Standard Land Potential Government TOD Support
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Las Vegas Metropolitan Area Express (MAX) bus 

    
The Las Vegas MAX is a bus improvement project 
that has been labeled BRT by project proponents 
but that scored below basic according to The BRT 
Standard. It lacks most of the essential elements 
of BRT — most critically a median-aligned 
dedicated lane; its bus shelters are weather-
exposed and unsecured, and it runs at low 
frequencies. The Las Vegas MAX corridor does not 
run through downtown Las Vegas; instead, it runs 
north of the city through a low-income area rife 
with vacant lots. At the same time, downtown Las 

Vegas is developing around the SDX BRT corridor. 
With little overall development occurring in the 
Greater Las Vegas area, most support for TOD is 
focused on downtown Las Vegas. For this reason, 
and because a below-basic bus line runs through 
land with limited development potential, the Las 
Vegas development comm-unity has not been 
catalyzed around the MAX corridor.

The Las Vegas MAX 
bus runs through 
the city of North Las 
Vegas and 
terminates right 
before the 
downtown of the 
City of Las Vegas. 
ITDP
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Pittsburgh’s West Busway and South Busway BRTs

    
Pittsburgh’s West Busway and South Busway corridors both classify as basic 
BRT, but there has been limited government effort to stimulate TOD along 
them. Pittsburgh’s urban redevelopment efforts have focused mainly on the 
city’s waterfront and, more recently, around East Liberty Station on the MLK Jr. 
East Busway BRT, stimulated largely by active private sector and community 
initiatives. Pittsburgh is not a rapidly growing city to begin with, and the 
land through which these two basic-BRT corridors pass is also of Limited 
development potential. Both corridors are built on former freight  
rail lines; the land along them is largely divided into small parcels and  
is characterized by difficult topography, environmental contamination,  
or other problems. 

Pittsburgh’s West 
and South Busways 
largely operate in a 
submerged former 
freight rail channel, 
surrounded by land 
difficult to develop.  
FLICKR BY DEAREDWARD

Pittsburgh “The T” LRT 

    
The Pittsburgh “The T” is an example of an LRT project that had weak TOD 
investment in terms of dollars spent. The quality of the LRT ranks as bronze, 
but the LRT passes through land with Limited development potential. Much 
of the land is either hilly, which is not conducive to development, or is already 
developed. As a result the government has provided little TOD support.
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The Ottawa O-Train has also had no significant TOD impacts. Like Pittsburgh’s 
“The T” LRT, it ranks bronze under The BRT Standard. With stronger 
government TOD support, it may have had development impacts, but the land 
through which it passes has Limited development potential. The corridor runs 
near a highway, past a university, and over a river — all of which contribute to 
its inability to stimulate development. As a result, the government has not put 
much effort into redeveloping this corridor.

Ottawa O-Train 

    

Ottawa’s O-train operates 
on a former freight rail 
track west of Ottawa’s city 
center. 
FLICKR BY HALFFRISIAN
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Our analysis shows that all of the corridors in the Moderate TOD investment 
category (Eugene EmX BRT, Denver Southwest Corridor LRT, Los Angeles 
Orange Line BRT, and Boston Washington Street Silver Line) received Moderate 
government TOD support. Furthermore, the variance between corridors in this 
category can be explained almost entirely by the development potential of the 
land through which the transit corridor passes.

Corridors with  
Moderate TOD Impacts

The Denver Southwest Corridor LRT is a bronze-standard LRT corridor 
that runs to the southwest of downtown Denver. It connects to the 
Central Corridor LRT that runs directly through downtown, so some of the 
development to which it may have contributed is captured in the Denver 
Central Corridor LRT figures. The Southwest LRT corridor has Limited land 
development potential due in large part to its position alongside an active 
freight rail line, with CityCenter Englewood, and Downtown Littleton being 
notable exceptions.69

The parts of the corridor that are not industrial have been identified 
as “areas of change”70 and zoned for mixed-use and TOD urban design 
elements. These changes are relatively recent, however. So far, only 
targeted efforts in the Englewood station area have led to development. 
There, the city purchased the site of a dilapidated former shopping mall, 
and, together with Denver’s Regional Transit District and some private 
developers, provided funds to help clear the site of abandoned and 
dilapidated buildings.71

Denver Southwest Corridor LRT 

    

Denver’s Southwest Corridor 
LRT’s main development impact 
is CityCenter Englewood, which 
is on a site that was home to the 
largest covered shopping center 
west of the Mississippi River. 
FLICKR BY GUANARTEME
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Along Eugene’s EmX Green Line BRT corridor, development has been largely 
concentrated around the segment near the University of Oregon campus. Much 
of the development has been in the form of hotels and apartment buildings 
that cater to the student population. However, some of the new development 
has occurred in Eugene’s downtown. The City of Eugene provided TOD support 
by establishing a vision in their comprehensive plan, implementing a TOD 
overlay zone, and establishing downtown as an urban renewal district.72 
Eugene also established a Downtown Revitalization Loan Program, which 
provides low-interest loans to developers building in the downtown area.73 
Downtown is also included in the Vertical Housing Development Zone, which 
provides a 10-year property tax exemption to new construction that includes 
ground-floor retail and residential above it, the amount of which depends on 
the number of floors of residential.74 

Eugene Emerald Express Green Line (EmX) BRT

    

Eugene’s EmX Green 
Line’s moderate 
development impact 
have largely been due to 
its proximity to the main 
campus of the University 
of Oregon. 
FLICKR BY WOLFRAM BURNER
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The Los Angeles Orange Line BRT qualifies as 
bronze because it has its own fully dedicated 
right-of-way, employs off-board fare collection, 
operates at high frequencies, and includes many 
other important elements of bronze-standard 
BRT. The majority of the development that has 
occurred along the Orange Line is in North 
Hollywood, where the BRT joins the Metro Red 
Line subway station that connects to downtown 
Los Angeles. North Hollywood was identified as 
a redevelopment project area in 1979. Over the 
years, Metro has acquired much of the land in 
the station area, and as the owner it works with 
developers to redevelop sites there.75 For this 
reason, TOD investment along the Orange Line 
BRT can be attributed to the Red Line subway as 
much as to the BRT. More importantly, it can be 
attributed to the government support provided for 
development. 

LA Metro, the Southern California Association 
of Governments (SCAG), and the Los Angeles 
Department of City Planning have already 
identified six station areas along the Orange 
Line BRT that have the potential to develop 

Los Angeles Orange Line BRT 

    

Although station area plans for 
Los Angeles’ Orange Line BRT 
haven’t been adopted, 
development has still occurred 
at the Warner Center station, 
where the city has focused  
its efforts. 
FLICKR BY METRO TRANSPORTATION LIBRARY 

AND ARCHIVE

further — Warner Center, Canoga, De 
Soto, Sepulveda, Van Nuys, and North 
Hollywood.76 Indeed, SCAG, US Department of 
Transportation, and Caltrans have supported 
a vision for TOD around certain Orange Line 
stations.77 But so far, development around 
these stations has proven difficult due to lack 
of community support for densification. Like 
elsewhere in Los Angeles, community control 
of zoning and deep resistance to increased 
density at the community level have made 
TOD difficult to implement along the Orange 
Line as well as along the Blue Line LRT to Long 
Beach, with the exception of downtown Long 
Beach. Overcoming these challenges would 
likely go a long way toward moving the Orange 
Line corridor from the Limited TOD impacts 
category to the Moderate or even Strong 
category. Upgrading the bronze-standard BRT 
to silver or gold would help relieve some of the 
current capacity constraints and could also 
help  further improve the image of the Orange 
Line corridor as a high-quality transit corridor 
ripe for TOD.
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Boston Washington Street Silver Line bus

    
The Boston Washington Street Silver Line, which 
ranks below basic under The BRT Standard, 
has one of the highest demands of all the bus 
corridors in Boston. With a moderate amount 
of support from the Boston Redevelopment 
Authority (BRA), between 2002 (the year it 
opened) and 2006, more than $650 million was 
invested in real estate in all three neighborhoods 
served by the Washington Street Silver Line: 
Dudley Square, the South End, and Chinatown/
Downtown. These developments included new 
construction on vacant lots, the rehabilitation of 
historic buildings, and enhancements to retail. 
New zoning along the corridor that regulated 
for transit-friendly improvements — including 
entrances on the sidewalk, pedestrian-scale 
uses, and limited parking behind or below 
the new structures — helped to ensure that 
new development was transit- oriented. The 

BRA owned a significant amount of property 
along Washington Street and sold parcels to 
developers, reducing the price in exchange for 
commitments to build affordable housing. The 
city also renovated two major public properties 
on Washington Street.

Most local experts attribute the 
redevelopment along Washington Street 
primarily to the removal of a blight-inducing, 
now defunct elevated rail line along Washin-
gton Street, as well as to the successful 
business improvement districts and area-wide 
rezoning, rather than to the transit investment. 
The impacts were quite modest, however, 
mainly because this is already a densely built 
part of the city, and there is not a great deal  
of additional land available for development, 
so the government did not do much to promote 
TOD.

After an elevated rail line that had 
previously prevented development 
along Boston’s Washington Street 
was torn down in 1987, development 
began to occur in the area. 
FLICKR BY MIT-LIBRARIES
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Charlotte Lynx LRT 

    
Charlotte’s LRT — called the Lynx — opened in 2007, with 9.1 miles and 15 
stations serving the central business district, a neighborhood known as 
South End, and southern parts of the city. Since opening five years ago the 
Lynx has leveraged over $800 million in transit-oriented development along 
the corridor, primarily due to the city’s aggressive approach to planning 
for development around stations and outreach to developers. There were 
many station-area plans and large-scale visioning exercises that provided 
a vision to developers. In addition, the Lynx follows a former freight rail and 
connects downtown to South End, an old industrial section of town close to 
downtown and flanked by middle-income and upscale neighborhoods. Most 
of the development has been concentrated in this area because there was 
ample attractive land. Another key component of Charlotte’s success was the 
relocation of Bank of America’s global headquarters to downtown Charlotte. 
Charlotte is now the largest banking center outside of New York City, and 
a large number of young bankers have moved to Charlotte in the past few 
decades in search of downtown urban living.

Although actual 
development slowed 
during the 2009 
recession, most of the 
parcels along the Lynx 
light rail had already 
been purchased by 
developers. 
 FLICKR BY JAMES WILLAMOR



MORE DEVELOPMENT FOR YOUR TRANSIT DOLLAR 107

Phoenix Metro LRT

    
Development along Phoenix’s Metro LRT has been mostly concentrated in the 
city of Tempe, with some development in Phoenix. The light rail operates from 
North Phoenix through downtown Tempe, the Arizona State University (ASU) 
campus, and into Mesa. The decision to run the LRT through the ASU campus 
was particularly influential, as there was ample land and a lot of student 
demand for housing and commercial uses.

Pittsburgh Martin Luther King, Jr. East Busway BRT

    
Pittsburgh’s bronze-standard East Busway BRT connects to the edge of 
downtown Pittsburgh but does not maintain its dedicated lanes when it 
enters downtown. Built on a former freight rail line, most of the station 
areas are not easily developed either because they are already built up 
or because land ownership in the area is highly fragmented. Almost all of 
the new TOD investment is concentrated at the East Liberty station, where 
there were considerable public and private sector efforts to stimulate this 
redevelopment. The fact that this Emerging land market only began to 
develop once the government took a role indicates that government support 
is among the most critical factors in stimulating development. Three or four 
additional station areas, surrounded by surface park-and-ride lots, would 
have reasonable potential for redevelopment were the government to take 
the initiative to do so. 

The Phoenix Metro LRT’s moderate 
development impacts are due to its 
operation through downtown 
Phoenix and into the university 
towns of Tempe and Mesa.
FLICKR BY DEAREDWARD
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Boston Waterfront Silver Line bus

    

Las Vegas Strip & Downtown Express (SDX) BRT

    

Boston’s Waterfront Silver Line bus is a special case. Unique among the 
Moderate TOD impact corridors, the Waterfront Silver Line is below-basic BRT, 
yet it had Moderate government TOD support and serves a strong land market. 
For a very short section where the system passes through a new tunnel that 
connects the rapidly developing waterfront area to downtown Boston, it is a 
fully grade-separated underground corridor that is of a relatively higher quality 
than the rest of the corridor. However, even here it lacks at-level boarding and 
travels at fairly low speeds. After one mile, it exits the tunnel and enters mixed-
traffic surface streets, at which point its operations are indistinguishable 
from those of a normal bus route. As a result, it is classified as a bus — not 
BRT — system for the entirety of the corridor. The corridor cost $70 million per 
mile to construct, comparable to the most expensive LRT corridor (Phoenix). 
Most of the cost went into digging the new tunnel.

This new transit tunnel, together with Boston’s Central Artery/Tunnel 
Project (the Big Dig), the costliest highway project in US history, made this 
otherwise difficult-to-reach waterfront much easier to access from downtown. 
This new transit access to the area helped convince the Boston Redevelopment 
Authority to up-zone the area. This up-zoning of a waterfront property 
adjacent to downtown — in addition to new parking restrictions to promote 
more transit-friendly development, and the marketing of this new area as the 
Seaport Distric — helped to leverage considerable TOD investment. Interviews 
with developers indicate that the zoning change was probably far more 
important to stimulating development than was the new transit link.

The Las Vegas SDX is a fairly new corridor that opened at the bottom of a real 
estate cycle in 2009–2010. It nonetheless managed to leverage significant 
new investments. Though little is visible on the ground yet, the developments 
are all moving forward. The City of Las Vegas intervened to stimulate this 
development, though its zoning policy is extremely laissez-faire and allows 
development almost anywhere. There was plenty of land with development 
potential, and the corridor enters downtown Las Vegas. Because the 
developers wanted to secure LEED-Neighborhood Development certification, 
they were attracted to these downtown sites in part due to their proximity to 
public transit.
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Denver Central Corridor LRT

    
The TOD impacts of the Denver Central Corridor LRT consist almost entirely of 
downtown Denver investments that could be attributed to broader downtown 
revitalization efforts. This so-called corridor is actually just the downtown 
portion of a network of LRT lines, so attributing these impacts to a single LRT 
corridor exaggerates the TOD investment impacts of the downtown section 
at the expense of the remainder of the system. The 16th Street bus mall and a 
number of other downtown public investments are also located in downtown 
Denver. The city amended the zoning code downtown to be form-based and 
created a station-area typology that helps identify land-use mix, housing 
types, and the larger scale desired in its downtown.78 Downtown Denver is 
also a BID, overseen by the Denver Downtown Partnership, a nonprofit that 
works with the city to plan, manage, and develop downtown Denver.79 It is 
likely that TOD impacts in downtown Denver will increase further now that 
the city has adopted a comprehensive plan with transit-oriented zoning.

Denver’s D, F and H LRT 
lines all converge on 
Denver’s Central Corridor 
and have concentrated its 
development impacts.
FLICKR BY TRACKTWENTYNINE
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The analysis shows that all of the corridors in 
the Strong TOD Impacts category had Strong 
government TOD support and either Emerging or 
Strong land potential.

The only two transit corridors in our study that 
rate above bronze — the Cleveland HealthLine BRT 
and the  Blue Line LRT — both fell into the Strong 
TOD Impacts category and were in Emerging 
land markets. The  Blue Line LRT leveraged $6.6 
billion in new TOD investments, and the Cleveland 
HealthLine BRT leveraged $5.8 billion, making 
them the two most successful transit investments 
in the country from a TOD perspective. Portland 
achieved this over a much longer time period and 
in a stronger economy than Cleveland did.

Corridors with  
Strong TOD Impacts

Cleveland HealthLine BRT

    
Like Portland’s MAX Blue Line LRT, Cleveland’s non-transit efforts were critical 
to its development success. Over $200 million in overall public funds were 
invested in Cleveland, only $50 million of which were for the transit system. If 
forgivable loans and other financial support channeled into the corridor were 
included, the level of public support for this project would be considerably 
greater. That Cleveland was able to do this despite an overall weak real 
estate market is remarkable. As such, Cleveland is the best practice for TOD 
from surface transportation investments. A full explanation of the Cleveland 
success follows in Chapter 5. 

In the Strong TOD Impacts category, three 
corridors with below-basic-quality transit had 
Strong land development potential and Strong 
government TOD support: the Portland Streetcar, 
the Seattle SLU Streetcar, and the Kansas City 
Main Street MAX.

In each of these cases, local developers and 
development authorities did not feel that the 
transit investment was all that critical to the TOD 
impacts. Thus, we can conclude that if the land 
market is strong enough, and the government 
TOD efforts strong enough, a below-basic transit 
investment might suffice; but a higher-quality 
transit investment could have even greater 
impacts.

Cleveland’s HealthLine BRT has 
helped leverage $5.8 billion in 
transit-oriented development, the 
most of any BRT line in the US. 
LAUREN PARSELLS
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Portland MAX Blue Line LRT

    
Much of the TOD impact of the Portland MAX Blue Line LRT can be attributed 
to non-transit factors. The 33-mile MAX Blue Line LRT, which stimulated 
development in previously under-utilized areas of Portland like the Lloyd 
District, benefited from Portland’s progressive transportation and land-use 
policies and its unique regional governance system, which played a significant 
role in creating compact urban development and land-use patterns. Overlay 
districts, tax abatement programs, parking restrictions, station-area planning, 
and other public investments have all been used effectively to leverage this 
impressive TOD investment.

Portland’s MAX Blue Line 
LRT is 33 miles long and 
has leveraged $6.6 
billion in TOD 
investment.
FLICKR BY ALEXABBOUD



112 MORE DEVELOPMENT FOR YOUR TRANSIT DOLLAR

Seattle South Lake Union (SLU) Streetcar

    
The Seattle SLU Streetcar played an important if indirect role in Seattle’s 
spectacular new South Lake Union redevelopment. Though the Streetcar 
corridor is only 1.3 miles long and carries relatively few passengers (3,000 
per day) at low frequencies (every 15 minutes), and most of the transit trips in 
the area are served by Seattle’s regular bus system, the Streetcar investment 
attracted a lot of media attention to the project, which helped considerably to 
generate investor enthusiasm. Large plots of government land adjacent to a 
waterfront not far from downtown Seattle were ripe for redevelopment. This 
land had been held in reserve for a planned highway that was never built, and 
the government finally sold the land to the developer, Vulcan, which is owned 
by Microsoft cofounder Paul Allen. 

The government also invested heavily in a new boulevard connection to the 
interstate highway system, which made the area far more accessible  
by private car. Further, it invested in a new power substation that is controlled 
by the municipality. Though the Streetcar itself cost only about $56 million, 
more than $200 million in additional complementary government investments 
were made in the area. If all of the TOD investments in South Lake Union were 
attributed to the Streetcar it would rank as the second-most successful TOD 
project in the US after Cleveland’s HealthLine BRT, leveraging a total of $3 
billion, or $53.57 for every dollar of TOD investments.
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Portland Streetcar

    
Portland’s Streetcar is a similar case. Though only four miles long, it was built 
in the popular Pearl District of downtown Portland, a formerly an underused 
industrial area with vacant lots and dilapidated buildings. A developer’s 
acquisition of a 34-acre plot was the catalyst for planning and investment. 
In 1998, a development agreement was formed that linked housing density 
to public improvements, specifically transit. A master plan was completed in 
2001, which focused on increasing FAR and mixed-use zoning and encouraging 
variable building heights to allow for innovative design. Housing density in 
the area was increased under an agreement to construct a streetcar, improve 
the streetscape, and help the city meet affordable housing goals. Surface 
parking lots along the streetcar line were prohibited, and active ground floors 
were required along the corridor. The Streetcar was instrumental in unlocking 
development in the Pearl District, and its 11,400 daily trips indicate that it does 
serve a significant function by improving transit access to the area. Its main 
benefit over the bus routes that serve the Pearl District — which have similar 
passenger volumes and speeds — is that it provides an attractive addition to 
the streetscape.

Portland’s Pearl 
District has seen 
over $4.5 billion in 
development since 
the Streetcar was 
implemented. 
FLICKR VIA NEITECH.
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Kansas City Main Street Metro Area Express (MAX) bus

    
The Kansas City Main Street MAX has low ridership and lacks most of the 
attributes of BRT. The MAX employs off-board fare collection but operates in 
mixed traffic lanes and at low frequencies. It lacks dedicated and enforced 
right-of-way and platform-level boarding. Despite these shortcomings, 
however, downtown Kansas City, though which the majority of the Main Street 
MAX service runs, has experienced significant development over the past ten 
years, primarily due to the emerging downtown land market and the strong 
government interventions that have encouraged land development downtown. 
Several governmental and non-governmental organizations in Kansas City 
have helped to bring about increased TOD planning and implementation. 
The city also adopted the Greater Downtown Area Plan, which focuses on 
encouraging transit- and pedestrian-oriented development. Its zoning code, 
amended in 2011, has Special Review Overlay and Urban Redevelopment 
Overlay districts that accommodate varying types of urban design to help 
ensure redevelopment. The downtown MAX segment was not assigned any 
significant zoning advantage, but the southern section of the corridor has a 
Special Review Overlay, although no significant amount of development has 
been seen there.

Kansas City created strong institutions – both public and private – and 
financing mechanisms to stimulate development in its downtown, and these 
measures generally worked. When the Ballet Association of Kansas City 
needed a new location, it looked to downtown Kansas City. There, a ninety-
year-old, environmentally contaminated power plant that had been abandoned 
for thirty-five years had the perfect “bones” for redevelopment into a premier 
dance facility. The $32 million redevelopment project included brownfield tax 
credits, Historic Preservation Tax Credits, and private financing.80 
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Downtown Kansas City 
has experienced a 
rejuvenation as more 
resources and support 
have appeared.
FLICKR BY OUT.OF.FOCUS
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However, there were significant differences in the cost effectiveness of the transit investment at leveraging 
TOD between the modes. The following groupings of level of government support and level of land 
development potential make it possible to clearly see these differences:

   
Moderate government support and Emerging land development potential 
In these corridors, one dollar of bronze or better BRT transit investment has led to TOD investment 
from $0.83 (Los Angeles) to $3.99 (Eugene).81 One dollar of bronze or better LRT investment led to TOD 
investment ranging from $1.66 (Charlotte) to $1.99 (Phoenix).

   
Moderate government support and Strong land development potential: 
On transit corridors with moderate government TOD support and strong land potential — Las Vegas SDX 
BRT, Boston Silver Line Waterfront bus, and Denver Central Corridor LRT — there were Moderate TOD 
Impacts’, though it was difficult to attribute these impacts primarily to the transit investment. Ignoring 
that, one dollar of BRT investment led to $42.28 (Las Vegas SDX) in TOD investment while a dollar of LRT  
led to only $14.88 of TOD investment under similar conditions.82

Comparing TOD Impacts  
of BRT, LRT, and Streetcars
The typologies described above begin to give some basis for comparing TOD impacts between transit 
systems implemented under similar circumstances. 

The analysis revealed no case in which one mode of 
transit — BRT, LRT, or streetcar — was more instrumental 
in stimulating development than another. In fact, under 
comparable conditions (similar land potential, similar 
levels of government TOD support), the type of the transit 
investment did not make any difference in the level  
of TOD impact. 

All of the three corridors we studied that had both Strong land development potential and 
Strong government support — Kansas City Main Street MAX, Portland Streetcar, and Seattle SLU 
Streetcar — leveraged several billion dollars each in development around lower-quality transit 
investments. However, in cases where either the land potential or the level of government TOD support was 
weaker, the transit investment seemed to play a larger role. So, while a city may not need to build a bronze 
or better transit project in a Strong land market where it is also providing Strong TOD support, a higher-
quality transit investment will provide better long-term mobility benefits to the people who will ultimately 
live and work on the corridor.

The quality of the transit investment made some difference in the transit system’s impact on development, 
but the difference was marginal. 
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Strong government support and Emerging land development potential:
In these corridors, a silver LRT (Portland MAX Blue Line LRT) leveraged, per dollar of transit investment, 
$3.74 of TOD. A silver BRT (Cleveland HealthLine BRT), however, under the same conditions, leveraged,  
per dollar of transit investment, $114.54 of TOD. 

    
Strong government support and Strong land development potential
In these corridors, a range of $41.48 (Portland Streetcar) to $53.57 (Seattle SLU Streetcar) of TOD was 
leveraged per dollar of transit investment. For below basic transit (Kansas City Main Street MAX) in a  
Strong land development potential with Strong government support, $101.96 of TOD was leveraged.

In summary, in corridors with Emerging land development potential and Moderate government TOD 
support, BRT was two to three times as cost-effective as LRT at leveraging TOD investments. When 
government TOD support was Strong, BRT was as much as thirty times more cost effective than LRT.

Because the total investment values in BRT and LRT were comparable, most of this difference is a function 
of the difference in cost between BRT and LRT infrastructure. While the cost of BRT and LRT systems varies 
widely, on average, BRT systems cost considerably less than half as much as LRT systems on equivalent 
corridors. In our study, the BRT with the highest quality rating and the greatest TOD impact — Cleveland 
HealthLine BRT — cost fourteen times less than what an LRT was projected to have cost on the same 
corridor.83 

As a result, because silver- and bronze-standard BRT corridors leveraged as much or more TOD investment 
as did similarly rated LRT corridors with similar levels of government support, they leveraged far more total 
TOD investment per dollar of transit investment. 

A NOTE ON STREETCARS
A December 2012 report by Reconnecting America on transit projects in midsize 

US cities corroborated the view that most streetcar projects were built solely for 

the purpose of boosting the economic value of existing land-use projects. LRT and 

BRT projects, on the other hand, were generally built with the dual goals of mobility 

and economic development.84 Thus, streetcars, while often successful at attracting 

economic development, do not generally serve as important transit links. If cities want to 

adequately serve the transportation needs of the populations relocating into new TODs, 

they must provide transit options that can connect these areas to other destinations and 

travel at reasonable speeds.
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CHAPTER	5

Two Case Studies:
How Cleveland and Pittsburgh successfully  
captured development around their BRTs

   After nearly a half century of population loss and urban blight in many of the 

former industrial cities of the US, the last decade has brought about a change. 

