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Introduction 

Background 
Bus Rapid Transit is becoming increasingly popular as a mode of transit in 

the United States.  With its origins in Curitiba, Brazil, BRT offers flexibility in 

design elements to meet existing infrastructure conditions while providing an 

efficient and effective public transit option for many riders.  In practice, BRT 

systems use rubber-tire vehicles (i.e., buses) in combination with 

characteristics more commonly associated with light-rail transit.  For 

example, BRT often features design elements such as off-board fare 

payment, rail-like “stations” rather than bus “stops,” level boarding (usually 

supplemented with bridge plates or ramps), exclusive running ways, and 

intelligent transportation systems technologies such as precision docking and 

vehicle guidance, and real-time passenger information systems.  Transit 

agencies typically brand BRT systems as unique from local bus service and 

model BRT systems and facilities similar to light-rail design features.  This 

unique appearance and system operational performance generally provides 

passengers with an experience that is more like rapid transit than bus. 

The successful construction and operation of BRT systems around the world 

have effectively heightened interest in BRT applications in the United States.  

In recent years, many communities have designed and implemented BRT 

systems (e.g., Boston, Cleveland, Eugene, Kansas City, Las Vegas, Los 

Angeles, Miami, Orlando, and Pittsburgh), while many other systems are in 

the planning, design, construction, or start-up stages.  The Federal Transit 

Administration, through its BRT Initiative, has been investigating 

technological and operational capabilities of BRT systems and has funded 

numerous demonstration projects, several of which are highlighted in this 

report for their attention to accessibility.   

As a mode of public transit, BRT provides significant cost savings over the 

infrastructure and vehicle procurement typically experienced with rail 

alternatives and allows system extensions and development of new transit 

service in locations where service otherwise could not be provided due to 

high costs.  In communities where development expansion has extended 

well beyond established transit systems, BRT is offering connectivity to the 

existing systems and reaching to the outer limits of suburbia.  Although a 

number of studies and design scenarios have been published for BRT, most 

have not focused on ensuring access to BRT facilities and vehicles for 

individuals with disabilities (see Appendix A).   
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The Americans with Disabilities Act of 1990 was enacted to ensure that 

people with disabilities have opportunities and access to public spaces and 

services that are equal to those of individuals who do not have disabilities.  

The requirements of the ADA are clearly stated for conventional bus and rail 

systems; however, as noted above, BRT is a hybrid service applying 

characteristics of both bus and rail facilities.  This fact has generated some 

controversy and confusion as to how the ADA applies to BRT systems.  Thus, 

BRT systems currently operating in the United States provide an 

extraordinary opportunity for examination of their experiences in planning 

for and providing accessible service through compliance with the 

requirements of the ADA.  These systems can provide lessons both about 

how the ADA requirements were interpreted and, perhaps more importantly, 

whether and how they solved accessibility issues. 

Project Goals and Objectives 
Easter Seals Project ACTION contracted with TranSystems to develop an 

Accessibility Design Guide for Bus Rapid Transit Systems for use by transit 

agencies, individuals with disabilities, and other stakeholders in communities 

that are planning, implementing, or operating BRT services.  The project also 

included development of a self-assessment tool contained in the companion 

ADA Compliance Checklists for Bus Rapid Transit Facilities Design and 

Construction.  Activities undertaken as part of this project to support the 

development of these documents included: 

• Research, identification, and development of a list of ADA requirements 

and other design elements associated with accessible BRT systems – both 
for facilities as well as vehicles. 

• Identification of exemplary systems that have addressed accessibility 

requirements as part of the planning, implementation, and operation of 

BRT. 

• Site visits to six BRT systems identified as exemplary to gain additional 

insights and information about how they addressed accessibility issues, 

including active involvement of consumers. 

A Project Advisory Committee was convened to provide initial guidance to 

the project and review of deliverables.  The PAC was composed of 

representatives from the National Federation of the Blind, Disability Rights 

Education & Defense Fund, based in Berkeley, Calif., Office of ADA 

Coordination in Miami (Miami-Dade County, Fla.), SEPTA (Philadelphia, Pa.), 

Lane Transit District (Eugene, Ore.), and Sound Transit (Seattle, Wash.).  In 
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addition to its initial input into the project design and selection of case study 

sites, the PAC reviewed the draft Design Guide and Checklist documents. 

The intent of this Design Guide is not to provide detailed engineering 

information, but to provide guidance and possible solutions for incorporating 

accessible design elements necessary to meet or exceed ADA accessibility 

requirements.  The Design Guide identifies accessibility issues common to 

BRT systems, documents effective ways of addressing those issues, and 

provides examples of how these issues are currently being addressed 

through the case studies.  The ADA Compliance Checklists for Bus Rapid 

Transit Facilities Design and Construction provided in Volume 2 may be used 

as a self-assessment tool to ascertain compliance with current ADA 

Accessibility Guidelines for Buildings and Facilities (known as ADAAG),  

which were revised in 2004 and adopted by the U.S. Department of 

Transportation in 2006.   

Other Sources of Information 

In addition to the published results of previous studies listed in Appendix A, 
two projects are currently underway that also address BRT and accessibility 

concerns, including an update of the FTA’s Characteristics of Bus Rapid 

Transit for Decision-Making report, as well as the work of an American Public 

Transportation Association Working Group, which is addressing the vehicle-
to-platform gap issue.  These two efforts are briefly described below. 

APTA Working Group  

Additionally, at the time when this document was being finalized, a transit 

industry working group of the American Public Transportation Association 

was addressing the interface of BRT platforms and vehicles.  The stated goal 

of the document, titled Recommended Practices for the Vehicle and Station 

Platform Interface on Bus Rapid Transit Systems, is to recommend practices 

“to design and operate a system that facilitates boarding and alighting for all 

passengers to reduce dwell time and, in particular ease movement for 

disabled passengers, enhancing customer convenience and safety.  The 

interface between the BRT vehicle and the BRT station platforms must be 

given considerable attention in the system design and operating plan.” 

A particular focus of the working group is how to address the gap issues 

between vehicles and platform edges so as to be compliant with gap 

requirements cited in the ADAAG for rail vehicle/platform interfaces.  A 

specific challenge has been the lack of reliability of precision docking, which 
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would result in a consistent interface between vehicle and platform that is 

not subject to driver judgment or skill. 

The draft document focuses on vehicle characteristics including: 

• Length (including use of articulated and double-deck buses) 

• Number and size of doors (there are typically more doors and wider doors 

on BRT-designed buses) 

• Left-side doors 

• Floor height (typically 13-15 inches from the street) 

• Door opening characteristics (opening out vs. opening in) 

• Ramps (preferably fold-over ramps) 

• Fare collection (off vehicle) 

• Precision docking (e.g., curb-guided or optical) 

Discussion of platform characteristics includes:  

• Full-level boarding with precision docking (e.g., European), near-level 
boarding (e.g., Eugene), sidewalk-level boarding 

• Boarding location markers (e.g., Las Vegas) 

Finalization of this document should provide useful recommendations based 

on current industry practice.  

Report Content 
The remainder of this report is divided into three sections.  Section 1 

provides an overview of ADA-required elements for bus systems as well as 

requirements for rail systems that agencies may choose to apply to BRT.  

This section parallels the self-assessment checklists included in Volume 2.  

Section 2 presents a detailed discussion of desirable accessibility features, 

regardless of whether a system chooses to fully ascribe to ADAAG standards 

for rail facilities where elements characteristic of rail facilities are provided.  

Section 3 highlights lessons learned. The appendices include an annotated 

bibliography, summary of proposed changes to ADA accessibility guidelines 

for buses and vans, and a set of full case study write-ups.  Volume 2 

includes the relevant ADA Compliance Checklists for Bus Rapid Transit 

Facilities Design and Construction in their entirely.   
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Section 1: ADA-Required  

Accessible Design Elements 
Transit facilities and vehicles should be designed to make transit more 

convenient, accessible, usable, and aesthetically appealing to all transit 

users.  The proper design of BRT station or stop zones and connecting 

pathways can increase transit access and convenience by eliminating 

barriers for all passengers, especially for individuals who have mobility 

limitations.  As such, transit agencies implementing BRT services are looking 

for ways to keep the “rapid” in Bus Rapid Transit; that is, to find ways to 

move customer in and out of vehicles as quickly and safely as possible.  This 

effort includes, for example, minimizing the gap between vehicles and 

boarding areas (i.e., level or near-level boarding) and improving circulation 

within vehicles.   

How the ADA Applies to BRT 
In September 1991, the USDOT published regulations implementing the 

transportation-related provisions of Titles II and III of the ADA.  Part 37 

Subpart C of the Final Rule, “Transportation Facilities,” covered rail and bus 

facilities standards.  To ensure consistency in the accessibility designs and 

modifications, USDOT adopted the U.S. Access Board’s ADA Accessibility 

Guidelines for Buildings and Facilities (known as “ADAAG”) as the primary 

standards.  On July 23, 2004, the U.S. Access Board adopted new ADA and 

Architectural Barriers Act Guidelines (sometimes called “new ADAAG” or 

“current ADAAG”).  Effective Nov. 29, 2006, the DOT amended its ADA 

regulations to adopt the new ADAAG as its regulatory standard.   

The Access Board also has developed, and USDOT has adopted, ADA 

Accessibility Guidelines for Buses, Vans, and Over-the-Road Buses.  On Nov. 

19, 2008, the U.S. Access Board released a revised draft of proposed 

changes to the ADA Accessibility Guidelines for Buses and Vans, with public 

comments due by Jan. 20, 2009.  Of particular interest to BRT systems is 

the inclusion of new requirements for level-boarding buses, which did not 

exist in 1991 when the original guidelines were published, and are now being 

used in many BRT systems.    

The 2008 draft guidelines define a “level boarding bus system” as: 

A system on which buses operate where some or all of the 

designated boarding and alighting areas have station platforms, 
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and the design of the station platforms and the vehicles are 

coordinated to provide level boarding. 

The Access Board posted an on-line comparison of the proposed changes 

with the original 1991 vehicle guidelines.1  A Notice of Proposed Rulemaking 

will be published for further comment and will be accompanied by a 

preliminary regulatory assessment.  A final rule will be issued after 

comments to the NPRM are analyzed.  Note that USDOT would have to adopt 

any amendments to the ADA Accessibility Guidelines before systems are 

required to follow the new guidelines. 

The revised draft guidelines published in November 2008 also included 

proposed change to the requirements in Section 218 and Sections 810.5 

through 810.10.   Section 218.2 is proposed to change as follows: 

• Current Wording 

218.2 New and Altered Fixed Guideway Stations.  New and altered 
stations in rapid rail, light rail, commuter rail, intercity rail, and high 

speed rail, and other fixed guideway systems shall comply with 810.5 

through 810.10. 

• Proposed Wording 
218.2 New and Altered Stations.  New and altered stations for level 

boarding bus systems and fixed guideway systems, including, but not 

limited to, rapid rail, light rail, commuter rail, intercity rail, and high 

speed rail shall comply with 810.5 through 810.10. 

Section 810.5 would change “rail” to “platforms: as follows: 

• Current Wording 
810.5 Rail Platforms.  Rail platforms shall comply with 810.5. 

• Proposed Wording 

810.5 Station Platforms.  Station platforms in level boarding bus 

systems and fixed guideway systems, shall comply with 810.5. 

Excerpts from the on-line comparison of the current 1991 and draft 2008 

ADAAG bus guidelines are shown in Appendix B.   

These proposed changes are significant because, if adopted, they would 

result in the requirement for level boarding bus systems to adhere to ADAAG 

facilities and vehicle requirements that currently apply only to fixed 

guideway (rail) systems.   

                                            
1 Available on-line at: http://www.access-board.gov/transit/comparison.htm. 
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BRT ‘Stops’ vs. ‘Stations’ 

It should be noted that, in practice, transit systems often 

choose to view their BRT systems as being more rail-like than 

bus-like and, therefore, may consider their systems to include 

“stations,” which are more akin to light-rail stations, than bus 

“stops.”  Nonetheless, at the time this document was prepared, 

BRT is considered to be a form of fixed route bus service and, 

therefore, rail station requirements in ADAAG do not specifically 

apply.  The FTA Office of Civil Rights, which is responsible for 

ensuring compliance with the ADA and USDOT regulations, has 

commented: 

“While the U.S. Access Board is currently developing new 

vehicle accessibility standards, and USDOT specifically sought 

public comment on the issue of BRT as part of its Feb. 27, 2006 

Notice of Proposed Rulemaking to amend its ADA regulations, 

no changes have been made and the existing requirements for 

buses and facilities continue to apply.  Transit agencies with 

specific questions should direct their inquiries to the Federal 

Transit Administration's Office of Civil Rights for technical 

assistance.  If a transit agency believes that its BRT system is 

sufficiently innovative that it cannot possibly be regarded as a 

form of fixed route bus transportation, 49 CFR 38.171(c) 

permits the Secretary of Transportation, in consultation with 

the U.S. Access Board, to develop accessibility requirements for 

vehicles and systems that are not otherwise covered by existing 

standards (49 CFR Part 38).  To date, no such requests have 

been made for BRT or any other mode of transportation.” 
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Exhibit 1.1  

MBTA Silver Line South Station 

underground station. 

Although not required, in practice, 

many transit agencies have adopted 

some or all of the current ADAAG rail 

design elements for their BRT 

“stations.”   For example, a facility 

labeled as a “station” by a transit 

agency might include rail-like station 

amenities including an exclusive right of 

way or protected transit way lane, 

platform signage, detectable warnings 

on platform edges, level boarding (or 

near-level boarding), off-vehicle fare 

payment, canopies, and other design 

elements common to a light-rail station.  

A facility labeled as a “stop” by a transit agency might look more like a 

typical bus stop with a stop sign, perhaps a bench, and may be incorporated 

into a sidewalk indistinguishable from a typical bus stop.  The MBTA in 

Boston is an example of a system that 

uses a mix of “stations” in the 

underground portion of the system, 

which runs along an exclusive right-of-

way, as well as “stops,” which are 

located on city streets in mixed traffic 

and may be shared with conventional 

fixed route service (see Exhibits 1.1 

and 1.2).   

As noted above, at this time there are 

no specific requirements for BRT 

vehicles other than those required for 

buses.  As such, the requirements of 49 

CFR Part 38, ADA Accessibility 

Specifications for Transportation Vehicles2, adopted in 1991, must be applied 

to the design and operation of BRT vehicles.  As part of the branding 

process, many newly developed BRT systems, where the purchase of new 

vehicles is integral to the start-up of the system, alter the appearance of a 

                                            
2 On Nov. 19, 2008, the U.S. Access Board issued a Revised Draft of Updated Guidelines for 

Buses and Vans “as part of a refresh of its guidelines for transportation vehicles covered by 

the Americans with Disabilities Act” (originally adopted in 1991).  Future changes may affect 

bus design, including level boarding requirements.  More information is available at the U.S. 

Access Board web site: http://www.access-board.gov/news/vehicle-draft2.htm.   

Exhibit 2.2  

MBTA Silver Line surface stop on 
Washington Street 
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typical bus to resemble a more rail-like vehicle look and make interior 

circulation easier to navigate by eliminating fare boxes from vehicles and 

adding mid-vehicle doors for ease of entry to wheelchair securement areas.   

Some have also separated the wheelchair securement area from bicycle 

securement areas, which avoids conflicts and congestion in those areas.  

As noted above, in addition to this Design Guide, Volume 2 includes a 

companion ADA Compliance Checklists for Bus Rapid Transit Facilities Design 

and Construction.  The Checklists provide a detailed self-assessment tool for 

transit agencies, consumers, and other stakeholders to use when planning, 

implementing, and operating BRT systems.  The checklists include the 

specific requirements drawn from the current ADAAG (see Exhibit 1.3).   

The required ADAAG design elements for bus stops are described below.  

The optional ADAAG design elements (currently only required for rail) are 

also highlighted in this section.  Checklists for all of these elements are 

included in Volume 2. 
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Exhibit 1.3 
ADAAG Checklists Included in Volume  

#1 Parking 

#2 Accessible Routes 

#3 Passenger Loading Zones 

#4 Curb Ramps 

#5 Entrances 

#6 Doors and Gates 

#7 Ramps 

#8 Elevators 

#9 Escalators 

#10 Ticketing and Automatic Fare Vending 

#11Plat forms 

#12 Mini-High Platforms 

#13 Public Address Systems and Clocks 

#14 Telephones 

#15 Signage 

#16 Maneuvering/Reach Range 

#17 Handrails and Grab Bars 

#18 Bus Stops 

#19 Detectable Warning 

#20 Controls and Operating Mechanisms 
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Required ADAAG Design Elements for Bus Stops 
Because BRT service is designated as bus and not rail service, the ADAAG 

Design Elements for Bus Stops are applicable to all BRT services (see Exhibit 

1.4).  The checklist includes the required ADAAG elements for bus stops and 

this form may be used when assessing individual stops for compliance with 

the ADAAG requirements.  For example, the first set of elements – 18.1 Bus 

Stop Technical Specifications – includes design specifications for: 

• 18.1.1 Surface of boarding and alighting area  

• 18.1.2 Dimensions of boarding and alighting area 

• 18.1.3 Connection of boarding and alighting area to adjoining elements 

• 18.1.4 Slope of bus stop boarding or alighting area 

• 18.1.5 Bus shelter clear floor or ground space 

• 18.1.6 Connection of bus shelters to adjoining elements 

• 18.1.7 Bus stop signs   

The numbering systems used for the set of elements (i.e., #18 for Bus 

Stops) is for convenience; references within the cells such as 810.2.1 refer 

to the specific citation within the current ADAAG that applies to a particular 

element.  Note that in some cases, the checklist will refer the user to 

another checklist for specific details related to the design element.  For 

example, under 18.1.3 Connection of Boarding and Alighting Areas to 

Adjoining Elements, where the bus stop connects to streets, sidewalks, or 

pedestrian paths, there needs to be an accessible route provided, which is 

covered in Checklist #2 Accessible Route and the specific requirements are 

included in ADAAG 810.2.3.  Advisory notes are included within the ADAAG 

to better describe a particular design requirement.  
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Exhibit 1.4 

ADAAG Bus Stop Requirements Checklist 

Facility: Date:  

Date of Notice to Proceed with Construction:  

 

18.1 Bus Stop Technical 

Specifications 

Yes No Observations 

18.1.1 Surface of Boarding and 
Alighting Area 

Does the boarding and alighting area have 

a firm, stable surface?  (810.2.1) 

 

 

 

 

 

18.1.2 Dimensions of Boarding and 

Alighting Area 

Does the bus stop boarding and alighting 

area provide a clear length of 96 inches 

minimum, measured perpendicular to the 

curb or vehicle roadway edge, and a clear 

width of 60 inches minimum, measured 

parallel to the vehicle roadway?  

(810.2.2) 
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18.1 Bus Stop Technical 

Specifications 

Yes No Observations 

18.1.3 Connection of Boarding and 
Alighting Area to Adjoining Elements 

Is the bus stop boarding and alighting 

area connected to streets, sidewalks, or 

pedestrian paths by an accessible route?  

Use Checklist 2 – Accessible Routes.  

(810.2.3)  

 

 

 

 

 

18.1.4 Slope of Bus Stop Boarding or 
Alighting Area 

Is the slope of the bus stop boarding and 

alighting area parallel to the roadway the 

same as the slope of the roadway, to the 

maximum extent practicable?  (810.2.4) 

Perpendicular to the roadway, is the slope 

of the bus stop boarding and alighting 

area no steeper than 1:48 (2%)?  

(810.2.4) 

 

 

 

 

 

 

 

 

 

 

 

 

 

18.1.5 Bus Shelters Clear Floor or 
Ground Space 

If the bus stop has a shelter, does it 

provide a minimum clear floor or ground 

space complying with ADAAG entirely 

within the shelter?  (810.3) 

NOTE:  Clear floor or ground space 

requires space for a wheelchair of 48 

inches minimum by 30 inches minimum 

and compliant maneuvering clearance 

into, within, and out of the shelter.  Use 

Checklist 16 - Maneuvering/Reach Range, 

for detailed requirements. 

 

 

 

 

 

 

 

 

 

 

 

Advisory 810.2 Bus Boarding and Alighting Areas 

At bus stops where a shelter is provided, the bus stop boarding and 

alighting pad can be located either within or outside of the shelter. 
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18.1 Bus Stop Technical 

Specifications 

Yes No Observations 

18.1.6 Connection of Bus Shelters to 
Adjoining Elements 

If the bus stop has a shelter, is it 

connected by an accessible route to the 

boarding and alighting area?  Use 

Checklist 2 – Accessible Routes.  (810.3) 

 

 

 

 

 

 

18.1.7 Bus Stop Signs 

Do bus route identification signs have a 

non-glare finish, the characters contrast 

with their background with either light 

characters on a dark background or dark 

characters on a light background, and are 

not in italic, oblique, script, highly 

decorative, or of other unusual forms?  

(810.4) 

NOTE: See Checklist 15 - Signage, for 

detailed sign specifications such as 

character height, proportions, size and 

spacing. 