Many cities are now striving to reurbanize, and some are beginning to find success. 

Cities with few public dollars to invest in transit are discovering BRT and are 

harnessing the available tools to develop around it. 

   Below, we present case studies of two cities — Cleveland and Pittsburgh — that 

were able to assemble the institutions, planning, financing, and marketing tools 

necessary to attract development around one or more of their BRT stations. The 

case studies provide a start-to-finish story of how these factors all came together. 

Moreover, both cities have had some degree of success in including affordable 

housing in their new developments. How this was accomplished, and what were 

some of the challenges these cities faced in doing so, are discussed here as well.
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 Reviving Millionaire’s Row: 
Cleveland’s HealthLine BRT system
Cleveland’s silver-standard BRT corridor, the HealthLine, leveraged more transit-oriented development 
than any other surface transit investment in the US85, with the exception of the Portland MAX Blue Line 
LRT. Per dollar of investment, it had the greatest TOD impact of any surface transit system we studied. The 
HealthLine cost fourteen times less than what a light rail line in the same corridor was estimated to have 
cost, yet within four years after it opened it had leveraged $5.8 billion in new TOD, despite an extremely 
depressed regional economy. With only $50 million invested in vehicles, stations, and platforms, and 
another $150 million invested in street improvements and infrastructure in the corridor, the project 
leveraged $29 of new investment per dollar invested in public infrastructure, and $118 of new investment 
per dollar invested in transi — by far the highest in the US.

This was a well-chosen corridor, as it connected the two most important employment centers in Cleveland: 
downtown and University Circle. Euclid Avenue was the most popular bus route in the Greater Cleveland 
Regional Transit Authority’s (GCRTA) system, so the HealthLine delivered the maximum level of mobility 
benefits to the city’s predominantly low-income bus riders. It also helped revitalize the two most important 
employment centers in Cleveland and the struggling district between them known as MidTown.

The vast majority of the TOD investment went toward offices and retail, institutional (universities and 
hospitals), and cultural buildings. These new investments generated employment and shored up the city’s 
tax base during the economic crisis in 2008. Along with the city’s frugal fiscal policies, these investments 
allowed the city to minimize layoffs and the GCRTA to minimize cuts in bus services similar to those 
affecting neighboring Chicago, Detroit, and other cities. Because there are few residential properties 
immediately adjacent to the corridor, and the overall weak economy and population loss have depressed 
rents citywide, the project had no adverse impact on the rents paid by low-income residents.

The construction of Cleveland’s 
HealthLine included not only the 
transit system but street 
improvements including burying 
of power lines, fiber-optic cables 
and landscaping. 
LAUREN PARSELLS
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Background

Cleveland’s fortunes have paralleled the rise 
and fall of the US manufacturing industry. From 
the second half of the nineteenth century until 
the middle of the twentieth century, Cleveland 
prospered, growing from a population of 17,000 
in 1850 to 914,808 in 1950.86 Manufacturing jobs 
peaked just before World War II.87 From the second 
half of the nineteenth century into the 1950s, 
Cleveland’s Euclid Avenue was the most important 
street in the city. Referred to as Millionaire’s 
Row, or Prosperity Street, Euclid Avenue was 
often compared to New York’s Fifth Avenue. 
The mansions of corporate giants like John D. 
Rockefeller (Standard Oil) and Andrew Brush 
(General Electric) lined Euclid Avenue, and as the 
economy boomed, these were replaced by leading 
department stores.

By the 1950s, however, many middle- and 
upper-income residents began moving to the 
suburbs, taking the city’s tax base with them. 
Municipal services began to decline, and areas 
around downtown Cleveland experienced blight 
and depopulation. Even in these early days of 
Cleveland’s urban degradation, business leaders 
were concerned and began developing plans to 
revive the urban core.

The city’s fortunes worsened in the 1960s, 
with the Hough Riots in 1966 and the Glenville 
Shootout in 1968 hastening the flight of the 
middle class to suburban areas. Cleveland 
continued to lose manufacturing jobs. As a 
Brookings Institution report notes, “Between 
1980 and 2005, Cleveland lost about 110,300 
manufacturing jobs, or 42.5 percent of its 
manufacturing employment.”88 With the bottom 
falling out of the economy, in 1978 Cleveland was 
the first US city since the Great Depression to 
default on its loans.

By the 1970s, but particularly after 1979, when 
George Voinovich became mayor, the strategy 
known as Dual Hub began to develop. The city 
believed that the only way to revive itself was to 
connect its two urban hubs with a mass transit 
link along Euclid Avenue. Downtown, which was 
still the commercial center of Cleveland, stood 
on the western end of the Euclid Avenue corridor. 
University Circle, a community that was home to 
Cleveland Clinic, Case Western Reserve University, 
and the University Hospitals/Case Medical Center, 

occupied the eastern end and provided jobs for 
thirty thousand people. The idea was that if the 
city could link these dual hubs with a high-quality 
transit connection, they would become more vital, 
and the blighted middle would begin to fill in.

The stretch of land between the two hubs, 
known as MidTown, suffered from abandonment. 
Historically a light industrial area, it was hard hit 
by the general downturn in manufacturing. Only 
a few businesses remained there, outnumbered 
by vacant and dilapidated buildings. The area 
became the focus of many of the conversations 
surrounding the revitalization of Cleveland.

The city’s early thinking was to build a rail 
connection between the two hubs. The city 
initially started planning a subway line under 
Euclid Avenue in the 1950s, but full funding for a 
subway could never be found. Planning continued 
throughout the 1980s and 1990s to connect the 
Dual Hubs with a series of rail alternatives. The 
proposal led by the City Planning Department 
was for a full-featured corridor with bike lanes, 
street furniture, and other amenities. The cost 
of the locally preferred alternative — light 
rail — continued to increase, eventually reaching 
$800 million. During this time, Cleveland’s 
population and tax base continued to decline. The 
population fell from a peak of more than 900,000 
in the early 1950s to only 505,616 by 1990.89 As 
a result, the costly light rail proposal simply did 
not prove viable, and Cleveland’s fortunes slipped 
even further. Though Cleveland has continued 
to lose residents (the population was 396,166 in 
2010), the pace of decline has slowed considerably 
in the past two decades.

university 
circle

cleveland state
university

downtown

cleveland
clinic

The Dual Hub strategy 
linked University Circle, 
home to Cleveland 
Clinic and Case 
Western, with 
downtown Cleveland.
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university 
circle

cleveland state
university

downtown

cleveland
clinic

Vacant buildings 
and lots dominate 
the landscape of  
the MidTown 
neighborhood. 
LAUREN PARSELLS 
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The HealthLine BRT System

As early as 1995, the Greater Cleveland Regional 
Transport Authority (GCRTA) began studying 
bus rapid transit. In 1998, George Voinovich, 
who had been serving as Ohio’s governor for 
eight years, visited Curitiba, Brazil; while he 
was there, he witnessed the world’s first BRT 
system. Having never heard of this mass transit 
technology, Voinovich was impressed. He 
organized a second visit, this time including 
business leaders and staff from the GCRTA. This 
delegation became convinced that a rubber-tire 
system, as attractive as rail but with a much 
lower cost, was to be the new path forward for 
Cleveland’s Dual Hub corridor. The Northeast 
Ohio Areawide Coordinating Agency (NOACA), 
the Metropolitan Planning Organization for five 
counties in northeastern Ohio, then developed the 
project details in 1999 and held a series of public 
hearings.

A standard bus route, the number 6, already 
operated on Euclid Avenue and was the most 
popular bus route in Cleveland, but the average 
speed was a mere 9.3 miles per hour.90 This made 
it an excellent candidate for conversion into BRT, 
and the Federal Transit Administration (FTA) 

agreed. With the help of Voinovich, who was by 
then an Ohio senator (he had been elected as 
a Republican to the US Senate in 1998), GCRTA 
secured a New Starts grant from the FTA of $82 
million in October 2004.91

GCRTA maintained the earlier vision of a 
full-featured corridor, so the project was more 
than just BRT — along the 7.1-mile corridor, 
which included a 2.3-mile transit zone, the 
authority also proposed burying power lines, 
installing fiber-optic telecommunications 
cables, rebuilding ancient sewer and water 
lines, and adding street level amenities such as 
improved sidewalks, bicycle lanes, and public 
art. The project cost a total of $200 million, 
which included roughly $50 million for the BRT 
vehicles, stations, and platforms, and $150 
million for the infrastructure and street-level 
enhancements. Of the total cost, $82 million 
was covered by the New Starts grant; $75 
million from the State of Ohio; $21 million from 
GCRTA; $10 million from NOACA; and $8 million 
from the City of Cleveland. A variety of other 
state and local funds made up the remaining $3 
million.92 

Cleveland’s HealthLine 
BRT cost roughly $50 
million for the vehicles, 
stations, and platforms, 
and $150 million for  
the infrastructure  
and street-level 
enhancements.
ITDP
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The Cleveland HealthLine is the only BRT 
corridor in the US that is ranked silver under The 
BRT Standard. It is one of only two BRTs in the US 
with platform-level boarding and central median 
stations. It also has off-board fare collection and 
4.5 miles of dedicated center lanes from University 
Circle to downtown Cleveland, all of which are 
responsible for the increase in speed. Because 
the HealthLine was an upgrade from the number 
6 bus, it reduced the number of stops along 
the corridor from over 100 to 36 — yet another 
reason for the speed increase. Frequencies were 
shortened to 2.1 minutes during the peak period, 
down from 6 minutes previously. Multiple bus 
routes use the BRT corridor, and mixed traffic is 
forbidden from turning across the busway at most 
intersections. Modern, iconic stations enhance the 
streetscape and provide a safer, more attractive 
waiting area for passengers. They also create a 
sense of permanence for those wishing to invest 
in or live along the corridor. These features and 
several others were the main reasons for the 
system’s silver rating.

Ridership has increased by 67% since the 
HealthLine opened in October 2008: four years 
after opening, the system’s average weekday 
ridership was 15,800. About 13% of the new 
passengers came from the nearby rail line, and 
a reasonable 18% were former automobile 
commuters. Speeds increased by 34%, from 
9.3 mph, pre-BRT, to 12.5 mph. Finally, the use 
of cleaner, diesel-electric hybrid buses and 
the reduction in overall traffic cut particulate 
emissions in the corridor by 95%.

The HealthLine is perhaps the highest-quality, 
most cost-effective transit improvement in the 
US. Its silver rating under The BRT Standard is 
reflected in the corridor’s high performance. Yet 
the city knew that a transit link on its own was not 
enough to transform Cleveland.

Iconic stations beautify 
the street in Cleveland 
and draw people’s 
attention to the BRT. 
ITDP 
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Community Development Corporations

As occurred in many declining US cities, Cleveland 
communities organized themselves to try and 
improve their neighborhoods in reaction to the 
racial strife and decline of urban services in 
the 1960s and 1970s. Many formed community 
development corporations (CDCs). CDCs were 
an initiative championed by the Ford Foundation 
through groups like LISC (Local Initiatives Support 
Corporation) and the Enterprise Foundation. 
Federal Community Development Block 
Grants were also used to fund the CDCs. These 
organizations and programs played a key role  
in stimulating urban revitalization throughout  
the country. 

Today there are more than thirty CDCs in 
Cleveland alone.93 MidTown Cleveland, Inc., 
formed in 1982, is one of the most successful. 
MidTown was created by a community of small 
businesses that had remained in the mostly 
blighted area between downtown and University 
Circle. Each business paid membership dues 
ranging from as little as $250 to about $43,000 per 
year to cover the cost of operations.94 MidTown, 
Inc. was led largely by Mort Mandel of Premier 
Industrial, an auto parts distributor, who was 
joined by the owners of other neighborhood 
businesses, such as Central Cadillac and some 
local banks, and others. The main aim of this 
CDC was to attract businesses and development 
back to MidTown and retain the businesses 
already there. They did this through what 
they lovingly referred to as PPPs — “potholes, 
petunias, and prostitutes”: pressing municipal 
authorities to improve urban services, investing 
in street improvements, and encouraging the 
police to crack down on various illegal activities, 
particularly prostitution. Similar CDCs emerged 
in downtown Cleveland (now the Downtown 
Cleveland Alliance, or DCA) and in University Circle 
(University Circle, Inc., or UCI).

Municipal Planning and Zoning

As BRT plans developed for the Euclid Avenue 
corridor, so, too, did Midtown Cleveland, Inc.’s new 
master plan for MidTown: Beyond 2005: A Vision 
for MidTown Cleveland. The plan provided a vision 
for how MidTown would look and feel. It proposed 
a higher-density, mixed-use area focused on the 
pedestrian, with the BRT as the centerpiece. In 
2005, the City Planning Commission unanimously 
adopted the plan.95

The MidTown master plan also proposed 
changes to the zoning code. Previously, the overall 
zoning scheme for the city of Cleveland had also 
applied to MidTown. Cleveland has a pyramid 
form of zoning in which lighter use is permitted 
in an area zoned for heavy use, but not the other 
way around. For instance, industrial zones, which 
often have adverse noise or pollution impacts on 
surrounding properties, may allow lighter uses 
such as commercial and residential, but areas 
zoned for residential use must remain exclusively 
residential. So MidTown, which was zoned for 
industrial use, also permitted commercial and 
residential uses. This scheme, however, gave the 
planning authorities little control over the specific 
types of developments that went into the Euclid 
corridor. The zoning change, adopted into code in 
late 2005,96 was proposed to ensure that any new 
development fostered a walkable, BRT-oriented 
urban environment.

The new code created a special zoning district, 
called MidTown Mixed Use District 1, which ran 

A new, more 
walkable, transit-
friendly vision for 
MidTown, in 
Cleveland. 
CITY ARCHITECTURE
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from East 40th Street to East 79th Street. It was 
aggressive, with the following requirements for 
new construction:

•  New buildings must have a minimum of  
three floors

•  Buildings must be built to the street line
•  Buildings must fill at least 80% of the lot 

width 
•  Most buildings must include ground 

level retail
•  Parking minimums must be reduced by one-

half, and parking maximums replacing the 
former minimums

This was not as rigid as a form-based zoning 
code. Rather than dictating building forms the 
new code laid out the principles listed above, 
and then, by designating the Euclid corridor a 
“Design Review District,” it subjected all new 
developments to review by a board composed of 
architects and urban designers.

Such an aggressive change to its zoning 
posed something of a risk to MidTown, because 

tightening the requirements for building in an 
already undesirable area could have made it 
that much more difficult to attract developers. 
Fortunately, however, concentrating development 
in the Euclid Avenue corridor did not require 
restricting development in other parts of the 
city, because the property market was so weak 
that there was relatively little new investment in 
Cleveland.

Though the MidTown master plan was created 
in the absence of a citywide comprehensive 
plan, in 2007 the City Planning Department did 
developed such a plan, Connecting Cleveland 
2020, which emphasized the creation of the 
development corridor along Euclid Avenue and 
supported the concept of a transit-oriented, 
walkable MidTown.

In 2009, Cleveland Mayor Frank Jackson and 
the city’s Economic Development Department, 
together with MidTown, Inc., hired a consulting 
firm, AngelouEconomics, to create an economic 
development strategy for the MidTown section 
of the Euclid corridor. The firm’s study resulted in 
the idea of marketing MidTown as a “Health-Tech 

health tech 
corridor

Outline of the Health-Tech Corridor in Cleveland’s MidTown neighborhood. 
CLEVELAND HEALTH TECH CORRIDOR WEBSITE
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The new MidTown 
Mixed-use District 1 
(MMUD-1) zoning 
focused on creating 
ground level retail.
ROBERT BROWN, DIRECTOR OF 

PLANNING, CITY OF CLEVELAND.

Corridor” (HTC). Because the Cleveland Clinic, the 
University hospitals, several medical centers, and 
universities with health-related research centers 
occupied the eastern end of the Euclid corridor, 
the HTC concept was envisioned to harness 
these institutions as health-based anchors to 
attract additional health-related development. 
The study cost $120,000 and was funded by the 
City of Cleveland; MidTown, Inc.; GCRTA; and the 
Cleveland Foundation. The study created the 
marketing basis and action plan for attracting 
developers.97 The vision for the HTC, according 
to one stakeholder, was to create “a knowledge 
neighborhood that captures the market of post-
incubator technological and laboratory firms 
emerging out of the Cleveland Clinic, University 
Hospitals and our educational institutions.”98 
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Financing

The City of Cleveland had a variety of  
financing tools at its disposal to help realize  
its vision. Some were in the form of direct grants, 
others were low-interest loans, and still others 
were tax credits. Financing was provided by the 
state, the federal government, and foundations.

Grants 
The federal government, the State of Ohio, 
and Cuyahoga County all have grant programs 
that aid development activities. Indeed, the 
GCRTA was able to secure a Federal Transit 
Administration New Starts grant of $82 million 
and Ohio Department of Transportation (ODOT) 
Transportation Review Advisory Council (TRAC) 
funding of $75 million toward the construction 
of the HealthLine BRT and some of its associated 
street reconstruction costs. However, many other 
grant programs at the state and federal level have 
provided tremendous assistance in stimulating 
development along the HealthLine BRT corridor.

Two main grant programs in the State of 
Ohio assisted with land acquisition and pre-
development activities. The first, the Clean Ohio 
Brownfield Revitalization Fund, was a competitive 
state-level award that “provides grants to address 
environmental obstacles and remove blighting 
influences”99 on former commercial and industrial 
properties. Sites require an engineering firm’s 
certification of an environmental problem that 
can be mitigated through the program. Clean Ohio 
grants were awarded to two sites in the MidTown 
neighborhood where contamination was high. 
In 2003, the City of Cleveland applied for a Clean 
Ohio grant for a site on Euclid Avenue between 
East 57th and East 61st streets that housed the 
Wooden Spencer Screw Factory, an old industrial 
warehouse building. The building had to be 
purchased, and the rest of the land — including 
ground water — assembled and decontaminated. 
Though the program was competitive, MidTown, 
Inc. was awarded $3 million due to the strength of 
its application. The award was granted directly to 
MidTown, Inc. because it owned some of the land 
and was going to act as the developer.

In 2010, another Clean Ohio grant, for $2 
million, was awarded for the rehabilitation of a 
site on Euclid Avenue at East 66th Street. This 

time the grant went directly to the developer, who 
was assuming a prominent role in developing 
the site. The Health-Tech Corridor concept was a 
strong reason that the project scored highly in the 
competitive process.

The second major grant program in the state 
is the Ohio Job Ready Sites (JRS) Program, which 
provides grants for the development of vacant 
commercial and industrial sites with the “ability 
to provide optimal infrastructure capabilities and 
attract economy-shifting investment.”100 These 
grants focus on vacant properties that are not 
necessarily contaminated but that are strategic for 
economic development purposes. The funds may 
be used for site development activities such as 
property acquisition, infrastructure upgrades, or 
“construction build-out of speculative facilities.”101 
The grants also require that the project be 
committed to one specific use — research, 
medical, technology, etc. — at the time of 
application. This requirement has made the goals 
of the grant somewhat difficult to achieve, since 
it is not always possible to secure a committed 
tenant at such an early stage in the development. 
To date, two sites on the HealthLine corridor 
have been awarded Job Ready Sites grants. The 
MidTown Tech Park (see “The first MidTown 
development,” p. 137) received a $3 million JRS 
grant in 2010, and the Victory Building, at 7012 
Euclid Avenue, received a $1 million grant  in 2012. 

Since the initial development activity in the 
MidTown area, the Clean Ohio program has been 
changed and may be eliminated; and the JRS 
program is under review for 2013 and may be 
cancelled. No additional state grant programs are 
on the horizon to replace these two programs.

Finally, the City of Cleveland was designated 
a federal entitlement city under the Community 
Development Block Grant (CDBG) program, and 
therefore receives annual grants directly from 
the Federal Government instead of receiving 
them from the State of Ohio. Grants made under 
the CDBG program are intended to “develop 
urban communities through decent housing, 
suitable environments and expanded economic 
opportunities.”102 Cleveland has also utilized 
funds from HUD Section 108, the loan guarantee 
provision of the Community Development Block 
Grant (CDBG) program. The HUD 108 low-interest 
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urban development loans provide communities 
with a source of financing for economic 
development, housing rehabilitation, public 
facilities, and large-scale physical development 
projects.103 These loans are made to the City of 
Cleveland, which can then pass them on to the 
developers of projects that create jobs within 
the Neighborhood Revitalization Strategy area, 
which includes the Health-Tech Corridor.

Foundations and Funding 
Intermediaries 
Foundations have been major contributors of 
urban development grants in the last decade. 
Between 2005 and 2008, the number of grants 
awarded in Ohio for economic development 
increased 25%, and the number of dollars 
awarded for this purpose increased 152%.104 
Thirty percent of these economic development 
grants were concentrated specifically on urban 
development.

Several private Cleveland-based foundations, 
like The Cleveland Foundation, the Mandel 
Foundation, and The George Gund Foundation, 
have played and continue to play an important 
role in redevelopment efforts in Cleveland. The 
Cleveland Foundation helped MidTown, Inc. 
to establish a $750,000 line of credit for land 
acquisition and predevelopment activities in the 
MidTown neighborhood. 

While these foundations have awarded 
funds directly to organizations like MidTown, 
Inc., much of the time they go through a 
funding intermediary — an organization called 
Neighborhood Progress, Inc. (NPI) —  
that administers the grants. Neighborhood 
Progress, Inc. was founded in 1988 with 
seed funding from the Ford Foundation, local 
foundations, and corporations; it serves  
as the local funding intermediary between 
community development corporations and local 
foundations (see p. 67). 

Tax credits and Empowerment Zones 
To finance much of the redevelopment along the 
HealthLine corridor, interested developers and 
the City of Cleveland have turned to federal tax 
credits — specifically New Market Tax Credits 
(NMTC) and Historic Preservation Tax Credits. In 
Ohio, the New Market Tax Credit (NMTC) program 
helps to finance business investment by providing 
investors with state tax credits in exchange for 
delivering below-market-rate investment options 
to Ohio businesses. At least $50 million in NMTC 
have been used to finance development along the 
HealthLine corridor. Among many other projects, 
NMTC have been used in downtown Cleveland 
for the Middough Building and the Allen Theater; 
for the redevelopment of the Baker Electric 
Building, the MidTown Tech Center, and the Agora 
Building in MidTown; and in University Circle for 
the redevelopment of a hotel property and for 
the Uptown development. These tax credits have 
also been used for several residential buildings, 
including the Hanna Annex in downtown 
Cleveland. 

Historic Preservation Tax Credits, which are 
given to owners and lessors for the rehabilitation 
of historically significant buildings, have been 
used along the HealthLine corridor, for the 
Baker Building and the Victory Building, and in 
downtown Cleveland, where many of the buildings 
are historical. Historic Preservation Tax Credits 
have provided further financing for projects like 
the Hanna Annex building, the Allen Theater, and 
the Middough Building.

MidTown was a part of a Federal Supplemental 
Empowerment Zone that did not expire in 
2008, as other empowerment zones did. This 
empowerment zone provided tax credits and low-
cost HUD 108 loans to qualifying businesses in 
the zone. It also provided funding to MidTown, Inc. 
for land acquisition. In addition to making loans 
available, the empowerment zone designation 
also provided grants for gap financing for 
projects through 2005. Cleveland received $177 
million in loan and grant funds to help grow the 
business and residential community in several 
neighborhoods, including MidTown. The City of 
Cleveland has some HUD 108 loan capacity and 
has prioritized the Health-Tech Corridor as a 
location for the use of these funds to promote new 
investment and create jobs.
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New Market Tax Credits 
helped finance the 
mixed-use uptown 
buildings.
LAUREN PARSELLS



130 MORE DEVELOPMENT FOR YOUR TRANSIT DOLLAR

New Market Tax Credits 
were used to finance the 
redevelopment of the 
Middough Building in 
downtown Cleveland.
OHIO OFFICE OF REDEVELOPMENT

Vacant Property Initiative 
The City of Cleveland Department of Economic 
Development created a program called the Vacant 
Property Initiative. The program was developed 
to help developers overcome the costs of urban 
redevelopment that do not add value, including 
asbestos abatement, other brownfield cleanup 
issues, renovation and/or demolition. The 
program offers a short-term construction loan and 
a forgivable loan, based on the potential for job 
creation.

As part of this program the city conducts a 
“return on investment” (ROI) analysis for each 
project. These analyses determine the loan 
amount per project based on what the market 
needs to attract the investment. The loan amounts 
vary, therefore, based on market conditions. 
In 2008, due to the weak market, the program 
offered loans of up to $1,250,000, with $550,000 
forgivable. Today, such loans are offered to a 
maximum of $780,000, with $180,000 forgivable 
per project. The city had about fifty loans 
outstanding in 2012, totaling about $26.5 million. 
The forgivable portion of the loan is linked to a 
promise of job creation. If the investment creates 
the promised number of jobs, the city forgives 
that part of the loan. The forgivable loans have 
a three- to five-year job creation period and are 
subordinated to other debt. This allows the city 
to enforce repayment should the company not 

create jobs. These Vacant Property Initiative 
loans have so far resulted in $261 million in new 
development, created about 3,500 jobs, and 
retained another 1,955 jobs.