EXCEPTION: Bus schedules, timetables 

and maps that are posted at the bus stop 

or bus bay shall not be required to 

comply. 
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Additional detailed information about bus stop accessibility will be found in 

the ESPA publication, Toolkit for Bus Stop Accessibility and Safety, which is 

available online at: 

http://projectaction.easterseals.com/site/PageServer?pagename=ESPA_Bus

StopToolkit    

Tips for Signage 

Signage requirements can be complicated, particularly for rail station 

applications.  However, bus stop signage is relatively straightforward 

and can be enhanced by introducing design elements unique to the 

system and branding.  Signs serve as a source of information to 

patrons and vehicle operators regarding the location of the bus stop 

and are excellent marketing tools to promote transit use.  For 

example, letter styles, sign appearance, and color choice should be 

unique to the transit system so that passengers can readily identify 

bus stops.  Uniquely shaped posts – such as octagons or hexagons 

with contrasting color, e.g., yellow – also are effective.  Double-sided 

signs that provide for visibility from both directions and reflective signs 

for night-time visibility are preferred. 

Bus stop signs should be placed at the location where people board the 

front door of the bus.  The bus stop sign shows the area where 

passengers should stand while waiting for the bus.  It also serves as a 

guide for the bus operator in positioning the vehicle at the stop.  The 

bottom of the sign should be at least 80 inches above ground level and 

should not be located closer than two feet from the curb face to 

facilitate boarding and alighting. 

 

 

ADAAG Requirements for Rail Facilities 
As described above, many agencies have chosen to emphasize the rail-like 

aspects of BRT where they can and have adopted some or all of the design 

elements for new rail stations required by ADAAG, including those listed in 

Exhibit 1.3.  In some instances, transit agencies will be required to follow 

ADAAG when including certain optional elements.  For example, although 

detectable warnings are not required at bus stops, if used, they must comply 

with ADAAG requirements for size, spacing, and location.  Similarly, if 

ticketing and automatic fare vending is provided on the platform, they must 
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comply with applicable ADAAG requirements for reach ranges and so on.  

Each of the topics listed in the table are highlighted below and full checklists 

for each are included in Volume 2. 

1. Parking 

Parking may be found at facilities such as park-and-ride lots or other 

locations along a BRT route.  ADAAG parking requirements cover all aspects 

from designation of accessible spaces to their location, surface, dimensions, 

signage, and connection with accessible routes.    

2. Accessible Routes 

When designing transit facilities and stations, it is important to consider the 

accessibility of the path of travel from where the site is entered to where the 

vehicle is boarded. Accessible routes generally correspond to typical trip 

segments used by patrons entering the 

site or facility including:   

• Accessible route between point of 

arrival (bus stop, parking, etc.) and 
the transit facility entrance 

• Accessible route between the transit 

facility entrance and the fare 

purchase and collection area 

• Accessible route between the fare 

purchase and collection area to the 

boarding platform 

• Accessible route between the 
boarding platform and the vehicle 

Exhibit 1.5 shows an accessible route from South Negley Avenue down to 

the BRT busway in Pittsburgh. 

3. Passenger Loading Zones 

The ADAAG does not require that passenger loading zones be provided, but 

if space has been designated at a facility for passenger drop-off or loading, 

such as a pull-in lane or kiss-and-ride area, the requirements of the ADAAG 

for accessible passenger loading zone(s) must be provided.  ADAAG requires 

one compliant passenger loading zone for every continuous 100 linear feet of 

loading zone space.   

Exhibit 1.5  
Accessible route in Pittsburgh. 
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ADAAG requires that the vehicular pull-up space be a minimum of 96 inches 

wide and 20 feet long with an adjoining access aisle marked at least 60 

inches wide and as long as the vehicle pull-up space.   

4. Curb Ramps 

Curb ramps are often called “curb cuts.”  There are three basic curb ramp 

designs: curb ramps that are perpendicular to the curb line, diagonal to the 

curb line (also referred to as a corner 

curb ramp), and parallel to the curb.  

The USDOT Final Rule requires that 

detectable warning material be applied 

to the surfaces of curb ramps (see 

Exhibit 1.6).   

Variations in standard design and 

construction of curb ramps often occur 

where existing site conditions are not 

typical.  Design and construction 

efforts often attempt to satisfy the 

dimensional and slope requirements of 

the ADAAG to fit a particularly atypical 

site condition.  The surrounding environment must be considered when 

performing assessments of curb ramps to maintain not only an accessible 

approach for persons using wheelchairs or walkers, but a usable pathway for 

everyone. 

5. Entrances 

ADAAG refers to defined or undefined entrances when describing the 

entrance signage requirements.  The definitions section of the manual 

provides the following definition for entrances: 

Any access point to a building or portion of a building or facility 

used for the purpose of entering.  An entrance includes the 
approach walk, the vertical access leading to the entrance 

platform, the entrance platform itself, vestibule if provided, the 

entry door or gate, and the hardware of the entry door or gate. 

The ADAAG requires (in new construction) at least 60 percent of public 

entrances to be accessible and the number of accessible public entrances to 

be equivalent to the number of exits required by applicable building and fire 

codes.  Building and fire codes typically require at least two exits to be 

provided from a facility.  Thus, under ADAAG and in new construction of a 

Exhibit 1.6  

Greater Cleveland RTA curb ramps 
serving HealthLine BRT. 
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facility, where two public entrances exist 

in a facility, both entrances must be 

accessible. Exhibit 1.7 shows the 

accessible entrance to the World Trade 

Center Station serving the MBTA’s Silver 

Line BRT station. 

6. Doors and Gates 

The ADAAG requires that doors to 

accessible spaces be accessible.  In 

general, this means that the doorway 

clear opening must be at least 32 inches 

wide, the hardware on the door is 

accessible, and the threshold at the doorway is accessible.  Each of these 

requirements is detailed in the technical specification of this checklist. 

Automatic and power-assisted doors and gates must meet the same 

characteristics dimensional limits specified for manual swinging or sliding 

doors.  This includes clear width, 

maneuvering clearances, thresholds, 

doors and gates in series, and controls 

and hardware (see Exhibit 1.8). 

7. Ramps 

Running slope and cross slope are 

important features that must be 

assessed in evaluating ramps for ADA 

compliance.  Slope is defined as the 

number of units (inches, feet, etc.) of 

vertical rise (“rise”) for every like unit 

of horizontal travel ("run").  Slope can 

be expressed as a unit-to-unit ratio or 

as a percentage.  All of the slope measurements in the ADAAG are 

expressed as ratios of inch-to-inch.  A table is included that shows the 

percent and inch-to-feet ratios for the slope involved in ramp assessments.  

The inch-to-feet ratios are approximate and are provided only as a common 

sense guide. 

Exhibit 1.8 

Accessible fare gate at Datran 

Center in Miami 

Exhibit 1.7 
Entrance to World Trade Center 

Station on MBTA Silver Line. 
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Exhibit 1.9  

Elevator at South Station serving 
MBTA Silver Line. 

8. Elevators 

ADAAG Section 407 covers passenger elevators, including destination-

oriented elevators and existing elevators.  This section also requires 

compliance with the industry safety code ASME/ANSI A17.1 - 2000 Safety 

Code for Elevators and Escalators.  ADAAG references the most recent 

edition of this code (105.2.2). 

During the ADAAG revision process, the requirements for elevators were 

extensively revised and reformatted.  In the USDOT final rule, different 

types of elevators were covered by separate subsections: standard elevators 

(407.2), destination-oriented elevators (407.3), limited-use/limited-

application elevators (407.4), and existing elevators (407.5).  Since there 

was considerable redundancy in the specifications between some types of 

these elevators, the regulations have been integrated into one section (407) 

providing the requirements for standard, destination-oriented, and existing 

elevators.  Various exceptions specific to destination-oriented and existing 

elevators have been incorporated into 

this section to preserve the substance 

of differing specifications.   

Use of this checklist provides a stand-

alone assessment of elevators for 

compliance with the accessibility 

requirements of ADAAG and 

ASME/ANSI A17.1.  If safety and/or 

operational control considerations are 

sought, ASME A17.1 must be consulted 

to ensure compliance with those 

guidelines.  The ASME and ANSI 

guidelines are in a constant state of 

review, revision, and republication.  

Frequent updates of the elevator safety code are published where ADAAG is 

not regularly updated.  Exhibit 1.9 shows an elevator serving the MBTA’s 

South Station.   

9. Escalators 

ADAAG contains a reference to relevant provisions in the ASME A17.1 Safety 

Code for Elevators and Escalators instead of providing its own specification 

for elements concerning safety issues such as flat contiguous steps at the 

top and bottom of an escalator and color striping of step edges.  The ASME 
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code requires steps to be demarcated by yellow lines with a maximum width 

of two inches along the back and sides of steps. It also requires at least two 

flat steps and no more than four flat steps at the entrance and exit of every 

escalator.   

10. Ticketing and Automatic Fare Vending 

For ticketing and automatic fare vending the accessibility requirements are 

complex.  The ADAAG requires a portion of the main counter at ticketing 

counters to be at least 36 inches long with a 

maximum height of 36 inches.  The ADAAG 

requires that the space in front of the counter 

provide for a parallel approach or, if the counter is 

not at least 36 inches long, then it must be at least 

30 inches long and provide knee and toe space 

under the counter for a forward approach.  

In addition to the length and height requirements, 

ticket counters providing a front approach must 

satisfy knee and toe clearance requirements.  

Although technically the requirement is the same 

as for drinking fountains, the knee and toe space 

under counters is typically clear to the wall the 

counters are mounted on.  The assessment must 

ensure that a forward approach with a clearance 

depth of 17 to 19 inches is provided to permit a 

person in a wheelchair to pull up far enough under 

the counter to utilize it as a work surface.   

Automatic ticket vending, collection, and adjustment device accessibility 

requirements are very specific (see Exhibit 1.10).  Care should be taken to 

understand the requirements as described in the checklist before 

determining compliance.   

11. Platforms 

Platform and vehicle floor coordination issues are important elements in 

providing an accessible transit environment for people with disabilities, 

particularly for individuals who use wheelchairs or other mobility aids.  As 

noted earlier, an APTA working group is developing a document, titled 

Recommended Practices for the Vehicle and Station Platform Interface on 

Bus Rapid Transit Systems, which should be useful for documenting industry 

experience and recommended practice for this interface.  Likewise, as noted 

Exhibit 1.10 
Ticket vending machine 

at BRT station in Las 
Vegas 
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above, the U.S. Access Board has 

developed draft guidelines for buses 

used in level-boarding applications (i.e., 

BRT) to ensure that the platform-to-

vehicle gap is appropriately addressed. 

If adopted, these requirements would 

apply to level-boarding bus systems. 

Exhibit 1.11 shows level boarding, with 

optional ramp, on an RTC MAX vehicle. 

Illumination levels for signage areas on 

platforms are not mentioned in ADAAG, 

except for the remark that lighting 

positions may cause shadowing on the 

surface of signs thereby reducing or affecting contrast and readability (703). 

The ADAAG, in Section 218.2 states: “New and altered stations in rapid rail, 

light rail, commuter rail, intercity rail, high speed rail, and other fixed 

guideway systems shall comply with the following provisions as applicable: 

(810.5) Platform boarding edges not 

protected by platform screens or 

guards shall have detectable warnings 

complying with 705 along the entire 

length of the public use area of the 

platform.”  Additionally, ADAAG 

Section 218.3 requires that key 

stations and existing intercity rail 

stations shall also comply with ADAAG 

810.5.  As mentioned earlier, the 

Access Board has proposed 

modifications that would require “level 

boarding bus systems” to comply with 

platform standards 

12. Mini-High Platforms 

Mini-high platforms refer to situations when only a portion of a platform is 

raised, rather than the entire length of a platform.  As in the case of full-

length platforms, mini-high platform and vehicle floor coordination issues are 

important elements in efforts to provide an accessible transit environment 

for people with disabilities.   

Exhibit 1.12  

Vehicle arrival information at MAX 
station in Las Vegas. 

Exhibit 1.11 
Level boarding at RTC BRT 
platform. 



Accessibility Design Guide for Bus Rapid Transit Systems 
 

22 

13. Public Address Systems and Clocks 

Though public address systems are common in most transit facility 

environments, the ADAAG does not prescribe accessibility requirements 

specifically for PA systems.  However, 

ADAAG does state that when they are 

provided to convey information to the 

public, there must also be a means of 

conveying the same or equivalent 

information to persons with hearing 

impairments.  Transit properties most 

commonly supplement their PA systems 

with visual-display monitors or remotely 

programmable variable-message 

systems that can be programmed to 

provide the same information as the 

audible public address system.  Less 

sophisticated but equally compliant 

approaches include use of chalkboards 

or “whiteboards” placed at station 

entrances with messages to provide 

hearing impaired patrons information 

such as delayed train arrival times or 

elevator outages at nearby stations (see 

Exhibit 1.12).   

The accessibility requirements for clocks are simple - the clock face must be 

uncluttered so that its elements are clearly visible.  The ADAAG requires that 

clock hands, numerals and digits must contrast with the background either 

light-on-dark or dark-on-light and, where clocks are installed overhead, the 

numerals and digits must comply with size requirements for visual 

characters in signs (see Exhibit 1.13). 

14. Telephones 

The ADA addresses public telephones that are fixed and requires access for 

people who use wheelchairs and for people who are deaf, hard of hearing, or 

who have speech/language impairments.  A wheelchair-accessible public 

telephone is required at all interior and exterior pay-telephone banks (i.e., 

two or more adjacent phones).  If telephones are installed as single units, 

one per floor must be wheelchair accessible. 

Exhibit 1.13  
Clock at LTD’s Eugene Station. 
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15. Signage 

Signage is probably one of the most detailed areas addressed by the ADAAG.  

The technical requirements for signs addressed by ADAAG are grouped into 

the following categories: raised characters, Braille, visual characters, 

pictograms, and symbols of accessibility.  

The technical specifications are to be applied to the following sign types:  

designations for permanent rooms and spaces, directional and information 

signs, means of egress (exit doors, areas of refuge), directional signs, 

parking, entrances, elevators, toilet rooms, 

and TTYs (identification signs, directional 

signs). (See Exhibit 1.14.) The specific 

requirements for numbers and placement of 

these sign types are addressed in the 

applicable checklist sections. 

Where both visual and tactile characters are 

required, either one sign with both visual and 

tactile characters, or two separate signs, one 

with visual, and one with tactile characters, 

can be provided (216.1, 703.1). In parking 

facilities, signs are required to comply only 

with Means of Egress (216.4) and Parking 

(216.5, 216.1). Temporary signs, seven days 

or less, are not required to be compliant 

(216.1). Where raised characters are 

required, they must be duplicated in Braille 

(703.2). 

16. Maneuvering/Reach Range 

Accessible reach ranges are specified according to the approach (forward or 

side) and the depth of reach over any obstruction.  The ADAAG permits a 

forward high reach of 48 inches (maximum) and a forward low reach of 15 

inches (minimum).  ADAAG also specifies a maximum side (parallel 

approach) high reach of 48 inches and the minimum low side reach to 15 

inches.  

The technical specifications for maneuvering spaces and reach ranges have 

been supplemented with sketches and drawings illustrating the various 

configurations to simplify the interpretation and application of the standards.   

Exhibit 1.14  

Signage for Area of Refuge 
Assistance at MBTA Silver 
Line underground station 



Accessibility Design Guide for Bus Rapid Transit Systems 
 

24 

Adult dimensions and measures for standard manual wheelchairs form the 

basis of many of the accessibility standards.  Space at least 30 by 48 inches 

is the minimum required for a person using a wheelchair.  A minimum width 

of 30 inches is generally sufficient for stationary space. Additional clearance 

is needed for maneuvering and sway. A clear width of at least 48 inches 

(recommended but not required) allows for comfortable flow for people who 

use wheelchairs and people who are ambulatory. Space at least 60 inches 

wide is the minimum width that allows passage of two wheelchairs. 

Generally, the depth of usable floor space below fixed elements with knee 

and toe clearance is limited to 19 inches, and a clearance at least 27 inches 

high and 19 inches deep is necessary for a person using a wheelchair to pull 

up to tables and computers.  

17. Handrails and Grab Bars 

Compliant handrail installation on ramps and stairs and grab bar installation 

in bath and toilet facilities are critical to access to these elements for 

persons with disabilities, permitting them to maintain balance, transfer, and 

prevent falls.  

Handrails are required on walking surfaces on the accessible route with 

running slopes greater than 1:20 (5%), on ramp runs with a rise greater 

than 6 inches, and on certain stairways.  Handrails are not required on 

walking surfaces with running slopes less than 1:20.  However, if they are 

provided on walking surfaces with 

running slopes less than 1:20, they 

must comply with the accessibility 

standards in the ADAAG.  

18.  Bus Stops 

See earlier description and Exhibit 1.4. 

19. Detectable Warning 

Detectable warnings, a distinctive 

surface pattern of domes detectable by 

cane or underfoot, are used to alert 

people with vision impairments of their 

approach to streets and hazardous 

drop-offs.  By issue of the Final Rule, 

USDOT adopted the revised ADAAG on Nov. 29, 2006.  This established the 

requirement for detectable warnings on the surface of curb ramps, because 

Exhibit 1.15  

Detectable warnings on Las Vegas 

MAX platform. 
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the curb ramps remove a tactile cue otherwise provided by curb faces, and 

at other areas where pedestrian ways blend with vehicular ways.  They are 

also required along the edges of boarding platforms in transit (see Exhibit 

1.15).   

20.  Controls and Operating Mechanisms  

The ADAAG states that operable parts on accessible 

elements, accessible routes, and in accessible 

rooms and spaces shall be compliant with the 

standards (for example, light switches and 

dispenser controls) and shall be accessible, 

including height and operation.  

The height of the element should be of particular 

concern when conducting control and operating 

mechanism assessments.  The operable portions of 

controls and operating mechanisms must be within 

established reach ranges for either a forward or 

side reach and the maximum height for reaches 

over obstructions beyond certain depths should be 

carefully noted.  This is important where controls 

and switches are mounted on walls above counters.  

The maximum reach height pertains to the highest 

operable portion of controls and operating 

mechanisms and includes coin slots or credit card 

slots (see Exhibit 1.16).   

Summary 
Section 1 provided an overview of ADA-required elements for bus systems 

as well as accessibility requirements for rail systems that agencies may 

choose to apply to BRT.  An overview of the self-assessment checklists 

included in Volume 2 was provided.  Section 2 presents a detailed discussion 

of desirable accessibility features for BRT.    

Exhibit 1.16  

Off-board ticket 

vending machine on 
Las Vegas MAX 

platform 
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Section 2: Desirable BRT Accessibility Elements 
In addition to the accessibility elements identified in ADAAG, many transit 

agencies have incorporated other accessibility enhancements into their BRT 

systems.  Transit agencies should consider the following elements when 

designing, developing, and/or implementing BRT service (see Exhibit 2.1).  

Exhibit 2.1 

BRT Elements and Accessibility 

Stations 

Station 

Location 

On-street station locations – especially those where 

station platforms are adjacent to street curbs – tend to 

provide easier and more direct access from public 

approach areas. 

Basic Station 

Type 

More complex station types – station enclosures, 

station buildings, and intermodal terminals or transit 

centers – tend to require additional design attention to 

ensure barrier-free access and ease of entry and 

transfers. 

Passenger 

Amenities 

Passenger information amenities, such as maps and 

real-time information, can incorporate accommodations 

for people with vision impairments (public address 

systems, audio information kiosks, and vending 

machines) and people with hearing impairments (real-

time variable-message signs). 

Level Boarding Curb designs that minimize the vertical gap between 

station platform and vehicle floors – raised curb, level 

curb, and sloped curbs – facilitate boarding for all 

groups.  Level boarding treatments allow for people 

using wheelchairs to board without the need to deploy 

ramps, which could delay service. 

Use of detectable warning strips at boarding and 

alighting demarcations is an effective limit-setting 

measure and provides delineators of the station areas.  
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Platform 

Layout 

Platform layouts with assigned and well signed berths 

and boarding and alighting areas create a system that 

is easier to understand and navigate.  

Station Access Integration with the surrounding infrastructure, 

including accessible pedestrian connections, allows for 

barrier-free access to/from the station and between 

transit elements and modes. 

Running Way 

Running Way 

Type 

 

On-street running ways, whether exclusive or non-

exclusive, are generally closer to land uses, require less 

walking and access time, and have fewer physical 

barriers.  Exclusive running ways generally provide a 

more rail-like experience, which invites and sustains 

ridership. 

Running Way 

Guidance  

Guidance systems (such as precision docking) can 

reduce the horizontal and vertical gap between vehicles 

and boarding and alighting zones at stations, facilitating 

boarding for all passengers, but especially for 

passengers who use wheelchairs or other mobility aids. 

Fare Payment and Collection 

Fare Media / 

Payment 

Options 

Contactless fare payment is easier to use for all 

passengers.   

Fare Collection 

Process 

Off-board fare collection systems tend to facilitate 

boarding for all passengers.  