The Department of Economic Development 
(EDD) is a “one-stop shop” for businesses and 
developers. The EDD tries to be as responsive 
to their needs as possible by streamlining 
permits, knowing the brokers well, and working 
cooperatively to handle issues that may arise. 
The city started the Vacant Property Initiative 
primarily to be responsive to such developer 
concerns. In addition to the rehabilitation of 
vacant sites and cleanup of contaminated land, 
a big part of this program focused on removing 
the other risks associated with developing vacant 
land or buildings. The MidTown Tech Park (all 
three buildings), Cleveland Agora, and the Victory 
Building all benefitted from the Vacant Property 
Initiative.
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Current Development: 
Downtown,University Circle 
and MidTown

Development has proceeded somewhat 
differently in each of the three neighborhoods 
along the HealthLine corridor: downtown, 
University Circle, and MidTown. The urban 
developments that have emerged along the 
corridor were hardly the result of pure market 
forces. In downtown Cleveland, for example, 
some 45% of the cost of new development was 
underwritten by federal and state governments 
through loans, credits, and other public 
programs.

Much of the 
development seen in 
Cleveland has been 
around University 
Circle, which has a 
concentration of 
education and medical 
institutions.
LAUREN PARSELLS 



132 MORE DEVELOPMENT FOR YOUR TRANSIT DOLLAR

The EDD also looked to increase the number 
of market-rate residential units in both downtown 
and University Circle, where there are long waiting 
lists for rental housing, and new residents will 
help attract high-quality retail. Some housing 
investment in the Greater University Circle area 
has been stimulated by a program that offers 
a $5,000 to $15,000 grant for those who buy a 
home, and one month’s free rent for those who 
rent in the Greater University Circle area. This 
program exists in several neighborhoods on the 
outskirts of University Circle where there are 
higher vacancy rates, but not on the HealthLine 
itself.

MidTown
Much more difficult than the stimulation of 
development in downtown and University Circle, 
and the focus of the most intense municipal 
efforts, has been the revitalization of economically 
distressed MidTown. By 2005, the detailed BRT 
plans, together with significant streetscape and 
infrastructure improvements, were completed, as 
were the zoning changes for MidTown. With these 
investments and regulatory changes in place, both 
the Cleveland Economic Development Department 
and MidTown, Inc. had the information they 
needed to begin attracting investors to the area.

Downtown and University Circle
To date most of the development along the 
HealthLine has been in downtown or University 
Circle, reenforcing the economic strength of 
these two employment hubs. A goal of the City of 
Cleveland is to increase the number of residents in 
downtown. In the 1980s the residential population 
in that area had fallen to about 3,000. Downtown 
had already started recovering in the 1990s, with 
a doubling of its residential population; by 2011, 
it was up to 11,000. Today it is around 11,700, and 
3,000 more residential units are planned in the 
downtown area. Almost all of this growth has 
occurred along Euclid Avenue or in the immediate 
surroundings. Also in the area on and near the 
HealthLine are seven new hotels and some major 
new residential conversions. Many retail brokers 
believe that to reach the critical mass needed 
to attract world-class retail in downtown, the 
population needs to increase to over 25,000. That 
goal is a priority of the city and its mayor.

University Circle is responsible for the bulk 
of the remainder of the TOD investment so 
far. The University Circle, Inc. CDC launched a 
$7-million-dollar corridor revitalization initiative 
along Euclid Avenue with the help of the Kent H. 
Smith Charitable Trust that upgraded pedestrian 
facilities, built the University Circle Visitor 
and Living Center, and funded streetscape 
enhancements such as lighting, benches, and 
flower beds. Some $2 billion in construction and 
renovation projects have been invested into this 
area, about $96 million of which was devoted 
to residential and commercial development, 
with the remainder going to university buildings 
and cultural institutions. The Case Western 
Reserve University and University Circle, Inc. 
also spearheaded a $100 million redevelopment 
of a retail district along Euclid Avenue into an 
arts and retail district. Additional investment in 
this area includes the $350 million renovation of 
the Cleveland Museum of Art105 as well as $27.5 
million for the construction of the new Museum of 
Contemporary Art. The Keith Building,  

a new residential 
building at Euclid 
Avenue and East 17th 
Street in downtown 
Cleveland. It opened 
with 236 units in 2010 
and was fully occupied 
within months.
FLICKR BY BILLWTF
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The Museum of 
Contemporary Art 
opened in 2012 and 
stands at Euclid and 
Mayfield Road. 
LAUREN PARSELLS 
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Student housing at 
Euclid Avenue and East 
24th Street in 
Cleveland. 
LAUREN PARSELLS
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New Cleveland State 
University Law School 
addition at Euclid 
Avenue and East 18th 
Street. 
LAUREN PARSELLS
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Preparing the Land 

The Department of Economic Development  
was responsible for assembling land, clearing 
the sites, and cleaning up any environmental 
contamination. Much of the land was on 
brownfield sites that needed significant 
environmental cleanup to be ready for 
development. On other sites, deteriorated 
industrial buildings and their related 
infrastructure, such as underground oil tanks, 
had to be removed. Some properties also needed 
to be purchased from owners, some of whom 
were in arrears with their taxes.

The work done by the University of 
Pennsylvania (UPenn) to revitalize blighted 
areas of Philadelphia in the mid-1990s was 
a major inspiration to Cleveland. At the time, 
UPenn’s enrollment was suffering because of 
its proximity to West Philadelphia, which was 
economically depressed, crime-ridden, and 
blighted. To combat these problems, UPenn 
worked with the Pennsylvania Minority Business 
Development Agency and local businesses to 
identify local vendors that UPenn could partner 
with to generate employment for local residents 
and thus increase the area’s economic base. 
Over time, UPenn helped local businesses 
grow; in 2010, UPenn spent $116.9 million with 
local and diverse businesses. Such efforts have 
been successful in increasing tax revenue from 
local businesses and residents and helped to 
revitalize West Philadelphia.106 In an effort to 
inspire confidence among investors in Cleveland, 
the city’s Department of Economic Development 
brought potentially interested investors to 
Philadelphia to witness the revitalization of 
the neighborhoods around the University 
of Pennsylvania. Similar to the Philadelphia 
case, developers were interested in MidTown 
mainly due to its proximity to multiple academic 
institutions, with the anchor of University  
Circle nearby.

MidTown, Inc. and BioEnterprise for the 
Health-Tech Corridor, together with the 
Cleveland Foundation for Greater University 
Circle, applied for Living Cities funds. Living 
Cities is a private foundation intermediary 
that awards community redevelopment 
grants on behalf of 22 private foundations 
that it represents. An effort was made by the 

Cleveland Foundation for Greater University 
Circle to work cooperatively and to combine the 
applications, which resulted in an award of a 
$14.77 million Living Cities grant.107 This grant 
paid for an engineering and planning study for the 
redevelopment of a few key sites.

MidTown, Inc. also worked hard to secure a 
new police station for the area that is now under 
construction. At the time, the site had been vacant 
for many years and was controlled by the city 
under the land bank program. The city is paying 
for the station with Income Tax Bonds, but grant 
funding paid for the design and engineering.

Another major, 10-acre site along the corridor 
was assembled by Lassi Inc., a partnership 
between a local developer and Midtown, Inc. 
The city loaned money for land acquisition to 
MidTown, Inc., which also used grants from the 
Gund, Cleveland, and Mandel foundations for 
acquisition and predevelopment costs. Midtown 
received approximately $4 million in forgivable 
loans for the land assembly. Finally, to clear the 
site of environmental contamination, the City of 
Cleveland applied for and received a $3 million 
Clean Ohio grant (see “Grants,” p. 127). Originally, 
the land was intended to be the site of the first 
stage of a technology center in MidTown. The 
project did not go forward, however, and by 2008, 
the economy was in a recession and the developer 
had not completed the necessary environmental 
clean-up of the site. The city moved to take back 
the land and complete the clean-up. At one point, 
the city worked with the State of Ohio to plan a 
state behavioral health hospital at the site; but 
because the clean-up took longer than expected, 
the state built the hospital at another location. 
The city completed the clean-up and received the 
State of Ohio No Further Action Letter under the 
Voluntary Action Program108 in December 2012. 
The land is currently being marketed, and an 
information technology company has taken an 
option on four acres.
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The First MidTown Development 

The most difficult challenge of redevelopment 
is always to attract the first investor into a 
blighted area. The Department of Economic 
Development has deployed an “anchor strategy” 
for redevelopment, which uses the Cleveland 
Clinic, University Hospital, and Case Western 
Reserve University as anchors to attract other 
development. The HealthLine BRT provided the 
connectivity that made the Health-Tech Corridor 
a viable location for businesses that wanted to 
be close to the major institutions. The city works 
with the anchors — which include the Health-Tech 
Corridor, Evergreen Cooperatives, and Supply 
Chain Initiatives — and The Cleveland Foundation 
to deploy the anchor strategy.

The first major developer to show serious 
interest was Geis Companies, through its 
development arm, Hemmingway Development. 
They were interested in a site at 6700 Euclid 
Avenue that came to be known as MidTown Tech 
Park. Geis was a long-time developer in the 
Cleveland area whose other developments were 
predominantly based in the suburbs. Its proposal 
was for a one-story suburban-style development 
with a surface parking lot between the building 
and the street. So, despite expressing interest 
in developing in this revitalizing land market, 
Geis had reservations about the new zoning code 
and how their proposed development might fit 
in. The developer was not familiar with urban 
developments and was very nervous about the 
high density, the relative lack of parking, and 
the ground-level retail. Additionally, it planned 
to develop the property on a purely speculative 
basis — without any committed tenants.109 The 
developer didn’t believe there was enough 

demand for retail in the area to attract the 
necessary tenants for the ground-level retail 
spaces required by the new code. Neither was 
Geis sure that it could fill a three-story building in 
such an undeveloped area. As for the city, despite 
wanting to attract development to MidTown, the 
City of Cleveland was keen on attaining its vision, 
and it was not ready to accept point blank the first 
proposal it received.

A complicated negotiation ensued. While the 
city wanted the first development to become 
an example for the continuing build-out of 
MidTown, it was not in a position to fully enforce 
the new zoning requirements. The designs for 
the development went before the City Planning 
Commission’s design review committee. The 
Commission has the authority to grant exceptions 
for applications that fall outside of existing code. 
Through negotiations, both parties agreed that 
the development would follow the zoning code, 
with the following variances:

1. Geis would build a two-story building. This was 
a compromise between the one-story building 
that the developer had originally proposed, 
and the three-story building required by the 
zoning code.

2. The surface parking could be retained but had 
to be located behind the building rather than in 
front of it.

3. No ground-level retail would be built. City 
Planning Commission and the design review 
committee recognized that as the market 
turned around, it would be possible to enforce 
the zoning code more aggressively; but at 
that early juncture, they agreed to grant the 
variances.

Because of the recession, the developer was 
unable to secure a conventional loan for the 
project. The mayor offered a $10.7 million HUD 
Section 108 loan, (floating rate based on three-
month interbank borrowing rate and around 
one percent at closing) a low-interest loan that 
is secured by the developer’s guarantor and 
other guarantors but is pledged against the 
likely receipt of future Community Development 
Block Grant funds. Geis also received a $250,000 
grant from the city’s Vacant Property Initiative, 

The MidTown Tech 
Park, a Geis 
development at Euclid 
Avenue and East 69th 
Street, was the first 
new development in 
MidTown. With fewer 
urban characteristics 
than envisioned by the 
city, it was a stepping 
stone to the more 
urban-oriented 
development that has 
happened since.
GEIS
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and an additional $25 million in New Market Tax 
Credits, which were leveraged by the HUD loan 
(the rules of New Market Tax Credits are such 
that another loan must be in place in order to 
receive them). More uniquely, the Department 
of Economic Development made the decision 
to use the non-school portion of the property 
tax revenues anticipated from the project to 
guarantee repayment of the HUD loan.110 Geis 
then needed to secure approval from the Ohio 
Historic Preservation Office, which had attempted 
to block the development due to its supposed 
incompatibility with an historic stagecoach 
station. 

Once Geis finally agreed to develop 
the property, the Department of Economic 
Development worked with Geis to aggressively 
market the corridor. They attracted JumpStart Inc., 
an innovative organization that provides venture 
capital and technical assistance to start up firms, 
to be the first tenant in the development. After 
MidTown Tech Park opened in 2011, Geis invested 
in a second and then a third development in 
MidTown, both involving renovating and reusing 
historic buildings. Each new development is more 
urban in character.

Because of the long-term economic and 
population losses suffered by Cleveland, rents 
are very low in the city, and the residential 
property market continues to be weak. 
Gentrification and increasing rents, however, 
are not the main problem for poor people in 
such an economy; rather, it is joblessness and 
poverty. As such, the city’s efforts have been 
focused on job creation rather than on reducing 
upward pressure on housing prices.

Citywide, there were 44,812 foreclosures 
between 2006 and 2012, and there are currently 
about 15,000 vacant properties.111  The city spent 
$49 million clearing some 6,519 deteriorated 
properties between 2006 and 2012, leaving 
over 20,000 vacant lots, more than 11,000 of 
which are now owned by the city and held in its 
land bank.

Very few of these abandoned properties or 
properties seized for tax arrears are located 
along Euclid Avenue. There, properties are 
mostly commercial; land values have doubled 
in the last six years; and owners continue to pay 
their taxes if they think there is likely to be any 
market at all for the land.

It was debated whether or not to co-locate 
affordable housing along the Euclid Corridor. 
On one side, Mayor Jackson, who was a strong 
supporter of business development along the 
corridor, nevertheless believed that there was 
room for both uses. He felt that the city should 
support some affordable housing along with 
its transit improvements, since many of the 
residents in this corridor needed to utilize 
public transit. This view was supported in 
public dialogue by Chris Warren, the Mayor’s 
Chief of Regional Development.

On the other side of the debate, MidTown, 

Newer developments  
in Cleveland, like the 
Victory Building 
conversion on Euclid 
Avenue and East 71st 
Street, have a livelier 
streetscape.
LAUREN PARSELLS

The Euclid Corridor 
and Affordable Housing
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Inc. at first resisted the co-location of low-income 
housing, including the two affordable-housing 
projects that do exist in MidTown. The CDC 
asserted that all of the housing in the area along 
the corridor was already “affordable” because it 
was located in a very weak market. They believed 
that the area needed jobs more than affordable 
housing, and if it was going to attract any kind 
of housing, it should be market-rate housing. 
They feared that low-income housing projects 
might scare off investors. The City countered that 
any investment in the area, including affordable 
housing, was still a positive development for the 
corridor, and that regardless, residents needed 
transit access and proximity to the resources of 
University Circle.

Despite the controversy, however, two 
relatively small projects in the MidTown section of 
the Euclid Corridor were for affordable housing: 
one provided 78 units of supportive housing for 
formerly homeless people, and the other 48 units 
of senior housing. One of them was developed 
by PIRHL, a developer of affordable housing; 
and the other by the Cleveland Housing Network 
and the nonprofit group Emerald Development & 
Economic Network (EDEN). Both opened in 2011. 
Despite the concerns of the business community, 
these projects have not had a negative impact on 
investment in the corridor.

The Greenbridge 
Commons development  
at Euclid Avenue and  
East 75th Street includes 
supportive housing  
for formerly homeless 
people and is one of the 
two affordable-housing 
developments in 
Cleveland’s MidTown 
neighborhood.
LAUREN PARSELLS

In terms of gentrification, while property values 
did increase substantially along the Euclid Corridor 
subsequent to the HealthLine opening, and because 
almost none of this land had rental housing, the 
new affordable housing development had very little 
impact on rents, which in general remain relatively 
low in Cleveland. Nonetheless, it is important that 
the city anticipates the increase in land values 
and banks this land if it plans to do anything with 
it for public purposes, be it affordable housing, 
market-rate housing, or economic development. 
Property values have doubled overall along the 
Euclid Avenue corridor in the last six years, and 
some properties have increased much more sharply. 
A 6.2-acre lot along Euclid Avenue with a surface 
parking lot sold in 1984 for $35,000. In 2005, 
with the announcement of the BRT project, this 
parcel appreciated to $75,000. In 2008, after the 
HealthLine opened, a speculator bought the land for 
$110,000. An interested developer then bought the 
same land for $276,000 in 2010. Today, just three 
years later, the county has estimated the land’s 
value at $1.08 million.112
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Reinventing Pittsburgh’s  
East Liberty BRT Station
The Port Authority of Allegheny County’s bronze-standard BRT corridor, the Martin Luther King, Jr. East 
Busway, is the oldest BRT system in the US and one of only seven true BRTs in the country. Yet the system 
had limited impact on transit-oriented development for the first twenty-five years after it opened. Unlike 
the case with the HealthLine BRT in Cleveland, urban revitalization was not a core objective of this project, 
and there was limited municipal effort to concentrate development along the MLK Jr. East Busway BRT. In 
the last few years, however, at the initiative of a local neighborhood CDC and the Pittsburgh philanthropic 
community, and with support from the city, one key node has become an active TOD site: East Liberty. Some 
$900 million in new investment has been attracted to East Liberty, and investments have been secured for 
a major station-area redevelopment around the East Liberty BRT station. Three other potential nodes along 
the MLK Jr. East Busway BRT could also redevelop if the efforts in East Liberty are successful.

East Liberty was 
once rife with 
activity but has 
since declined. 
ELDI
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The three towers in East 
Liberty were originally 
intended to be market 
rate housing, but 
because of changing 
ownership, fell quickly 
into disrepair. 
ELDI

upper-income residential population caused the 
area to lose about a million feet of commercial 
space to abandonment.

Starting in the late 1960s, the Port Authority 
of Allegheny County initiated a transit planning 
process to help ease congestion. The Authority 
could no longer afford to maintain its streetcar 
system, which was phased out entirely by 
1971 and replaced with normal bus services, 
and it developed some lower-cost alternatives 
for improving the transit system. Included in 
these plans were two busways to be located in 
former rail right-of-ways: the South Busway, 
which opened in 1977, and the East Busway, 
which opened in 1983. The East Busway ran 
through East Liberty and thus introduced a 
critical mobility link between downtown and East 
Pittsburgh, one of the poorer neighborhoods in 
Pittsburgh. When the East Busway first opened, 
it was 6.8 miles long and rerouted a number  
of bus routes from surface streets. A trip that  
had previously taken approximately an hour  
due to congestion was reduced to a 7- to 15- 
minute trip. (A 2.3-mile extension was completed 
in 2003.) 

Background 

From the 1950s to the 1970s, East Liberty was 
known as the “second downtown” of Pittsburgh. 
With a vibrant residential population and streets 
lined with prosperous shops, it was the third-
largest shopping center in Pennsylvania.113

As urban renewal swept the US in the late 
1950s and throughout the 1960s, the dense and 
active urban fabric of East Liberty was replaced by 
parking lots and car-oriented development. The 
commercial core was cut off from the surrounding 
residential neighborhood by a new four-lane, 
one-way highway, Penn Circle, which severed 
many through streets and pedestrian paths that 
connected the neighborhood. Over the next two 
decades, as the steel industry collapsed, East 
Liberty lost its economic base as well as much of 
its residential population. Three large, 200-unit 
high-rises, originally intended to be market-rate 
housing, quickly became ill-maintained low-rent 
housing and then HUD-subsidized housing. As 
upper-income people relocated to the suburbs, 
many of the market-rate historic homes were left 
vacant and fell into disrepair. The combination of 
the blighted housing blocks, the vast expanses of 
surface parking, and the loss of the middle- and 
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The Martin Luther King, Jr. East Busway BRT

Pittsburgh’s BRT service plan stands out as one 
of the only BRT systems in the US with direct 
services: those that connect people directly from 
their homes to their jobs. The corridor takes 
advantage of the time-saving elements of the 
busway and offers a variety of local and express 
services. It is the only BRT system in the US with 
passing lanes at stations that allow express buses 
to pass local buses stopped at stations. Finally, it 
carries some 24,000 passengers per day, making 
it the second-highest-traveled BRT corridor in the 
US after the Los Angeles Orange Line. At 30 miles 
per hour, the speed on the system is high because 
it has a fully dedicated right of way.

Otherwise, the system lacks several basic BRT 
elements: There is no off-board fare collection, 
no platform-level boarding, and no bike lanes; 
and the stations are side-aligned rather than 
center-aligned. The stations, the buses, and the 
pedestrian approaches are purely utilitarian if 
not low quality, with minimal protection from 
the elements and no sense of brand or style. 
Unlike in Cleveland, there are no iconic stations 
to signal that this is an important part of the city. 
Historically, the system was used by poor minority 
residents; even today, it is not considered a 
high-status service. The corridor also terminates 
just short of the city center, leaving buses to fight 
through congestion precisely where congestion is 
worst. Upgrading this BRT to silver or gold should 
be a high priority.  

The busway system was not developed with 
urban economic development goals in mind. 
The former rail right-of-way on which the East 
Busway was built historically divided Pittsburgh’s 
relatively wealthy communities of Squirrel 
Hill and Shadyside to the south from poorer, 
predominantly African American communities 
to the north, where East Liberty is located. It 
wasn’t until after 2000 that East Liberty started 
to redevelop, and the racial and economic divide 
along the East Busway began to break down. 

Although some of the land along the 
BRT corridor had seen industrial uses and 
was brownfield, this was not an obstacle to 
development, because Pittsburgh is a national 
leader in brownfield redevelopment. A bigger 
obstacle was that the land was subdivided into 
many small parcels whose title deeds oftenwere 

not clear.114 Another obstacle was the lack of 
developable land along the corridor, given its 
former industrial uses as well as the busway’s 
location along a below-grade rail right-of-way.

The BRT system’s initial impact on land values 
was not straightforward. On the wealthier side of 
the East Busway, property values have increased 
by a factor of four since the 1980s. On the other 
side, average prices dropped from $22,000 to 
$6,000 per square yard.115 Given this variance, 
other factors probably had more impact on land 
values than the busway did.

At peak hour, buses 
arrive every two 
minutes along the 
MLK Jr. East Busway. 
ITDP 
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Early Private Initiatives to Redevelop East Liberty

The redevelopment of East Liberty is mainly a 
story of private initiatives and how they leveraged 
and focused government efforts. Many of 
Pittsburgh’s wealthiest families had an historical 
presence in the area, which had been a lively 
cultural district until the 1950s, and they wanted to 
see the area revitalized. Private efforts to revitalize 
East Liberty began in earnest around 1979. That 
year, the East Liberty Chamber of Commerce, 
frustrated by the decline of their once-vibrant 
neighborhood, formed East Liberty Development, 
Inc. (ELDI), a nonprofit community development 
corporation (CDC) with a three-year grant from the 
Ford Foundation for operating support.

ELDI’s mission was to facilitate redevelopment 
of the neighborhood. In its early years, ELDI, 
initially a two-person operation, worked to reopen 
the streets closed by Penn Circle, and to attract 
commercial development. The Local Initiatives 
Support Corporation (LISC) provided a financing 
pipeline for these commercial development 
projects; but despite good intentions, the develop-
ments were not large enough or sufficiently 
integrated into the community to play a catalytic 
role in the transformation of East Liberty. So, 
although private development began to return to 
the neighborhood in the late 1980s, the economic 
vitality of the neighborhood was weak. Neither the 
business community nor residents were willing to 
make substantial long-term investments. Failure 
of the commercial development deals bankrupted 
the small CDC, leading to a period of upset in the 
nascent organization.

About a decade ago, the Southwestern 
Pennsylvania Commission, a regional planning 
body funded largely by the Pittsburgh 
philanthropic community, developed a long-
range plan that provided some proposals for the 
early stages of the revitalization of East Liberty. 
Carnegie Mellon University also brought their own 
world-class planners and urban designers to help 
put together a vision for the neighborhood.

Although ELDI had developed a few properties 
on its own in East Liberty, the organization lacked 
the ability to initiate broader interest in the area 
from developers. When Tom Murphy became 
the mayor of Pittsburgh in 1994, he set the 
revitalization of Pittsburgh as a top priority and 
created a funding mechanism that has made many 
redevelopment efforts possible, including those in 
East Liberty. Mayor Murphy created a mechanism 
called the Pittsburgh Development Fund (PDF), 
a revolving fund for community and economic 
development that is managed by the city’s Urban 
Redevelopment Authority (URA). The fund came 
from an earmarked portion of the revenue from 
a 1% sales, use, and hotel excise tax levied on 
top of the existing 7% Allegheny Regional Asset 
District (RAD) tax.116  With about $6.2 million of 
these tax revenues earmarked for the PDF each 
year for ten years, the URA was able to issue $60 
million in Special Tax Development Bonds to fund 
development anywhere in Pittsburgh. The PDF 
funds were loaned to developers at low interest 
rates, and they only had to be repaid once the 
projects reached a certain revenue threshold. 

East Liberty TRID - Context

East Busway

East Liberty

Larimer

Shadyside

East Liberty Station

Martin Luther King Jr. East 
Busway illustrating 5 and 
10 minute walking sheds 
(1/4 & 1/2 mile circles.)

Downtown

East Liberty, located east  
of downtown Pittsburgh, is 
adjacent to Shadyside, the 
wealthiest neighborhood  
in Pittsburgh. 
HEINZ ENDOWMENTS
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These strategies — providing loans that would 
eventually be repaid, and requiring developers 
to pay property taxes — allowed Pittsburgh to 
maximize its revenue over a long term while 
reducing the developer’s risk.

The PDF funds were not, however, used 
primarily for East Liberty. The URA has devoted 
about a third of its efforts to various mayors’ 
pet projects (most of which have tended to be 
along the waterfront). Another one-third tended 
to respond to developer interests in properties 
throughout Pittsburgh. Only about a third of the 
money from the revolving fund was deployed on 
projects linked to strategic, long-range plans such 
as TOD along the East Busway BRT.