Intelligent Transportation Systems 

Intelligent 

Vehicle 

Systems 

Precision docking improves the interface between 

vehicle and station, eliminating the horizontal gap and 

ensuring boarding and alighting without physical 

barriers. 
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Service 

Planning and 

Operations 

Management 

Automatic vehicle location systems enable the 

implementation of automated voice annunciation 

systems that can meet the stop-announcement 

requirements of the ADA.  AVL also provides a 

centralized control feature of vehicle movements. 

Passenger 

Information 

Real-time passenger information tools, such as 

arrival/departure information, must be designed to be 

used and understood by all passengers.   

Service and Operations Plan 

Route 

Structure 

A simple route structure is easier to understand for 

everyone.  Complex routing and transfer arrangements 

create confusion and, in some cases, contribute to 

barriers for use of the BRT system. 

Vehicles 

Vehicle 

Configuration 

While partial low-floor vehicle configurations comply 

with minimum access standards for passengers with 

disabilities, specialized BRT vehicles with low floors 

throughout allow easier access for all passengers.  

(Also, see revised draft ADA Guidelines under 

development by the U.S. Access Board.) 

Passenger 

Circulation 

Enhancement 

 

Improved passenger circulation, through alternative 

seat layout, additional doors and wider clearance 

improve the ability to maneuver and facilitate boarding 

for all passengers, including people with disabilities. 

Enhanced wheelchair securement systems – including 

use of rear-facing wheelchair securement areas – may 

provide a safer, more accessible environment, while 

minimizing boarding delays.  

Propulsion 

System 

Propulsion systems that provide a gentler ride, such as 

those involving hybrid-electric or electric propulsion 

systems, increase customers’ on-board safety and 

comfort. 
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Based on a review of the literature and this research, five elements appear 

to have the most significant impact on BRT accessibility:   

• Station/stop location 

• Level boarding  

• Platform design 

• Station amenities 

• Vehicle design 

Station/Stop Location  
At the start of the BRT planning and design phase, certain questions should 

be considered that will help to inform choices about where to locate 

stops/stations.  Because of the nature of BRT – and specifically the need to 

be “rapid” – it is important to make it easy for the vehicle to maneuver into 

position quickly and consistently at each stop or station and for passengers 

to board and alight quickly and safely.  It also is helpful to make design 

elements as consistent as possible when designing a BRT system from 

scratch.  The consistency will help vehicle operators and customers to 

negotiate the system. 

Passenger access to the BRT system from surrounding areas is an important 

element of accessibility.  Placement of stops/stations should take into 

consideration a variety of factors, including spacing of stations/stops, 

relationship to transfer to local bus and/or rail service points, relationship to 

trip-generating facilities (i.e., schools, hospitals, residential density, 

stadiums, or other large gathering facilities), end-of-line transfer centers, 

park-and-ride facilities, etc.  It is imperative that the BRT project include 

attention to the connecting infrastructure with the purpose of ensuring an 

accessible connection from all points of departure and transition to the BRT 

vehicle boarding point.   

Surfaces of boarding and alighting areas, walkways connecting BRT 

stops/stations, and vehicle flooring must uniformly present a firm, stable, 

and slip-resistant surface that provides a clear walking surface free of 

obstructions, excessive slopes, and untreated changes in elevation.  This 

type of barrier-free environment benefits all transit riders. 

Agencies should also evaluate the site infrastructure characteristics in order 

to identify the best site for the station/stop.   Issues for consideration 

include the location of utilities, guy wires, signage, and other potential 
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obstructions to visibility and access, the presence of driveways and other 

access points to adjacent development, and the presence of parallel parking.  

When fine-tuning the placement of a potential BRT facility at a particular 

location, agencies should also consider safety, comfort, and security of 

patrons and vehicles.  Factors include appropriate visibility for both vehicle 

operators and patrons, the presence of lighting, the presence of shade, 

surrounding slopes (especially if a ditch or embankment is present), and the 

presence of a bridge structure, among others.  These and other potential 

considerations related to safety, comfort, and security at BRT sites should be 

discussed further with transit agency safety and risk management personnel 

as an additional resource. 

For a location to be viable from the 

point of view of the transit patron, 

requirements must be met for the 

presence, width, and relative 

connectivity of sidewalks, the presence 

of an ADA boarding and alighting area 

(minimum five-by-eight foot) enabling 

clearance for wheelchair lift/ramp 

deployment, and the presence of 

connecting pedestrian pathways and 

curb ramps, among other potential 

considerations.  The checklists in 

Volume 2 provide a more detailed and 

technical understanding of the 

accessibility requirements for the 

following elements.  Exhibit 2.2 shows plans for one of the new ACE BRT 

stations under construction in Las Vegas. 

Level Boarding 
Platforms/boarding and alighting area design and construction is perhaps 

one of the most important aspects of BRT station/stop accessibility.  The 

ability for accessible (preferably level) boarding of the BRT vehicle is critical 

in providing an accessible service.  Efficient and speedy boarding and 

securement of wheelchairs provides a level of comfort for customers and 

efficiencies for the service operations.  Note also the need for adequate room 

for deployment of a ramp, if needed, to bridge any gaps.  As noted earlier, 

the Access Board has proposed changes to the ADAAG, which, if adopted, 

will require level boarding bus systems to comply with certain requirements 

Exhibit 2.2  

ACE BRT station layout in Las 

Vegas. 
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related to platforms. Exhibit 2.3 shows 

level boarding with optional deployment 

of a bridgeplate on one of the new ACE 

vehicles in Las Vegas. 

Platform Design 
When possible, it is beneficial to 

provide platforms and stations that are 

consistent throughout the system – or 

vary only slightly due to infrastructure 

issues.  Consistent station layout and 

design elements allow users to learn 

the general layout of a station and use 

that knowledge to find their way around 

any station within the same system.  For example, in Las Vegas the fare 

vending machines are always in the same location – aligned with the front 

door of the vehicle – so that vehicle operators can check whether the 

machine is working by looking for a signal light.  When aligned with the 

ticket vending machine, all of the other doors align in the same relative 

position from station to station for ease of passenger boarding.  The more 

familiar a user is with a platform or 

station, the easier it becomes to 

navigate the system.  Consistent 

facility design also contributes to a 

more effective travel training program 

for transit agencies.  In Las Vegas, the 

RTC has developed a new station 

design, which will be used on its ACE 

BRT line (see Exhibit 2.4).  The station 

design is easy to distinguish from 

conventional bus stops and is an 

updated look from the original MAX 

BRT station appearance (see Exhibit 

2.5). 

As another example, in Boston, all of the stops on the Silver Line SL1 route, 

which serves the airport, are located at the far end of each terminal building.  

The consistent stop location allows users to easily locate the Silver Line stop 

from any airport terminal. 

Exhibit 2.3  

Level boarding with optional 

bridgeplate deployed on ACE 
vehicle in Las Vegas. 

Exhibit 2.4  

New platform design for ACE BRT 
in Las Vegas 
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Passenger shelters are 

recommended at BRT stations/stops 

with high passenger volumes.  The size 

and design of passenger shelters will 

vary depending on space availability 

and the number of passenger 

boardings (see Exhibit 2.6).  Access 

and maneuverability within the shelter 

must be provided to allow full use of 

the shelter by individuals who use 

wheelchairs or other mobility aids, and 

to facilitate circulation. Station canopies 

also serve as a visual marker and assist 

with brand recognition.  In Las Vegas, for example, the passenger shelters 

for “stops” are less elaborate than the canopy shelters at “stations,” making 

it easy for the public to recognize a BRT station.  Future build-out of the 

system will include an improved and 

more recognizable BRT station design. 

In some cases, developers and local 

jurisdictions may provide shelters that 

are architecturally consistent with 

particular local development designs.  

Nonetheless, shelter placement should 

be reviewed by the transit agency and 

the appropriate local jurisdiction to 

ensure accessibility and to avoid visual 

obstructions and interference with 

utilities.   

Station Amenities 
To increase passenger comfort and convenience, shelters should be designed 

with the following considerations: 

• Wheelchair access and minimum maneuverability clearances 

• Visibility of approaching traffic for 1,000 feet 

• Adequate lighting 

• Adequate seating  

• Quick, unobstructed access to the boarding vehicle 

Exhibit 2.5  

Original platform design used for 
MAX BRT in Las Vegas 

Exhibit 2.6  

Passenger shelter for HealthLine in 
Cleveland 
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• Route and schedule 

display/announcements 

• Protection from weather 

Transit route information can be 

displayed on shelters, in business 

lobbies, along developed walkways, and 

in other appropriate areas to provide 

accurate route and schedule 

information to the public. Transit 

agency BRT station/stop installations 

could include a route schedule sign 

display mounted to the BRT stop 

identification signpost or on the shelter 

wall when provided (see Exhibit 2.7). 

Benches can be located in transit areas having moderate use and where 

placement of shelters is not feasible. The bench design should be compatible 

with the surrounding environment and constructed with vandal-resistant 

material.  The design should not create a hazard or obstruct the path of 

travel to/from the station/stop (see Exhibit 2.8). 

Adequate lighting should be provided 

at BRT stations/stops and waiting 

areas.  A well-lit waiting area will not 

only increase a passenger's feeling of 

safety and security, but will also allow 

a vehicle operator to more clearly see 

the boarding and alighting area (see 

Exhibit 2.9).  The operator is then able 

to identify waiting passengers and 

possible obstructions in the BRT stop 

zone. Lighting plans for BRT boarding 

and alighting areas, as well as those 

for the entire development, must meet 

local standards.  

Landscape features can be used at 

transit waiting areas to increase passenger comfort and to develop an 

attractive transit waiting area.  Earth berming, trees, and other plantings 

can be used to provide shade, act as windbreaks, and offer an aesthetically 

appealing environment to transit users (see Exhibit 2.10).  However, 

Exhibit 2.7  

Route map at MDT Busway stop in 
Miami 

Exhibit 2.8  

Benches at shelter for Greater 
Cleveland RTA HealthLine 
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passenger security, as well as the 

corner sight-distance triangle, must be 

considered when designing these 

features.  Consideration also must be 

given to the increased level of 

maintenance that such features often 

require. 

Bicycle storage and securement can 

be provided near BRT station/stop 

locations to encourage bicycle use to 

and from transit and provide convenient 

and safe storage.  These facilities are 

especially useful at transfer centers and 

park-and-ride lots where various transit 

services or routes are available.  Stationary racks that provide stable 

support for bicycles or enclosed bicycle lockers with locking doors can be 

installed for storage purposes.  Providing bicycle storage will also help to 

alleviate path-of-travel obstructions that can occur if bicycles are chained to 

railings and posts. 

The RTC of Southern Nevada provides 

an onboard bicycle securement area, 

which is separate from the wheelchair 

securement area.  The bicycle racks are 

located in the back of the vehicle and 

bicycle riders enter the vehicles from 

the back door (see Exhibit 2.11). The 

vehicle entrance for bicycles is marked 

with a pictogram on the platform (see 

Exhibit 2.12).   

Convenience amenities can be 

provided at transit stops to increase the appeal of the transit stop location 

and improve circulation.  Public telephones, automatic ticket-vending 

machines, transit information kiosks, waste receptacles, and newspaper 

vending boxes are a few of the items that will enhance passenger waiting 

areas.  Care should be taken to integrate these amenities to minimize visual 

and physical clutter at the stop and to avoid obstructions to the path of 

travel and the corner sightline. 

Exhibit 2.9 

Lighting at MDT Busway stop in 
Miami 

Exhibit 2.10  

Landscaping at LTD Springfield 
Station 
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Exhibit 2.11 (left) 

Rear bicycle storage on MAX vehicles 
 

Exhibit 2.12 (center) 

Pictogram showing bicycle entrance to MAX vehicles 
 

Exhibit 2.13 (right) 

Guidance for optical precision docking in Las Vegas 

Vehicles 

Vehicle access characteristics are critical – both for ease of boarding and 

alighting and for ease of movement within the vehicles.  For a location to 

make a viable BRT station/stop, requirements must be met for vertical and 

side clearance of the vehicle, turning radius of the intersection, curb lane 

width, parking clear zone, and presence of driveways, among other criteria.  

Some systems, like Las Vegas, have attempted to use optical precision 

docking, whereby the vehicle aligns by following markings on the pavement 

that will guide the bus into a precise location and distance from the 

curb/platform. For a variety of reasons, including issues related to weather 

and accumulation of dirt on the markings, precision docking has not worked 

in the Las Vegas BRT application (see Exhibit 2.13).  Instead, operators have 

been trained to line up the vehicles with the aid of clearly marked door 

entrances, and specifically aligning the front door, which is not used for 

passenger boarding, with markings on the platform and directly opposite the 

ticket vending machine (see Exhibit 2.14).  
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Exhibit 2.15  

Greater Cleveland RTA drivers use 

a guide wheel to aid precision 
docking 

As another example, the Greater Cleveland RTA 

HealthLine BRT vehicles use low-tech precision 

docking at all platform stations.  A guide wheel is 

mounted behind the front door of the vehicle and, 

as the bus docks at a platform, makes contact with 

and rolls along the face of the platform and causing 

a vibratory “feel” to the operator that proper 

alignment of the bus to the platform has occurred 

(see Exhibit 2.15).  RTA staff indicated that the 

system is highly effective and that operators are 

well practiced at precision docking. 

Wheelchair securement is required for BRT 

vehicles and must meet ADA requirements.  Given 

the wide variety of mobility devices and the 

variable attachment points of the devices, 

securement of wheelchairs is a challenge that must 

be met by the BRT system operators.  Currently, 

bus service regulations are applicable to BRT 

vehicles and require two wheelchair storage and securement locations.  

Given the potential size and circulation characteristics of BRT vehicles, 

additional maneuvering within the 

wheelchair attachment area should be 

considered when designing BRT 

vehicles.  The RTC in Las Vegas and 

LTD in Eugene worked with their 

vehicle manufacturers to develop rear-

facing securement areas that are both 

safe and comfortable for customers.  

Exhibit 2.16 shows the rear-facing 

securement area developed by LTD.  

Exhibit 2.17 shows the new rear-facing 

securement area included on the new 

ACE BRT vehicles.  The RTC also 

provides “lounge/club seating” with 

rear and side-facing seats clustered in 

conversation groups on its new ACE vehicles (see Exhibit 2.18).   

Exhibit 2.14  

MAX operators line up 
vehicles with platform 
markings 
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Often the wheelchair securement areas double as bicycle storage areas, 

which can create conflicts.  Some systems including Las Vegas and Eugene 

have addressed this issue by providing bicycle storage in a separate location 

from the securement area (see Exhibit 

2.19).  

Vehicle interior circulation and 

placement of railings and stanchions 

are critical considerations for the design 

of BRT vehicles.  The ability for 

individuals to maneuver wheelchairs or 

other mobility devices to the 

securement locations without 

encountering obstructions is essential 

to providing an accessible vehicle.  

Sufficient and intelligently designed 

railing systems that provide adequate 

and secure handholds provide a sense 

of safety for passengers as they enter, exit, and move about the vehicle.  

Railings and stanchions must be located to ensure they do not present 

obstructions for wheelchair movements.  

BRT vehicles may have a significantly different interior design configuration 

than standard buses.  Differences may include doors on both sides of the 

vehicle, multiple doors on each side of the vehicle with several boarding and 

Exhibit 2.16(left)  

Rear-facing wheelchair 

securement area on 

LTD’s EmX vehicle 
 

Exhibit 2.17 (right) 

Rear-facing wheelchair 

securement area on 
RTC’s ACE vehicle 

Exhibit 2.18 
Lounge seating adjacent to 

securement area on RTC’s ACE 
vehicle 
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alighting schemes including accessible boarding, articulated buses with 

accessible passage from front to rear of the vehicle, and platform-based 

ticketing.   

To help facilitate passenger circulation, LTD in Eugene has placed a large 

EmX logo on the floor to indicate the boarding and alighting door for ramp 

access (see Exhibit 2.20). 

Summary 
Section 2 provided a detailed discussion of desirable accessibility features 

transit agencies should consider incorporating when designing BRT systems.  

Section 3 highlights the lessons learned by the case study sites included in 

this study.  More detailed documentation of the case studies is included in 

Appendix C. 

Exhibit 2.19 (left) 
Prototype bicycle securement area on ACE 

vehicle 
 

Exhibit 2.20 (right) 
EmX directional logo 
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Section 3: Lessons Learned 
Bus rapid transit offers considerable promise for promoting accessibility for 

persons with disabilities, older adults, and others traveling with luggage, 

baby strollers, and the like.  Unlike conventional fixed route bus, where 

stops are often initially located for convenience at each intersection at set 

intervals, BRT stations and stops are planned with specific infrastructure 

concerns in mind and require a significant amount of advanced planning and 

preparation.  This requirement to plan ahead helps to eliminate concerns 

about a stop ending up along an inaccessible dirt shoulder or in the grass.  

Looking beyond the immediate location of the stop and considering 

connectivity with the surrounding area is another important feature that BRT 

brings to the forefront.   

Being able to board and alight quickly and safely is a key factor to BRT’s 

overall success if it is to be competitive with other transportation options.  

Thus, it is incumbent upon transit agencies to design platforms and vehicles 

to minimize boarding times and to ensure quick and safe wheelchair 

securement.   

This section highlights accessibility factors from the case study visits and 

summarizes the key BRT accessibility elements identified through this study. 

Case Study Accessibility Highlights 
Full case study write-ups are included in Appendix C.  This section 

summarizes the accessibility-related highlights for each of the transit 

agencies.   

Regional Transportation Commission of Southern Nevada – 

MAX/ACE BRT  

The RTC is focused on providing “rapid transit” service through its MAX – 

soon-to-be called “ACE” – BRT service.  The transit agency has worked 

closely with a European vehicle manufacturer to develop a vehicle that suits 

the needs of its BRT service, including a rear-facing securement area and a 

rear-entry area for bicycle storage separate from the wheelchair securement 

area.  Most MAX passenger boarding areas are rail-like stations with 

accessibility amenities, including detectable warnings, level boarding, off-

vehicle ticket vending machines, and platform markings that direct 

passengers to the doorways.  The Las Vegas BRT system was scheduled to 

utilize optical guidance for precision docking beginning in 2003; however, 

the system was turned off because it was too difficult to keep the pavement 
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markings clean and well-defined in the city’s extremely hot, dry, and sunny 

desert climate.  Moreover, the transit agency’s management found that the 

vehicles’ drivers could manually steer the vehicle into the stations with 

sufficient precision.   

RTC also has focused on developing a brand identity for its BRT system that 

does not include the word “bus,” but emphasizes the “rapid transit” aspect of 

service.  The second BRT line – called ACE – scheduled to open in 2009, is 

under construction and will include the second generation of specially 

designed “rapid transit vehicles” or RTVs, as well as separate running ways.  

Fares for the BRT routes are the same as conventional fixed route transit, 

which has encouraged the use of BRT.   

Lane Transit District – Emerald Express (EmX) BRT 

LTD has a long history of providing accessible services to all customers.  The 

Accessible Transportation Committee was formed to ensure that this 

tradition would continue in an official capacity.  All of LTD’s services are 

designed with assistance from the committee, which includes paratransit and 

fixed route riders and individuals from social service agencies. 

Members of the ATC participated extensively during the development, 

design, and implementation of EmX.  LTD also went out into the community 

to generate input from users who were not members of the ATC.  In 

addition, a separate work group for persons with vision disabilities was 

established to address specific issues related to using transit and sight 

impairment.  A committee member reported that the biggest challenge to 

vision-impaired people was finding their way within a transit station.  With 

help from the working group, LTD generated tactile maps of the EmX 

stations.  As previously discussed, LTD also worked with the city to get 

audible signals placed along the EmX route. 

ATC members and others with different styles and sizes of mobility devices 

participated in several demonstrations, trying out different seating 

configurations and securement positions and maneuvering through the 

vehicle using a full-scale, three-dimensional, plywood mock-up with ADA 

securement locations.  From these experiments, planners and participants 

were able to uncover unanticipated barriers, such as maneuverability 

through the vehicle.  Different door locations and a variety of configurations 

for securement areas were tested.  The result was a more accessible vehicle 

design. 
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Greater Cleveland Regional Transit Authority – HealthLine 

BRT (Euclid Avenue Corridor) 

All HealthLine BRT stations are designed to provide passenger-friendly 

waiting environments, to be integrated into the community, and to be easily 

accessible, with fast-loading platforms.  Tactile pavers will define station 

locations and station platform edges and Audible Pedestrian Signal 

Detectors, which provide tactile and audible pedestrian signals at 

crosswalks. 

RTA partnered with Lane Transit District in Eugene to purchase 21 specially 

designed rapid transit vehicles from New Flyer Industries.  The articulated, 

low-floor, 62-foot vehicles, known as Euclid Corridor Vehicles, operate via a 

low-sulfur diesel motor that powers smaller electrical engines mounted near 

the vehicle wheels.  Each vehicle is equipped with three right-side doors, two 

left-side doors, and interior bicycle racks.  In addition, vehicles are uniquely 

stylized, with an aerodynamic, rounded front nose and wheel skirts to give 

the buses a more rail-like appearance. 

Miami-Dade Transit – Busway BRT  

Miami-Dade Transit’s Office of Civil Rights actively pursued public 

participation in the planning and design of the Busway infrastructure and 

BRT service.  Public right-of-way access was a key concern of the 

participating groups including the Miami-Dade County Commission on 

Disability Issues and several organized local disability groups.  Attention to 

pedestrian crossing signals, BRT station design, service schedules, and 

transfer to other routes were issues of concern which were coordinated with 

the design and planning groups.  Input from the disability advisors was also 

applied to the vehicle procurement process. 

Station boarding and alighting areas (platforms) are constructed parallel to 

the Busway travel lanes with a slip lane for bus loading/offloading operations 

at the six-inch-high concrete platform.  Kneeling buses with flip-out ramps 

are used for accessible boarding and present ADA-compliant slopes for 

boarding and alighting. 

At the time of the case study, MDT had a procurement process underway to 

purchase 60-foot, 56-passenger capacity low-floor articulated diesel/electric 

hybrid buses for the BRT service. 
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Port Authority of Allegheny County – South Busway BRT  

The Port Authority’s commitment to involving individuals and groups 

representing people with disabilities is applied in all aspects of providing 

public transportation.  Although information was not available concerning the 

specific input from the disability community during the planning of Port 

Authority’s three busways, PAAC has made improvements to the BRT 

infrastructure that provide an accessible system.  The Martin Luther King, 

Jr., East Busway, West Busway, and the light-rail T are accessible.  These 

transit facilities have wheelchair ramps and curb ramps for easy and 

convenient access, guide rails, and key station information available in 

raised lettering and Braille.  In addition, the T has high-platform stations, 

allowing direct access to light-rail vehicles, although low-level stops along 

the T and South Busway, as well as the Duquesne Incline are not accessible. 

The Committee for Accessible Transportation has been in existence since 

1991.  It is composed of people with disabilities, agencies that serve them, 

and members of their families.  CAT advises the Port Authority and ACCESS 

Transportation Systems on how to make public transportation accessible to 

riders with different types of disabilities.  It meets quarterly and is governed 

by a 15-member steering committee, which is elected by its membership 

every two years. 

Stations on the original South Busway were extremely basic; later, the 

busway featured improved stations, but these are still modest in dimensions, 

design, and materials.  All stations rely on at-grade pedestrian crossings. 

South Busway stations are treated more as enhanced bus stops (some even 

feature “bus stop” signs) than as rapid transit stations. Stations are not 

barrier separated, and fares are paid on-board vehicles. 

All vehicle types in the Port Authority’s bus fleet may be operated in busway 

service, using the busways to provide travel-time benefits to an existing bus 

system.  Articulated coaches provide most of the spine service on the East 

Busway route.  

Massachusetts Bay Transportation Authority – Silver Line BRT  

A decade after initiating plans to develop a BRT system in the congested 

downtown Boston service area, the MBTA’s Silver line exemplifies an urban 

BRT system that was adapted to meet challenging local operating conditions.  

The system includes rights-of-way that operate along urban streets as well 

as in an exclusive underground tunnel system.  Bus stops serving the BRT 
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system are located along the above-ground portions of the system, while 

underground rail-like stations are placed throughout the tunnel system.   

For the Silver Line Airport route, the MBTA has located BRT stops at the far 

end of each of the five terminals, making it easy for customers to find the 

stops, even if they are not familiar with the system.  Fare payment may be 

made on board, although passengers are encouraged to purchase tickets or 

fare cards.   

The South Station BRT station is located in a multi-modal transit center, 

which includes subway, bus, commuter rail, Amtrak, and intercity bus 

connections.  Although this system includes elevators, signage and other 

amenities common to rail stations, one item that was not initially included 

was detectable warnings.  With patrons often wandering into the 

underground busway, the MBTA plans to add detectable warnings to the 

edge of the curb to clarify the edge for all customers. 

The MBTA also experienced challenges with the automated voice annunciator 

system not being able to receive a signal in the underground tunnel system.  

As a result, the stop announcements were out of sync.  That issue also is 

being corrected. 

Elements of Success 
BRT affords a great opportunity to “get it right from the start.”  By investing 

in the long-range planning required by implementation of successful BRT 

service, transit agencies can create more sustainable, useable, and 

accessible transit systems.  Based on the literature review and case studies, 

in order to achieve this goal, transit agencies should incorporate the 

following elements into their BRT system, where possible. 

Specialized Vehicles 

One of the most important elements of a successful BRT system is using a 

vehicle designed for this specific service application.  For example, instead of 

calling its vehicles “buses,” the RTC in Las Vegas calls its fleet “rapid transit 

vehicles.”  The RTVs have: 

• Rail-like appearance 

• Sleek modern design 

• Low-floor (level) boarding 

• Large seamless windows 
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• Slanted front windscreen 

• Covered wheels 

• Multiple wide doors 

• Futuristic driver’s console 

• Rear- and forward-facing seating and wheelchair securement areas 

• Bicycle rack within the vehicle and separate from wheelchair securement 

areas 

Level Boarding and Precision Docking 

One of the most important components to facilitating accessibility of BRT 

systems is level boarding. Quick entry and exit decreases dwell times for all 

passengers.  Where designed, buses can then be automated to dock 

precisely at bus stops – precision docking – thus providing easy access and 

enhancing passenger safety.  Level boarding also eliminates the need for 

wheelchair lifts or similar costly devices.  The technologies included in level 

boarding and precision docking for BRT include intelligent transportation 

systems, guide wheels, and even simple driver-training techniques, among 

others. 

Guided vehicles, used in conjunction with stations having platforms at the 

same height as the vehicle floor, can be expected to have boarding and 

alighting times similar to those on heavy rail or on some LRT systems, or 

approximately one second per person less than the passenger service times 

for conventional buses.   

Station Location 

Station placement in relation to intersections, pedestrian crossing locations 

and timing, and overall pedestrian facilities surrounding stations are key 

accessibility issues for BRT.  Walkways and pathways for passengers with 

and without disabilities should be the same, so that this distinction between 

the two customer groups would be eliminated.  Since the ADAAG 

requirement already says that the two paths should coincide to the 

maximum extent feasible, that requirement would also apply to BRT.  BRT 

stations placed in the center median will have different pedestrian access 

patterns than stations located like traditional bus stops at the right-side of 

traffic lanes.  In particular, with a center median, passengers have to cross 

traffic to reach the boarding area. 
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The ADA regulations and the ADAAG describe minimum accessibility 

requirements for meeting programmatic, architectural, structural, and/or 

operational conditions intended to allow most people with disabilities to use 

facilities and services.  Compliance with these regulations and guidelines, 

however, does not fully describe the level of accessibility provided.  Higher 

levels of accessibility can be achieved with the implementation of certain 

design treatments and BRT elements.  In some cases, transit systems are 

now adopting the notion of universal design, which embraces the concept of 

a barrier-free environment to provide a more accessible and usable system 

for all passengers including people with disabilities, older adults, children, 

people with luggage or baby strollers, as well as the general public.   

Passenger Information – Signage and Displays 

As with conventional bus and rail services, the accessibility of the 

information provided to passengers affects access to the BRT system.  

Traveler information (such as vehicle arrival time, next-stop information, 

and way-finding directions to guide passengers in and around the station) 

needs to be accessible to everyone, including passengers with vision and 

hearing disabilities.  Emerging technologies including Talking Signs® and 

web-based information can also be used to improve passenger information.  

Information should be provided in visual, tactile, and audible formats.  This 

information needs to be easy to access throughout the station and vehicle.  

For example, as is the case on EmX vehicles, LED displays on a vehicle 

should be visible to both forward and rear-facing passengers.  Audible 

announcements need to be understandable and at a volume that does not 

interfere with other audible cues. 

Public Involvement 

Designing accessible BRT transit environments requires creativity and 

attention to detail.  Involvement of organized disability groups, advisory 

panels, or focus group testing during the design and implementation phases 

of BRT has proven to be an invaluable aid to transit agencies.  The ability to 

focus on BRT characteristics unique to communities or system users during 

the design phase of the project allows early solutions and reduces potential 

for expensive fixes during construction.  Accessibility considerations for BRT 

systems must be viewed in a holistic setting, beginning with initial system 

design and continuing throughout system implementation and operation.  

Not only access at the BRT stop/station and onto BRT vehicles, but access to 

the BRT system as a whole should be considered.  Accessible pathways 

connecting various points of approach to the BRT facilities are critical in 
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providing an accessible system.  By taking into consideration user safety, 

comfort, and accessibility right from the start, transit agencies can move 

forward more quickly and avoid the pitfalls and expensive cost of retrofitting.  

An important part of understanding and identifying accessibility issues 

during the design and construction of BRT systems is through the use of 

public participation, particularly consumers who have disabilities and older 

adults, as well as the general public who may use BRT when handling 

luggage, strollers, and other packages.  As mentioned above, the use of 

transit advisory committees and special task forces provides a direct avenue 

to informed participants with real-world experiences.  Actively involving 

consumers and potential riders helps to educate the local community about 

BRT and what it can offer.  Meaningful input from these consumers results in 

better and more accessible system design, increased public awareness and 

acceptance, and serves to educate the public about the potential benefits of 

BRT. 

Public involvement can also be useful in generating political support.  During 

the initial stages of LTD’s EmX BRT planning process, in an effort to address 

concerns regarding safety and accessibility, LTD wanted to have audible 

signals installed throughout the EmX route.  City traffic engineers protested, 

saying that audible signals were not currently used within the City of 

Eugene.  Through continued discussions among LTD Accessible Services 

staff, LTD planners, and other stakeholders, the City re-evaluated the 

request. Audible signals were installed along the corridor and more signals 

have since been installed at other intersections throughout the City in what 

is now standard practice.  

Many of the transit agencies interviewed for this project stated that using 

their advisory groups had been very beneficial, particularly when they were 

involved in testing vehicle and station/stop design elements.  Using station 

and vehicle mockups, consumers in Eugene were able to help identify 

maneuverability issues within the vehicles, and assist LTD in developing a 

vehicle design appropriate for their BRT initiative, resulting in a more 

accessible vehicle.  Participants also influenced LTD’s decision to separate 

bicycles from mobility device securement areas; input from persons with 

disabilities indicated that they did not want to compete with bikes for use of 

securement areas.  Additionally, a special working group within the advisory 

group played a significant role in generating tactile maps designed to help 

those customers with vision impairment navigate EmX transit stations. 
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Partnering with users of the BRT system and other stakeholders will 

contribute to success in the implementation of the service and provide 

support and willingness to help develop solutions to unforeseen issues that 

invariably arise at start-up of the system. 

Branding and Public Image 

A unique branding convention makes BRT service easily distinguishable from 

conventional bus service and can attract customers that would otherwise 

choose not to use public transit.  Transit agencies should try to create an 

image that customers will associate with speed, ease of use, high-quality 

and high-frequency service, and attractive vehicles and stations.  

Brand recognition is important in generating familiarity with BRT service, 

both from an ease-of-use standpoint, and because people familiar and 

comfortable with the service are more likely to continue using it.  From the 

beginning of the planning process, both RTC and LTD recognized the 

importance of developing their BRT service as a brand.  This trend was 

consistently obvious at the other case study sites.  In all cases, the BRT 

service was clearly distinguishable from the local bus service or other modes 

of transit offered by the agencies.  Indeed, creating an image was one of the 

primary goals of the BRT service.  LTD and RTC attribute an increase in 

overall system ridership to the fact that customers identify BRT service as 

something entirely different and more appealing than conventional bus 

service.     

Logos and branding elements can serve a purpose beyond cosmetics.  The 

EmX logo was designed with a straight line, so that when the logo is placed 

on the floor of the BRT vehicle, it can also act as a guideline for persons with 

mobility devices.  

Similarly, in Las Vegas, the RTC has specifically branded its BRT service – 

currently called MAX – and will be re-branding the system as ACE once the 

second line of BRT is completed.  The vehicles have been designed to appear 

and function as LRT vehicles and the BRT shelters resemble LRT stations, 

with a design that is distinctly different from the regular bus stop shelters.  

Additionally, to underscore the difference between ACE and conventional 

fixed route service, the RTC has dropped the word “bus” and instead refers 

to MAX and ACE simply as “rapid transit.”    
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Indicators of Success 
In summary, the following can be used as key indicators for accessibility in a 

BRT system: 

• Compliance with current ADA and ADAAG accessibility requirements for 

bus stops, and voluntary use of ADAAG rail-station elements that improve 

accessibility to the system. 

• Qualitative ratings of ease of system use by people with disabilities, older 

adults, children, adults with strollers, and adults with luggage. 

• BRT ridership trends (e.g., rates of use) by people with disabilities and 

older adults. 

• Access to transfer points from BRT to local bus or rail service to provide a 

system-wide accessibility approach. 

If the U.S. Access Board adopts new guidelines for level-boarding bus 

systems and vehicles, and USDOT adopts those guidelines into standards, 

then the recommended practices that are based on the current ADAAG 

requirements for rail systems will apply to BRT.  It will be important for 

transit agencies to remain aware of any changes in ADA regulations that will 

affect their systems and to act proactively to achieve maximum accessibility 

regardless of federal requirements. 

Considering elements related to accessibility early on in the design phase of 

BRT will benefit both users and operators of transit service, for both the 

short and long run.  Ensuring that vehicles, stations, and the system are 

highly accessible to all users will greatly contribute to overall system quality 

and success.  And, involving individuals with disabilities and other 

stakeholders in the design, construction, and operations decisions for BRT 

service will enable an ownership value that will ensure success of the 

system. 
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Appendix A: Annotated Bibliography 
Booz  Allen & Hamilton, Inc., for the United States Department of 
Transportation, Federal Transit Administration.  Boston Silver Line 

Washington Street BRT Demonstration Project Evaluation.  

September 2005. 

The study provided a comprehensive evaluation of the MBTA’s Silver Line 

Washington Street BRT project, which provides BRT service from Dudley 
Square to downtown Boston.  Researchers provided a context for and 

description of the project, outlined system costs, described the planning, 

design, and implementation stages, and assessed systems performance 

and benefits. 

The evaluation found that the Silver Line Washington Street was an 

example of how a “comprehensive systems approach to BRT 

implementation can result in the achievement of a broad array of system 

performance objectives- including higher ridership, reduced travel time, 
enhanced safety and security, and higher customer satisfaction.”   

Booz  Allen & Hamilton, Inc., for the United States Department of 

Transportation, Federal Transit Administration.  Las Vegas 

Metropolitan (MAX) BRT Demonstration Project Evaluation.  August 
2005. 

MAX was designed to complement Route 113, one of the RTC’s most 

heavily utilized routes.  The MAX system features a dedicated transit only 

lane, optical guidance system, 100 percent low-floor vehicles, off-board 

fare payment, enhanced passenger stations with elevated boarding areas, 
and other characteristics generally associated with BRT.   

MAX has incorporated design and operational characteristics that 

resemble light rail, leading to an enhanced transit experience that can be 

adapted to a multitude of urban environments.   

Booz  Allen & Hamilton, Inc.  TCRP Report 2: Applicability of Low-

Floor Light Rail Vehicles in North America.  1995.  Online.  Available: 

http://onlinepubs.trb.org/Onlinepubs/tcrp/tcrp_rpt_02.pdf  

This report documented the research undertaken to examine the 
applicability of low-floor light-rail vehicles to North American light-rail 

transit systems.  Interest in low-floor vehicles in the United States began 

in the 1960s, but gained momentum more recently, as a response to the 

passage of the Americans with Disabilities Act.  Some of the benefits of 

LF-LRVs, when applied to systems with low-platform or street-level 
boarding, as outlined by the researchers include:  
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• Accessible and comfortable transportation for all passengers, especially 

persons using wheelchairs or other mobility devices 

• Easier access for elderly who previously had difficulty boarding 
conventional transit 

• Reduced station dwell times 

These results are consistent with BRT research being conducted in this 

decade. 

Crandall, William, Ph.D., et al.  “Talking Signs® Remote Infrared 

Signage: A Guide for Transit Managers.”  Updated 2003.  Online.  

Available: 

http://projectaction.easterseals.com/site/DocServer/95TSS.pdf?do
cID=18924  

A guide that emerged out of a FTA demonstration project in San 

Francisco, Calif., the primary objective of this project was to install and 

evaluate the effectiveness of Talking Signs as a way-finding technique for 
people with vision impairments.  Previous studies found that up to 6.6 

million people in the United States are unable to read printed signs at a 

normal viewing distance, though the U.S. Census Bureau puts this figure 

as up to 9.7 million.  People with vision impairments may find it difficult 

to navigate crowded and complex transit facilities. 

Remote infrared signage directly orients vision-impaired people to their 

goal location and provides constant updates as to their progress to that 

location by repeating a directionally selective voice message which 

originates at the sign and is transmitted by infrared light to a hand-held 
device.  The intensity and clarity of the message increases as the location 

is approached.   

After four months of unsupervised use of the Talking Signs system in San 

Francisco, subjects participated in focus groups to provide feedback and 
evaluate the program.  Participants reported increased independence and 

confidence and decreased stress when Talking Sign technology was 

available.  Researchers reported that “one participant remarked that in 

Powell station he was ‘truly equal’ to sighted passengers.”  

Diaz, Roderick B. (editor) and Hinebaugh, Dennis (director National 
Bus Rapid Transit Institute.  Characteristics of Bus Rapid Transit for 

Decision-Making (CBRT).  February 2009.  Online.  Available: 

https://www.nbrti.org  

The CBRT report was prepared to provide transportation planners and 
decision-makers with basic information and data to support the 

development and evaluation of BRT concepts as one of many options 

during alternatives analysis and subsequent project planning.  The report 
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provides information on BRT systems in a single, easy-to-use reference 

tool for transportation planners in selecting from the large array of BRT 

elements and integrating them into comprehensive systems.  The CBRT 
report explores BRT through a progression of three different perspectives.  

First, seven major elements of BRT are presented along with their 

respective features and attributes.  Second, the BRT elements are related 

to attributes of system performance.  Finally, the benefits of BRT systems 
are discussed.  This order of the discussion suggests the relationship 

between BRT elements, system performance, and system benefits.  BRT 

systems are constructed by choosing and integrating among BRT 

elements.  The integration of elements improves system performance and 
improves the experience for customers.  Improvements to system 

performance (in combination with features of BRT elements including 

system accessibility) generate benefits to transit agencies and 

communities.   

Easter Seals Project ACTION.  “Bus Rapid Transit (BRT) and 

Accessibility in the U.S.”  September 2005.  Online:  

http://projectaction.easterseals.com/site/DocServer/BRT_QandA.p

df?docID=15943  

ESPA held a “consensus conference” in April 2005 to identify issues 
related to BRT and accessibility.  This publication describes the results of 

the conference including identification of issues related to making BRT 

service accessible to people with disabilities including the potential need 

for federal regulatory guidance, along with locally determined variations.  
The consensus conference identified the following issues related to BRT 

accessibility: (1) ramp design and deployment, (2) platform design, (3) 

wheelchair securement, (4) interior configuration and circulation, (5) 

running way treatment and markings, (6) precision docking, (7) 
passenger information, (8) signal priority, and (9) access to stations.   It 

was felt that these issues could be addressed by (1) including community 

members with disabilities in all aspects of planning and designing service, 

equipment, and facilities; (2) ensuring that all interrelated design 

elements were coordinated; and (3) improving accessibility of the overall 
pedestrian environment surrounding the BRT stations.    

Hess, Daniel Baldwin and Bitterman, Alex.  “Bus Rapid Transit 

Identity: An Overview of Current ’Branding” Practice,’” Journal of 

Public Transportation, Vol. 11, No. 2, pp. 19-42.  2008. 

Researchers studied 22 BRT programs in various stages of maturity to 

evaluate the typical visual elements used to establish a BRT identity: 

visual identifiers (bus shelter space, vehicle placards, vehicle exteriors, 

etc.), nominal identifiers (name, logo, and service), and color palette.  
The authors also outlined the definition of transit identity, whereby 
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identity can be seen as a function of vehicles; shelters and stations; and 

collateral materials, such as timetables, system maps, and 

advertisements. 

For each BRT system that was evaluated, researchers compiled 

information from government data, published inventories of U.S. BRT 

systems, collateral materials from BRT systems, and photographic and 

observational data obtained during the study period.  Methods of analysis 
included metrics previously developed to assess the perception of public 

transit in general, and also widely accepted models used to appraise the 

perception of corporate image. 

Study observations supported previous research indicating that “motorists 
and pedestrians are more likely to see, discern, and remember a clearly 

marked BRT vehicle in motion than a traditional local bus.”  Researchers 

noted that transit officials have recognized the benefit of using color to 

distinguish BRT service from traditional service. 

Study results indicated that, when deployed consistently across a range 

of media, BRT identity can build and reinforce a positive perception of 

BRT service, and that that positive image may spread to include a 

positive view of public transit, in general.  Successful branding can fight 

some of the negative perceptions of traditional transit, while also 
communicating specific service characteristics and positive qualities, such 

as speed and environmental responsibility. 