Of the 1,500 acres of land acquired across the 
city by the URA, most was occupied by vacant 
buildings, abandoned steel mills, and dilapidated 
affordable-housing projects. However, among 
the acquisitions was a large plot in East Liberty 
that was formerly home to a Sears store. The 
East Liberty plot had been vacant for ten years 
and symbolized the decline of the once-vibrant 
neighborhood. Mayor Murphy and his team 
identified The Home Depot as a possible anchor 
tenant for the Sears site because of the chain’s 
mass popularity — every demographic shops 
there, and the store could attract shoppers from 
the surrounding wealthy neighborhoods. From a 
TOD perspective, however, Home Depot was not so 
ideal: it tends to cater to suburban motorists, and 
the site was far from the East Liberty BRT station.

At first, Home Depot was not interested 
because it considered the site too far from the 
interstate. The developer was also deterred by the 
unstable and violent history of the neighborhood. 
Unwilling to take no for an answer, Mayor Murphy, 
with the help of the then-mayor of Atlanta and 
the local Pittsburgh Jewish community, brought 
Home Depot cofounder Bernard Marcus to 
Pittsburgh.117 While in Pittsburgh, Murphy took 
Marcus on a tour of the site and convinced him of 
the neighborhood’s potential and of his belief that 
Home Depot’s role as an anchor tenant could help 
catalyze the neighborhood. With Home Depot’s 
commitment, Mayor Murphy and the URA set 
out to finance the project. The project cost a total 
of $11.35 million, of which Home Depot covered 
$5.33 million, or 47%. The city was left to figure 
out financing for the remaining $6.02 million. PDF 
funds were used to assemble the site and pay for 

the environmental clean-up, and the city created 
a TIF district (called TRID in Pennsylvania) on the 
parcel to finance the $1.67 million in bonds that 
allowed the city to rehabilitate the site to make it 
suitable for Home Depot. 

Although the site was not particularly close 
to the East Busway (approximately one-third of 
a mile away), and it was car-oriented in design, 
with a massive surface parking lot, attracting 
Home Depot was important to the city’s efforts 
to encourage additional transit-oriented 
development closer to the East Liberty BRT 
station.

In addition to using creative financing to 
attract Home Depot, the city also worked with 
the company on the physical design of the 
store. Zoning in Pittsburgh is relatively lax, and 
in poorer neighborhoods almost everything is 
negotiable. Both high- and low-density residential 
development is allowed, with density bonuses 
given to developments near transit. Additionally, 
zoning regulations limit automobile access to 
East Liberty by restricting car-oriented land uses 
and reviewing developments that request more 

than ten off-street parking spaces. Home Depot’s 
plans, reflective of its suburban roots, detailed 
expansive parking lots that were not in line with 
Mayor Murphy’s goals for the revitalization of 
Pittsburgh — namely to transform the area into 
a denser, mixed-use urban center. However, 

Although the urban 
design was not ideal, 
securing Home Depot 
as the first major 
development in East 
Liberty in decades was 
a success. 
ELDI
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the home goods retailer eventually agreed to a 
parking lot that was one-third the size of those 
required for its normal suburban locations. The 
planned parking lot was still larger than what 
the city would have liked; but, wary of losing 
its anchor tenant, the city agreed. The Home 
Depot opened in February 2000, confirming East 
Liberty’s market potential and the purchasing 
power of the urban core of Pittsburgh, and it set 
the stage for more development.

As plans for the Home Depot were being 
finalized, several concurrent initiatives 
furthered the momentum spurred by the store’s 
introduction to the city. First, the City of Pittsburgh 
commissioned a market research study of East 
Liberty. This study found that, at least initially, 
big-box retailers would be the most successful 
commercial businesses in the area, but that 
there was also a need for smaller specialty stores 
and restaurants that could keep people in the 
neighborhood. 

Second, in 1999, ELDI, with the support of 
the City of Pittsburgh, embarked on the first 
comprehensive plan for the neighborhood. After 
its troubles in the mid-1990s, ELDI brought in 
Maylene Meyers, a transplant from Cleveland, to 
lead the organization. Meyers recognized that 
the neighborhood needed a vision in order to 
attract development, businesses, and residents. 
The plan, A Vision for East Liberty, developed a 
shared concept that residents could believe in, 
that community leaders could help implement, 
and that could help create a new attitude toward 
East Liberty, attracting business and residential 
development. 

The plan contained a number of 
recommendations, including:

• New mixed-income housing
• Active streets
•  Reconnecting surrounding residential  

neighborhoods to the core of East Liberty and 
downtown Pittsburgh via the Busway

• Closing Penn Circle
•  Broadening the mix of business and 

entertainment venues
•  Beautifying the neighborhood and 

connecting residents to good schools  
and job opportunities

The plan, though unaccompanied by actual 
zoning changes, placed particular emphasis on 
the underutilized East Busway, highlighting it as a 
link to regional jobs as well as a means to reinforce 
activity in East Liberty’s commercial core. 

Home Depot moved in early in 2000, but it was 
far from the East Busway and still very suburban 
in character. Attracting higher-end retail that was 
more transit-orientated required more work. With 
the market research study and the community 
plan finalized, East Liberty’s market potential 
was on the rise and beginning to attract private 
developer interest.

At the time, about 30% of the roughly 40 acres 
of land in East Liberty was owned by the City of 
Pittsburgh, mostly in the form of surface parking 
lots and two large properties in tax arrears. A 
local developer, The Mosites Company, took 
notice of the area’s growing market potential and 
saw opportunities for success if the surrounding 
wealthier residents of Shadyside, Squirrel Hill, and 
Highland Park could be attracted to businesses in 
the area. Steven Mosites, Jr., a Shadyside resident, 
was as interested in helping revitalize East Liberty 
as he was in turning a profit. The Mosites Company 
had assembled a large parcel in East Liberty with 
the intention of attracting Whole Foods Market, a 
chain with a reputation for creating jobs and with 
an interest in edgy locations. 

Mosites, working with Mayor Tom Murphy, 
had already secured a $3 million investment from 
Three Rivers Bank and $850,000 from the URA, 
a $1 million loan from the national LISC, and a 
$1 million guarantee for a bond from PNC Bank. 
The $1 million bond guarantee allowed Mosites 
to secure private debt to finance the project, 
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but there was still a gap. After learning of ELDI’s 
strategic plan, he approached Rob Stephany 
of ELDI with two goals: to partner with the 
organization to help introduce and sell the project 
to the community, and to obtain help securing 
nonprofit, local, state, and federal grants. Mosites 
was particularly interested in obtaining ELDI’s 
assistance to acquire either soft monies118 or 
subordinated funds119 for the project.

ELDI approached several local foundations. 
All of them were interested but did not want 
to simply provide ELDI with funds, as they had 
with previous projects that were unsuccessful. 
One foundation in particular turned to LISC as a 
partner, which then took the foundation’s funds 
and provided ELDI with equity capital to invest in 
the project. ELDI then made a loan to the private 
developer, which was to be repaid after Whole 
Foods achieved a certain profit margin. This return 
was critical to ELDI, as it generated cash flow for 
the organization and became a performing asset 
on their balance sheet. To close the remaining gap 
in financing, ELDI secured a $500,000 grant from 
the US Department of Health and Human Services 
for job creation in depressed neighborhoods. 

The collection of these funds then closed 
the deal with Whole Foods. In addition, the city 
Department of Transportation agreed to convert 
Centre Avenue, a major artery through East 
Liberty’s business district, from a one-way street 
to a two-way street. This change, completed in 
only eight months, helped link East Liberty to 
other neighborhoods and to downtown. 

After Whole Foods opened, the neighborhood 
character changed. Today, there are bicycles 
chained to the store, and for the first time, people 
are boarding the MLK Jr. East Busway buses 
carrying bags of food. 

Bakery Square 1.0, home to internet-service 
giant Google and located only about two hundred 
yards from the East Liberty BRT station, is another 
success story. The development consisted of the 
renovation of an old vacant Nabisco factory. In 
2006, the city deemed the factory site blighted, 
and a $1 million grant from the state Department 
of Environmental Protection for environmental 
clean-up made it more attractive to developers. 
In 2007, Walnut Capital, a Pittsburgh developer, 
bought the site after observing the success of the 
Whole Foods market. To finance redevelopment, 
Walnut Capital put together a combination of 

Historic Preservation Tax Credits, $10 million in 
tax-exempt financing under the state’s Building PA 
program, and a $10 million TIF package from the 
Urban Redevelopment Authority. The building is 
now a major office building and home to Google, 
which had occupied a smaller space near Carnegie 
Mellon University, as well as to other technology 
companies.

The presence of Google in East Liberty has 
helped attract more development to the area, 
including a Target store. The store is also a 
Mosites Company project and, along with Bakery 
Square and Google, has helped to solidify East 
Liberty’s resurgence. The East Liberty Target 
was built on the site of one of three 200-unit 
high-rises that had been used as subsidized 
housing. The buildings’ fortress-like, blockish 
design and emergence as a locus of crime had 
long contributed to neighborhood blight, so 
their demolition signaled a real change in East 
Liberty. Similar to his thinking on the Whole Foods 
project, Mosites wanted to bring in a retailer that 
was interested in edgy locations and that could 
attract the wealthier residents of Shadyside while 

Whole Foods acted 
as the anchor tenant 
in East Liberty. 
ELDI

An old Nabisco factory 
that was available for 
redevelopment became 
a prime site for the 
Google office in 
Pittsburgh. 
WALNUT CAPITAL
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remaining accessible to more moderate-income 
communities. The Target store was financed 
with a combination of private and public funds, 
including $2.1 million from the state Department 
of Community and Economic Development, $2 
million from Pennsylvania’s Redevelopment 
Assistance Capital Program (RACP), and $46 
million in New Market Tax Credits (NMTC) 
from LISC and PNC Bank. The NMTC helped to 
leverage an extra $13 million equity investment 
from PNC Bank and a $20 million loan from 
M&T Bank. HUD also awarded a $10 million 
grant to rehabilitate the site. Part of the Target 
construction also was designated a TIF district 
that funded the bi-directional conversion of Penn 
Circle South from Highland Avenue to Collins 
Avenue, an important link in the community. 
The complicated financial deal, and Target’s 
success in creating 200 jobs and $1.6 million 
annually in tax revenue, has paved the way for 
more development, including the TRID district 
addressed below.

The assembly of funds for Whole Foods 
became the framework for what is now the East 
End Growth Fund. The East End Growth Fund was 
critical to attracting new real estate development 
to East Liberty. The success of the investment 
model used to close the gap for the Whole Foods’ 
development was scaled up, and over the next 
year the McCune Foundation, Heinz Endowments, 
the Hunt Foundation, the R.K. Melon Foundation, 
and Pittsburgh Foundation collectively gave 
$2.47 million to the East End Growth Fund to 
invest in more projects. With cash flow coming 
in, ELDI was able to start securing lines of credit, 
which have been used to buy and revitalize 
more properties, especially affordable housing 
properties. 

The new Bakery Square 
development is becoming a hub 
for innovative technology 
companies. In addition to Google, 
CMU’s Software Engineering 
Institute and University of 
Pittsburgh’s Roar Lab are tenants, 
among others. WALNUT CAPITAL
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A new Target was built 
on the site of one of the 
three highrises. 
THE MOSITES COMPANY
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East Liberty 
Development Inc is  
the primary developer 
of affordable housing  
in East Liberty. 
ELDI

Affordable Housing in East Liberty

ELDI also began to focus on residential 
development. One of the goals of the East Liberty 
comprehensive plan was to retain a vibrant, 
mixed-income population. However, the plan 
concluded that the three massive affordable-
housing estates in the center of the neighborhood 
had to be replaced. These looming 20-story towers 
represented precisely the sort of concentration 
of poverty, crime, and violence that HUD and 
other urban experts now try to avoid by better 
integrating low-income families into mixed-
income neighborhoods. Both the residents and 
developers identified the towers as a negative 
influence on the neighborhood and market. 
However, all three high-rises were at that time 
owned by an investor group in Florida and could 
not be easily acquired. 

In the meantime, therefore, ELDI focused on 
other properties in East Liberty. With subsidies 
from the Urban Redevelopment Authority, 
ELDI began to redevelop scattered dilapidated 
sites around East Liberty as mixed-income and 
market-rate residential projects; but, despite 
improving the condition of the sites, ELDI had a 
difficult time selling the units. Decades of blight 

meant that East Liberty had to deal with many 
abandoned properties and absentee landlords. 
A 2000 study found that East Liberty was 
plagued by a 17% vacancy rate in its residential 
areas.120 ELDI assumed that the lack of sales was 
due to the surplus of vacant and dilapidated 
properties. So, in 2000, with a $250,000 equity 
investment that LISC provided based on the 1999 
comprehensive plan, ELDI began acquiring vacant 
property. However, although ELDI took the vacant 
properties under its management, it did not 
attract buyers. Perplexed, ELDI turned again to 
LISC. The corporation provided a $75,000 grant to 
hire StreetWorks, a consulting and development 
firm based in White Plains, New York, to analyze 
the existing planning and development studies 
and test them on the market. StreetWorks 
determined that although ELDI’s approach was 
good, their sequence of actions was faulty. ELDI 
needed to attract upper-income residents to 
the neighborhood, but these people wouldn’t 
come if the neighborhood was not safe and well 
maintained, or if it lacked amenities like shops, 
restaurants, and community and pedestrian 
spaces. 

The new Whole Foods store represented the 
beginnings of attractive amenities for upper-
income residents. To address the safety and 
maintenance problem, ELDI then turned to 
current residents, who helped the organization 
identify specific properties and tenants in 
the neighborhood that were problematic. 
These properties, referred to as “nuisance 
occupied properties,” were then prioritized 
for redevelopment. ELDI set up a system 
that identified property types based on their 
condition and location, and then ranked them 
for development. With a Strategic Impact Grant 
through Pittsburgh Partnership for Neighborhood 
Development (PPND), which is the local LISC 
office, ELDI acquired abandoned homes 
throughout East Liberty, holding them for future 
sale or development. Leases were not renewed, 
and repairs were made, on properties whose 
tenants were deemed problematic. Once this 
was done, units began to sell. The equity base 
from the initial PPND grant leveraged a $500,000 
pre-development line of credit from LISC. ELDI’s 
residential property holdings have since increased 
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significantly, enabling the organization to acquire 
many more foreclosed properties.

The three problematic subsidized-housing 
high-rises were demolished in phases — the 
first one in 2005, and the remaining two in 2009. 
The URA purchased the three high-rise sites 
and optioned them to The Community Builders 
(TCB), one of the largest nonprofit developers 
of affordable housing in the US. Residents 
were given vouchers to move into either the 
first replacement units, which ELDI had vastly 
improved in design and quality, or the third tower, 
if replacement units were not available at the 
time. TCB primarily used Low-Income-Housing Tax 
Credits to build the replacement apartments, so 
timing of the tax credit awards dictated the pace 
of demolition and reconstruction. These initial 
affordable housing projects are not particularly 
transit oriented: they have large parking 
reserves and relatively low density despite being 
immediately adjacent to the East Liberty BRT 
station. 

Nevertheless, since the revitalization efforts 
began, more affordable housing units — both 
multifamily and single-family — have been built 
in East Liberty than were demolished. The lines 
of credit that ELDI has been able to secure have 
allowed the organization to lead affordable 
housing development in East Liberty rather than 
rely on private developers to do so. ELDI turned 
to Low Income Housing Tax Credits and Historic 
Preservation Tax Credits, as well as to partnerships 
with the URA and Pennsylvania Housing 
Finance Agency, to finance the construction and 
renovation of homes. These homes, whether new 
or rehabilitated, have begun to stabilize East 
Liberty’s blighted blocks. 

TOD in East Liberty 

With major commercial tenants and residential 
life returning to the neighborhood, there is now 
a desire among residents to make East Liberty 
more pedestrian and transit oriented. While the 
MLK Jr. East Busway has not historically been the 
primary driver of development in East Liberty, it 
is now viewed as an asset for future development 
projects. Some new developments now advertise 
proximity to the MLK Jr. East Busway.

In 2004, the state of Pennsylvania passed the 
Transit Revitalization Investment District Act to 
encourage transit-oriented development. The 
legislation provides resources for station-area 
planning and establishes a district-based tax 
increment financing mechanism to leverage 
increases in property values near transit for the 
purpose of funding infrastructure investments. 
The Transit Revitalization Investment Districts, 
or TRIDs, are designated areas that can be 
established within one-eighth to one-half mile of a 
transit station and used to capture the increment 
in property tax due to the revitalization efforts. 
TRID differs from TIF in that it does not require 
a finding of blight in the district, as many states 
and municipalities require, and it emphasizes 
comprehensive planning as an important tool in  
the process.121 

While many municipalities in Pennsylvania 
have received funds for the TRID planning process, 
no TRID funding district has been created to date. 
In 2008, ELDI completed a planning study to 
evaluate the differences between TIF and TRID. 
The 2008 study estimated that, under a baseline 
development scenario, future development 
would generate enough tax revenue to support 
an infrastructure bond of $18 million using TRID 
or $16 million using TIF, and that total funding 
needed was around $70 million.122 Following 
the study, ELDI was able to raise $40 million 
from federal, state, and local sources to finance 
development, but it was unable to use New Market 
Tax Credits because of the wealthy adjacent 
neighborhoods and because Pittsburgh was at its 
10% limit for TIF use. ELDI returned to the idea of 
using TRID, which enabled ELDI to approach the 
Port Authority and include the rehabilitation of 
the East Liberty station and other Port Authority–
owned lands in revitalization plans. Additional 
financing came in 2012, when Pittsburgh was 
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The demolition of the 
three problematic 
high-rises was a turning 
point in the redevelop-
ment of East Liberty, 
making the area safer 
and more attractive  
to developers. 
ELDI

awarded a Transportation Investment Generating 
Economic Recovery (TIGER) grant for the 
relocation and revitalization of the East Liberty 
station along the MLK Jr. East Busway. To cover the 
remaining funding gap, ELDI turned once again 
to its foundation partners. Based on the East End 
Growth Fund model, local foundations agreed 
to provide payment guarantees for financing the 
TRID and other projects, as well as set up a fund 
for other projects. 

With financing in place, ELDI and the City 
of Pittsburgh are now working on establishing 
a TRID. However, TRID has not actually 
financed development to date because cities 
in Pennsylvania have not been able to find the 
monies to guarantee the tax increment before 
the district starts generating revenue. When a 
large district like a TRID is first established, much 
of the incremental revenue flow is speculative, 
and the up-front financing is not available until 
construction is completed.123 Unlike in other 
states with stronger land markets and thus more 
predictable increases in property-tax revenues, 
confidence in Pennsylvania cities’ ability to 
generate tax increments has been relatively 
weak. The challenge facing the East Liberty TRID, 

and other early TRID projects, has therefore 
been to jump-start incremental tax revenues 
within the district. Without other TOD public 
funding available, early projects must utilize 
other funding resources, like local foundations 
or public-private partnerships. The eventual 
TRID value capture will then be used for future 
investments and to pay back the loans needed 
to secure development financing. Furthermore, 
funding multiple projects, as in East Liberty, 
creates an even larger increment with multiple 
developers, which complicates public approval 
for the allocation of public funds to cover the 
increment.

Redevelopment in East Liberty has been a 
complicated process involving many agencies. 
While still a work in progress, East Liberty has 
succeeded in using innovative financing tools to 
leverage $903 million in development, and this 
development process continues despite weak 
local economic conditions. 
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Many cities across the US that were previously automobile-oriented are now building 
mass transit systems to address the problems of traffic congestion, poor air quality, and 
lifeless, blighted communities. Today many cities hope that new transit investments will 
stimulate transit-oriented development (TOD) and urban revitalization in addition to 
bringing improved mobility and environmental benefits. The fact that heavy rail metro 
systems are able to induce TOD has been seen and documented, yet until now no study 
had systematically examined the impacts of high-quality BRT or compared it to the 
development impacts of LRT and streetcars. As a result, BRT was often overlooked as an 
economic development tool.

In recent years, the US has improved the quality of BRT corridors built, with one silver-
standard BRT and four bronze-standard BRTs currently in operation. Our study of some of 
these corridors shows that, under the right conditions, high-quality BRT can leverage as 
much or more economic development as LRT or streetcar systems can. But, because the 
BRT corridors are cheaper to build and operate, they leverage far more TOD investment per 
dollar of transit investment.

Several cities in the US — including Cleveland and Pittsburgh — are examples of best 
practice BRT transit-oriented development. These two cities, both facing serious 
economic difficulties and fiscal constraints as a result of deindustrialization, have used 
BRT investments as a cost-effective way to bring jobs, activity, and life back to their 
communities. As a growing number of municipalities find themselves short of funds to 
continue with LRT projects, these examples demonstrate the success of high-quality BRT 
as a mobility option and as an economic development lever. They also demonstrate the 
importance of choosing corridors with development potential, and of carefully targeted 
government interventions and planning for strategic TOD sites.

Any TOD effort is most successful when land-use planning and urban development efforts 
are concentrated around a high-quality mass transit corridor that serves land with inherent 
development potential. Assistance from regional and city-level agencies, community 
development corporations, and local stakeholders can help create more targeted policies 
to direct development to such transit corridors. Local foundations can be critical to the 
process of funding redevelopment and providing capital and equity for projects. Local 
NGOs, which can communicate the projects to the public to help broaden support, are  
also important.

Although cities in the US are still far from fully transforming their declined urban 
neighborhoods into high-quality, mixed-use urban developments, they are well on their 
way. Gold-, silver-, or bronze-standard BRT, when combined with institutional, financial, 
and planning support for TOD, is proving to be a cost-effective way of rebuilding our cities 
into more livable, transit-oriented communities. 

CONCLUSION



MORE DEVELOPMENT FOR YOUR TRANSIT DOLLAR 153

The quaint By Ward Market 
neighborhood is right off 
Ottawa’s Transitway, and one 
stop away from downtown.
FLICKR BY DUGSPR — HOME FOR GOOD
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by the Rockefeller Foundation. Unless otherwise noted, the information contained in this 
report was obtained through interviews with staff from transit agencies, city planning and 
economic development departments, metropolitan planning organizations, redevelopment 
agencies, and community development corporations. We are thankful for their reflections 
and participation.
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PlanningInitsIndividual.asp?action=ViewInit&InitID=124; Eugene 
Emerald Express Green Line BRT, GAO (2012) BUS RAPID TRANSIT: 
Projects Improve Transit Service and Can Contribute to Economic 
Development; Las Vegas MAX, Interview with David Swallow, 
Regional Transportation Commission of Southern Nevada, 2012; Las 
Vegas Strip and Downtown Express BRT, Interview with Bill Arent, 
Las Vegas Redevelopment Agency, 2013; Ottawa O-Train LRT, 
Interview with Sean Rathwell, 2012; Pittsburgh “The T” LRT, 
Interview with David Wholwill, 2012; Pittsburgh West and South 
Busways, Interview with David Wholwill, 2012.

3. PricewaterhouseCoopers and Urban Land Institute, Emerging 
Trends in Real Estate 2013, 2013 pp. 10-11

4. New York City Department of Urban Planning, 2011

5. Cervero and Others, 2004. “Transit Oriented Development in 
America: Experiences, Challenges, and Prospects: Washington DC”. 
National Academies Press

6. Cervero, 1984; Cervero and Guerra, 1994; Bernick and Cervero, 
1997; Autler and Belzer, 2002

7. Rabinovitch, J and J. Hoehn, “A Sustainable Urban Transportation 
System: the “Surface Metro” in Curitiba Brazil”, Working Paper, 
(The Environmental and Natural Resources Policy and Training 
Project, Michigan State University, No. 19, May 1995)

8. When considering new mass transit investments, cities should 
first focus on corridors that already have the highest levels of 
transit ridership. Normally this means building mass transit in 
corridors currently served by high frequency bus routes that 
experience delays due to congestion or other problems. Focusing 
investments on these corridors will benefit the greatest number of 

people in the shortest amount of time. Further, since bus riders in 
the US tend to be predominantly low-income, concentrating 
investments where they will benefit current bus riders also tends to 
help many low- income people. Beginning on corridors with the 
highest existing transit ridership maximizes the time saved by poor 
families from the first day the system opens.

9. To calculate each transit system’s total cost, we used the U.S. 
government-provided Consumer Price Index (CPI) data to measure 
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Agenda item 6 
West of England            
Joint Transport Executive Committee 
31 July 2013 
 
MetroBus (Rapid Transit): Preferred Option for Vehicle Specification 
 
Purpose 
 
1. To endorse the preferred specification for the MetroBus vehicle for engagement 

with operators. 
 
Background 
 
2. The MetroBus vehicle has a key role to play in delivering the BRT Vision for the 

network agreed by JTEC in December 2011. The vehicle will need to deliver a level 
of passenger quality and comfort consistent with a clear uplift above a conventional 
‘Showcase’ bus corridor, as well as being distinctive and an integral part of the 
stakeholder engagement, branding and marketing of the MetroBus service. 

 
3. However, it is of paramount importance that aspirations are balanced against 

delivery constraints. In particular, it is proposed that vehicles will be bought and 
maintained by operators, with no other identified funding stream for their provision. 
The framework for the provision of MetroBus services is based primarily on 
commercial operation, with operating standards (including vehicle requirements and 
characteristics) specified through a Quality Partnership Scheme (QPS). It is also 
expected that no significant revenue support will be provided. The specified vehicle 
therefore must be commercially affordable. 

 
4. Within this context, an assessment of vehicle options has been undertaken and is 

set out in Appendix 1 to this report. Single deck, double deck and articulated 
vehicles have been assessed against a range of criteria, informed by operational 
modelling and discussion with operators, manufacturers and procurement 
consultants. 