As part of their results, the authors also provided an outline and 

description of elements and suggestions to be included in a successful 
BRT identity program.  Researchers also warned that identity programs 

must be flexible enough to accommodate future needs, plans for 

expansion, and technological evolution and that each program must be 

designed to be scalable in terms of investment and deployment. 

Their final conclusion was that, “above all, BRT [identity programs] 

should communicate a community’s vision and objectives for its public 

transit system.” 

The findings in this report support the comments from the transit 

agencies studied for this project that cited the need for strong branding 
for BRT systems. 

Hunter-Zaworski, Ph.D., Katharine and Zaworski, Ph.D., Joseph.  

Transit IDEA Program 38: Assessment of Rear Facing Wheelchair 

Accommodation on Bus Rapid Transit.  2005. 

The goal of this project was to evaluate the rear-facing wheelchair 

securement concept for BRT and to investigate how mobility devices and 

mobility-device users responded to the rear-facing configuration.  
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Investigators defined two questions that were to be answered by the 

study: 

• Is the level of securement acceptable during normal bus operations 
both from a safety perspective and the user’s perceptions? 

• Does rear-facing securement provide an adequate level of safety for 

emergency conditions of evasive maneuvering and crash? 

Additionally, researchers stated that the results of the research would be 
key to providing information for the re-evaluation of ADA regulations 

concerning mobility aid orientation and securement. 

Researchers collaborated with a team of investigators conducting a 

similar study in British Columbia, Canada, which provided the opportunity 
to test more bus types and to survey users of rear-facing securement 

systems in Victoria, B.C., and with Lane Transit District in Eugene, Ore., 

the first transit provider in the United States to operate BRT service. 

Testing and evaluation was done in three parts: 

• Measurement of vehicle dynamics to provide a clear basis for any 

conclusion about alternative securement systems  

• Evaluation of wheelchair response to bus motions using rear-facing 

and side-facing passive securement 

• Evaluation of user response to the concept of rear-facing securement 

Vehicle dynamics for six different models of large urban transit vehicles, 

three types of wheelchairs, and three passive securement configurations 

were tested during normal, in-service conditions, frontal impact (crash 

test) with an automobile, and extreme maneuvering.  User and potential 
user perceptions were evaluated through a survey.  Some of the survey 

respondents had used passive securement systems, and some had only 

read about it. 

Survey results were similar for both users and potential users.  
Approximately 70 percent of survey respondents were enthusiastic about 

using rear-facing securement, while 20 percent did not want to use the 

rear-facing positions.  About 10 percent of respondents had no opinion. 

Dynamic testing results led researchers to conclude that rear-facing 

securement stations must be equipped with handrails, stanchions, or 
armrests, in addition to the backrest, so users can assist in preventing 

incidental movement of their mobility device.  In cases of extreme 

maneuvering, an occupied mobility device can tip over if three-sided 

containment is not provided.  Though researchers found no inherent 
barriers to implementation of rear-facing securement areas, the need for 

more work to identify best practices was emphasized. 
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These results are echoed by the work being done to develop rear-facing 

securements on the buses used in Las Vegas. 

Kantor, David, et al.  “Issues and Technologies in Level Boarding 
Strategies for BRT,” Journal of Public Transportation, 2006 BRT 

Special Edition.   Available: http://131.247.19.1/jpt/pdf/JPT%209-

3S%20Kantor.pdf  

Level boarding is one of the most important components facilitating 
transit ridership.  The authors of this study surveyed various technologies 

and strategies to achieve level boarding, as well as the operational issues, 

legal implications, and technology advancements surrounding level 

boarding.  The authors concluded that level boarding enables a faster 
passenger flow, both on and off vehicles, leading to minimization of dwell 

times and a decrease in total journey time.  With increased throughput, 

productivity increases, allowing fewer vehicles to serve the same or 

improved routes. 

King, Rolland D.  TCRP Report 41: New Designs and Operating 

Experiences with Low-Floor Buses.  1998.  Online.  Available: 

http://onlinepubs.trb.org/Onlinepubs/tcrp/tcrp_rpt_41-a.pdf 

Since 1991, low-floor buses have gained increased usage among transit 

agencies.  The enactment of the ADA has been a major force in the 
growing interest of low-floor buses, though transit agencies say that the 

primary reason for choosing low-floor buses is to provide accessibility for 

all customers, regardless of ability.  This report gathered information 

from the experiences of transit agencies operating low-floor buses and 
examined issues such as user acceptance, safety considerations, service 

impacts, operator acceptance, ridership impacts, and maintenance 

impacts.   

Part of the study included interviews with transit agencies currently 
operating low-floor buses.  All of the transit agencies interviewed 

reported that their customers liked the ease of boarding and alighting on 

a low-floor bus.  The study also reviewed customer satisfaction and 

acceptance surveys conducted by numerous transit agencies and reported 

that, in general, the acceptance of low-floor buses was positive. 

• Chicago Transit Authority customers reported that the low-floor bus 

was preferred over high-floor buses in all issues of service quality 

• 91 percent of Metropolitan Atlanta Rapid Transit Authority customers 

gave low-floor buses a good or excellent overall rating 

Milligan & Company, LLC for the United States Department of 

Transportation, Federal Transit Administration.  Bus Rapid Transit 

Evaluation of Port of Allegheny’s West Busway.  April 2003.  Online.  

Available: 
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http://www.fta.dot.gov/documents/Pittsburgh_West_Busway_BRT

_Evaluation-April_2003.pdf 

The goal of the Port Authority’s West Busway is to increase mobility 
within the Parkway West Corridor. 

Evaluators outlined numerous benefits realized as a result of the West 

Busway operation, including but not limited to: 

• Buses using the Busway are 68 percent more reliable in adherence to 
schedule than buses operating on city and county roadways 

• Operation on the West Busway has reduced passenger wait time by 78 

percent 

• Introduction of the West Busway has increased ridership by 
approximately 135 percent per average weekday 

• Operating costs for new Busway routes are lower than non-Busway 

routes and light-rail routes 

In addition, 95 percent of passengers surveyed reported that the West 
Busway was an important factor in their decision to start using the bus. 

Researchers also reported a list of BRT components that contributed to 

the success of the West Busway that could successfully be applied in 

other geographies: 

• Use of an abandoned rail right-of-way for an exclusive busway 

• Signal priority for transit 

• Enhanced bus stations 

• Free parking 

• Limited stops 

• Community involvement in planning and development 

National Center for Transit Research, Center for Urban 

Transportation Planning, National Bus Rapid Transit Institute for the 

United States Department of Transportation, Federal Transit 
Administration.  South Miami-Dade Busway System Summary.  May 

2003.  Online.  Available: 

http://www.nbrti.org/media/evaluations/mdt-5-03.pdf 

The evaluation sought to provide an analysis on the South Miami-Dade 

Busway, as one of the country’s newly implemented BRT systems.  
Authors provided a historical summary, with details of system 

characteristics, ridership data, past marketing efforts, and use of 

enhanced technology.  Researchers also conducted and presented 
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findings of an on-board survey of Busway users, designed to identify 

customers’ perceptions, behaviors, and demographic profiles. 

Survey results indicated that almost one-half of Busway users had not 
previously been transit users.  Additionally, respondents said that they 

were more satisfied with BRT service than conventional MDT service, 

especially with regard to increased service speed and the low cost to use 

the service.  Researchers further noted that the positive perception of the 
Busway elevated the perception of overall quality of all transit services 

offered by MDT. 

Since service inception, ridership along the Busway has increased by 

approximately 50 percent. 

Nelson\Nygaard Consulting Associates and Tom Rickert Consulting.  

“Review of Bus Rapid Transit Accessibility Issues,” Submitted to 

TransLink.  February 2008.   

This report examined accessibility on the increasingly popular BRT mode, 
especially as related to navigating heavy passenger loads.  The report 

followed the passenger travel chain, beginning with pedestrian 

infrastructure and ending with the bus itself.  Researchers noted that 

transit staff reported that wheelchair users “much preferred the rear 

facing position to the forward facing positions with tie downs that are 
located in the same vehicle.” 

Nelson\Nygaard Consulting Associates for Easter Seals Project 

ACTION.  “Status Report on the Use of Wheelchairs and Other 

Mobility Devices on Public and Private Transportation.”  March 2008.  
Online.  Available: www.projectaction.org 

This report provided a summary of current issues and practices regarding 

the use of wheelchairs and other mobility devices on public and private, 

fixed route and paratransit services.  Changes in wheelchair and mobility 
device design are increasingly at odds with improvements in transit 

vehicle and securement equipment that have occurred since the passage 

of the Americans with Disabilities Act.  Many of the new power 

wheelchairs and scooters do not provide adequate securement points. 

Researchers detailed issues and provided recommendations for transit 
vehicle and equipment design; wheelchair design, purchasing usage, and 

prescription; transit operating and training; and regulation and policy. 
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Rutenberg, Uwe, et al.  “Assessment of Low-Floor Transit Bus G 

Forces on Rear-Facing Wheelchair Securement Systems.”  Amended 

January 2007.  Online.  Available: 
http://www.tc.gc.ca/tdc/publication/pdf/14400/14429e.pdf  

Sponsored by the Transportation Development Centre of Montreal, 

Quebec, this paper presented the results of testing of rear-facing 

wheelchair securement systems on urban low-floor buses.  The study 
noted that “boarding and securement technologies [are] two of the most 

important considerations in achieving [the] goal of wider accessibility.”  

The rear-facing design tested under this study consisted of an open area 

along the side of the bus wall, with a load bearing head- and backrest, 
and an aisle facing support.  Because there are no belts or hooks used, 

the rear-facing design concept provides a significant level of 

independence to all riders.  Additionally, the design can accommodate 

mobility devices of almost any size or weight.   

The document outlined the following advantages of the rear-facing 

position: 

For the passenger: 

• The independent use of public transit low-floor buses in a dignified way 

• No damage to wheelchairs and scooters by attaching belts and hooks 

• No physical, undignified contact with drivers 

• No dirty or soiled belts in contact with clothes 

And, for the transit operator: 

• Reduction of dwell time from three minutes to about one minute per 
passenger 

• No driver involvement, which speeds up operation, and eliminates 

injuries and driver’s downtime 

• No maintenance and replacement costs for belts 

• No hazards for other passengers from loose belts 

Results of the extensive testing indicated that the rear-facing design was 

safe for passengers using wheelchairs and scooters, even under severe 

driving conditions, provided that the breaks of the wheelchairs or scooters 

were applied and that an anti-tipping system was in place. 
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Rutenberg, Uwe and Hemily, Brendon.  TCRP Synthesis 50: Use of 

Rear-Facing Position for Common Wheelchairs on Transit Buses.  

2003.  Online.  Available: 
http://onlinepubs.trb.org/Onlinepubs/tcrp/tcrp_syn_50.pdf  

Researchers evaluated the use of the rear-facing wheelchair position on 

transit buses and whether the arrangement is in conformance with ADA 

requirements.  The study noted that this issue has become more 
important with the widespread development of BRT. 

Authors noted that, in Europe, rear-facing systems have existed for more 

than a decade and those consumers who have used them say they 

appreciate the independent use of public transit buses.  On BC Transit 
buses, where both forward- and rear-facing options are available, 

operators report that the rear-facing positions are often occupied first, 

suggesting a user preference. 

It was concluded that, under certain conditions, the ADA does allow a 
rear-facing configuration for wheelchairs.  In addition, authors identified 

some of the benefits of the rear-facing position, including faster boarding 

and alighting and reduced dwell times at stops. 

United States Department of Transportation, Federal Transit 

Administration.  Metro Rapid Demonstration Program Evaluation 
Report.  July 2001. 

Initiated in 1999, the Metro Rapid Demonstration Program in Los Angeles, 

Calif., was conducted in response to FTA’s national Bus Rapid Transit 

initiative, which sought to duplicate the success of Curitiba, Brazil’s BRT 
service.  The study recommended that MTS and the City of Los Angeles 

initiate BRT service along major arterials with variable characteristics, in 

order to generate actual experience reflective of full-scale BRT service.   

Two active MTA fixed routes were chosen as demonstration corridors: 
Line 720 Wilshire/Whittier, an urban route leading to the central business 

district, with very high passenger demand, and Line 750 Ventura, a 

suburban route that connected with the Metro Rail Red Line, with high 

passenger demand.  Implementation of BRT service consisted of seven 

key attributes of BRT: route simplicity, frequent service, headway-based 
scheduling, less frequent stops, level boarding and alighting, color coded 

buses and stations, and bus signal priority.   

The evaluation concluded that the demonstration project was successful, 

meeting all seven project objectives: reducing passenger dwell times, 
increasing ridership, attracting new riders, increasing service reliability, 

improving fleet and facility appearance, improving service effectiveness, 

and building positive relationships with communities. 
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Appendix B: Proposed Changes to  

ADA Accessibility Guidelines for 

Vans and Buses  
The U.S. Access Board has proposed changes to the ADA Accessibility 

Guidelines for Buses and Vans.  Among the changes are provisions to add 

“level boarding bus system” requirements that require coordination of the 

vehicle floor and platform, which is currently only required for rail systems.  

Although not required at the time this document was published, transit 

systems should be aware of any changes made to the ADAAG and assess the 

impact these changes may have on bus rapid transit systems.  Exhibit B.1 

includes excerpts from the comparison of proposed scoping changes. 

Exhibit B.1 

Excerpts from Proposed Changes 1991 – 2008 
ADA Accessibility Guidelines for Buses and Vans 

Draft 2008 Guidelines Changes 

Chapter T2: Scoping Requirements 

T203.2.1 Minimum Requirement 

for All Vehicles.  All vehicles shall 

provide in at least one doorway lifts 

or ramps that are capable of being 

deployed to all boarding and 

alighting areas served by the vehicle 

and to the roadway.  The lifts shall 

comply with T302, and the ramps 

shall comply with T303. 

Technical amendment clarifies that 

lifts and ramps must be capable of 

being deployed to all boarding and 

alighting areas served by the 

vehicle and to the roadway. 

Eliminates exception permitting use 

of portable or station based 

boarding devices for over-the-road 

buses. 

T203.2.1.2 Ramps.  Where ramps 

are provided on vehicles more than 

6.7 m (22 feet) in length, the ramps 

shall be permanently installed and 

power operated. 

EXCEPTION: Vehicles that operate 

only in level boarding bus systems 

where all the designated boarding 

New.  Ramps provided on vehicles 

more than 6.7 m (22 feet) in length 

typically are permanently installed 

and power operated.  The exception 

permits portable ramps to be 

provided on certain vehicles 

operating in level boarding bus 

systems. 
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Draft 2008 Guidelines Changes 

Chapter T2: Scoping Requirements 

and alighting areas have station 

platforms shall be permitted to 

provide portable ramps that are 

capable of being deployed to the 

roadway on board the vehicle. 

T203.2.2 Additional 

Requirements for Level Boarding 

Bus Systems. Vehicles operating in 

level boarding bus systems shall 

comply with the additional 

requirements in T203.2.2. 

Introductory section. 

T203.2.2.1 Vehicle Floor and 

Station Platform Coordination.  

The design of the vehicle shall be 

coordinated with the station 

platforms to minimize the gap 

between the vehicle floor and the 

station platforms. 

New.  Draft 2008 guidelines 

contain new scoping requirement 

for vehicle floor and station 

platform coordination on level 

boarding bus systems. 

T203.2.2.2 Bridge plates and 

Ramps.  Where the gap between the 

vehicle floor and the station 

platforms is greater than 51 mm (2 

inches) horizontally or 16 mm (5/8 

inch) vertically when measured at 50 

percent passenger load with the 

vehicle at rest, vehicles shall provide 

bridge plates or ramps that are 

capable of being deployed to the 

station platforms in accordance with 

T203.2.2.2.  The bridge plates and 

ramps shall comply with T303, and 

shall be permanently installed and 

power operated. 

New.  Draft 2008 guidelines 

contain new scoping requirement 

for ramps and bridge plates on level 

boarding bus systems. 

T203.2.2.2.1 Doorways on One New.  Draft 2008 guidelines 
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Draft 2008 Guidelines Changes 

Chapter T2: Scoping Requirements 

Side of Vehicle.  Where doorways 

are provided on one side of the 

vehicle to serve station platforms, 

the vehicle shall provide a ramp or 

bridge plate in at least one doorway. 

contain new scoping requirement 

for ramps and bridge plates on level 

boarding bus systems. 

T203.2.2.2.2 Doorways on Two 

Sides of Vehicle. Where doorways 

are provided on two sides of the 

vehicle to serve station platforms, 

the vehicle shall provide a ramp or 

bridge plate in at least one doorway 

on each side of the vehicle. 

New.  Draft 2008 guidelines 

contain new scoping requirement 

for ramps and bridge plates on level 

boarding bus systems. 

T203.3.3.2 Level Boarding Bus 

Systems.  On vehicles operating in 

level boarding bus systems where 

the vehicle floor and station 

platforms are coordinated so that 

ramps or bridge plates are not 

required to be deployed to station 

platforms, wheelchair spaces shall be 

located as near as practicable either 

to doorways serving the station 

platforms, or to doorways with 

boarding devices required by 

T203.2.1. 

New.  Draft 2008 guidelines 

contain new scoping requirement 

for location of wheelchair spaces on 

level boarding.  

T203.4.2.2 Additional 

Requirements for Level Boarding 

Bus Systems.  Vehicles operating in 

level boarding bus systems shall 

comply with the additional 

requirements in T203.4.2.2. 

[New] 

T203.4.2.2.1 Doorways on One 

Side of Vehicle.  Where doorways 

are provided on one side of the 

[New] 
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Draft 2008 Guidelines Changes 

Chapter T2: Scoping Requirements 

vehicle to serve station platforms, a 

circulation path shall connect each 

wheelchair space to doorways in 

accordance with T203.4.3.1.1 or 

T203.4.3.1.2. 

T203.4.2.2.1.1 Ramps or Bridge 

plates Deployed to Station 

Platforms.  Where ramps or bridge 

plates are deployed to station 

platforms, a circulation path shall 

connect each wheelchair space to a 

doorway with a ramp or bridge plate 

that can be deployed to the station 

platform. 

[New] 

T203.4.2.2.1.2 Ramps or Bridge 

plates Not Deployed to Station 

Platforms.  Where the vehicle floor 

and station platforms are 

coordinated so that ramps or bridge 

plates are not required to be 

deployed to station platforms, a 

circulation path shall connect each 

wheelchair space to a doorway that 

serves the station platforms. 

[New] 

T203.4.2.2.2 Doorways on Two 

Sides of Vehicle.  Where doorways 

are provided on two sides of the 

vehicle to serve station platforms, a 

circulation path shall connect each 

wheelchair space to doorways in 

accordance with T203.4.2.2.2.1 or 

T203.4.2.2.2.2. 

[New] 

T203.4.2.2.2.1 Ramps or Bridge 

plates Deployed to Station 

[New] 
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Draft 2008 Guidelines Changes 

Chapter T2: Scoping Requirements 

Platforms.  Where ramps or bridge 

plates are deployed to station 

platforms, a circulation path shall 

connect each wheelchair space to a 

doorway on each side of the vehicle 

with a ramp or bridge plate that can 

be deployed to the station platform. 

T203.4.2.2.2.2 Ramps or Bridge 

plates Not Deployed to Station 

Platforms.  Where the vehicle floor 

and station platforms are 

coordinated so that ramps or bridge 

plates are not required to be 

deployed to station platforms, a 

circulation path shall connect each 

wheelchair space to a doorway on 

each side of the vehicle that serves 

the station platforms. 

[New] 

Source:  U.S. Access Board:   

http://www.access-board.gov/transit/comparison.htm  
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Appendix C: Case Studies 

Evaluation Protocol 
The project study team along with the Project Advisory Committee created 

an evaluation protocol to use for the selection of transit agencies where case 

studies of existing or planned BRT systems would be conducted.  The 

developed protocol includes factors necessary to reach conclusions for 

accepting or discarding a specific transit agency for site study consideration. 

Exhibit C.1 lists the evaluation protocol factors. 

Exhibit C.1 

Case Study Evaluation Protocol Factors 

Element Factor Description 

System 

Information 

Transit Agency Established public transit provider? 

 Geographic Region Use of design approaches based on 

geographic location within U.S.? 

 BRT System 

Existing or in 

design/construction 

and age of system 

System components and 

infrastructure available for review 

and examination? 

 Hours of Operation Level of service and availability of 

system? 

 Operating 

Environment 

Urban, suburban, rural, mixed 

operating environment? 

 Service Area Distance of travel, population 

exposed to BRT, level of accessible 

service? 

 Climate Degree of design considerations 

based on climate conditions? 

 Geographic Terrain Design and operational 

considerations based on topographic 

conditions? 
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Planning 

Process 

Stakeholder 

Involvement 

Level of exposure and participation 

by disability groups in the design 

and operational considerations for 

BRT system? 

 Service Origins How did idea for BRT evolve, how 

long did the process take? 

 Process Level Was a formal or informal approach 

to planning undertaken, what, if 

any, resistance or support was 

established during the planning 

phases? 

 Approach Were existing systems used as 

examples, what branding ideas were 

considered? 

Vehicles Vehicle Design 

Characteristics 

Standard bus design, specialized 

BRT vehicles, design considerations 

for “rail-like” applications, alignment 

and boarding specifics, approach to 

wheelchair storage and securement, 

on-board ITS improvements and 

features, passenger flow 

information, innovative approaches 

taken? 
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Infrastructure Type of 

Infrastructure 

BRT design specifics for 

custom/branded stations with 

amenities, fare vending and 

collection considerations, 

connections to adjacent transit 

modes, exclusivity of fixed route to 

local service considerations, running 

way design and controls, signaling 

and headway control, station 

location relative to connections from 

existing infrastructure, street 

crossing controls design, terrain 

obstacles, weather factors, slope 

issues, innovative design 

approaches? 

Stations Design Station design description, platform 

approaches and vehicle alignment 

schemes, boarding scheme and gap 

mediation, signage, overall design to 

provide accessible environment? 

 Use of ITS  Signal priority, AVL, movement 

detection systems, communications 

systems, dynamic signage for 

customer information and vehicle 

movements? 

 Fare Payment 

Structure 

Method of fare payment and 

collection, on-board or off-board fare 

system approach? 

 Accessibility Approaches to unique accessibility 

issues and solutions? 

Site Selection 
An examination of transit agencies nationwide that have enacted or are 

planning BRT systems was performed to apply the established protocol.  Six 

transit agencies that have created BRT service were chosen as case studies 

to provide innovative practice examples for use by other communities in 
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planning and implementing BRT services.  The following BRT services were 

selected: 

• Regional Transportation Commission of Southern Nevada (Las Vegas, 
Nev.) – MAX / ACE Rapid Transit 

• Lane Transit District (Eugene, Ore.) – EmX BRT  

• Greater Cleveland Regional Transportation Authority (Cleveland, Ohio) – 

Euclid Avenue Corridor HealthLine BRT System 

• Miami-Dade Transit (Miami, Fla.) – Busway BRT  

• Port Authority of Allegheny County (Pittsburgh, Pa) – South Busway BRT 

• Massachusetts Bay Transportation Authority (Boston, Mass.) – Silver Line 

BRT 

These six transit agencies were contacted and representatives agreed to 

provide data and host the site visit to enable the study team to gather the 

necessary data to prepare the BRT Accessibility Guidelines.  A schedule for 

the site visits was coordinated with each of the transit agencies. 

Several BRT systems explicitly planned for accessibility from the beginning 

including the RTC in Las Vegas and LTD in Eugene.  Both systems worked 

extensively with the community to plan and implement systems that would 

be accessible for everyone. 

Detailed discussions of each case study are included below.  

MAX / ACE Rapid Transit 

History 

The Regional Transportation Commission of Southern Nevada (RTC), based 

in Las Vegas, is a regional government agency that performs many 

transportation activities in addition to providing public transportation service.  

The RTC was created in 1965 by state statute and in 1981 the agency was 

named the state Metropolitan Planning Organization (MPO) for the Las Vegas 

urban area.  The MPO oversees the federally mandated transportation 

planning process for Southern Nevada and plans the Valley’s roadways and 

transit infrastructure.  The RTC also manages the distribution of funds from 

the Federal Transit Administration (FTA); the Federal Highway Trust Fund; 

the County Option Motor Vehicle Fuel Tax for regional, street and highway 

construction; and county sales tax designated for transportation.   
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The RTC transit service area includes 266 square miles with a population of 

1.9 million.  Fixed route service—including bus rapid transit (BRT)—is 

provided on 37 routes with an annual ridership of nearly 67 million trips in 

FY 2008, an increase of 47 percent since FY 2002.  The fixed route bus 

system began in December 1992 as Citizens Area Transit (CAT).  In 2004, 

the RTC added the 7.5-mile Metropolitan Area Express (MAX) rapid transit 

line (i.e., BRT) to its transit system.  In October 2005, the Deuce double-

decker bus service began operating on the Las Vegas Strip.  In 2009, the 

RTC will rebrand MAX and launch the ACE Rapid Transit system starting with 

the ACE Downtown Connector (and incorporating the MAX rapid transit line).  

All fixed route and ADA paratransit services are provided by private 

contractors. 

Las Vegas officials had evaluated the viability of light rail transit, but BRT 

was chosen instead because of its flexibility and lower cost.  As a rapidly 

growing metropolitan area, RTC wanted the ability to move the ACE rapid 

transit routes should commuter and traffic patterns change in the future.   

Background/Description 

MAX rapid transit is one of the FTA’s original BRT demonstration projects.  

MAX operates along a 7.5-mile corridor from the Downtown Transportation 

Center in Las Vegas to Las Vegas 

Boulevard North/Wal-Mart in North Las 

Vegas.  MAX, with stops/stations about 

every half mile, runs along the same 

alignment as Route 113, a local fixed 

route bus line, which makes more 

frequent stops (see Exhibit C.2).  MAX 

averages 50 percent faster than the 

local fixed route service operating in 

the same corridor.  With passenger 

amenities including canopies, ticket 

vending machines, seating, and level 

boarding platforms, the rail-like MAX 

stations are easily distinguished from 

regular bus stops. The fare is the same 

for conventional fixed route and rapid transit service ($1.75), except for the 

Deuce double-decker bus, which is $3.  MAX operates from 5 a.m. until 10 

p.m. daily; Route 113 operates 24 hours a day.   

Exhibit C.2  

MAX route map 
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In 2009, RTC will implement new rapid transit 

service, called ACE, which will replace MAX as the 

name of the RTC’s rapid transit system.  The ACE 

Downtown Connector will connect the Downtown 

Transportation Center with the Las Vegas Strip (see 

Exhibit C.3).   

Accessibility Highlights 

The RTC worked hard to make the rapid transit 

system fully accessible for all customers.  With 

considerable involvement and input from its 

advisory committees, the RTC worked directly with 

vehicle manufacturers to design and pilot test their 

vehicles and used MAX as a sort of testing ground, 

resulting in modifications to the design of both the 

ACE vehicles and the stations.  Both the MAX and 

ACE vehicles are based on European designs.  

Additionally, the rapid transit stations were designed to be both fully 

accessible as well as to provide shelter from the hot weather.   

Elements 

Vehicles:  The Characteristics of Bus Rapid Transit for Decision-Making 

report identifies four elements that are essential for successful BRT vehicles, 

all of which RTC has incorporated into its fleet:   

• Vehicle configuration:  In particular, providing low-floor vehicles for 

level boarding, avoiding the need to negotiate steps, lifts, and ramps. 

• Passenger circulation enhancement:  Specifically, internal 
maneuvering, is improved by using a full-length low floor vehicle, 

widening the aisle, adding doors, including doors on both sides, changing 

wheelchair securement configurations, and adding bicycle racks.  

• Propulsion systems:  Improving vehicle movement so that it is 

smoother and quieter. 

• Aesthetic enhancement:  Including rail-like appearance and high 

quality finishes distinguishes BRT vehicles from traditional fixed route 

coaches. 

MAX is recognized as the first “specialized BRT vehicle,” in the United States, 

as defined in the Vehicle Catalog 2005 Update.1  Specialized BRT vehicles 

                                            
1 FTA/CALSTART, Winter-2005 

Exhibit C.3  

ACE Downtown 
Connector route map 
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employ a modern, aerodynamic body that has a look similar to that of rail 

vehicles.  They also employ level boarding, 

advanced propulsion systems and often come with 

advanced ITS and guidance systems.   

MAX operates with 60-foot Irisbus Civis hybrid 

(diesel/electric) buses with 31 seats, capacity for 

90 standees, two wheelchair securement spaces, 

and capacity for two bicycles on inside racks.  

Passengers enter and exit through one of four 

doors on the full-length low-floor vehicles with level 

boarding between the vehicle and platform (see 

Exhibit C.4). Fold-out ramps are provided in case 

the vehicle is not properly aligned with the 

platform. 

Las Vegas attempted to use optical precision 

docking, whereby the vehicle aligns by following 

markings on the pavement that will guide the bus 

into a precise location and distance from the curb/platform (see Exhibit C.5). 

For a variety of reasons, particularly issues related 

to weather and accumulation of dirt on the 

markings, precision docking did not work in the Las 

Vegas application.  Instead, operators have been 

trained to line up the vehicles with the aid of 

clearly marked door entrances.  They specifically 

align the front door with markings on the platform 

and directly opposite the ticket vending machine.  

Station Platforms:  The MAX rapid transit stations 

reflect the first generation of rapid transit stations 

developed by the RTC (see Exhibit C.6).  They 

include canopies to protect passengers from 

weather extremes, off-board ticketing machines, 

real-time passenger information, detectable 

warnings along platform edges, and other 

passenger amenities. The platforms are 11 inches 

high, allowing for level boarding, although ramps 

are installed on the vehicles to span the vehicle-to-platform gap if needed.   

Bicycle racks are located inside the back of the vehicle and bicycle riders 

enter the vehicles through the back door.  The vehicle entrance for bicycles 

Exhibit C.4  

Vehicle-to-platform 
interface 

Exhibit C.5  

Optical precision 

docking markings 
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is marked with a pictogram on the 

platform.  The doorway for boarding 

using a wheelchair is marked with the 

International Symbol of Accessibility on 

the platform (see Exhibit C.7). 

Branding 

In the 18-month period prior to the 

grand opening of MAX, RTC developed 

and executed a multimedia marketing 

campaign that emphasized MAX’s 

modern, sleek rail-like appearance. The 

MAX features a distinctive blue, white 

and gold color scheme, with the MAX logo featured prominently on the front 

and sides of the vehicle.  The marketing strategy also focused on 

establishing MAX’s identity as an express service wholly unique from the CAT 

system.  

To further brand the MAX system, the same color 

scheme and logo were integrated into the 

identification of the stations, the signage, the ticket 

vending machines, and the overall paint scheme of 

the facilities and vehicles (see Exhibit C.8).  The 

marketing campaign employed free passes (Try 

MAX on Us), MAX promotional labels on giveaway 

bottled water, and colorful information packets.  

Additionally, outreach events were held throughout 

the community to teach riders how to use the ticket 

vending machines.  

Future Plans 

As with other BRT operations, RTC undertook a 

major marketing and branding campaign when the 

MAX service was introduced (and an even more 

extensive re-branding effort is underway in anticipation of the new ACE rapid 

transit system expansion. 

When complete, ACE will connect downtown Las Vegas, the Las Vegas 

Convention Center, the Strip, Henderson, and North Las Vegas.  The first 

phase (ACE Downtown Connector) is over 10 miles long with 16 stations that 

will connect downtown Las Vegas and Fremont Street to the Resort Corridor 

Exhibit C.6  

MAX Jerry’s Nugget North Station 

Exhibit C.7  

Platform ISA on MAX 

platform 
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and the South Strip Transfer Terminal.  

This segment will include a mix of 

dedicated transit-only lanes and 

general purpose traffic lanes. The ACE 

Downtown Connector is the first of 

several ACE rapid transit lines that will 

traverse Southern Nevada (see Exhibit 

C.9).  

ACE will have a dedicated right-of-way 

in the median of the road for the 

downtown portion of its route (see Exhibit C.10).  Vehicles will be equipped 

with priority signaling technology, which will automatically trigger traffic 

signals at cross streets to turn green as they approach intersections.  

The ACE Downtown Connector will utilize 

Wright Group Streetcar vehicles made in 

Northern Ireland.  The Wright Streetcar had 

previously only been in service in Leeds, 

England.  The RTC contract required that a 

pilot bus be developed to ensure that all of 

the RTC specification requirements would 

be met and the design revisions could be 

worked out before production commenced.  

During the development of the pilot bus, 

the operator console, switches and controls 

were relocated to the left-hand side of the 

vehicle and refined for RTC’s use.  A seating 

layout was also developed to incorporate 

lounge seating and two wheelchair 

positions, one of which is rear-facing (see 

Exhibit C.11).  The lounge seating includes 

rear- and side-facing seats that create clusters of seats.  This layout also 

incorporates adequate access for maneuvering wheelchairs through the front 

door immediately into the securement area, which includes a ramp, if 

needed for boarding.  The securement area includes a rear-facing 

securement area opposite the door and a forward-facing securement area to 

the left of the entry door.  A similar rear-facing securement system with a 

lap belt, shoulder belt, and an automated arm that is lowered to provide the 

third point of securement has been used on the Deuce bus (see Exhibit 

Exhibit C.8  

MAX color scheme 

Exhibit C.9  

Planned ACE rapid transit 

network 
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C.12). The vehicle includes a middle 

door and a back door, where an interior 

rack with capacity for three bicycles is 

located.   

Lessons Learned  

The RTC has undertaken a 

comprehensive approach to 

incorporating the rapid transit service 

into its transit system.  With the 

documented successes of MAX, RTC is 

in the process of rebranding the rapid 

transit system into ACE, which will 

include a network of rapid-transit service throughout the Las Vegas Valley.  

The RTC is the first large transit agency to make BRT the focal point of its 

transit service, much as light rail or subways have been the showcased by 

other transit agencies.  While creating a premium service, the RTC has 

chosen to keep fares the same as its 

conventional fixed-route service and 

has used the MAX system to promote 

economic development along the Las 

Vegas Boulevard North corridor. 

The RTC has been a leader in the 

development of a comprehensive rapid-

transit system that also addresses the 

accessibility needs of all its passengers, 

including people with disabilities.  

Involving its advisory committees and 

the community has enhanced the 

design elements selected and made for 

better testing of the prototype vehicles and platform designs.  With an 

emphasis on keeping the system “rapid,” the vehicles and platforms are 

designed to be user-friendly and barrier-free for all passengers.  The ACE 

system will incorporate virtually all of the passenger amenities identified as 

being essential for achieving a high level of BRT accessibility and reliability, 

including level boarding, ease of internal circulation, innovative wheelchair 

securement solutions, separate bicycle storage areas, real-time passenger 

information, off-board ticketing, and other behind-the-scenes technology to 

make the vehicles operate more smoothly and efficiently. 

Exhibit C.10  

ACE station plan 

Exhibit C.11 

Lounge seating on the new ACE 

vehicle 
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Specific lessons learned from MAX that have been incorporated into the new 

ACE system include: 

• Station identification:  Station marker should 
be readable from both ends of the station to 

assist station identification location for the public 

and emergency vehicles. 

• Visually impaired:  Station marker located at 
end of ramp and may cause problems for the 

visually impaired. 

• Oversized motorized mobility devices:  

Ensure sufficient platform room (at least 3 feet) 

for oversized mobility devices to position for 
loading at the first door of the vehicle. 

• Trash receptacles:  Provide trash receptacles 

that allow dispensing trash from a top-load 

position as opposed to side load. Top load 
minimizes drink and debris spillage.  

• Ashtrays: Provide smokers’ outpost receptacles 

designed to quickly extinguish. 

• Signage:  Provide ample space to accommodate line map, ticket vending 
machine information, rider alerts, security information and rules. 

• Platform marking:  Provide platform marking to indicate wheelchair 

loading position at Door 1 and bicycle marking at Door 2. Also “Caution” if 

deemed necessary. 

• Tactile surfaces:  Provide concrete tactile surface that runs the length of 
the elevated platform in addition to the location to the position of the 

vehicle doorways.  

• Pedestrian signals: Ensure that pedestrian signals are accurately placed 

and safely positioned for customer accessibility. 

• Ticket vending machines:  Provide space for two ticket vending 

machines for high-use stations such as the Premium Outlet Mall and the 

World Trade Center. 

EmX BRT  

History 

Lane Transit District serves Lane County located at the southern end of the 

Willamette Valley in Western Oregon (extending east from the Pacific Ocean, 

Exhibit C.12  
Rear-facing wheelchair 

securement area on 
Deuce bus 
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to the Cascade Mountains).  The county encompasses 240 square miles with 

a population of 345,880.  Transit service operates primarily in the 

communities of Eugene and Springfield, providing 12 million trips annually.    

Eugene is also home of the University of Oregon.  Eugene is recognized as a 

very progressive city and has a long history of working to make services and 

facilities accessible to people with disabilities.  Local participation in the 

development of services and policies is strong within the community at large 

as well as within the transit agency. 

The transit agency operates 39 fixed routes daily from approximately 5:30 

a.m. to 11 p.m., Monday through Friday.  Service is also available on 

weekends, although the number of routes and hours of operation is reduced. 

ADA complementary paratransit service is provided during the same hours.  

The adult fixed route fare is $1.50 and the reduced fare is $0.75.  The bus 

rapid transit (BRT) system known as “EmX” (for Emerald Express) is 

currently free, although the District has plans to begin charging for EmX in 

Fall 2009.  Students of the University of Oregon and Lane Community 

College ride transit free with their student IDs.  Monthly and daily passes are 

also available. 

Background/Description 

The development of the BRT concept in Eugene began in 1996.  Soon after, 

an official steering committee was formed and public outreach was 

conducted, including public workshops, open houses, public hearings, and 

working groups comprised of elected officials and stakeholders.  Around the 

same time that the final Environmental Assessment was being completed, 

the LTD Board, the Eugene and Springfield City Councils, and the Lane 

County Commission were also involved in TransPlan, a process to update the 

regional transportation plan.  The update included an analysis of how to 

meet statewide transportation goals.  Among the options considered were 

enhanced conventional service, BRT, and light rail.  

Upon adoption of the Eugene-Springfield Regional Transportation Plan in 

2001, BRT became the strategic focal point for public transit.  Part of the 

plan outlined three objectives for BRT service: 

• Create a system for the future, with as much exclusive travel lane as 

possible 

• Create a rail-like image for the system 

• Make the system simple to understand 
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Exhibit C.13 shows an EmX vehicle operating along 

an exclusive right of way at Hilyard Station in 

Eugene.   

With local desires and regional transportation 

strategy in alignment, planning for the BRT line 

moved ahead, with a three-staged approach.  By 

2001, planning for the first stage of BRT, the EmX 

Franklin Corridor route, had already progressed 

significantly, while planning for the second BRT 

route, Gateway EmX Extension (formerly called the 

Pioneer Parkway EmX Corridor), was just getting 

underway.  Planning for the third phase of service, 

West Eugene EmX Extension, would not begin until 

2008. 

The vehicle selection process began in 2002.  

Working with Oregon State University was 

important to the success of this process, especially with respect to the 

design of the rear-facing wheelchair bays.  LTD worked with engineers at 

Oregon State University to design and test a rear-facing bay design, the 

results of which were reported in Assessment of Rear Facing Wheelchair 

Accommodation on Bus Rapid Transit, Transit IDEA Project 38, prepared for 

the Transportation Research Board in 2005.   

LTD faced a dual challenge during the 

initial vehicle procurement stage in that 

(1) no companies were interested in 

manufacturing and selling only five 

vehicles and (2) LTD could not find 

anyone in the United States to 

manufacture vehicles to their 

specifications, among them a rear-

facing wheelchair bay and doors on 

both sides of the vehicle (see Exhibit 

C.14). At that time, American 

companies were only manufacturing rail 

cars with dual-side doors, not buses.  

In response, LTD placed a combined order with the Greater Cleveland 

Regional Transit Authority to purchase 28 BRT vehicles from New Flyer 

Industries in Winnipeg, Manitoba. 

Exhibit C.13 

EmX vehicle 

Exhibit C.14  

EmX vehicle with doors on each 

side 
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LTD faced additional challenges early in the BRT 

planning process.  In response to stakeholder 

concerns regarding safety and accessibility, LTD 

wanted audible signals placed along the EmX 

route.  City traffic engineers disagreed, saying 

that audible signals were not allowed within the 

City of Eugene.  Continued discussion among 

LTD Accessible Services staff, LTD planners, 

and other stakeholders triggered a re-

evaluation of city ordinances, and audible 

signals were eventually installed at some EmX 

stations. 

On Jan. 17, 2007, the Franklin Corridor EmX 

Green Line opened, linking downtown Eugene 

to downtown Springfield (see Exhibit C.15).  

There are eight additional stations on Franklin 

Boulevard, along the four-mile route between 

Eugene Station and Springfield Station: 

• High Street Station on High Street, near 7th Avenue 

• Hilyard Station near the Sacred Heart Medical Center 

• Dads’ Gate Station near Kincaid 

• Agate Station on Agate and Franklin Boulevard  

• Walnut Station on Walnut and Franklin Boulevard 

• Glenwood Station 

• Lexington Station 

• McVay Station 

For the first two-and-a-half years, the EmX Green Line has been free for all 

riders.  Through its first year of operation, EmX carried more than 1.4 million 

riders, immediately beating 20-year projections.  Current LTD fixed route 

ridership is almost 12 million rides annually, an increase of 3.6 million within 

the last three years.  EmX makes up 1.7 million of those rides.  Although 

some of the increase in ridership may be due to community growth or to 

rising gas prices, most of the increase is attributed to the unique nature and 

successful implementation of the EmX service. 

In May 2008, LTD received approval from the Springfield City Council to 

complete the final design for the Gateway EmX Extension (see Exhibit C.16). 