 
5. A more prescriptive specification would be possible if the vehicles were to be 

purchased and then leased back to operators. However, as noted above vehicle 
funding is not currently identified and so this option has not been assessed. 
Similarly, scheme infrastructure budgets do not provide for any vehicle-related 
infrastructure (e.g. depots or power source) or development costs that are typically 
required to support emerging new ‘clean’ technology options, including electric 
vehicles. This reality has also been reflected within the assessment. 

 
6. The key points arising from the assessment are highlighted below. The overall 

conclusion is that a single deck, twin door, hybrid drive (electric/diesel) vehicle 
should be the minimum specification for MetroBus to be taken forward in discussion 
with operators. 

 
 
 
 
 



 2

Vehicle Requirements 
 
Capacity, Single and Double Deck Options (Appendix 1 paragraphs 7 to 15) 
 
7. Overall, the MetroBus vehicle will need to provide sufficient seating and standing 

capacity for peak passenger forecasts, with due regard to disabled access and 
passenger comfort. Whilst double deck and articulated vehicles provide most 
capacity, single deck vehicles perform well in terms of accessibility to seating and 
the proportion of seating to standing space. Whilst more single deck vehicles are 
needed to accommodate demand, the higher frequency itself will also attract more 
passengers. Single deck vehicles may also offer better passenger security and 
lower dwell times compared to double deck. 

 
Passenger Boarding and Alighting Times (Appendix 1, paragraph 9) 
 
8. A significant proportion of journey time on conventional bus routes is spent 

stationary at stops. There is a need to reduce dwell time on MetroBus through a 
combination of rapid ticketing and the provision of two sets of doors per vehicle. 

 
Vehicle Age and Engine Technology (Appendix 1, paragraphs 12 to 13) 
 
9. MetroBus provides the opportunity to cut emissions, particularly through the 

specification of a hybrid drive (combination of conventional and electric propulsion) 
to further reduce fuel consumption and carbon emissions.  Higher purchase cost 
has meant that investment in hybrid drives in the UK has, thus far, been part funded 
by state grant. Expected increases in fuel costs, and potential reductions to Bus 
Service Operators Grant after 2015/16, would suggest that hybrid drives may now 
be commercially affordable over the life span of the vehicle (8 to 10 years), 
although this has yet to be demonstrated in practice with UK bus fleets. Hybrid 
drive vehicles for MetroBus would also assist marketing and branding. 

 
10. Electric vehicles emit zero emissions at source. There are relatively few electric 

buses in the UK, but recent advances may create opportunities for partnership with 
manufacturers and operators to deliver some electric vehicles in certain 
circumstances. Compared to a hybrid drive vehicle, electric vehicles may be lower 
passenger capacity and/or have a restricted range between charging that could 
make them impractical for the MetroBus network. Whilst hybrid drive vehicles 
represent the minimum specification, the councils will press for all-electric vehicle 
propulsion where this is commercially affordable and/or operationally practical. 

 
Purchase Cost, Streetcars & Articulated Vehicles (Appendix 1 paragraphs 10-11) 
 
11. The Streetcar concept involves an articulated vehicle with distinctive styling and 

décor. However, purchase cost is high and capacity more reliant on standing than 
seating space. Streetcars are therefore not recommended. Similarly conventional 
articulated vehicles are also not recommended due to reliance on standing space to 
meet capacity requirements. However, it is not intended to exclude either 
specification should a MetroBus operator propose it. 

 
 
 
 



 3

Marketing and Consistency of Specification 
 
12. A single vehicle specification (rather than a mix of different vehicle types) is 

proposed to better facilitate the marketing of MetroBus. Operators will be required 
to provide a specific vehicle livery, agreed between the councils and operators and 
consistent with stop, interchange and information branding. 

 
Complementary Services 
 
13. Some services from North Somerset and the Airport Flyer will be given access to 

BRT alignments to reduce journey times. The acceptable minimum vehicle 
specification for these services has not been confirmed; it will not mirror the 
MetroBus specification, but quality will be high. The specification will permit double 
deck vehicles for these services. 

 
14. Further information on the process to finalise vehicle options is included in 

Appendix 1. 
 
Environmental Impact Assessment 
 
15. The MetroBus schemes are designed to reduce car dependency and associated 

emissions. Full environmental impact assessments have been, or are being, 
undertaken to support the necessary applications to build and operate the 
schemes. 

 
Risk 
 
16. The established Project Boards and Programme Assurance Board for the MetroBus 

schemes have a consistent approach to project management, risk management 
and governance. The Programme Entry schemes have been progressed by the 
Project Boards using this approach. 
 

17. The vehicle specification will be confirmed in the Quality Partnership Scheme. It is 
proposed that the vehicle specification must be affordable as a commercial 
investment. There is a risk that a reduction in specification, whilst making the 
vehicle cheaper to purchase, will fail to meet the necessary quality criteria to satisfy 
the Vision for the network endorsed by JTEC in December 2011. Alternatively, by 
setting too high a standard, there is a risk that either the service becomes 
unaffordable as a commercial investment and will not be provided by operators, or 
the investment is funded through higher fares, or funded through revenue support 
from the councils. The recommended specification is intended as a balance to 
address these risks. 

 
Resources (financial and personnel) 

 
18. Resources to develop the Programme Entry schemes have been identified through 

the Project Boards and Programme Assurance Board. 
 
19. The vehicles will be purchased, funded and maintained by the MetroBus operators. 

However, as noted in paragraph 17, with a very high specification there is an 
increased risk of the need to subsidise the service if the specification is not 
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deliverable as a commercial investment, both in terms of vehicle purchase and on-
going fuel and maintenance costs. 

 
Equalities Implications 
 
20. The MetroBus network is proposed to improve accessibility to a range of 

employment, retail, leisure and residential destinations.  
 

21. The vehicle specification plays a significant part in this process. Areas where 
accessibility will be maintained or improved over and above a conventional bus 
service include low floor, accessible vehicles (docking with raised platforms at 
stops), space for wheelchairs on board, information provision in accessible formats, 
and opportunities for staff training to cater for passengers with specific needs. 
Confirmation of these specific elements will follow in due course. Engagement has 
been undertaken with equalities officers in Bristol City, North Somerset and South 
Gloucestershire Councils, as well as meetings with the Bristol EqIA Forum, and this 
engagement will continue as part the pre-planning consultation, including further 
suggestions for more detailed aspects of the vehicle specification. 

 
Recommendation 
 

That members endorse a single deck, twin door, hybrid drive vehicle as the 
preferred specification for MetroBus for engagement with operators 

 

Appendices 
 
Appendix 1 Vehicle Options and Recommendation 
 
Author: Bill Davies, West of England Office 
Tel: 0117 922 4928; Email: bill.davies@westofengland.org  
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APPENDIX 1 
 
West of England Bus Rapid Transit - MetroBus      
Vehicle Options and Recommendation 
 
Introduction 
 
1. The West of England Bus Rapid Transit (BRT - MetroBus) network will incorporate a clear 

uplift in the quality and reliability of public transport travel. Key elements include an 
emphasis on segregation from general traffic where this can be delivered, high profile 
stops and interchanges, and emphasis on marketing and branding, maximising cashless 
transactions on the vehicle and new, high profile vehicles. 

 
2. A key element of the MetroBus network is the specification of the vehicle proposed to 

operate the service. The vehicle will need to be of a specification and quality which meets 
the Vision and objectives for the network, whilst still representing a viable commercial 
investment for operators who will be required to purchase and maintain the vehicle fleet. 
The vehicle specification will also complement other aspects of scheme design including 
stop and interchange specification, ticketing requirements, marketing and branding. 

 
3. Necessary attributes for the vehicle will include the following: 
 

 Affordable as a commercial investment by operators, in terms of purchase, 
maintenance, fuel costs and depreciation/residual value; 

 A high quality on-board specification, comfortable and providing additional features for 
passengers; 

 Enabling rapid boarding and alighting for passengers; 
 Fully accessible for disabled and mobility-impaired passengers; 
 Include equipment to facilitate cashless ticket purchase; 
 Providing sufficient capacity for forecast passenger loadings, both seated and standing; 
 Low emissions; 
 Sufficiently flexible to be deployed as a standard across the BRT routes; and 
 A distinctive appearance complementary to the branding for the network. 

 
4. Other BRT routes elsewhere in the UK have successfully used different vehicle types, with 

different specifications and branding, as part of the BRT concept. Examples include: 
 

 The use of `Ftr’ Streetcars and complementary infrastructure in Swansea and 
Leeds; 

 The use of conventional single and double deck vehicles on the Cambridgeshire 
Guided Busway; and 

 The use of high specification single deck vehicles on the `Eclipse’ BRT route in 
Hampshire. 

 
5. This note summarises the results of technical assessment and supporting modelling on 

vehicle specification to enable a recommendation on a preferred option which meets the 
above criteria. The assessment has included meetings with vehicle manufacturers and 
operators and operational modelling of network proposals assuming a range of different 
vehicle types. The recommendation will also inform the necessary documents and studies 
which will deliver the powers to build and fund the BRT network, and be incorporated into 
the Quality Partnership Scheme (QPS) for the services. 

 
Vehicle Options 
 
6. A range of vehicle options have been investigated and assessed at a strategic level. This 

assessment has included the provision of detailed information on typical purchase costs, 
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vehicle dimensions, running costs and fuel economy. All are self-powered (i.e. not requiring 
overhead wires). Illustrations of main vehicle types are shown below: 

 

 
High quality single deck vehicle used on the `Eclipse’ service in South Hampshire 

 
High quality double deck vehicle operating on the Cambridgeshire Guided Busway 
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High quality, standard articulated vehicle operating on the Nantes Busway 

 
First ‘Ftr’ articulated Streetcar operating on the `Hyperlink’ service between Leeds and Bradford 
 
7. Key elements from the assessment are summarised in the following table: 

 
Vehicle Type Affordable? 

(no. of 
vehicles 
required) 

Sufficient 
Capacity 
(seated/  
standing) 

Rapid 
Boarding?

Distinc-
tive 

Flexible 
/ 
reusable 

Deprec-
iation? 

Running & 
staff cost 
per 
passenger

Midibus √ X X X √ √√√ √ 
Single deck √√ √√ √√ √√ √√√ √√√ √√ 
Double deck √√√ √√√ √ √ √√√ √√√ √√√ 
Triaxle 
double deck 

√√ √√√ √ √√ √ √√ √√ 

Standard 
Articulated 

√√ √√√ √√√ √√√ √ √√ √√ 

Articulated 
Streetcar 

√ √√√ √√√ √√√ √ √ √√ 
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8. In the above table ticks indicate a positive assessment (i.e. lower cost, more beneficial) 
and crosses negative. This initial scoping process has raised a number of issues which 
have also informed the short-listing process, including the following: 

 
 The clear non-suitability of smaller (midibus) vehicles due to insufficient capacity 

(and need for significantly higher frequencies, and more vehicles and drivers) 
and slower boarding times; 

 The need to purchase and operate more single deck vehicles to meet capacity 
requirements compared to higher capacity options; 

 Recent developments in, and the improved availability of, hybrid drive options; 
 A requirement for twin doors to minimise dwell times; 
 The limited market availability of articulated vehicle types following their removal 

from London, higher maintenance costs, more rapid depreciation of articulated 
vehicles and less opportunities for re-deployment (primarily due to the need for 
longer stop platforms on the background bus network or elsewhere in the UK); 

 A reliance on standing space on articulated vehicles to deliver passenger 
capacity; 

 Extended boarding and alighting times for double deck vehicles to accommodate 
passengers on the upper deck; and 

 Perception of passenger security on the top deck of a double deck vehicle, 
particularly for vulnerable passengers at night (although this may be partially 
mitigated by provision of on-board CCTV). 

 
9. The provision of more than one door is seen as an important requirement. Whilst the 

provision of a second door will reduce seating capacity slightly, its role in minimising dwell 
times at stops is considered to outweigh this issue, particularly if passengers can also 
board at the rear door. Even if this is not the case, and whilst the issue of driver interaction 
has yet to be confirmed, a single door vehicle (particularly at busy stops) is less likely to 
`process’ waiting passengers sufficiently rapidly to meet the requirements of the MetroBus 
network. 

 
10. The Streetcar concept essentially comprises an articulated vehicle augmented by higher 

specification bodywork, interior materials and segregation of the driver from passengers. 
Use of this concept in the UK has been limited (although the investment to date has been 
provided commercially). The appearance can be very striking and can certainly assist the 
marketing of the service, and an increase in patronage is likely as a result. In Swansea and 
Leeds conductors (or `customer hosts’) issue tickets, which would be a further cost 
pressure (although would also be likely to generate additional patronage and reduce dwell 
times at stops). 

 
11. However, a risk is the potential for a `permanent prototype’ situation and a consequent rise 

in maintenance costs. Vehicle production runs would be likely to be limited, with purchase 
costs (at around £320,000 per vehicle) substantially higher than for a conventional 
articulated bus. On cost grounds overall, therefore, the Streetcar concept has not been 
short-listed, although it should not be ruled out if proposed by an operator. 

 
12. Vehicle options have therefore been short-listed to the following for more detailed 

assessment. The requirement for hybrid drive, its cost and consequent emissions benefit is 
a key factor in balancing commercial considerations with other aspects of vehicle uplift and 
the potential to reduce emissions. All options have been assessed as a hybrid drive option 
to meet the requirement to minimise fuel consumption and emissions: 

 
 Standard dimension (two axle) single deck vehicle, twin door; 
 Standard dimension (two axle) double deck vehicle, twin door; and 
 Articulated single deck vehicle, twin door. 
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Detailed Assessment 
 
13. Operational modelling has been undertaken on the above short-listed options based on the 

MetroBus network incorporated in the Best and Final Bid (BAFB) submissions to the 
Department for Transport (DfT). This assessment has also taken account of the number of 
vehicles (and augmented frequencies in some cases) required to meet forecast passenger 
loadings. The table below summarises its key findings: 

 
Vehicle 
Option 

Peak 
Vehicle 
Requirement

Service kms 
(m pa) 

Operating Cost Hybrid 
(including deprecation (£m pa) 

Capital cost (incl. 
spare bus allowance, 
£m 

Single 
Deck 

49 3.6 £7.8 £14.6 

Double 
Deck 

40 3.2 £7.2 £13.2 

Articulated 36 3.2 £8.3 £15.8 
 
14. The attractiveness of the articulated option, whilst scoring best of the short-listed options in 

terms of distinctiveness in the initial scoping process (and admittedly more difficult to 
quantify), is diminished by its relative purchase and operating costs, as well as the reliance 
on standing accommodation to meet capacity requirements. This latter issue will inevitably 
impact on passenger comfort (particularly at higher speeds on the M32 corridor). For these 
two reasons (cost and seating), it is considered that articulated vehicles are not the best 
performing type for the service. Recommendation of this option would also be likely to 
attract considerable objection from operators during consultation on the QPS on these 
grounds. 

 
15. The above table suggests that the double decker option appears a strong performer when 

assessed on cost grounds alone. However other factors need to be taken into account. 
These include: 

 
 The attractiveness of a more frequent service provided by single deck vehicles to 

meet forecast capacity (whilst acknowledging higher purchase and running costs 
when taking account of total fleet size). The modelling work has estimated that this 
will increase patronage further by approximately 5%; 

 
 The availability, perceived security and level of utilisation of the upper deck for 

passengers compared to the more consistent offer provided by a single deck vehicle; 
 
 Potential longer dwell/loading times for a double deck vehicle for passengers to 

access/egress the top deck (unless provided with two staircases, with a consequent 
impact on seating capacity), although it should be noted that research to support this 
view has not been identified; 

 
 A higher proportion of accessible seats in a single deck vehicle for passengers with a 

mobility impairment; and 
 

 A general perception by potential passengers that a double deck vehicle will provide 
more of a standard bus-based journey `experience’ compared to a single deck 
vehicle. It is likely that a single deck vehicle will be better suited and more flexible to 
bodywork and styling modifications to assist the branding of the service. 

 
16. For the above reasons, a single deck vehicle, with two sets of doors, is considered to be 

the best, overall performer in meeting the requirements for a rapid transit vehicle, and is 
proposed as the preferred option. 
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Recommendation 
 
17. The preferred option for the MetroBus vehicle should be a single deck, hybrid drive vehicle 

with two sets of doors to enable rapid passenger loading and disembarking at stops. This 
specification should be incorporated into the QPS and/or Voluntary Partnership Agreement 
(VPA) to ensure that only MetroBus operators compliant with this vehicle specification will 
be able to access BRT infrastructure. 

 
18. It is possible that operators may challenge the vehicle specification if they maintain it 

renders the provision of the service unaffordable, or that an alternative vehicle would still 
meet the requirements of the service. It may be necessary to undertake further 
assessment to support the recommendation or highlight shortcomings in other types of 
vehicles (e.g. quantification of the advantages / disadvantages of double deck vehicles). 

 
19. Complementary on-board facilities are already coming on-stream on `Showcase’ bus 

routes which will need also need to be incorporated as standard. These include on-board 
WiFi, modern internal lighting and colour schemes and higher quality seating. In addition, 
marketing and branding will play a key role in terms of livery, logos and associated 
detailing to consistently emphasise that this vehicle is providing a higher quality than that 
provided by conventional, and `Showcase’ bus services. 

 
20. For complementary services using MetroBus route alignments from further afield (primarily 

from North Somerset), it is proposed that a double deck, Euro V (or potentially Euro VI) 
emissions standard will be acceptable upon opening. Ticketing and stopping arrangements 
on these services are still to be confirmed. This specification will need to be reviewed at an 
appropriate stage following completion of the scheme, and again specified in the QPS. 

 
21. Whilst the vehicle specification will also inform the detailed specification and design of 

infrastructure, particularly at stops and interchanges, it also needs to be emphasised that 
this infrastructure will also need to accommodate flexibility in terms of future vehicle 
requirements. For example, there may still be a requirement following completion of the 
network, and taking account of the impact of possible, further, future development and 
regeneration proposals yet to be specified on patronage, to still provide for articulated 
vehicles in stop and interchange design. It may also be the case that a future operator 
provides articulated vehicles which still meet the MetroBus specification in any case. This 
option should not, therefore, be `designed out’ at this stage and stop platforms in particular 
will still need to be capable of accommodating articulated vehicles. 
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1.0 Introduction 

1.1 This Statement of Case is prepared by DPP Heritage & Design on behalf of Round 

Strategies Ltd to support an objection to ‘Listed building application for set back of 

up to 170m of associated curtilage along Otley Road, Leeds and relocation of this 

curtilage to a position of up to 10m north-northwest of the current position. (TN091)’ 

(Leeds City Council Planning Ref: 13/03880/LI), hereafter known as ‘the application’.   

1.2 The listed building consent is pending consideration and will be heard along with 

other planning applications by the Secretary of State in relation to a wider Public 

Inquiry to be heard in relation to the planned Leeds New Generation Trolley Bus 

scheduled for later this year.  

1.3 Our client purchased part of the land affected by the proposed Leeds Trolley Vehicle 

System on 5 December 2013. We can confirm that our client has seen and is fully in 

agreement with the comments and objections previously made on behalf of the 

former owner of the land; these are included at Appendix 1 to this Statement. 

Therefore this Statement of Case is submitted in support of the objection to the 

listed building consent outlined above. 

1.4 It is the view of Round Strategies Ltd that the applicant has incorrectly assessed the 

significance of the proposal and that the assessment is inadequate. It is therefore 

considered that the application is not in accordance with paragraph 128 of the 

National Planning Policy Framework (March 2012), in addition they feel that the 

proposals will cause detriment to the fabric of the listed Wall and detriment to the 

setting of Spenfield House. 

1.5 This statement assesses the proposals in relation to the relevant statutory duties, 

including the Planning (Listed Building and Conservation Areas) Act (1990), national 

guidance and the adopted local policy documents. 
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1.6 Section 2.0 of this report highlights the heritage assets within the context of the 

proposal site. This is followed by Section 3.0 which outlines and discusses the 

relevant policies relating to the proposals. The assessment then sets out and 

assesses the significance of heritage assets with the potential to be affected by the 

proposals at Section 4.0, notably Spenfield House. 

1.7 Section 5.0 is a statement of case, with conclusions at Section 6.0.   
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2.0 Heritage Assets 

Background 

2.1 The NPPF defines a ‘heritage asset’ as: 

A building, monument, site, place, area or landscape identified as having a degree of 

significance meriting consideration in planning decisions, because of its heritage 

interest.1 

2.2 They can include designated heritage assets and assets identified by the local 

planning authority during the process of decision making or through the plan making 

process.  

2.3 The proposal to which this objection relates is the proposed setting back of up to 

170m of associated curtilage along Otley Road, Leeds and relocation of this curtilage 

to a position of up to 10m north-northwest of the current position (ref 13/03880/LI). 

Designated Assets 

Listed Buildings 

2.4 The National Heritage List for England was accessed on 9 January 2014; this 

confirmed that Spenfield House is a grade II* listed building.  

2.5 It also noted that the Lodge, outbuilding, piers and wall to Spenfield at 180 Otley 

Road are listed in their own right at grade II, as are The Coach House and boundary 

wall at 184 Otley Road also at grade II. 

 
                                                
1 Annexe 2: Glossary – National Planning Policy Framework (2012) 
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2.6 Spenfield House was listed grade II* on the 5th May 1975. There has been no 

amendment to its listing description which (for identification purposes) reads as 

follows: 

LEEDS 

SE23NE OTLEY ROAD, Weetwood  

714-1/6/1214 (East side (off))  

05/05/75 Spenfield 

GV II*  

Large house, now offices. 1875-77, extended and altered c1890. By George Corson. 

For James Walter Oxley, banker. Local rock-faced gritstone ashlar laid in diminishing 

courses, steeply-pitched slate roofs. Gothic Revival style. 2 storeys with attics and 

cellars; 3 bays with a 2-bay single, and 2-storey extension set back on left. Central 

pointed arch entrance porch: pink granite columns, shallow relief carving to 

spandrels and parapet which includes roundels with date and initials 'JWO', the 

monogram repeated throughout the house; gargoyles to right of entrance, between 

the moulded string courses, 3-light window above. Flanking gabled bays have 2-

storey 3-light canted bay windows, 2-light attic windows, quatrefoils, stone copings 

and bud finials to apex. Large 4-flue stacks flank the central bay, forward of the 

ridge. 1890 additions set back left: the 3 round-arched windows of the single-storey 

approach gallery and steeply gabled billiard room with canted bay window; on the 

left return the projecting fire bay with lancet windows and tall circular stack. Right 

return, main range: on left a 2-storey 5-light segmental bay window with pavilion 

roof; a projecting gabled bay with 3-light windows, 2-light to attic with quatrefoil 

and bud finials, coping and stack to right of this bay; to right, slightly recessed, a rear 

wing with 2-light Romanesque-style window and corner turret with conical roof and 

ornate finial. 
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INTERIOR: the vestibule has a glazed entrance screen with coloured and painted 

glass (birds, animals, fishes), polychrome tile floor, moulded and painted ceiling with 

the words: 'Welcome the Coming' and 'Speed the Parting Guest'. An inner screen 

with paired black marble columns opens into the top-lit lounge hall: Byzantine-type 

arches and columns supporting galleried landing with pierced balustrade (polished 

pine throughout), moulded and painted wall tiles, round-arched architrave, brass 

brackets and globe wall lights, marble floor, coffered and painted ceiling, lantern 

with painted glass.  

The stairs have panelled and fretwork banisters and elaborate newels with ornate 

globe lamp standards. 9-panel doors open into former dining room, morning room, 

drawing room, library; the extensive service quarters demolished. Front left (the 

dining room, redecorated by Armitage 1888) has marquetry and printed fabric wall 

panels in William Morris design; fitted cupboards and sideboard with leaded glass 

doors, painted flower panels, fireplace with inlaid marble hearth, cast-iron and 

copper hood, fireback, flanking panels of ?copper painted in imitation of tiles with 

scrolled flower pattern, peacock tail motif in the overmantel; the deep bay window 

has carved wooden columns and panelled reveals; frieze of scrolled flowers in relief, 

coved ceiling with star pattern, 2 large brass light fittings with globes, bracket wall 

lights with thistle heads.  

The front room right (former morning room) now has plain walls, 4 light brackets, a 

wooden fire surround carved with flower and leaf motifs including thistles and roses, 

a marble and tiled hearth, moulded plaster ceiling frieze, star-shaped ventilator 

panels. The central drawing room, right, is more ornate, having 6-panel doors, the 

gold panels painted with flowers, flanking the fireplace of veined marble and carved 

wood, 3 panels, mirror missing, brass scrolled lamp brackets; buffet with arched 

niches, side cupboards, wide arched recess with birds, flowers and fruit on a gold 

ground in reveals, large mirror; parquet floor, overpainted embossed wallpaper, 

coved ceiling with relief panels painted in gold, green and red, gold-painted 

monogram, mottoes, badges.  
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The added gallery and billiard room is reached from a corridor with a mosaic floor; a 

narrow lobby with panelled and glazed cupboards (?former butler's pantry) opens 

into the gallery with marble floor and dado, paired columns between the 3 round-

arched windows with painted glass depicting fruit and grapes, a ribbed vaulted 

ceiling; used to display the owner's collection of sculpture and antiquities.  

The billiard room has a parquet floor, marble dado, 6-panel doors with crenellated 

cornices, 'JWO' monogram; blue-tiled fireplace with wooden surround and mirrored 

overmantel in a deep recess lit by paired windows with fine stained glass: female 

figures representing the 4 seasons; moulded coffered ceiling, panelled top light with 

coloured glass.  

The service rooms opened from the rear left of the hall, much altered but the black 

and red tiled floor and service stairs of 4 straight flights with moulded balusters and 

ball end finials survive, also a servants' room with a walk-in corner store-room with 

wooden shelves on cast-iron brackets; a through-room with plain panelled store 

cupboards, fireplaces with plain stone surrounds.  