Exhibit C.15  

EmX Green Line map and 

schedule 
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This corridor will extend the existing 

EmX service to the bustling Gateway 

area, including the Gateway Mall. Upon 

opening in late 2010, the Gateway EmX 

Extension will add an eight-mile 

roundtrip route to the existing service. 

The extended route will stop at 14 

stations, plus the hub stations at 

Gateway Mall and downtown 

Springfield.  The map below illustrates 

what the two BRT corridors will look 

like, once the Gateway EmX route 

begins service. 

The third stage of BRT, the West 

Eugene EmX Extension, envisioned to 

travel from downtown Eugene to West Eugene, is currently in the 

alternatives analysis stage with construction expected to begin in 2015.  The 

east-west corridor contains several major employment centers, large 

commercial developments, a growing residential population, and a high level 

of traffic congestion.  The map below shows what the BRT network would 

look like upon completion of the WEEE corridor.   The dark green line is the 

current EmX Green Line, the light green line is the Gateway EmX Extension, 

and the gray line is the projected West Eugene EmX Extension. 

Accessibility Highlights 

LTD has a long history of providing accessible services to all customers.  The 

Accessible Transportation Committee was formed to ensure that this 

tradition would continue in an official capacity.  All of LTD’s services are 

designed with assistance from the committee.  The ATC is made up of 

paratransit and fixed route riders, along with individuals from social service 

agencies.  Members of the ATC participated extensively during the 

development, design, and implementation of EmX.  LTD also went out into 

the community to generate input from users who were not members of the 

ATC. 

In addition, a separate work group for people with vision disabilities was 

established to address specific issues related to using transit and sight 

impairment.  A committee member reported that the biggest challenge to 

vision-impaired people is finding their way within a transit station.  With help 

from the working group, LTD generated tactile maps of the EmX stations.  As 

Exhibit C.16  

Gateway EmX Extension 
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previously discussed, they also worked 

with the city to get audible signals 

placed at key locations along the EmX 

route. 

LTD’s Accessible Services staff worked 

closely with the ATC and the working 

group throughout the process.  During 

the early planning stages, members of 

the ATC took a trip to Portland, Ore., to 

ride the MAX light rail system, operated 

by TriMet.  The ATC representatives 

also met with TriMet staff to discuss 

TriMet’s experience in designing 

systems features for passengers with disabilities. 

Throughout the EmX design process, the committee was involved in a 

variety of additional capacities, including: 

• Reviewing planning documents 

• Providing feedback on operational policies, platform and vehicle design, 

interface between platform and vehicle, and pedestrian infrastructure and 

access 

• Configuring and testing boarding and securing mobility devices in a near 
level-boarding, mid-vehicle door and on-board vehicle queues. 

Several bus designs and configurations were discussed in committee before 

the mock-up stage.  ATC members and others with different styles and sizes 

of mobility devices participated in several demonstrations, trying out 

different seating configurations and securement positions, and maneuvering 

through the vehicle using a full-scale, three-dimensional, plywood mock-up 

with ADA securement locations.  From these experiments, planners and 

participants were able to uncover unanticipated barriers, such as 

maneuverability through the vehicle.  Different door locations and a variety 

of configurations for securement areas were tested. The result was a more 

accessible vehicle design. 

Elements 

LTD incorporated several important accessibility elements into its BRT 

system including the following. 

Exhibit C.17  

EmX logo design acts as a visual 

guide 
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Both the rear- and forward-facing wheelchair bays feature specially 

designed EmX logo, displayed on the floor.  The EmX logo was designed 

with a distinctive straight line to act as a visual guide for persons with 

mobility devices to help them line up when backing into the rear-facing 

securement area (see Exhibit C.17). 

Separate wheelchair securement 

and bicycle bays: Because of the high 

level of transit usage by people using 

bicycles, people with disabilities 

expressed a concern that mixing on-

board bicycle storage in the wheelchair 

securement area could cause significant 

conflicts.  In order to address this 

concern LTD decided to separate the 

two areas.  EmX vehicles feature a 

separate bicycle storage area that can 

hold up to three bikes, which is 

perpendicular to the rear doors so that 

they are out of the way of all passengers (see Exhibit C.18).  There are three 

flip seats directly across from the bicycle bay.  Passengers needing to use 

the wheelchair securement area board through the middle door.    

Rear-facing wheelchair bay:  These were 

designed to improve the speed and ease of use for 

riders who use mobility devices and to provide 

greater independence for those riders.  LTD 

participated in a study of the rear-facing wheelchair 

securement design, conducted by engineers from 

Oregon State University.  The study examined rider 

movement while riding seated in a rear-facing 

mobility device, with positive results.  

The rear-facing bay on EmX vehicles uses a passive 

securement system; a “hockey-stick” shaped bar 

comes down to close in the bay.  There is also a 

fabric-covered, foam-padded pillow rest at the top 

of the back rest bar, which is designed to cut down 

on friction.  The headrest dimensions are generous 

enough to accommodate passengers of varying 

heights (see Exhibit C.19).  Both the rear- and 

forward-facing wheelchair securement bays are located over the vehicle 

Exhibit C.18  

Bicycle securement area on EmX 

vehicle 

Exhibit C.19  

Rear-facing wheelchair 

bay on EmX vehicle 
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axle, creating a slight downward slope.  

This position works well for rear-facing 

patrons, but can cause some added 

resistance on the securement system 

used in the forward-facing securement 

riders during hard stops.  There are 

also three flip-down seats within the 

rear-facing bay. 

Because LTD did not want people 

occupying rear-facing wheelchair 

securement areas to be the only ones 

facing the back of the vehicle, the 

transit agency added a rear-facing seat directly adjacent to the forward-

facing wheelchair bay, which allows ambulatory passengers to use a rear-

facing seat if desired (see Exhibit C.20).  Anecdotally, the transit agency has 

observed that these seats are often used as they make it easier to have 

conversations with fellow passengers. 

Near-level boarding: Consistent with universal 

design principles, the BRT system features near-

level boarding, which benefits all users, not just 

people with disabilities.  Because of existing 

infrastructure issues, there are two different 

platform heights.  One standard curb height is 6 to 

8 inches and the EmX platform height is 13-5/8 

inches.   

• Kneeling feature: When the vehicle needs to 
be lowered to facilitate boarding, the kneeling 

feature lowers the entire bus, not just one side 

(see Exhibit C.21).  

• Ramps: Flip-out ramps are deployed only 
when needed.  Because station platforms can 

be on either the left or right side, LTD installed a 

switch requiring the operator to manually choose 

which side to deploy the ramp (see Exhibit 

C.22). 

LED signage: There are three LED signs displaying stop information within 

each EmX vehicle.  Two signs, one at the front of the vehicle and one right 

behind the articulated area, face toward the back of into the bus for use by 

forward-facing riders.  The third LED sign is located between the middle 

Exhibit C.20  
Rear-facing seat on EmX vehicle. 

Exhibit C.21  

Kneeling bus at 
Springfield Station 
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doors and the articulated area and 

faces toward the front of the bus so 

rear-facing passengers sitting in the 

front of the bus can see it.  

Opposing doors:  EmX vehicles are 

equipped with five doors, four of which 

are paired in an opposite-facing 

configuration.  There is a single door at 

the front of the vehicle, across from the 

driver, that is used in emergency 

situations only.  Both the middle and 

rear doors are paired in an opposite-

facing direction and both pairs are used for boarding (see Exhibit C.14).  

Customers using mobility devices board through the middle doors and riders 

with bikes board through the rear doors.  Other users can board through 

either set of doors.  

Future Plans 

LTD’s future plans include: 

• Precision docking: Precision docking did not meet LTD’s specifications 

for EmX at the time of start-up, but they hope to employ this technique 

soon.  At present, boarding gaps usually range between four to five 

inches at minimum, and can be up to 10 inches, so ramps are always 
deployed for wheelchair boarding.  Precision docking is expected to 

change this, although the kneeling feature will still be used. 

 

Partners for Advanced Transit and Highways, at the University of 
California at Berkeley, are currently developing a magnetic docking 

system that will be used by EmX.  LTD has applied for a FTA grant to be 

the demonstration site for this new technology. 

• Redesign of securement bar: LTD is considering increasing the 
curvature of their “hockey stick” rear-facing wheelchair securement bar to 

allow users with limited grip or hand strength to drape their arm over the 

bar, rather than requiring users to grip the bar for support. 

• Battery pack padding: LTD added padding to the rear-facing backrest 

to better configure the bus bay, making it easier to accommodate a wide 
variety of mobility devices and to allow a battery pack to fit in snugly, 

without creating a forward-tilting angle. 

• Conversion bay: As with RTC, LTD would like to design a single bay to 

be both forward- and rear-facing, depending on rider preference.  

Exhibit C.22  
Manual switches to deploy ramps 
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Considerations include how to design the bar- can it be retractable?  Also, 

how would the bar operate in an emergency evacuation?  LTD staff feels 

that a backrest with an integrated flip seat would be the ideal 
configuration. 

• Real-time passenger information: Real-time passenger information is 

currently in the testing stage, with full implementation scheduled for the 

end of 2008.  LTD software engineers have developed proprietary 
software for this purpose. 

• Wider doors: LTD would like future EmX vehicles to be designed with 

doors wide enough to allow simultaneous boarding and alighting.  LTD 

engineers had hoped for this configuration on the first generation of EmX 
vehicles, but were unable to incorporate this feature because of design 

constraints.  

Lessons Learned  

LTD noted the following lessons learned in development of the BRT system. 

• Inclusion of the ATC and other community groups was important.  LTD 

has a very inclusive process for soliciting input from community groups.  

Consumers were involved in every aspect of the design and 

implementation of the BRT system.  Members of the ATC are active users 
and advocates of the system.   

• Continue to give special attention to and solicit feedback on the design 

and layout of the BRT vehicles.  In Eugene, the ATC and others helped 

LTD troubleshoot the challenges of boarding and securing mobility 
devices and maneuverability within the vehicle, resulting in more 

appropriate vehicle specifications. 

• Provide the public with opportunities to tour new station and participate 

in travel training prior to revenue service, in order to reduce anxiety 
about the new service. 

• Apply the principles of universal design to BRT projects, creating 

elements that will benefit a broad number of users and result in improved 

service for all riders. 

• Station approach is a very important consideration.  The angle at which 

the vehicle approaches the station curb is critical for achieving precision 

docking, with or without the assistance of automated or optical assistance 

techniques. 

• Image/branding is very important to the success of BRT.  BRT must be 
distinguishable from conventional bus service.  LTD cannot otherwise 

explain the dramatic increase in ridership. 

• Take advantage of BRT’s flexibility. 



Accessibility Design Guide for Bus Rapid Transit Systems 
 

C-21

• Work closely with partner agencies at both policy and staff levels, 

especially traffic engineers and municipalities. 

Euclid Avenue Corridor HealthLine BRT System 

History 

The Greater Cleveland Regional Transit Authority serves Cuyahoga County in 

northeast Ohio, on the southern shore of Lake Erie.  The most populous 

county in Ohio, Cuyahoga County encompasses 458 square miles, with a 

population of over 1.2 million.  Cleveland, the second largest city in Ohio, is 

also within Cuyahoga County and served at a high level by the RTA.  

The RTA is the successor to the Cleveland Transit System, the public transit 

system operated by the City of Cleveland since 1942 (although private 

companies provided service dating back to a stagecoach line in 1818).  In 

1974, partially in response to President Ford’s National Mass Transportation 

Act and allowed by Ohio Senate SB 544, providing for regional transit 

authorities to be created with a dedicated tax base, the Cuyahoga County 

Commissioners and the Cleveland City Council established the Greater 

Cleveland RTA.  Within the following 10 months, voters approved a one-

percent countrywide tax increase to fund the RTA and full bus and rail 

operations began. 

Currently, RTA operates a combination of bus (including trolleys), heavy rail, 

light rail, and ADA complementary demand-responsive paratransit service.  

BRT service opened in late 2008.  During the last reporting year, RTA 

provided 57.3 million annual passenger trips. 

RTA operates bus service seven days per week, with some routes operating 

24 hours a day.  There are 87 bus routes, including three downtown loops, 

13 community circulators and seven weekday-only, high school 

supplemental routes.  RTA’s entire bus fleet is wheelchair accessible. 

The adult full fare for general RTA bus service is $1.75 and the reduced fare 

for seniors and people with disabilities is $0.75.  The fare for bus routes that 

serve park-and-ride lots is $2 and the circulator/loop fare is $1.  Numerous 

pass options are available, including five-trip, one-day, seven-day, and 

monthly passes. During FY 2006, the RTA’s bus service provided 57,795,954 

passenger trips. 

Currently, rapid transit is operated through a combination of heavy and light 

rail.  The 66X Red Line, from the airport to Windmere, serves 18 stations 
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along 19 miles of one-way track.  The 66X Blue Line and the 67AX Green 

Line serve 34 stations along 18 miles of one-way track.  Rapid transit 

operates seven days per week, nearly 24 hours a day and the full, adult fare 

is $1.75. 

RTA’s ADA complementary paratransit service is available seven days per 

week for individuals unable to use general-public fixed route service.  

Paratransit service is door to door, demand responsive, and requires a 

reservation.  The fare to ride is $1.75 each way.  In 2007, RTA provided 

481,850 paratransit trips. 

A full system map can be viewed at: 

http://www.riderta.com/pdf/maps/System_Map_Main.pdf 

Background/Description 

The Greater Cleveland RTA’s BRT service, referred to as HealthLine, opened 

for service late in 2008.  New BRT service is part of a larger redevelopment 

effort called the Euclid Corridor Transportation Project ECTP.  The Euclid 

Avenue corridor is one of the oldest areas of the city and has long been an 

important part of Cleveland, changing along with the city.   

Because Euclid Avenue connects the city’s two employment hubs, downtown 

Cleveland and University Circle, community discussion and transit studies in 

the last two decades have focused on strategies to increase mobility 

between these two key destinations. In 1993, the Dual Hub Corridor 

Alternatives Analysis/Draft Environmental Impact Statement evaluated both 

rail and bus alternatives for the Euclid Avenue corridor.  Also at that time, a 

bus/transportation systems management alternative was assessed from 

RTA's Transit 2010 Long Range Plan, which included a package of bus 

improvements.   

It was this bus alternative that evolved into the Euclid Corridor 

Transportation Project, with “rapid transit” as the primary component.  In 

1995, both the RTA Board and the Northeast Ohio Areawide Coordinating 

Agency adopted BRT as their preferred alternative. 

The final ECTP is a complete building-face-to-building-face redevelopment of 

Euclid Avenue and includes BRT service; streetscape, amenities, and public 

safety enhancements; and roadway improvements.  In addition, the plan 

features bike paths, on-street parking, and sufficient sidewalk space for 

retail and sidewalk cafes.   
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Between 1997 and 2000, systems planning conceptual engineering 

processes were under way.  By August 2000, the final environmental 

assessment of BRT was completed.  At the same time, RTA conducted an 

ADA design review meeting/Q&A session involving several individuals and 

organized groups of individuals with disabilities to participate in the design of 

the BRT facilities and vehicles.  In addition, throughout the planning process 

RTA held meetings specifically devoted to ADA issues.  Discussion topics 

included wheelchair tie-downs, pedestrian traffic signals, vehicle, roadway, 

station design, signage, and many other topics.  RTA’s ADA Committee 

continues to meet on a biweekly basis.  

Final design of the ECTP began in 2002 and construction began in 2005.  

BRT service, now known as the 

HealthLine, opened for revenue service 

in late 2008.  The Euclid Avenue corridor 

features a single BRT route along Euclid 

Avenue from Public Square to Windmere 

Rapid Transit Station in East Cleveland, 

with 61 stops at 36 stations.  Exclusive 

transit lanes are featured on 9.4 miles of 

the route from Public Square to East 

107th Street, with curbside service 

continuing to Windmere.  An improved 

fare collection system, traffic signal 

prioritization, and stylized vehicles are 

also part of the BRT system.   

Accessibility Highlights 

Elements 

BRT Stations:  As shown in this section, there are three, unique station 

designs along the BRT corridor: Public Square / Downtown, Midtown, and 

University Circle/ East Cleveland (see Exhibits 3.23-3.25).  The three station 

designs represent the environment conditions best supporting passenger 

needs.   

• Center-city platform stations providing a center median boarding and 
alighting platform accessible from both sides of the platform. 

• Urban platform stations accessible from one side of the platform. 

• Conventional station stops along the BRT route corridor accessible via 

ramp deployment from the BRT vehicle. 

Exhibit C.23  

Center-city BRT station with center 

median platform 
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All of the 59 HealthLine stations are 

equipped with fare-vending machines, 

real-time passenger information 

displays, emergency telephones, and 

CCTV digital video recording devices.  

In addition, all stations are designed to 

provide passenger-friendly waiting 

environments, to be integrated into the 

community, and to be easily accessible 

with fast-loading platforms.  Tactile 

pavers define platform edges and 

Audio Pedestrian Signal Detectors 

provide tactile and audio pedestrian 

signals at crosswalks (see Exhibits 

C.26 and C.27). 

BRT vehicles:  In 2004, Greater Cleveland RTA partnered with Lane Transit 

District in Eugene, Ore., to purchase 21 specially designed rapid transit 

vehicles from New Flyer Industries.  The articulated, low-floor, 62-foot 

vehicles, known as Euclid Corridor Vehicles, operate via a low-sulfur diesel 

motor that powers smaller electrical 

engines mounted near the vehicle 

wheels.  Each vehicle is equipped with 

three right-side doors, two left-side 

doors, and interior bicycle racks.  In 

addition, vehicles are uniquely stylized, 

with an aerodynamic, rounded front 

nose and wheel skirts to give the buses 

a more “rail-like” appearance (see 

Exhibit C.28). 

Precision docking:  To provide for 

greater accessibility, ECVs use low-tech 

precision docking at all platform 

stations.  A guide wheel is mounted 

behind the front door of the vehicle and, as the bus docks at a platform, 

makes contact with and rolls along the face of the platform (see Exhibit 

C.29).  This causes a vibratory “feel” to the operator that proper alignment 

of the bus to the platform has occurred.  RTA staff indicated that the system 

is highly effective and that operators are well practiced at precision docking. 

Exhibit C.24  
Urban BRT station accessible from 
left side 

Exhibit C.25  
Conventional platform accessible 
by ramp deployed from vehicle 
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Future Plans 

The Euclid Avenue Corridor HealthLine BRT is Cleveland’s state-of-the-art 

transit feature that is highly anticipated and welcomed by the community. 

Future extensions and other corridor studies are anticipated, but none are 

currently underway. 

Lessons Learned 
• RTA quickly learned to seek advice and explore the failures and successes 

of other transit agency efforts to establish BRT service. This approach was 

extremely valuable and is recommended for other BRT service ventures. 

• Developing three basic station designs adds to consistency and facilitates 

access for all customers.   

• Using tactile pavers to define station locations and station platform edges 

and providing Audio Pedestrian Signal Detectors at crosswalks result in 
safer and more accessible station environments. 

• Equipping vehicles with three right-side doors, two left-side doors, and 

interior bicycle racks adds to system flexibility and enhances interior and 

exterior circulation.  By separating the wheelchair securement area and 
bicycle storage, both types of customers can be accommodated at the 

same time.   

Exhibit C.27  

Pedestrian-activated crossing 
signal 

Exhibit C.26  

Tactile pavers define station 
platform edges 
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• Vehicles are uniquely stylized, with an aerodynamic, rounded front nose 
and wheel skirts to give the buses a more “rail-like” appearance, which 

has reinforced the “rapid transit” appeal of the system.  

• .Using low-tech precision docking has improved the bus-to-platform 

interface and adds to the accessibility of the system. 

Miami-Dade Busway BRT  

History 

In 1960, the then-Dade County Commission passed an ordinance creating 

the Metropolitan Transit Authority, based in Miami, Fla.  Since then, MTA 

evolved through several iterations including the Metro-Dade Transportation 

Administration, Metro-Dade Transit Agency, Miami-Dade Transit Agency, and 

is now known as Miami-Dade Transit (MDT).  MDT is the twelfth largest 

transit agency in the country and includes four major components: (1) 

Metrobus, operating throughout most areas of Miami-Dade County; (2) 

Metrorail, an electrically powered, elevated, rapid transit system stretching 

22.4 miles, from Kendall to Medley; (3) Metromover, a 4.4-mile elevated 

people mover that serves the downtown central business district of Miami; 

and (4) Special Transportation Service, paratransit designed to meet the 

needs of people with disabilities who are unable to use regular fixed route 

transit services.  Miami-Dade Transit serves more than 326,000 weekday 

boarding plus more than 4,000 boardings on the STS system.   

Exhibit C.29  

Guide wheel permits precision 
docking 

Exhibit C.28  

Vehicles are stylized to have a rail-

like appearance 
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Background/ Description 

Miami-Dade Transit implemented BRT in two phases.  Phase I – South 

Miami-Dade Busway (a Florida Department of Transportation project) – 

opened in February 1997, running along the former Florida East Coast 

railroad right-of-way, parallel to US 1.  The exclusive, two-lane roadway 

operates on an eight-mile stretch between the Dadeland South Metrorail 

Station and Cutler Ridge.  Opening of the South Miami-Dade Busway 

essentially extended transit rail services of the MDT Metrorail system beyond 

the southern limits for an additional eight miles.  At the time of 

implementation, there were 15 stations along the Busway, served by five 

routes: Busway MAX, Busway Local, Busway Coral Reef MAX, Saga Bay MAX, 

and Route One Busway.  The regular fare was $1.25, which was the same as 

other MTD fixed route services.  The reduced fare for people with disabilities 

and students in grades K-12 was $0.60. 