The main stairs are lit by a large 6-light window with 2 transoms, the painted glass in 

Arts and Crafts 'Jacobean' style has domestic scenes in the lower panels, hunting, 

shooting, fishing, football and archery in the middle, and birds at the top. A service 

stair opens from the landing rear left.  

The 1st floor originally housed the owner's bedroom, dressing room and bathroom, 3 

other bedrooms, a smoking room and a guest's bedroom, dressing room and 

bathroom. Partitioning has altered the character of the rooms but some original 

features survive: the front rooms, left to right, retain 6-panel doors, fireplace with 

marble surround, painted and inlaid panels with sunflowers and wreaths, 2 light 

brackets, (centre) fireplace with marble surround, 7 painted tiles with yellow flowers, 

fruit; (right) fireplace similar, with 7 tiles painted with song birds, plaster ceiling 

cornice and flower frieze. Rooms on right return also retain 2 fireplaces with carved 

wood and marble surrounds and band of 7 tiles painted with fruit. Attic fireplaces 

have plain chamfered stone surrounds. Corson's designs in Moorish style are similar 
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to the Grand Theatre and Municipal Offices, now public library (qv), which were built 

during the period 1877-84; GF Armitage of Manchester redesigned the former dining 

room in 1888, this and other rooms have Arts and Crafts decoration; the approach 

gallery and billiard room added 1890.  

JW Oxley was the son of Henry Oxley of The Elms, Weetwood Lane, now Oxley Hall 

(qv), who was the first Lord Mayor of Leeds; John became a partner in the bank of 

William Williams and Brown, later merged with Lloyds, and a director of the Midland 

Railways. He took 'an almost dictatorial interest in the architectural details of the 

house and the design of all the contents' (Mallalieu, 1992, p.88).  

Listing NGR: SE2699237568” 

2.7 The Lodge, outbuilding, piers and wall to Spenfield at 180 Otley Road were listed 

grade II on the 4th July 1996. There has been no amendment to its listing description 

which (for identification purposes) reads as follows: 

LEEDS 

SE23NE OTLEY ROAD, Weetwood 714-1/6/1215 (East side) 04/07/96 No.180 Lodge, 

outbuilding, piers and wall to Spenfield. 

GV II  

Lodge to Spenfield (qv) with attached wall and gate piers. c1877, altered late C20; 

walls and gate piers repositioned 1990s. Probably by George Corson. Lodge of 

coursed squared rock-faced gritstone ashlar, laid in diminishing courses, ashlar 

details, grey slate roof. Ashlar wall and piers. Single storey 2-bay lodge, projecting 

gabled bay with 3-light mullion and transom window left; entrance in right return of 

this bay, a timber porch with round arch, attached columns, balustrade, pitched roof 

with deep eaves and ball finial. Gable copings, tall ashlar octagonal twin stacks to 

left, behind ridge, and a single stack half-projecting on right gable. Right return: a 
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slate-roofed bay window facing towards Spenfield. INTERIOR: not inspected. 

SUBSIDIARY FEATURES: to rear, small outbuilding with pyramid roof in rear yard links 

to road side boundary wall. Gate piers, the inner pair octagonal, approx 2.5m high, 

plinth, moulded band, ornate capstone with carved flower motifs and moulding. A 

low ashlar wall with moulded coping curves out to link with the outer piers, square, 

with moulded and pedimented capstone. A higher wall of gritstone links to the lodge 

yard wall left, overall length approx 20m.  

Listing NGR: SE2702837452 

2.8 The Coach House and boundary wall at 184 Otley Road were listed grade II on the 4th 

July 1996. There has been no amendment to its listing description which (for 

identification purposes) reads as follows: 

LEEDS 

SE23NE OTLEY ROAD, Weetwood 714-1/6/1216 (East side) 04/07/96 No.184 The 

Coach House and boundary wall  

GV II  

Coach-house and stables to Spenfield (qv), now offices of Yorkshire Water Estates, 

with boundary wall. 1875-1877, wall repositioned and reduced in length 1990s. 

Probably by George Corson. Rock-faced gritstone ashlar, ashlar details, blue slate 

hipped roof. 1- and 2-storey main range, single-storey range parallel to road with 

circular turret at S end. S front, to former yard: 3 coach-house openings now office 

windows, 4-pane sash, door and window in former wide opening, two 4-pane 

windows. First floor: 1:3:1 windows, the eaves raised over the central group. Shaped 

wooden gutter brackets, steeply-pitched roof, crested ridge tiles, tall chamfered 

ashlar ridge stack. INTERIOR: not inspected. SUBSIDIARY FEATURES: boundary wall 

parallel to road links to No.180, the Lodge (qv); a round-arched bus shelter has been 

built into it.  
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Listing NGR: SE2692437525 

Conservation Area 

2.9 Spenfield House is located in the Weetwood Conservation Area. The conservation 

area was first designated 11 June 1986 with the latest modification being on the 9 

September 2010, when Spenfield was included. Leeds City Council has produced a 

Conservation Area Appraisal and Management Plan (CAAMP) which was adopted 9 

August 2010. 
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3.0 Heritage Planning Policies and Guidance 

3.1 The Inquiry will need to consider the subject application in light of policy and 

guidance set out for historic buildings and areas. The statutory duties, national 

guidance and local plan policies relevant to the proposals supported by this 

statement are summarised below: 

Statutory Duties 

The Planning (Listed Buildings and Conservation Areas) Act 1990 

3.2 In determining whether to grant listed building consent the following duty is placed 

upon the decision maker: 

‘s.16 (2) In considering whether to grant listed building consent for any works the 

local planning authority, or as the case may be, the Secretary of State shall have 

special regard to the desirability of preserving the building or its setting or any 

features of special architectural or historic interest which it possesses.’ 

3.3 As the proposed works are potentially sited within the setting of Spenfield House, a 

grade II* listed building it is also considered that Section 66 of the Planning (Listed 

Buildings and Conservation Areas) Act 1990 ("the Act") is pertinent as it relates to 

proposals which have the potential to affect the setting of a statutory listed building, 

the Act outlines that: 

‘s66(1) In considering whether to grant planning permission for development which 

affects a listed building or its setting, the local planning authority or, as the case may 

be, the Secretary of State shall have special regard to the desirability of preserving 

the building or its setting or any features of special architectural or historic interest 

which it possesses.’ 
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3.4 When determining applications within conservation areas, the Act outlines that: 

“s.72 (1) In the exercise, with respect to any buildings or other land in a conservation 

area, of any powers under any of the provisions mentioned in subsection (2), special 

attention shall be paid to the desirability of preserving or enhancing the character 

or appearance of that area.” 

National Policy and Guidance 

National Planning Policy Framework (2012) 

3.5 The National Planning Policy Framework (NPPF) was issued on 27 March 2012 and 

replaces Planning Policy Statement 5: Planning for the Historic Environment (PPS5). 

The NPPF provides a full statement of Government planning policies with regard to 

the protection of all heritage assets.  

3.6 Importantly the NPPF sets out the level of information that would be required in 

support of applications affecting heritage assets. Paragraph 128 states: 

'In determining applications, local planning authorities should require an applicant to 

describe the significance of any heritage assets affected, including any contribution 

made by their setting.'  

3.7 Paragraph 129 then sets out the assessment that a Local Planning Authority (LPA) 

(or in this case that Secretary of State) should undertake when determining 

applications affecting heritage assets, and states: 

'Local planning authorities should identify and assess the particular significance of 

any heritage asset that may be affected by a proposal (including by development 

affecting the setting of a heritage asset) taking account of the available evidence 

and any necessary expertise. They should take this assessment into account when 

considering the impact of a proposal on a heritage asset, to avoid or minimise 
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conflict between the heritage asset’s conservation and any aspect of the proposal.' 

3.8 Paragraph 131 then confirms the issues that the LPA should take account of when 

determining such applications; and states: 

‘In determining planning applications, local planning authorities should take account 
of: 

 the desirability of sustaining and enhancing the significance of heritage 

assets and putting them to viable uses consistent with their conservation; 

 the positive contribution that conservation of heritage assets can make to 

sustainable communities including their economic vitality; and 

 the desirability of new development making a positive contribution to local 

character and distinctiveness.’ 

3.9 With regard to applications affecting designated heritage assets, Paragraph 132 

states: 

'When considering the impact of a proposed development on the significance of a 

designated heritage asset, great weight should be given to the asset’s conservation. 

The more important the asset, the greater the weight should be. Significance can be 

harmed or lost through alteration or destruction of the heritage asset or 

development within its setting.' 

3.10 Paragraph 137 identifies the opportunity that exists for development within 

Conservation Areas and/or the setting of heritage assets to enhance or better reveal 

that setting, it states: 

'Local planning authorities should look for opportunities for new development within 

Conservation Areas and World Heritage Sites and within the setting of heritage 

assets to enhance or better reveal their significance. Proposals that preserve those 
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elements of the setting that make a positive contribution to or better reveal the 

significance of the asset should be treated favourably.' 

Local Policy and Guidance 

Leeds Unitary Development Plan (2006) 

3.11 The Unitary Development Plan was adopted by Leeds City Council in 2006. Following 

issue of the Planning and Compulsory Purchase Act 2004, the Secretary of State 

confirmed that the majority of existing policies within the UPD will be saved beyond 

this date. The Local Development Framework (LDF) for Leeds City Council is currently 

being prepared and will in time replace the existing UDP. The documents of the LDF 

have yet to be adopted, until this time the ‘saved’ policies of the UDP will remain in 

force.  

3.12 When considering the environment saved Policy SA1 states that:  

“To secure the highest possible quality of the environment throughout the district, by 

protecting existing good environment, conserving and enhancing where there is 

scope for improvement, including initiating the renewal and restoration of areas of 

poor environment” 

3.13 In relation to building conservation saved Policy N14 reads:  

“There will be a presumption in favour of the preservation of listed buildings. Consent 

for the demolition or substantial demolition of a listed Building will be permitted only 

in exceptional circumstances and with the strongest justification.” 

3.14 With regards to the character and appearance of listed buildings saved Policy N17 

sets out that:  

“Wherever possible, existing detailing and all features, including internal features, 



Spenfield House, Leeds  www.dppukltd.com 
 

www.dppukltd.com 

  

 

Reference: ES/AT/1374he/R001he Page 15 of 41 

 

which contribute to the character of the listed building should be preserved, repaired 

or if missing replaced. To the extent that the original plan form is intact, that plan 

should be preserved where it contributes to the special character and appearance of 

the building.” 

3.15 Demolition in conservation areas is set out in saved Policy N18a which reads as:  

“There will be a presumption against any demolition of a building or parts of a 

building which makes a positive contribution to the character and appearance of a 

conservation area.” 

3.16 In addition, saved policy N18b reads:  

“In a conservation area, consent for demolition will not be given unless detailed 

plans for redevelopment of the site have been approved. Such permission will be 

subject to the condition that demolition shall not take place until a contract for an 

approved scheme of redevelopment has been let.” 

3.17 The retention of features in conservation areas is covered in saved Policy N22:  

“The special architectural or historic interest of each conservation area will be 

assessed, defined and recorded as resources permit. This statement will inform both 

development control decisions and any proposals for the preservation or 

enhancement of a conservation area. The public will be fully consulted on any such 

proposals.” 

3.18 With regards to alterations and extensions to a listed building or in a conservation 

area saved Policy BD6 states that:  

“All alterations and extensions should respect the scale, form, detailing and 

materials of the original building.” 
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3.19 Demolition in conservation areas in considered in saved Policy BC8 which reads:  

“Where the demolition of an unlisted building in a conservation area is to be 

permitted, it may be required by condition that: 

I. Certain features of the building are salvaged and stored or re-used in 

an agreed manner” 

3.20 It should also be noted here that the following policies regarding listed buildings 

were not saved: 

 BC1: Listed buildings 

 BC2: Repair to listed buildings 

 BC6: Demolition of listed buildings 

Emerging Core Strategy  

3.21 The Core Strategy will form part of the LDF for Leeds. The document was found 

unsound and is due to be reheard at inquiry in May 2014. Therefore, it is considered 

not to be a material planning consideration. However, the policy covering heritage is 

stated below for completeness: 

“POLICY P11: CONSERVATION 

The historic environment, consisting of archaeological remains, historic buildings 

townscapes and landscapes, including locally significant undesignated assets and 

their settings, will be conserved. 

Development proposals will be expected to demonstrate a full understanding of 

historic assets affected. Heritage statements assessing the significance of assets and 



Spenfield House, Leeds  www.dppukltd.com 
 

www.dppukltd.com 

  

 

Reference: ES/AT/1374he/R001he Page 17 of 41 

 

mitigation measures will be required to be submitted by developers to accompany 

development proposals. 

Archaeological investigation as part of development will be encouraged and 

information gained shall be used to enhance the Historic Environment Record. 

Innovative and sustainable construction which integrates with and enhances the 

historic environment will be encouraged. 

The Council maintains a buildings at risk register to help it prioritise action and will 

seek to impose planning conditions or obligations for their repair and refurbishment 

where appropriate. 

Enabling development may be supported in the vicinity of Listed Buildings and in 

Conservation Area where linked to the refurbishment or repair of heritage assets. 

This will be secured by planning condition or planning obligation.” 

Other material considerations 

Weetwood Conservation Area Appraisal and Management Plan (2010) 

3.22 The Weetwood Conservation Area Appraisal and Management Plan (CAAMP) was 

adopted on 9 August 2010 by Leeds City Council. The Weetwood CAAMP sets out 

the features that contribute to its distinctiveness and identifies opportunities for its 

protection and enhancement. 

Far Headingley, Weetwood & West Park Neighbourhood Design Statement, (1st ed. 

2005); (2nd ed. October 2013) 

3.23 The Far Headingley, Weetwood & West Park Neighbourhood Design Statement was 

first adopted in 2005; however due to changes in planning policy and the 

neighbourhood a second edition has been produced and is in the process of being 
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adopted by Leeds City Council as part of their Local Development Framework.  

3.24 The aim of the document is to ensure that change contributes to the sustainability of 

the area, its heritage, its design quality, its landscape, facilities and social cohesion. 

It does this by the production of a Management Plan and Development Guidelines. 

The Setting of Heritage Assets: English Heritage Guidance (October 2011) 

3.25 In October 2011 English Heritage published ‘The Setting of Heritage Assets: English 

Heritage Guidance’. This document outlines a method for establishing the extent of 

setting, assessing the contribution setting makes to the significance of a heritage 

asset and how to determine the effects of a proposal upon setting, and by 

extension, the significance of a heritage asset.  

3.26 It is noted that the intention is that the guidance should be read in conjunction with 

the NPPF, Conservation Principle’s & Guidance (2008) and other English Heritage 

guidance. 

3.27 The document provides an overview of the statutory definition of setting as well as 

the elaboration provided in guidance, specifically PPS1 and the former PPS5 (which 

has now been rescinded and should instead be read in light of the guidance 

contained in the NPPF), and notes that any assessment of significance should include 

the contribution of the heritage asset’s setting.   
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4.0 Assessment of Significance 

Introduction 

4.1 In order to consider the impacts of the application proposals and provide the 

evidence to support the objection it is necessary to complete an assessment of the 

significance of the heritage assets in order to provide a framework for consideration.  

4.2 This has been undertaken through site visits, documentary sources and 

photographic details. 

4.3 Before establishing the significance of the site a brief summary of the historical 

development of the site and its immediate surroundings has been undertaken.  

Site Arrangement and Spatial Context 

4.4 The wall which is subject of the application is situated to the south of Spenfield 

House, forming the southern boundary of the grounds associated with the House 

fronting onto Otley Road.  

4.5 Spenfield House is located to the north of Otley Road, set back from the road behind 

a sandstone wall and group of trees. To the rear of the House is the DeVere Village 

Hotel; whilst to the east is the Headingley Water Works. The site is bordered to the 

west by infill development of the 1930s. 
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Historical Overview 

4.6 Spenfield House, the Lodge, Coach House and wall are located in the Weetwood 

area of Leeds towards the outskirts of the city.  

4.7 The earliest record of Weetwood comes from a legal ruling dated 1240 confirming 

the rights of ‘Whettwoods’ to the Abbot of Kirkstall Abbey. In addition to timber 

from the woods, the Abbey would have received income from tenant farmers, 

worked quarries, two iron bloomeries and a corn mill in the valley.  

4.8 The dissolution of the monasteries in 1539 led to the Abbey’s land holdings being 

seized by the crown and granted to Archbishop Cranmer; however they were 

returned to the Abbots son by Elizabeth I. Nevertheless, by 1583 all assets in 

Headingley2 were sold off initially to Sir Thomas Cecil and were subsequently 

acquired by William Arthington Esq. of Arthington and Adel.  

4.9 By the early 17th century the land had changed hands again to Daniel Foxcroft of 

Halifax who built Weetwood Hall in 1625. The Foxcrofts' became wealthy from 

milling cloth and paper as well as bleaching and dying in addition to the stone 

quarries.  

4.10 The Foxcrofts’ remained at Weetwood until 1741 when the line came to an end and 

the estate was divided up. The southern part of the estate, excluding Weetwood 

Hall, was bought by Sir Henry Englefield Bart; whilst the Hall became the home of a 

number of distinguished families until the freehold was conveyed to Leeds 

University in 1919.  

4.11 The 19th century saw the expansion of Headingley, which had become a popular 

retreat for the wealthy merchants and bankers of Leeds, away from the pollution of 

the city. The sale of 280 acres of the Englefield Estate in 1858 saw the development 

of Weetwood with several large mansions and villas located in spacious grounds, 

                                                
2 Headingley is the area located to the south east of Weetwood, closer to Leeds city centre 
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gate lodges and tree lined drives.  

4.12 The 20th century saw a decline in the economy due to the weakening of the cloth 

industry and WWI. The upkeep of the large mansions became costly and many had 

been sold or divided up by the 1920s. Several of the properties were taken on by 

Leeds University whilst others became offices, schools, and hotels or their land was 

redeveloped for residential estates.  

Assessment of Significance – Spenfield House 

4.13 Whilst listed in its own right, the wall which is the subject of the application forms 

the southernmost boundary to our Clients holdings at Spenfield House. Therefore it 

is considered that identifying the significance of the asset is important in then 

identifying the potential detriment that the proposed works will cause to this asset 

and its wider setting. 

4.14 In April 2008, English Heritage published ‘Conservation Principles’ - Policies and 

Guidance3, which set out guidance for the sustainable management of the historic 

environment.  

4.15 The document provides a suggested methodology to assist in understanding and 

articulating the values of a place, assessing the heritage significance of an asset and 

the management of change to significant places.  

4.16 According to the document, the value of a place/asset should be assessed according 

to four values. These are not discrete, self-contained concepts but overlap and 

interact to some extent. These values have been adopted for the purpose of 

assessment as best practice and are: 

 Evidential; 

 Historical; 

                                                
3 English Heritage, 2008 
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 Aesthetic/Architectural; and 

 Communal. 

 

Evidential 

4.17 The building retains much of the external character and form associated with its 

execution and occupation as a mansion house. The original external form of the 

building remains unaltered and evidential, allowing an interpretation of the 

buildings function and purpose.  

4.18 The House itself and the formally landscaped gardens to the front still remain intact. 

However, the spaces to the rear of Spenfield have been ‘subdivided’ after the 

construction of the DeVere Village Hotel, whilst the Coach House and Gate Lodge 

are now in different ownership. In addition to this division of the estate, the walled 

garden has been tarmacked over to become car parking. This subdivision has 

resulted in part of the Houses historical context and significance becoming eroded 

as the designed landscape arrangement and setting is compromised by alteration. 

4.19 The grounds to the front of the House remain as a private garden. However, the 

Coach House and Gate Lodge have since been separated from Spenfield. The 

separation of the Gate Lodge has led to the re-routing of the drive to the west of the 

Gate Lodge which is evident when viewing historic OS maps.  

4.20 The land to the north of the House was originally formally landscaped. However, the 

construction of the DeVere Village Hotel in 1997 has reduced the grounds of 

Spenfield to that which remains to the front of the property. The hotel takes the 

form of a large square building with hard surfacing surrounding it to allow for car 

parking. To the rear of the Hotel is a smaller building forming an extension. 

4.21 The architectural significance of the building will be discussed below. However it is 

important to note that even when the cumulative impacts of the alterations and 

subdivisions are considered, the architectural form, scale and proportion of the 

building remains apparent.  
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Historical 

4.22 Spenfield House dates to the late 19th century and was one of several large mansion 

houses in the Weetwood suburbs of Leeds. The property was built 1875-77 for 

James Walter Oxley (1834-1928), a prominent Leeds banker, by George Corson 

(1829-1910). It was later extended in 1890. 

4.23 JW Oxley was the son of Henry Oxley of The Elms, Weetwood Lane, now Oxley Hall, 

who was the first Lord Mayor of Leeds. In 1858 Henry Oxley bought 7 acres of the 

Englefield Estate from John Naylor who had purchased 160 acres of the estate. The 

land had previously belonged to Weetwood Hall (c.1625) and was sold to Sir Henry 

Englefield in 1742 when the Foxcroft line came to an end. The developments which 

ensued were extravagant mansions and villas with extensive grounds for the newly 

rich merchants and bankers.  

4.24 At the death of his father, JW Oxley inherited The Elms and leased it to tenants until 

1920 when he gifted it to Leeds University. After the death of JW Oxley Spenfield 

was used as offices for the Leeds Waterworks which were and still are located to the 

east. Spenfield House was sold in 1997 to Greenalls Plc and the DeVere Village Hotel 

was construction to the rear of its grounds.  

Aesthetic/Architectural 

4.25 Spenfield House is built in the Gothic Revival style. Below the assessment will 

consider this architectural and aesthetic significance in further detail.  

Architectural Style 

4.26 The Gothic Revival style in which Spenfield House is constructed developed in the 

late 18th century, becoming popular during the Victorian period. The style sought to 

revive medieval Gothic architecture in contrast to the prevalent neo-classical styles 

of the 18th century. The style was publicised by Pugin and Ruskin.  
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4.27 The house is built from the local grit stone which was the prevalent building material 

in the area. It is known that there were once quarries nearby; however with the 

industrialisation of Leeds many later buildings were constructed from red brick.  

External Assessment 

4.28 Spenfield House is built in the Gothic Revival style using the local stone. The house is 

two storeys with attics and cellars, with a square plan form and steeply pitched slate 

roofs surrounding a central lightwell. To the east is the 1890 billiard room extension; 

whilst to the north are service blocks.  

4.29 The principal elevation is south facing with views over the grounds towards Otley 

Road and the wall which it is proposed to relocate, albeit screened by mature trees. 

The elevation consists of three bays with a decorative porch. The porch has a central 

pointed arch, pink granite columns with shallow relief carving to spandrels and 

parapet which includes roundels with date and the initials ‘JWO’. There are 

gargoyles to the right of the entrance between the moulded stringcourse and a 

three-light window above. The flanking gabled bays have two-storey, three-light 

canted bay windows with two-light attic windows above topped by quatrefoils, 

stone copings and bud finials at the apex. A modern addition to this elevation is the 

two skylights located in the centre of the roof between the chimneys. 

4.30 The eastern elevation of Spenfield would have originally faced on to the grounds 

with views over the Weetwood filter beds;4 however this view has been eroded by 

the access road and car parking for the DeVere Village Hotel complex. The elevation 

consists of a central two-storey five-light segmental bay window with pavilion roof 

and a projecting gabled bay with three-light windows and a two-light attic window 

with quatrefoil and bud finials, coping and chimney stack to the right. A recessed 

rear wing with two-light Romanesque-style windows and corner turret with conical 

roof and ornate finial is located to the far right of this elevation. 

                                                
4 Created in 1837 to purify water for the city following a cholera epidemic in 1832, the site remains as water works albeit 

modernised. 
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4.31 The northern elevation comprises of two two-storey projecting bays with hipped 

roofs either side of a single-storey element. To the right are two single storey service 

blocks which would have originally have had a relationship to the wall garden (since 

been tarmacked over). This secondary elevation is noted by its lack of 

ornamentation in comparison with the southern and eastern facades.  

4.32 The western elevation is also secondary in comparison; however it is this façade 

which links Spenfield to the 1890 addition. The elevation comprises of two two-

storey gabled bays with quatrefoils, copings and bud finials as per the other 

elevations. The 1890 addition is linked to the house through a single storey building. 

The addition is a steeply gabled billiard room with a canted bay window. The left 

return has a projecting fire bay with lancet windows and tall circular stack.  

Internal Assessment 

4.33 The proposals for the setting back of the boundary wall will not affect the inside of 

Spenfield House, therefore an internal assessment is not considered to be 

necessary. 

Communal/Group value 

4.34 Spenfield House forms a group with the Lodge, Coach House and Wall located within 

the historical boundaries of the house facing Otley Road. These buildings are listed 

in their own right along with the boundary walls and gate piers.  

4.35 However they must also be considered as a surviving coherent group of buildings 

which when viewed together retain much of their character and significance, 

especially when viewed in the context of Otley Road.  
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4.36 The house may also be considered to hold group value with the other large 

mansions and villas which were construction in the late 19th century on the 

Englefield Estate. In addition, Spenfield holds a certain group value with The Elms, 

owned by Oxley’s father and located to the north. 

Summary of Significance 

4.37 In summary, Spenfield House holds significance for a number of differing reasons. 

4.38 Evidentially, there remains fabric and orientation that allow an interpretation of the 

houses original form and surroundings. Whilst alterations and subdivisions have 

screened and altered this to a degree, the principle remains visible and allows the 

viewer an interpretation.  

4.39 Historically, it remains as an example of a late 19th century mansion house with an 

associated history within the surrounding area of Weetwood.  

4.40 Architecturally, the building retains its external form and detailing to such an extent 

that it remains a good example of the Gothic Revival style from the 19th century.  

4.41 The house still retains a group and communal value despite the addition of the Hotel 

to the rear of grounds. The house holds a group value along with the other 

properties built in the 19th century on the Englefield Estate, most notably that 

belonging to Oxley’s father. 

4.42 It is therefore concluded that Spenfield House holds significance due to its historic 

background along with its amiable design and execution. However later 

development to the rear of the house has slowly eroded this significance, leaving an 

arrangement and architectural form that whilst remaining coherent has lost some of 

its significance within its setting. 
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Assessment of Significance – Coach House and Wall 

4.43 Much of the significance of the Coach House and Wall is directly related to Spenfield 

House and thus should be read in accordance with the assessment as completed 

above. Therefore this assessment will be limited to matters of specific significance to 

the Coach House and Wall.  

Evidential 

4.44 The building retains much of the external character and form associated with its 

development and occupation as stables and coach house associated with Spenfield 

House. Whilst now in separate ownership when viewed from the road the Coach 

House, Wall and Spenfield House still present a cohesive group that evidences the 

previous significance of the site. 

4.45 The wall itself whilst previously realigned retains evidential significance as it 

provides a visible and cohesive boundary to the site when viewed from Otley Road; 

this provides the viewer with an appreciation of the significance of the assets that lie 

behind the wall and their potential position within the historical hierarchy of the 

area.  

Historical 

4.46 The Coach house and Wall were associated with the development of Spenfield 

House, therefore the historical significance of the House as outlined in paragraphs 

4.22-4.24 above are relevant in this case.  

Aesthetic/Architectural 

4.47 The Coach House shares similar architectural design features and materiality with 

Spenfield House which enhances the cohesion of the buildings as a historical and 

spatial ground. It is constructed of Rock-faced gritstone ashlar incorporating ashlar 
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details under a blue slate hipped roof. It incorporates a 1 and 2 storey main range 

with a single-storey range parallel to the road. 

4.48 The wall is of simple gritstone construction using squared stones laid in regular 

courses, whilst its architecture and aesthetic is simple it forms a wider group and as 

noted above provides the viewer with an understanding and appreciation of the 

significance of the site to which it forms the principal engagement with the public 

space.  

Communal/Group value 

4.49 Spenfield House forms a group with the Lodge, Coach House and Wall located within 

the historical boundaries of the house facing Otley Road. These buildings are listed 

in their own right along with the boundary walls and gate piers.  

4.50 However they must also be considered as a surviving coherent group of buildings 

which when viewed together retain much of their character and significance, 

especially when viewed in the context of Otley Road.  

Summary of Significance 

4.51 In summary, the Coach House and Wall hold significance for a number of reasons.  

4.52 Evidentially, there remains fabric and orientation that allow an interpretation of the 

buildings purpose and relationship to Spenfield House, they engage with the wider 

streetscape and provide the viewer passing the site with an appreciation of the 

significance of the group and the position the site once held in the architectural and 

social hierarchy of the area.  

4.53 Historically as with Spenfield House the assets remain as examples of a late 19th 

century mansion house with an associated history within the surrounding area of 

Weetwood.  
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4.54 It is therefore concluded that the Coach House and Wall hold significance due to 

their historic background along with their simple design and cohesion as part of a 

wider group. They form the element of this group that engages directly with the 

public townscape and allows an appreciation of both their own significance and also 

the wider significance of Spenfield House. 

Weetwood Conservation Area 

4.55 The site subject to the application is located in the Weetwood Conservation Area. 

The conservation area was first designated 11 June 1986 with the latest modification 

being on the 9 September 2010, when Spenfield was included. Leeds City Council has 

produced a Conservation Area Appraisal and Management Plan (CAAMP) which was 

adopted 9 August 2010. 

4.56 The Weetwood Conservation Area covers ‘a wealthy suburb of Victorian villas set in 

spacious wooded grounds development in the second half of the 19th century’.5 The 

area has been described by Leach & Pevsner as ‘Nowhere is the flavour of the 

affluent suburban world of Leed’s bankers, industrialists and merchants better 

preserved’ (2009). 

4.57 Key features which illustrate the significance of the heritage asset are identified in 

the conservation area appraisal, these include: 

 The settlement form of the area: mansions set within spacious landscaped 

grounds 

 Elaborate gateways with gate lodges along Weetwood Lane and Otley Road 

 Substantial Victorian mansions with high levels of architectural 

ornamentation in gothic revival and vernacular revival styles 

                                                
5 Weetwood CAAMP (2010) 
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 High quality materials including the common use of the local gritstone in 

ashlar and as square and coursed masonry 

 Woodland, surviving elements of landscaped grounds, in particular the 

boundary belts and mature trees which form a dominant element of the 

special character  
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5.0 Statement of Case 

Background 

5.1 DPP are acting on behalf of Round Strategies Ltd (“the client”) who has recently 

purchased an area of land affected by the proposals for the Leeds Trolley Vehicle 

System.  

5.2 Our client wishes to sustain the objection set out by the previous land owner, AHG 

Venice Limited dated 30 October 2013. This objection states: 

“We have considered the Design Access & Heritage Statement which was produced 

by Mott McDonald in September 2013.  The statement covers impact in paragraph 

5.2 in the following terms: 

“The physical impact of the scheme on the building is reinstatement of the front 

curtilage of a listed building, to allow for widening of the carriageway for 

construction of a multi-use lane and the successful operation of the NGT scheme. 

Whilst the intention is to create more space within the carriageway to create wider 

bus and cyclists lanes, disruption from construction traffic is likely to impact on the 

conservation area within the short term.”… 

We are instructed by our clients to object to the listed building consent/conservation 

area consent application on the following grounds: 

1. The setting back of the wall will have an effect on the mature trees in the 

grounds immediately behind the wall and moving the wall closer to Spenfield 

House and also the Old Coach House, which is also listed, will have an effect 

on the setting of the listed building. 
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2. Our clients have not seen a construction management plan.  They are 

concerned about the impact of the construction traffic involved in the 

reconstruction of the wall. 

3. Our clients are concerned about dust and noise which will arise from the 

process to reconstruct the wall on the Old Coach House, Spenfield House and 

also on the adjoining hotel. 

4. It is expected that the purchasers of Spenfield House will be implementing 

existing planning permissions and listed building consent for a residential 

conversion project and contractors will require access on an unimpeded basis 

up the driveway shared with the Village Hotel.  Measures therefore need to 

be taken to avoid a conflict between the construction work relating to the 

trolley scheme and traffic legitimately requiring access to Spenfield House. 

Our clients ask the Secretary of State to take these representations into account 

when deciding the application for listed building and conservation area consent.  

5.3 This Report will now present our clients Statement of Case considering each ground 

for objection in turn. 

Status of the boundary wall 

5.4 We consider that the applicant has incorrectly stated that the boundary wall for 184 

Otley Road is ‘associated curtilage’.6  

5.5 The boundary wall was listed grade II as ‘The Coach House and Boundary Wall, 184 

Otley Road’ on 4 July 1996 with no amendments to its list entry description. For 

completeness and for identification purposes only, it reads as follows: 

 

                                                
6
 Mott MacDonald, Design, Access and Heritage Statement, September 2013, page 3 
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‘LEEDS 

SE23NE OTLEY ROAD, Weetwood 

714-1/6/1216 (East side) 

04/-7/96 No. 184 

The Coach House and boundary wall 

GV II 

Coach-house and stables to Spenfield (qv), now offices of Yorkshire Water Estates, 

with boundary wall. 1875-77, wall repositioned and reduced in length 1990s. 

Probably by George Corson. Rock-faced gritstone ashlar, ashlar details, blue slate 

hipped roof. 1- and 2-storey main range, single storey range parallel to road with 

circular turret at S end. S front, to former yard: 3 coach-house openings now office 

windows, 4-pane sash, door and window in former wide opening, two 4-pane 

windows. First floor: 1:3:1 windows, the eaves raised over the central grou. Shaped 

wooden gutter brackets, steeply-pitched roof, crested ridge tiles, tall chamfered 

ashlar ridge stack.  

INTERIOR: not inspected. 

SUBSIDIARY FEATURES: boundary wall parallel to road links to No. 180, the Lodge 

(qv); a round-arched bus shelter has been built into it.’ 

5.6 A list entry can include more than one building. A building is defined in section 336 

of the Town and Country Planning Act 1990 as: 

“building” includes any structure or erection, and any part of a building, as so 

defined, but does not include plant or machinery comprised in a building 
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5.7 It should be noted that the definition of a building is different to that of a listed 

building. Which is defined in Section 1 (5) of the Planning (Listed Buildings and 

Conservation Areas) Act 1990 defines a listed building as follows: 

“In this Act “listed building” means a building which is for the time being included in 

a list compiled or approved by the Secretary of State under this section; and for the 

purposes of this Act – 

(a) Any object or structure fixed to the building; 

(b) Any object or structure within the curtilage of the building which, although not 

fixed to the building, forms part of the land and has done so since before 1st July 

1948, 

shall be treated as part of the building.” 

5.8 The National Heritage List for England is a definitive list of all the listed buildings, 

scheduled monuments, registered battlefield, registered parks and landscapes and 

historic wreck sites in England. The inclusion of the boundary wall in the National 

Heritage List for England indicates that the boundary wall is a listed building.7 

5.9 Therefore we consider that the applicant has erred when in its assessment of the 

boundary wall stating that it is ‘curtilage listed’ when it is clearly a grade II listed 

building (List entry number: 1375328) courtesy of section 1 of the Planning (Listed 

Buildings and Conservation Areas) Act 1990. 

  

                                                
7
 If this were not the case, the boundary wall would be considered to be curtilage to the grade II* listed Spenfield 

House as of subsection 5b of section 1 of the Planning (Listed Buildings and Conservation Areas) Act 1990. 
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Accordance with national policy 

5.10 We consider that the application has inadequately assessed the impact of the 

proposals on heritage assets, including the setting of heritage assets, notably the 

setting of the grade II* listed Spenfield House has been omitted. It is considered 

therefore that the application does not complete a full assessment of potential 

impacts upon heritage assets and is not in accordance with paragraph 128 of the 

NPPF. 

5.11 It is considered that the assessment of the heritage assets is incorrect and 

inadequate as the Design, Access and Heritage Statement suggests that only The 

Coach House and boundary wall and the Weetwood Conservation Area are relevant 

to the development proposals and does not taken into account the following 

heritage assets: 

 Spenfield House, 182 Otley Road (Gr II*) 

 Lodge, Outbuilding, Piers and Wall to Spenfield, 180 Otley Road (Gr II) 

5.12 Although these additional heritage assets will not be physically impacted, their 

setting and thus their significance has the potential to be affected by the proposed 

demolition and rebuilding of the boundary wall further into the curtilage of 

Spenfield House. 

5.13 The significance of a heritage asset derives not only from its physical presence and 

historic fabric but also from its setting. The setting of a heritage asset is defined as: 

“The surroundings in which a heritage asset is experienced. Its extent is not fixed and 

may change as the asset and its surroundings evolve. Elements of a setting may 

make a positive or negative contribution to the significance of an asset, may affect 
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the ability to appreciate that significance or may be neutral.”8 

5.14 It is therefore considered that the application has only assessed the physical impacts 

of the proposal and did not take into account the setting of the heritage assets – 

both those physically impacted or those in the vicinity whose setting has the 

potential to be impacted.  

5.15 It is our opinion that the setting of Spenfield House will be affected by the proposals 

due to a loss of an area of its curtilage to the front of the property. This has the 

potential to have a substantial negative impact on the setting of Spenfield House, 

the significance of which has been explored in Section 4.0.  

5.16 The conclusions drawn from Section 4.0 are that the significance of Spenfield relates 

to its evidential value as a mansion house that is still visible as such despite 

alteration and subdivision within its grounds. Historically the building has 

associations with the development of the Weetwood area, whilst architecturally it is 

a prime example of the Gothic Revival style. The building also forms a group with the 

grade II listed lodge, coach house and walls facing Otley Road. 

5.17 The subdivisions of the grounds to the rear of Spenfield House have given greater 

importance to those to the front of the property. The orientation of Spenfield is 

towards the south and east, with the principal elevation facing towards Otley Road.  

5.18 Although there is a band of mature trees located between Spenfield House and the 

boundary wall and Otley Road, the setting of a heritage asset is not purely visual but 

how an asset is experienced through environmental factors such as noise, dust and 

vibration, spatial associations and the historic relationship between places.9 

Therefore the loss of such an extent of curtilage to Spenfield would certainly have a 

negative effect on how the house is experienced.  

5.19 In addition, the setting back of the boundary wall would incur the loss of several 

                                                
8 NPPF (2012) – Annexe 2: Glossary 
9
 English Heritage, The Setting of Heritage Assets (2011), page 5 
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mature trees to the front of Spenfield House. These trees form an important feature 

of the area and would screen any further impact from the construction of the Trolley 

Vehicle System itself. The trees also come under the protection of the conservation 

area.  

5.20 Therefore, it is considered that the demolition and rebuilding of the grade II listed 

boundary wall would lead to substantial harm to the setting of the grade II* listed 

Spenfield House. 

5.21 Furthermore, paragraph 132 states that the greater the significance of the heritage 

asset, the greater weight should be given to the asset’s conservation. Paragraph 132 

affirms that  

‘substantial harm or loss of designated heritage assets of the highest significance, 

notably…grade I and II* listed buildings…should be wholly exceptional.’ 

5.22 As the proposal affects the setting of a grade II* building which has not been 

considered as part of the assessment process, it is considered that any assessment 

of harm will be flawed in the extent to weight can or cannot be attributed to harm 

and thus the application is not in accordance with paragraph 132 of the NPPF. 

5.23 In addition the assessment has singularly failed to take any note of the English 

Heritage guidance10 regarding the assessment of setting and the potential impact on 

setting. Once again this failure to identify or assess setting means that any 

assessment of the potential impacts of the proposals is flawed. 

5.24 It is therefore considered that the impact of the setting back of up to 170m of 

associated curtilage along Otley Road, Leeds and relocation of this curtilage to a 

position north-northwest of the current position would lead to substantial harm to a 

grade II* listed building which in NPPF terms should be wholly exceptional and listed 

building consent should be refused. 

                                                
10 The Setting of Heritage Assets: English Heritage Guidance (October 2011) 
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Accordance with local policy 

5.25 Section 4.3.1 of the Design, Access and Heritage Statement states that: 

“The proposed scheme will not be contrary to the general environment safeguarding 

provisions in SA1 as it seeks to reinstate the wall in close proximity to its current 

position. N17, N18A and N18B, N20 and BC08 are relevant in that the proposed 

demolition and reinstatement will comply with policy.”11 

5.26 We consider that the application is contrary to the provisions set out in the Leeds 

Unitary Development Plan 2006 saved policies SA1, N14, N17, and N18a; and the 

Leeds Emerging Core Strategy policy P11. 

5.27 The conclusions reached in the Design, Access and Heritage Statement rest on the 

boundary wall being considered a curtilage listed building in a conservation area 

rather than a grade II listed building in a conservation area. Therefore the 

conclusions reached by the application are erroneous. 

5.28 We conclude that the grade II listed boundary wall is key element in the 

environment of Weetwood. This is highlighted by the Weetwood CAAMP (2010) 

which states that boundary walls, gate lodges and elaborate gateways are a key 

characteristic of the area.  

5.29 It is considered that the proposal is not in accordance with UDP Saved Policy SA1 

which states that ‘To secure the highest possible quality of the environment 

throughout the district, by protecting existing good environment’. We consider that 

the boundary wall is a positive feature and should therefore be protected. 

5.30 The proposal will require the demolition and rebuilding of the listed boundary wall. 

It is deemed that this is against saved policies N14 and N18a in that consent for the 

demolition or substantial demolition of a listed building will be permitted only in 

                                                
11 Page 7 
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exceptional circumstances and with the strongest justification (N14) and that there 

will be a presumption against any demolition of a building or parts of a building 

which makes a positive contribution to the character and appearance of a 

conservation area (N18a).  

5.31 We are of the opinion that although the boundary wall will be rebuilt, the rebuilding 

of the wall will alter its aesthetic and architectural appearance and will be 

experienced in a new context. In addition, the supporting Design, Access and 

Heritage Statement does not provide a strong justification for the demolition and 

rebuilding of the wall to allow for the NGT bus stop in this location. 

5.32 We conclude that the rebuilding of the listed boundary wall is not in accordance 

with UDP saved policy N17 in that existing detailing and all features which 

contributed to the character of the listed building will not be preserved. The 

relocation of the wall means that it will be experienced in a new context, set a 

further distance from the road. We would point out that the wall has previously 

been altered in this way and further alteration would cause detriment to the 

boundary wall itself, in addition to the setting in which it is experienced. 

5.33 We now go on to assess the proposal against UDP Saved Policy N18a which states 

that there is a presumption against any demolition of a building or parts of a 

building which make a positive contribution to the character and appearance of a 

conservation area. The listed boundary wall makes a positive contribution to the 

conservation area and its demolition and rebuilding will alter the character and 

appearance of the conservation area. 

Emerging Local Policy 

5.34 Whilst it is accepted that limited weight should be afforded to emerging policy, with 

regards to the Emerging Core Strategy as part of the Leeds Local Development 

Framework, we feel it pertinent to consider the proposals in terms of the coherence 

with Policy P11. We conclude that the development proposals have not 

demonstrated a full understanding of historic assets affected by the development, 
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notably the omission being the impact on the setting of the grade II* listed Spenfield 

House and thus do not adhere to this emerging policy. 

Summary 

5.35 It is therefore concluded that  the proposal is contrary to the provisions set out in 

the National Planning Policy Framework paragraphs 128-132; the Leeds Unitary 

Development Plan 2006 saved policies SA1, N14, N17, and N18a; and the Leeds 

Emerging Core Strategy policy P11. 

5.36 We would therefore respectfully suggest that the proposal is not in accordance with 

the requirements of those policies which are cited in the stated reasons for 

objection and that the Secretary of State should refuse Listed Building Consent. 
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6.0 Conclusion 

6.1 In conclusion, this statement  demonstrates that the application for ‘Listed building 

application for set back of up to 170m of associated curtilage along Otley Road, 

Leeds and relocation of this curtilage to a position of up to 10m north-northwest of 

the current position’ should be refused on the following grounds: 

 The application has incorrectly assessed the heritage assets physically 

impacted by the proposal.   

 The application has inadequately assessed the significance of heritage assets 

which have the potential for their setting to be impacted by the proposal. 

 The assessment process is therefore flawed as without correct identification 

of the assets affected assessments of potential significance and harm cannot 

be completed, fatally flawing the process.  

 The proposal will cause substantial harm to the setting of a grade II* listed 

building. 

 The proposal will cause harm to the character and significance of the 

conservation area. 

 The application is not in accordance with local and national planning policy. 

6.2 In conclusion, the proposals therefore do not meet the statutory duties under the 

1990 Act, the objectives of the NPPF and local policies and guidance as set out in the 

adopted Unitary Development Plan. It is therefore concluded that the proposal is not 

in accordance with adopted local and national policy and thus the application should 

be refused.  
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SPECIAL DELIVERY 
 
The Secretary of State for Communities & Local Government 
C/O National Planning Casework Unit 
5 St Philip’s Place 
Colmore Row 
Birmingham 
B3 2PW 
 
 
 
 

 

By post & e-mail: npcu@communities.gov.uk   
 
 
  
Our Ref:  JZMM/MTZH/AH00127-14 
 
30 October 2013 

 
Dear Sirs 
 
The Transport and Works Act 1992 
Section 11 Listed Buildings and Conservation Areas Act 1990 
184 Otley Road, Leeds – The Old Coach House 
Set back of up to 170 metres of associated curtilage 

We act on behalf of AHG Venice Limited, who own the length of wall which is to be set back onto the 
land within our clients’ ownership. 

We have considered the Design Access & Heritage Statement which was produced by Mott 
McDonald in September 2013.  The statement covers impact in paragraph 5.2 in the following terms: 

“The physical impact of the scheme on the building is reinstatement of the front curtilage of a listed 
building, to allow for widening of the carriageway for construction of a multi-use lane and the 
successful operation of the NGT scheme. 

Whilst the intention is to create more space within the carriageway to create wider bus and cyclists 
lanes, disruption from construction traffic is likely to impact on the conservation area within the short 
term.” 

Terms have been agreed for the disposal of Spenfield House and the grounds in front of the property 
to a purchaser.  This transaction is in the hands of lawyers.  Our clients are lodging this representation 
to safeguard their position.  Following completion, it is expected that any objections will be pursued by 
the purchaser. 

We are instructed by our clients to object to the listed building consent/conservation area consent 
application on the following grounds: 

1. The setting back of the wall will have an effect on the mature trees in the grounds immediately 
behind the wall and moving the wall closer to Spenfield House and also the Old Coach House, 
which is also listed, will have an effect on the setting of the listed building. 

mailto:npcu@communities.gov.uk
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2. Our clients have not seen a construction management plan.  They are concerned about the 
impact of the construction traffic involved in the reconstruction of the wall. 

3. Our clients are concerned about dust and noise which will arise from the process to reconstruct 
the wall on the Old Coach House, Spenfield House and also on the adjoining hotel. 

4. It is expected that the purchasers of Spenfield House will be implementing existing planning 
permissions and listed building consent for a residential conversion project and contractors will 
require access on an unimpeded basis up the driveway shared with the Village Hotel.  
Measures therefore need to be taken to avoid a conflict between the construction work relating 
to the trolley scheme and traffic legitimately requiring access to Spenfield House. 

Our clients ask the Secretary of State to take these representations into account when deciding the 
application for listed building and conservation area consent.  

We reserve the right to add to or subtract from or vary these grounds of objection. 

Please kindly acknowledge safe receipt and note that this matter is being dealt with by John Moritz of 
this office. 
 

Yours faithfully 
 
 
 
 
DWF LLP 
 
Direct Dial: 0161 838 0433 
Email: john.moritz@dwf.co.uk 
 



The Secretary of State for Communities & 

Local Government 

C/o National Planning Casework Unit 

5 St Philip’s Place 

Colmore Row 

Birmingham   B3 2PW 

SPECIAL DELIVERY 

 

 

 Our Ref: JAM/ROU21/4 

 

By post and email: 

npcu@communities.gov.uk 

Your Ref: NPCU/LBC/CAC/N4720 

 
 

  
 

 11 December 2013 

 

Dear Sirs 

 

THE TRANSPORT AND WORKS ACT 1992 

SECTION 11 LISTED BUILDINGS AND CONSERVATION AREAS ACT 1990 

184 OTLEY ROAD  LEEDS - SPENFIELD HOUSE  

SET BACK OF UP TO 170 METRES OF ASSOCIATED CURTILAGE 

 

We refer to your letter of 28 November 2013 to Maura Hamilton of DWF Limited the 

Solicitor for De Vere Land Limited (formerly AHG Venice Limited).  

  

We act for Round Strategies Limited of 35 Westgate, Huddersfield, West Yorkshire, 

HD1 1PA and on 5 December 2013 our client purchased part of the land affected by the 

proposed Leeds Trolley Vehicle System as shown edged red on the attached plan. 

  

We are instructed to confirm that our client has seen and is fully in agreement with the 

comments and objections previously made on behalf of the former owner of the land 

and we will let you know in due course if they wish to make any further comments. In 

the meantime they would wish to reserve the right if so advised to present oral evidence 

to the enquiry. 

  

We should be grateful if you would acknowledge receipt of this letter and confirm that 

your records have been amended to note our client's interest in this matter. 

  

Yours faithfully 

LAST CAWTHRA FEATHER 

Airedale House, 128 Sunbridge Road, Bradford, West Yorkshire  BD1 2AT   DX: 11723 Bradford 1 
Tel: 01274 848800   Fax: 01274 390644   email: enquiries@lcf.co.uk   website: www.lcf.co.uk 

Offices at Bradford, Leeds and Ilkley 
JAM 
Last Cawthra Feather is a trading name of Last Cawthra Feather LLP registered in England and Wales number OC307436 whose registered office is Airedale 

House 128 Sunbridge Road Bradford BD1 2AT. The firm is authorised and regulated by the Solicitors Regulation Authority, ID 400209. 

 

A list of the members of Last Cawthra Feather LLP is available for inspection at the registered office 
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Senior Lecturer, Centre for Transport & Society, University of the West of
England, Bristol, UK

Shared space is an approach to street design which minimises demarcations between vehicles and pedestrians. It has

become particularly influential in the UK, where a comprehensive study of shared space schemes has informed

recently published national guidance to local highway authorities. This paper critically examines the claim made in

the guidance that it is ‘evidence based’. Primary research reported in the paper examines one of the sites in the

‘official study’ in Ashford, Kent, in greater depth, using video observation and a street survey of pedestrians. The

findings show that most pedestrians diverted away from their desire lines, gave way to vehicles in most cases and

felt safer under the original road layout. This evidence, and the analysis of the ‘official study’, cast doubt on some

aspects of the methodology and its interpretation in the national guidance. The authors conclude that some of the

claims made on behalf of shared space have overstated the available evidence, and that caution is needed in

implementing shared space schemes, particularly in environments of high traffic flows.

1. Introduction
The concept of ‘shared space’ between vehicles and pedestrians in

streets is becoming increasingly influential across several coun-

tries, particularly in Europe (Hamilton-Baillie, 2008; Shared

Space, 2011). Its origins are generally associated with the late Hans

Monderman, a traffic engineer who pioneered the approach in the

Dutch province of Friesland. But the concept has achieved most

influence in the UK, where the DfT (2011) has recently published

the most comprehensive study yet of shared space sites (MVA

Consultancy, 2010a, 2010b) to coincide with new national gui-

dance (DfT, 2011) on shared space for local highway authorities.

The use of those research findings in drafting that guidance

appears at first sight an exemplary instance of evidence-based

policy, but as this paper will demonstrate, some of the claims

made in the guidance are not supported by the evidence. This

paper will begin by considering the definitions of shared space

and the claims made for it. It will briefly review the literature and

focus on the claims of evidence-based policy in the UK. Primary

research described in this paper focuses in greater depth on one

of the sites also studied by MVA Consultancy (2010a, 2010b).

The implications of this analysis – and the gaps in current

research knowledge – for policy on shared space, and its

implementation will be discussed in the final section. It will

conclude that some of the claims made on behalf of shared space

have overstated the available evidence, and that caution is needed

in implementing shared space schemes, particularly on streets or

junctions with high traffic flows.

2. Definitions of shared space
There is no agreed definition of ‘shared space’. Some writers

have described it as a design approach (or philosophy: Shared

Space, 2011). The recent UK Government guidance follows

advocates such as Hamilton-Baillie in defining shared space

aspirationally

A street or place designed to improve pedestrian movement and

comfort by reducing the dominance of motor vehicles and enabling all

users to share the space rather than follow the clearly defined rules

implied by more conventional designs.

(DfT, 2011: p. 6)

This is followed by a list of ‘tangible indicators of sharing’ such

as ‘pedestrians sharing the carriageway’. This approach is proble-

matic: if a shared space design fails to improve pedestrian

movement should it still be considered a shared space?

MVA Consultancy (2010a) proposes a ‘shared space rating’ based

on observable characteristics (e.g. presence or absence of kerbs,

crossing points, road markings etc.). This more sophisticated

approach can still be questioned on the same grounds. For the

rest of this paper, the term ‘shared space’ will be used to describe

streets designed to minimise demarcations between vehicles and

pedestrians – regardless of behavioural outcomes.

3. Claims made for shared space
Shared space as a concept was originated by Dutch traffic

engineer Hans Monderman and the Keuning Institute (Gerlach et

al., 2008). Monderman’s original aims were to reduce accidents

and congestion and to increase the flow of traffic. There was no

expectation of any effect on modal share (personal communica-

tion, H. Monderman, 2007). It should also be noted that the

Dutch towns where the first shared space schemes were imple-

mented (see Figure 1) also have a high degree of segregation

between soft modes and general traffic (e.g. Figure 2), designed

to protect and to give a distance/time advantage to these modes.
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In transposing Monderman’s ideas to an audience outside the

Netherlands, UK-based advocates of shared space removed the

corollary about separation of soft modes and added to the list of

claims made for it, presenting it as a key policy combining

aspirations for: ‘efficient traffic circulation, modal shift to walk-

ing and cycling, enhancement to the public realm and improved

health’ (Hamilton-Baillie, 2008: p. 137). Reviewing experience in

the UK, MVA Consultancy (2009) found that shared space

schemes were implemented for a range of purposes including the

following

(a) improving the urban environment

(b) giving people freedom of movement rather than instruction

and control

(c) improving the ambience of places

(d ) enhancing social capital

(e) enhancing the economic vitality of places.

These claims appear to have been made in advance of any

systematic evidence to support them, as reviewed in the next

section. Manual for Streets (DfT, 2007), design guidance for

residential streets in the UK, recommended that shared space was

only appropriate in streets with low traffic volumes. Manual for

Streets 2 – which extended the principles of the earlier guidance

to mixed-use streets – removed this caveat about traffic volumes,

and suggested that shared space might be a ‘more desirable’

alternative to pedestrianisation in some contexts (CiHT, 2010).

This approach raises a number of issues, not all of which can be

addressed here, but clearly depends upon the validity of the claims

that shared space designs create significant improvements for

pedestrians (however ‘improvements’ are defined and measured).

4. Research evidence on pedestrians in
shared space streets

Given the focus of shared space on pedestrians, it is striking how

little research had been done until very recently on pedestrian

behaviour and attitudes in shared spaces. Whereas a substantial

literature exists on street design and pedestrian and driver behav-

iour generally, academic research evidence on shared space is

currently limited. A literature search revealed that most of the

evidence so far has been in the form of consultants’ reports,

conference papers, student dissertations or reports for organisa-

tions which support or oppose aspects of shared space (e.g.

Childs et al., 2010; Shared Space, 2011). Work is under way in

developing a model of the interaction between pedestrians and

vehicles in shared spaces (Anvari, 2012); this work is at an early

stage.

Much of the available evidence focuses on accident statistics and

traffic flows. Advocates of shared space have provided largely

descriptive accounts of benefits from existing schemes (e.g.

Hamilton-Baillie, 2008) while opponents have questioned

whether the reductions in accidents observed in some (though not

all) sites were achieved partly through intimidating pedestrians

(Methorst, 2007).

In 2007 the NHL, University of Applied Sciences conducted a

study of The Laweiplein in Drachten, the Netherlands (Figure 1).

The scheme, implemented by Hans Monderman in 2000, is

estimated to accommodate approximately 22 000 vehicle move-

ments per day and is often cited as a leading example of shared

space. The survey work was undertaken before and after the

scheme implementation, using a combination of traffic flow data,

video analysis and questionnaires. The study concluded that the

area as a whole had improved, with fewer accidents and less

delay for both pedestrians and vehicles (NHL, 2007). Although

the overall findings were positive, it found most still preferred to

use the informal courtesy crossings and that some pedestrians

tended to ‘hurry’ across the space (NHL, 2007). Only 9.7% and

13% of participants surveyed in the before and after studies were

pedestrians, so this study provides limited insight into the effect

of the scheme on pedestrians. Gerlach et al. (2008: p. 10)

comment that conversion from a crossroad to a roundabout in this

Figure 1. Laweiplein, Drachten, the Netherlands

Figure 2. Cycle bridge, Drachten, the Netherlands
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context would have reduced traffic speeds, and hence serious

accidents, in any case. They conclude that ‘the positive effects on

traffic safety . . . are neither primarily nor exclusively attributable

to the properties of the Shared Space principle’ – raising a

broader issue about the interpretation of evidence, as discussed

later in Sections 6 and 9.

Two studies have used stated preference methods to explore

pedestrian attitudes to (hypothetical or illustrated) shared space

streets. Kaparias et al. (2012) found that pedestrians feel most

comfortable sharing space in conditions which ensure their

presence is clear to other road users – that is, conditions

involving low vehicular traffic, high pedestrian traffic, good

lighting and provision of pedestrian-only facilities. It was found

that young men were the most comfortable sharing space,

whereas people with disabilities and older people were more

negative. Kaparias et al. (2012) produced similar findings, with

speed and volume of traffic both significantly reducing the

willingness of pedestrians to share space with vehicles. Con-

versely, the provision of ‘safe zones’ created by vegetation or

street furniture increases the willingness of pedestrians to share

space with vehicles.

These hypothetical findings pose the question of whether pedes-

trians with ‘real life’ experience of shared space schemes would

react in a similar way. In March 2010 Bristol City Council

conducted an experiment into the value of traffic management by

switching off traffic lights at two sites within the city. This

enabled a study of the willingness of pedestrians to share space

with vehicles (Firth, 2011). Vehicle flows were relatively high:

around 600 two-way movements per hour. Pedestrians’ attitudes

varied across the different sites, but most believed that signal

controls were safer and easier to use (Firth, 2011).

5. The MVA study for the UK Department
for Transport

In 2009 the UK’s Department for Transport appointed MVA

Consulting to develop ‘evidence-based design guidance on shared

space highway schemes’. The use of this evidence in the guidance

will be discussed in Section 9.

The interim report, which reviewed existing evidence, included

several studies of ‘home zones’ and pedestrian priority zones

(MVA Consultancy, 2009). The schemes considered by these

studies differed in many respects: in one example (York, 2003

cited in MVA Consultancy, 2009) buses were the only vehicles

allowed to share the space with pedestrians. Section 3.2 on

economic activity and property values describes one study which

suggested a positive relationship between shop vacancy rates and

vehicular traffic flows, and others which show positive relation-

ships between commercial property values and ‘pedestrian

friendly environments’ or ‘street quality’. It was not clear from

this evidence whether the nature and degree of demarcations

between vehicles and pedestrians exerted any significant influence

on these relationships (a key issue for the final reports).

On the defining issue of pedestrian movement it was noted that

‘mixed priority routes’ increased pedestrian movement whereas

home zones did not. The evidence on casualty rates was mixed,

with two Dutch studies suggesting an increased risk at higher

traffic volumes (Quimby and Castle, 2006; Zeegers, 2009 cited in

MVA Consultancy, 2009). No evidence was presented of any

influence on modal shares.

MVA’s primary research was based on ten sites selected from

across the UK, with a range of vehicle flows, speeds and features

such as kerbs and crossing points (MVA Consultancy, 2010a).

These features were assessed on a point-scoring system contribut-

ing to a ‘shared space rating’. This rating was used in various

statistical tests, one of which showed a negative association with

vehicle speed. In their commentary, the researchers imply that

this association demonstrates causality (MVA Consultancy,

2010a, 3.4.6). They did not acknowledge the obvious possibility

that vehicle speeds might have (consciously or unconsciously)

influenced the extent to which traffic engineers were willing to

remove demarcations across the ten sites. Furthermore, the only

physical factors included in the model related to the sharing of

space. Other measures more explicitly designed to reduce speed,

such as the narrowing or deflection of carriageways, were not

included. The shared space rating may therefore have been acting

partly as a proxy for unmeasured factors such as these.

The researchers also sought to measure ‘pedestrian use of space’

through a method involving the researchers drawing five ‘desire

lines’ for each site based on observed pedestrian movements. On

the basis of just 30 observations, Elwick Square in Ashford was

recorded as achieving 100% movement along desire lines. The

validity of this finding will be questioned in Section 9.

Across all the MVA sites, no robust association was found

between pedestrian use of space and the shared space rating,

although negative associations were found with traffic volumes,

kerbs and ‘colour contrast between carriageway and footway’.

Across most of the sites, pedestrians gave way to vehicles more

often than vice versa. Higher vehicle flows were associated with a

lower propensity of drivers to give way, whereas higher pedestrian

flows were associated with a higher propensity to give way.

The qualitative element of the research suggested that speed and

volume of traffic were more important influences on pedestrian

experience than demarcations, with some pedestrians preferring

shared streets to their conventional controls and vice versa in

other locations (MVA Consultancy, 2010b). Interestingly, the

researchers did not ask any pedestrians with experience of

conversions to shared space for their views on the advantages and

disadvantages of the conversions.

Much of the opposition to the concept of shared space in the UK

has come from groups representing visually impaired and blind

people (Guide Dogs for the Blind, 2011). A chapter of MVA

Consultancy (2010b) describes the findings from qualitative inter-
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views with people having a range of disabilities. The authors

present this qualitative analysis in a quantitative form, showing

graphs based on very small sample sizes. Although they could

not be considered statistically valid, these confirm the findings of

previous research (Guide Dogs for the Blind, 2011) that people

with disabilities, and particularly visually impaired people,

generally prefer conventional streets to the shared space streets.

People with all types of disability preferred ‘wide pavements and

quieter streets’. Visually impaired people preferred raised kerbs,

whereas other groups preferred a flat surface.

6. Elwick Square case study
Elwick Square, in Ashford, Kent, was ranked second of the

chosen sites based on MVA’s shared space rating. The primary

research described here examined that one location in greater

depth, raising a number of questions about the methodology,

findings and interpretation of MVA Consultancy (2010a, 2010b).

Elwick Square forms the centrepiece of a larger regeneration

project which opened in 2008 and won a number of national

awards in the UK. The project involved the regeneration of a

former one-way ring road which circulated Ashford town centre.

The highway layout has been simplified and many conventional

highway engineering features have been removed. The southern

side of the square has not yet been redeveloped, so this creates an

impression of a relatively wide open space.

The ring road now accommodates two-way vehicle movements

and is subject to a 20 mph speed limit. There is very little sign of

segregation between modes, with all users occupying a largely

unmarked level surface (O’Rourke, 2011) with no vegetation or

street furniture (apart from lamp standards) in the main part of the

square. The square also accommodates traffic flows of approxi-

mately 11 000 movements per day and up to 850 movements per

hour, presenting an opportunity to analyse the use of shared space

in an area of high traffic flow (Kent County Council, 2009).

In the previous layout the carriageway formed the central feature

of what is now Elwick Square. As shown in Figure 3, traffic

signals, road markings, signs, guardrails, kerbs and footways were

some of the many features of the previous layout maintaining

demarcation between pedestrians and vehicles. Today, as shown

in Figure 4, the square incorporates a level surface with no

delineation between the carriageway and footway, surfaced with

square granite setts rather than conventional tarmac. The space is

mainly clear with some landscape features and bespoke street

lighting to enhance the design (Coulthard, 2009). Much like the

Laweiplein shared space scheme in Drachten, there are informal

pedestrian ‘courtesy crossings’ positioned where each of the

carriageways adjoins the square, providing the pedestrian with an

option to use an informal type of segregation.

The roads leading to Elwick Square have also been uncluttered

and reconstructed as part of the regeneration scheme. A foot-

bridge is located on the southern edge which provides an

important pedestrian link from the residential areas in the south

to Ashford town centre to the north of the square.

6.1 Video observation: pedestrian path-following

survey

The research took place in two phases in early 2011. As in the

MVA study, video cameras were used to track pedestrian move-

ments across Elwick Square. These were plotted on an OS base

map using a computer-aided design package. To analyse the data,

the study area was separated into three ‘zones’ designed to

measure the sharing of the space, as illustrated in Figure 5.

Zone 1 is an area of the square in which pedestrians could fully

share space with traffic. Zone 2 is the area which could be

covered by pavement in a more conventional street – where

pedestrians may segregate themselves from traffic. Zone 3 covers

the three ‘courtesy crossings’ where pedestrians may expect a

higher degree of priority over traffic than in zone 1. The coding

Figure 3. Elwick Square previous layout

Figure 4. Elwick Square existing layout
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scheme and the positioning of each zone were identified prior to

the undertaking of any pedestrian observations in order to avoid

the danger of unconscious bias (Robson, 2002).

A total of 281 pedestrian movements were recorded. Excluding

movements entirely within zone 2 reduced this to 179 ‘crossing

movements’, on which the analysis below was based; as the main

focus was on pedestrians, vehicle movements and speeds were

not measured. The survey also recorded ‘conflicting movements’

when the paths of a vehicle and a pedestrian conflicted, and

instances of pedestrians running to cross the space.

6.2 On-street pedestrian interviews

A total of 144 semi-structured on-street interviews were also

conducted with pedestrians passing through and using Elwick

Square on three weekdays. The interviewees were selected by

using a systematic probability sample: every fifth person passing

through the study area between 08:00 and 18:00. These hours

were chosen because traffic flows remained relatively constant

between them, ranging from 723 to 863 vehicle movements per

hour (Kent County Council, 2009).

7. Results

7.1 Video evidence

Figure 6 presents a plot of all pedestrian movements obtained

from the video tracking. Some 56% of the crossing movements

travelled around the periphery of the scheme. Most pedestrians

tended to use the informal ‘courtesy crossings’, lengthening their

route and diverting their desire line away from the natural

continuation of the carriageway at the centre of the square.

Most pedestrians only tend to cross ‘zone 1’ in specific sections,

perhaps avoiding the most complex area at the very centre of the

square. When travelling on a north–south axis most pedestrians

tend to cross ‘zone 1’ at the shortest point where there is only

one stream of traffic, avoiding the centre of zone 1 where all the

carriageways meet. The natural desire lines of pedestrians which

would pass through that point tend to divert via the informal

courtesy crossing to the west.

In 72% of the conflicting movements, the pedestrian initially gave

way to the vehicle. In 20% of instances the vehicle subsequently
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Figure 5. Elwick Square: zones
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gave way, leaving 52% of conflicting movements where the

pedestrian waited at the edge of zone 2, until the traffic had

moved on. Although most pedestrians treated the courtesy cross-

ings like zebra crossings, most drivers did not treat them in this

way, initially giving way in only 37% of conflicting movements

with a pedestrian in zone 3.

Pedestrians were observed running in 17% of all the crossing

movements. This figure rises to 24% when looking at pedestrian

movements in zone 1 only.

7.2 Pedestrian interviews

Table 1 summarises some of the key responses from the

questionnaires.

In responses to qualitative questions the most common sugges-

tions for changes to the square were the introduction of formal

crossings – signalised or formal zebra crossings. Several inter-

viewees doubted whether the informal crossings were prominent

enough for drivers to recognise. Many pedestrians found motor-

ists within Elwick Square hostile and unwilling to share space,

citing high traffic flow and vehicle speeds as the main cause for

anxiety. A number of respondents also spoke of how they

deliberately moved around the edges of the square to avoid

conflict with traffic. A few participants claimed to know of

people who avoided Elwick Square altogether, signifying that

levels of anxiety actually prevented certain pedestrians from

using the square.

For a long time I avoided the area, but I think I’m becoming more

used to it now, but in the mornings getting to work must be a

nightmare because of all the traffic. I don’t know what the younger

people think of it but I know older people who don’t come through

here, including me at first.

Several parents expressed anxiety about their children using the

space, for example

I’m worried about my child too who goes to school over there, I won’t

let him go on his own now. I don’t tend to cross the middle. It might
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Figure 6. Pedestrian movements observed by video
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be alright for locals and people who know what’s going on, but I

know quite a few people who like to avoid the area, they take a longer

way just to get into the centre.

Of the people interviewed, 90% had experienced the previous

scheme and 80% claimed they felt safer in the previous layout. A

few interviewees preferred the new scheme, however, both in

terms of its aesthetics and usability

I feel safer here in this one, it’s more open now, helps you see the

traffic so you can cross a lot easier.

Important demographic differences were found in pedestrian

attitudes towards Elwick Square. The following comparisons,

using chi-square tests, were all significant at the 95% level. Men

were less likely to be anxious about sharing space with traffic in

Elwick Square, with only 58% of men reporting anxiety in

comparison to 91% of women. Men were less likely to prefer

traditional segregation and less likely to want to make changes to

the existing layout of the square. Males were found to be more

likely to believe they had equal or more priority to the car, with

98% of women believing they had less priority in comparison to

63% of men. Men were more likely to view Elwick Square as a

place in which they could socialise with other pedestrians.

People in the youngest age category (18–30) were more likely to

have adapted to certain aspects of Elwick Square. For example it

was found that they would be more likely to view the square as a

place for social interaction (46–95% confidence) and that they

were more likely to believe they had equal or more priority to the

car.

Finally, people who used the scheme on a daily basis were more

likely to want to make changes to the layout (83%) than those

who used it less than once a week (56%).

8. Analysis
The DfT states that its guidance is ‘evidence-based’ drawing on

the MVA research (DfT, 2011). There are no footnotes or specific

references to verify the source of each statement but some appear

well supported; others are contestable. The statement that ‘key

factors affecting pedestrian comfort in shared space appear to be

volume, type and speed of traffic’ is well supported by evidence,

as is much of the section entitled ‘Detailed design’.

The statement that ‘reducing demarcation . . . and formal traffic

management features tends to reduce speeds’ (DfT, 2011, 3.2.6),

if based on the MVA research, confuses association with

causality, as discussed in Section 6. Clearly some street design

measures can reduce speed but whether reducing demarcations in

itself reduces speed, under some, all, or no circumstances is

difficult to ascertain from existing evidence. This point applies to

several of the claims made for shared space. The evidence on

economic benefits discussed in Section 5 relates to vehicle speeds

and ‘pedestrian friendliness’ but not to shared space per se.

The assertion that shared space streets have ‘a comparable

number of casualties’ to conventional streets in DfT (2011) is a

political statement, ignoring the findings discussed in MVA

Consultancy (2009) which suggested that at higher traffic flows

the risk may increase. The concept that removing demarcations

reduces the risk of collisions and casualties seems counter-

intuitive. Several of the studies reviewed here, including MVA

Consultancy (2010b), support the observation that risk reduction

in shared spaces is largely achieved through the creation of

anxiety or ‘unease’ among drivers and (as the case study demon-

strates) pedestrians. In the UK, and even in those parts of the

Netherlands where the concept was pioneered, shared space

schemes are relatively new, and a departure from the normal

expectations of road users. If shared space becomes the norm in

some areas or circumstances, this raises the question of whether

this unease might begin to diminish in the longer term, entailing

an increase in collisions and casualties.

The guidance amplifies the assertion in MVA Consultancy

(2010a) that reducing demarcations encourages people to ‘move

more freely’ and ‘follow desire lines’. The case study described in

this paper poses some questions about the methodology which led

to that conclusion. As described in Section 7 above, the three

zones in this study were defined before data collection began, in

Yes No Don’t

know

n

Are you ever worried about sharing space in Elwick Square? 72% 23% 5% 144

In this type of setting would you prefer traditional pavements and traffic light crossings? 64% 29% 7% 144

Do you view this square as an area in which you can stop and socialise? 33% 65% 2% 144

As a pedestrian would you make any changes to the layout of Elwick Square? 74% 24% 2% 144

Yes No Same n

As a pedestrian did you feel safer in the previous scheme? 80% 14% 6% 124

More Less Equal n

As a pedestrian, do you feel you have more, less or equal priority over vehicles? 19% 78% 3% 144

Table 1. Responses from pedestrian interviews
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order to avoid the dangers of unconscious bias identified in the

methodological literature. In MVA Consultancy (2010a), the

researchers defined the desire lines ex-post based on observations

of pedestrian movements. Using this method, MVA Consultancy

(2010a) found that 100% of pedestrians crossing Elwick Square

followed their desire lines, whereas the case study described in

this paper found that most pedestrians were clearly diverting from

their desire lines – using the courtesy crossings in most cases (see

Figure 6). The survey responses suggest that this was mainly

motivated by concern to minimise conflict with traffic. Either

MVA’s much smaller sample (30 movements) was reflecting very

different behaviour on a different day (possibly with different

levels of traffic flow) or the ‘desire lines’ were defined in ways

which allowed for pedestrians diverting their paths to minimise

contact with moving vehicles. In either case, the conclusion that

removing demarcations encourages pedestrians to move more

freely and follow desire lines should be treated with some caution.

MVA Consultancy (2010b) acknowledges some of the negative

perceptions of pedestrians towards the shared space scheme in

Elwick Square. Traffic volume and a space ‘too wide to get

across quickly’ were two possible reasons why attitudes there

were more negative than in the other schemes included in their

qualitative research. However, the types of questions shown in

Table 1 – particularly the ‘before and after’ comparison – were

generally not asked in MVA Consultancy (2010b). The answers

reported here suggest a rather negative pedestrian perspective on

a ‘flagship’ shared space scheme at odds with the aspirational

definition of shared space in DfT (2011).

9. Conclusion
The primary research in this paper, based on a single site, would

in itself provide only a limited basis for generalisation, but

several of its key findings are consistent with those of other

researchers in different contexts, using different methods. It

supports – in a ‘real life’ context – the findings of Kaparias et

al. (2012) that women and older people are generally more

negative about shared space. The high traffic volumes and

absence of vegetation or street furniture creating the perception

of ‘safe zones’ are both likely to contribute to the negative

perceptions of Elwick Square. Some of the ‘purer’ shared space

schemes in the Netherlands were subsequently attenuated – by

the introduction of more formal pedestrian crossings, for example

(Gerlach et al., 2008), as suggested – unprompted – by a

majority of respondents in Ashford.

The Elwick Square research also raises some questions around

the ‘evidence based policy’ contained in DfT (2011). The claims

that reducing demarcations reduces vehicle speeds and en-

courages pedestrians to ‘move more freely’ are not well supported

by the available evidence. Those claims may be true in some

circumstances but more specific evidence would be needed to

establish what those circumstances might be. Approaches such as

that piloted by Anvari (2012) may provide such evidence in

future. For highway engineers and transport planners who need to

act in the meantime, it would seem that reducing both the speed

and volume of traffic is key to achieving pedestrian benefits.

These two points are stressed in DfT (2011). Two further points

which are not specifically reflected in the guidance emerge from

several of the studies reviewed here. They are the benefits of safe

zones protected by physical barriers and clearly visible pedestrian

crossings, where the volume or speed of traffic suggests a need

for a crossing.

Neither the MVA study nor any of the other research reviewed

for this project provides evidence to support the assertion of

Hamilton-Baillie (2008) that shared space can contribute to

modal shift. In the absence of specific research (which would be

difficult to frame in situations where small schemes are imple-

mented incrementally over time) it may be noted that one

observed outcome of shared space – increased vehicle flows

through junctions – would facilitate movement by car. Where

shared space is proposed as an alternative to traffic removal –

through pedestrianisation, for example – it is likely to favour

movement by car.

Despite the declared attempt at ‘evidence based policy’ in DfT

(2011), the progression from Manual for Streets (DfT, 2007)

through Manual for Streets 2 (CiHT, 2010) and the MVA research

to the latest guidance (DfT, 2011) suggests that ‘policy based

evidence’ may also have influenced the process. In other

countries, where the vogue for shared space is not as widespread

as in the UK, policymakers and professionals would be well

advised to approach the concept with caution and a degree of

scepticism towards the claims made by its advocates.
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WHAT DO YOU THINK?

To discuss this paper, please email up to 500 words to the

editor at journals@ice.org.uk. Your contribution will be

forwarded to the author(s) for a reply and, if considered

appropriate by the editorial panel, will be published as a

discussion in a future issue of the journal.

Proceedings journals rely entirely on contributions sent in

by civil engineering professionals, academics and students.

Papers should be 2000–5000 words long (briefing papers

should be 1000–2000 words long), with adequate illustra-

tions and references. You can submit your paper online via

www.icevirtuallibrary.com/content/journals, where you

will also find detailed author guidelines.
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