Phase II of the Busway extended BRT service south from Cutler Ridge to 

Florida City.  The 11.5-mile extension was constructed and implemented in 

segments.  Segment 1, running from SW 112th Avenue to SW 264th Street, 

opened for revenue service on April 24, 2005.  The segment is five miles 

long and provides service at six additional stations.  Segment 2 of Phase II 

operates along a 6.5-mile stretch between SW 264th Street and SW 344th 

Street, serving seven new stations.  Segment 2, Phase II opened for 

revenue service on Dec. 16, 2007.  The Busway BRT system has made the 

entire Miami-Dade County accessible and, through connections to the Tri-

Rail commuter rail system and the bus service provided by Broward and 

Palm Beach counties, allows passengers to travel from the southernmost 

limit of Miami-Dade County at Florida City to as far north as Jupiter, Fla., a 

distance of 120 miles. 

Currently, there are 22 stations along the Busway.  Three routes operate 

entirely on the Busway, originating at the Dadeland South Metrorail Station: 

• Route 31 Busway Local - Service to SW 112th Street  

• Route 34 Busway Flyer - Service to SW 344th Street at Florida City Hall 

• Route 38 Busway MAX - Service to SW 344th Street at Palm Drive 

Four additional BRT routes originating at the Dadeland South Metrorail 

Station provide service via the Busway, with continuing local or express 

service: 
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• Route 1 Via Busway - Service to SW 168th Street Park & Ride Lot via the 

Busway, with continuing service north to the Dadeland North Metrorail 

Station or west to Rockdale via Caribbean Boulevard 

• Route 65 - Service to SW 136th Street via the Busway, with continuing 

local service to Coconut Grove  

• Route 252 Coral Reef MAX -  Service to SW 144th Street via the Busway, 

with continuing express service to Country Walk 

• Route 287 Saga Bay MAX - Service to SW 168th Street Park & Ride Lot via 

the Busway, with continuing express service to the South Dade Health 

Center 

Route 52 originates at the South Miami 

Metrorail Station and travels on the 

Busway to access Dadeland South 

Metrorail Station.  Off-Busway service 

terminates at Community Health of 

South Dade.  In addition, local feeder 

routes circulate throughout the 

surrounding neighborhoods, some 

connecting to Busway routes.  The 

map shown in Exhibit C.30 provides an 

overview of the service operated in 

and around the Busway, which is 

shaded in gray.   

With the exception of Route 38 Busway 

MAX, in general, BRT service is 

operated seven days per week, from 5:30 a.m. to 1 a.m.  Route 38 runs 24 

hours a day, seven days per week.  The current general public fare is $1.50.  

Accessibility Highlights 

MDT’s Office of Civil Rights actively pursued public participation in the 

planning and design of the Busway infrastructure and BRT service.  Public 

right-of-way access was a key concern of the participating groups, including 

the Miami-Dade County Commission on Disability Issues and several 

organized local disability groups.  Attention to pedestrian crossing signals, 

BRT station design, service schedules, and transfer to other routes were 

issues of concern that were coordinated with the design and planning 

groups.  Input from the disability advisors was also applied to the vehicle 

procurement process. These efforts resulted in fully accessible BRT systems 

with the following accessible features: 

Exhibit C.30  

MDT services available on and near 
the Busway 
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• Accessible pedestrian crossing signals and actuators included within 1/4 
mile of the BRT corridor  

• “Station” versus “Stop” label for BRT transit facilities, which includes 

application of rail requirements under the ADAAG 

• Accessible buses used for BRT service with ramp-equipped accessible 
boarding features (see Exhibit C.31) 

• Automated stop announcement system equipped buses 

• Farebox collection systems on board buses (future smartcard system will 

be employed) 

• Paratransit-eligible riders travel fare free 

• Blended sidewalk/gutter design with detectable warnings on Phase II 

design (see Exhibit C.32) 

• Accessible park-and-ride lots provided at four locations on the BRT 
system 

• No-charge transfer from BRT to the Metrorail when traveling northbound 

Elements 

Stations:  MDT Busway stations have consistent design features between 

the two phases of design and construction.  The arching roofline of the 

station shelters and other architectural characteristics are directly attributed 

to community input for the appearance and amenities for each section of the 

system (see Exhibit C.33).  Several public participation meetings were held 

during the planning and design phases of the BRT system development and 

individual and group suggestions were adopted. 

Exhibit C.31  

Busway vehicles are equipped with 
ramps 

Exhibit C.32  

Blended sidewalk/gutter design 
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Some of the stations have specific local 

finishing elements to fit within the 

community.  Elements such as color, 

textures, finishes, and amenities were 

included in the design of each station to 

give the community served by the 

station a feeling of ownership.  This 

approach has proven to be highly 

effective toward “partnering” with the 

public.  Station spacing along the 

busway is not prescribed by standards 

but based on ridership demands and 

existing crossing street locations. 

Station boarding and alighting areas (platforms) are constructed parallel to 

the Busway travel lanes with a slip lane for bus loading/offloading operations 

at the six-inch high concrete platform.  Kneeling buses with flip-out ramps 

are used for accessible boarding and present ADA-compliant slopes for 

boarding and alighting.  The following features are present at MDT Busway 

stations: 

• Continuous seating area (benches) are provided along the back wall of 

the shelter structure 

• Public telephones are provided at some stations 

• Station raised-letter and Braille name sign, station identification signs, 
route and schedule signs, fare information signs, local features 

trailblazing signage, and MDT system information signs 

• Lighting fixtures over the boarding platform (under the shelter arch) 

• Consistent landscape design 

• Waste receptacles and bicycle securement racks are provided at some 

stations 

• For branding and identification purposes, each station has a large 

triangular pylon structure marking the station site (see Exhibit C.34) 

Vehicles:  MDT has a procurement process underway to purchase 60-foot-

long, 56-passenger capacity, low-floor, articulated diesel/electric hybrid 

buses for the BRT service.  Currently MDT uses standard 32-foot-long, 26-

passenger capacity, low-floor, non-articulated buses for local fixed route and 

BRT service with the following features: 

Exhibit C.33  

Arching roofline of Busway station 
reflects community input 
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• All of the buses are ramp equipped 

with standard ADA-compliant 

wheelchair securement equipment 

• Buses have kneeling (nine inches 

above roadway) feature 

• Automated on-board stop-

announcement systems 

• On-board fare-payment system 

• APC passenger-flow information 

system used. 

Running ways: The dedicated two-

lane busway used for the BRT system 

is highly effective in providing 

uninterrupted travel.  The following are characteristics of the busway: 

• Slip lanes provide an out-of-traffic stopping scheme for BRT vehicles to 
position at station boarding platforms and to merge back onto the busway 

with ease 

• Local transfer bus service also merges onto the busway at prescribed 

transfer points then returns to local route service 

• Signals are neither timed nor prioritized for BRT service, although MDT is 

exploring improvements to intersection traffic control to improve 

efficiency of the BRT system 

• Maximum speed of 45 mph with 15 mph slowdowns at intersections 

enforced 

• A bicycle pathway has been constructed parallel to the busway travel 

lanes. 

Future Plans 

MDT has no plans to expand the current BRT system.  However, some 

studies exist or are pending for BRT service on other transit corridors in the 

region. 

Lessons Learned 

MDT staff indicated several lessons learned from initiation of the BRT service 

in Miami: 

• Inclusion of the community and organized disability groups resulted in a 

partnership in the design features of the BRT stations and vehicles 

Exhibit C.34  

Each Busway station has a large 

pylon marking the site 
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• Effective branding of the Busway for BRT services established the “rapid” 

and separate nature of the BRT from local bus service.  This was 

important as the vehicle fleet is used systemwide. 

• Consistent station design features and amenities contributed to the 

accessibility of the stations and vehicles 

South Busway BRT 

History 

The Port Authority of Allegheny County was created by the General 

Assembly of Pennsylvania in 1956 to plan and develop port facilities in the 

Pittsburgh area.  In 1959, the Act of 1956 was amended to authorize the 

Port Authority to acquire privately owned public transit operators and to own 

and operate a public mass transit system in Allegheny County.  The Port 

Authority began providing transit services in 1964 and currently provides 

public transportation service to 1.4 million people within Allegheny County’s 

775-square-mile area. 

PAAC (formerly known as PAT) operates fixed route bus, light rail, and 

incline services, and contracts for ADA complementary paratransit service.  

The Port Authority’s network includes the T (light-rail system with a 

downtown subway and three lines to the South Hills), busways (BRT), two 

inclines, and on-street bus routes; together these offer an integrated system 

of public transportation throughout Allegheny County.   

PAAC’s fixed route bus service includes 182 routes, many of which provide 

service between 6 a.m. and midnight, providing more than 60 million 

passenger trips annually.  The T light-rail service is provided on five routes 

along 25 miles of track.  There are 25 high-level platform stations, 43 low-

level stations, and three subway stations along the routes.  Service is 

operated about 21 hours a day, seven days per week, providing more than 

7.1 million trips annually.   

ACCESS Transportation Systems is the Port Authority’s ADA complementary 

door-to-door paratransit service.  Demand-responsive service is provided 

throughout Allegheny County and within 1.5 miles of the county line, seven 

days per week, from 6 a.m. to midnight, and any other times when fixed 

route service is in operation.   
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Fares for bus, T, and incline service 

are the same regardless of mode, and 

are determined based on a travel 

zone.  A surcharge is also assessed for 

cash fares for trips taken by T during 

morning and evening peak hours.  

Weekly, monthly, annual, and 10-trip 

passes are also available. 

Background/ Description 

Pittsburgh currently operates three 

BRT Busways (see Exhibit C.35): 

• The South Busway, which was the first dedicated non-highway-based 

busway in the United States when it opened in 1977.   

• The Martin Luther King, Jr., East Busway, which opened in 1983 and was 

extended in 2003.  This service was the focus of the site visit. 

• The West Busway (airport link), which opened in 2000. 

Exhibit C.36 provides comparative data for the busways. 

Stations on the original South Busway were extremely basic; later, the 

busway features improved stations, but these are still modest in dimensions, 

design, and materials.  All stations rely on at-grade pedestrian crossings. 

South Busway stations are treated more as enhanced bus stops (some even 

feature “bus stop” signs) than as the “rapid transit” stations.  Stations are 

not barrier separated.  Fares are paid on board all of the BRT vehicles.  

Although all three busways provide grade separation, design speeds vary.  

The South Busway, in particular, shares a tunnel and a short section of 

running way with light-rail trains, necessitating lower operating speeds. 

Pittsburgh’s 25-mile light-rail network is more extensive than its busways 

(i.e., the light-rail network is longer than all busways combined and serves 

more stations), and operates in a subway tunnel through the downtown, 

enhancing travel times as well as the customer experience. 

 

Exhibit C.35  

Pittsburgh’s BRT System 
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Exhibit C.36 

PAAC Busway Characteristics 

 

South 
Busway 

MLK, Jr., 
East Busway 

East 
Busway 

Ext. 
West 
Busway 

Cost to construct 

(millions) $27 $115 $68 $258 

Length (miles) 4.3 6.8 2.3 5.0 

Stops/Stations  9 10 6 

Routes using 

busway 12 32 8 

Daily runs 552 943 413 

Travel time 

savings (minutes) 20-30 25-34 6-15 20 

Average daily 

ridership 10,000 28,000 10,000 

 

As indicated in the table above, a large number of bus routes use the three 

busways.  Both the East and the West Busways support a spine, or “all-stops 

service” that operates exclusively on the busway facility (except for 

downtown, where all buses must operate on surface streets).  The South 

Busway has no dedicated all-stops route, but is served by routes that 

continue south of the southernmost station to serve destinations beyond the 

busway. Just over half of all busway users ride an all-stops service; the 

numbers for each busway are remarkably consistent and range between 51 

percent and 53 percent.  

The East Busway was used as the focus for the site visit to PAAC.  

Infrastructure and vehicle characteristics are similar among all three of the 

BRT lines and, where information was provided, differences are pointed out.  

It must be noted that the individuals initially responsible for the planning, 

design, and construction of the PAAC BRT segments and system parameters 

are no longer with PAAC.  Therefore the detailed information that has been 

available for newer BRT systems visited is not available for this site visit 

report.   
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Exhibits C.37 and C.38 show two of the stations located along the MLK, Jr. 

/East Busway BRT line. 

Accessibility Highlights 

PAAC’s commitment to involving individuals and groups representing people 

with disabilities is applied in all aspects of providing public transportation.  

Although information was not available 

concerning the specific input from the 

disability community during the 

planning of PAAC’s three busways, 

PAAC has made improvements to the 

BRT infrastructure to provide an 

accessible system.  Stations along 

PAAC’s fixed route system (the Martin 

Luther King, Jr. East Busway, West 

Busway, and the T) are accessible.  

These transit facilities have wheelchair 

ramps, curb ramps, for easy and 

convenient access, guide rails, and key 

station information available in raised lettering and Braille.  In addition, the 

T has high-platform stations, allowing direct access to light-rail vehicles, 

although low-level stops along the T and South Busway and the Duquesne 

Incline (which is not operated by PAAC) are not accessible. 

The Committee for Accessible 

Transportation has been in existence 

since 1991.  It is composed of people 

with disabilities, agencies that serve 

them, and members of their families.  

CAT advises PAAC and ACCESS 

Transportation Systems on how to 

make public transportation accessible 

to riders with different types of 

disabilities.  It meets quarterly and is 

governed by a 15-member steering 

committee, which is elected by its 

membership every two years. 

Vehicles:  All vehicle types in PAAC’s bus fleet may be operated in busway 

service, using the busways to provide travel time benefits to an existing bus 

Exhibit C.37  

Negley Avenue Station 

Exhibit C.38  
Swissvale Station 
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system.  Articulated coaches provide most of the spine service on the East 

Busway route.   

All Port Authority buses are equipped 

with the kneeling feature and all bus 

and rail vehicles, as well as the 

Monongahela Incline, are accessible.  

Bus lifts are found on most Port 

Authority buses, although the 314 low-

floor buses (buses without steps) are 

equipped with ramps for accessible 

boarding of the vehicle (see Exhibits 

C.39 and C.40).  Buses also include 

automated announcement systems and 

on-board fare payment. 

Running ways:  Pittsburgh’s busways are fully grade separated from other 

traffic (except for a section of the South Busway that shares a guideway with 

the light rail). However, busway infrastructure is not carried into and 

through downtown.  On the east side, 

the busway terminates at Penn Station, 

at the eastern edge of downtown.  The 

East Busway routes serve Oakland, but 

as is the case for the downtown area, 

they operate on existing streets.  On 

the western end, the West Busway 

currently terminates on West Carson 

Street in Pittsburgh’s West End 

neighborhoods near the south bank of 

the Ohio River.  The South Busway 

ends at Station Square, across the 

Monongahela River from downtown. 

Future Plans 

PAAC is not currently planning for new busways.  The Eastern Corridor 

Transit Study (2003) considered an extension of the East Busway from its 

present terminus in Swissvale to Monroeville, a major suburb in eastern 

Allegheny County.  This study was updated in 2006 and a shorter extension 

to East Pittsburgh has been considered.  Port Authority’s Transit 

Development Plan will identify future on-street BRT corridors.  

Exhibit C.39  

BRT vehicle 

Exhibit C.40  

Interior of BRT vehicle 
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Lessons Learned 

Through time, improvements to the BRT stations have included refined 

standards to address accessibility, branding, and consistency in the design 

and construction of the stations. As the BRT facilities age, a planned 

replacement of facilities and vehicles will include more state-of-the-art 

elements to give the PAAC Busways a definitive role in the Allegheny County 

regional transportation service area. 

PAAC also faced challenges because of the hilly terrain of the service area, 

which has to be taken into consideration when planning access to LRT and 

BRT services.  For example, extensive ramps are needed to connect adjacent 

neighborhoods with the transit stations.  Additionally, the East Busway was 

built adjacent to a main-line railroad, which poses further access issues.  

Vertical changes in level have been a major challenge to providing accessible 

BRT stations and stops.  Where PAAC has control of the property, ramp 

systems have been constructed to provide an accessible connection from 

adjoining properties (typically neighborhood approaches) to the busway 

service level.  Mixed degrees of success have been achieved with this 

approach, and PAAC continually pursues possibilities for accessible 

connections through planned improvements performed by local jurisdictions. 

Current access through connections to the busways via park-and-ride lots, 

local bus service transfer, and rail service transfers, along with accessible 

street approaches has been an acceptable method of providing access to the 

BRT services. 

Silver Line BRT 

History 

The Massachusetts Bay Transportation Authority was formed in 1964 by an 

Act of the General Court, Chapter 563/M.G.L.A. Chapter 161A.  The MBTA 

was the successor to many other forms of public transportation in Boston, 

dating back to the 1600s.  Since then, the MBTA has become the nation’s 

fifth largest transit provider, providing approximately 1.1 million trips each 

weekday.  The MBTA provides service in 175 cities and towns in Boston and 

the greater Boston area. 

The MBTA operates 181 bus routes, five BRT routes, three rapid transit lines, 

five streetcar/subway routes, four trackless trolley routes, 13 commuter rail 
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routes, and commuter boat service.2  ADA complementary paratransit 

service is operated under contract.  Hours of service vary according to 

mode, and regular fares range from a cash fare of $1.50 for bus service, $2 

for subway service, $1.70 to $7.25 for commuter rail, and $6-$12 for 

commuter boat service.  Discount passes and reduced fare Charlie Cards are 

available.   ADA paratransit service is provided for $2 per one-way trip. 

A full system map may be viewed online at: 

http://www.mbta.com/schedules_and_maps/system_map/. 

Background/Description 

The Silver Line, the MBTA’s BRT system, has been planned and implemented 

over three phases (see Exhibit C.41).   

Phase I began in 1998 with the establishment of a design committee and in 

1999 the Silver Line was designated as a FTA BRT demonstration site.  

Design was completed in 2001, and 

construction began immediately.   

During the design stage of Phase 1, 

electronic fare-payment technology was 

not yet available.  The MBTA designed 

vehicles to accept token payments but 

also to be adaptable to future changes 

in fare payment technology.  In terms 

of station design and amenities, 

because all of the stations along 

Washington Street are owned by the 

City of Boston, the MBTA was limited 

by what the City would allow. 

Although the Silver Line officially opened for service in July 2002, more than 

half a year earlier, MBTA Route 49 had been rerouted to the newly 

constructed BRT contraflow lane.  Articulated vehicles were not put into 

service until July 2003, a year later.   

Phase I, now known as SL - Washington, provides BRT service between 

Dudley Square in Roxbury and Boylston Street in downtown Boston.  There 

are now 13 “stations” on the SL - Washington route, all at street level in 

mixed traffic (see Exhibit C.42).   

                                            
2 http://www.mbta.com/about_the_mbta/history/?id=970  

Exhibit C.41  
Complete Silver Line 
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The SL - Washington Street Stations include: 

• Dudley Square Station 

• Melnea Cass Boulevard Station 

• Lenox Street Station 

• Massachusetts Avenue Station 

• Worcester Square Station 

• Newton Street Station 

• Union Park Street Station 

• East Berkeley Street Station 

• Herald Street Station 

• New England Medical Center Station 

• Chinatown Station 

• Downtown Crossing Station 

• Boylston Street Station  

Phase II of BRT, now known as the SL - 

Waterfront, opened for revenue service 

in December 2004, with one route, 

which includes three underground 

stations located in a dedicated busway 

tunnel linking South Station and the 

South Boston Waterfront.  Underground 

stations are South Station, Courthouse 

Station, and World Trade Center 

Station; the route ends at the street-

level Silver Way Station in South 

Boston (see Exhibit C.43).   

Automatic fare-collection systems were added on Jan. 31, 2005, and in June 

2005, the MBTA introduced dual-mode hybrid vehicles to its BRT fleet.  The 

new vehicles have the ability to run on electricity via catenary while below 

ground or with fuel power above ground.  Along with the new vehicles, the 

Waterfront tunnel service was expanded to include three surface routes: SL1 

Logan Airport, SL2 Boston Marine Industrial Park, and SL2&3 City Point via 

Boston Marine Industrial Park.   

Exhibit C.42  

Lenox Street Station on SL – 
Washington 
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The SL1 - Logan Airport route stops at all five airport terminals at Logan 

Airport and continues to South Station via Silver Line Way and the 

underground busway tunnel.   

SL2&3 – City Point serves Dry Dock 

Avenue and Design Center Place and, 

during certain hours, Northern Avenue 

and Tide Street, before arriving at 

Silver Line Way.  SL3 City Point runs 

the same route as SL2, but originates 

from the City Point bus terminal, rather 

than Dry Dock Avenue.  

Phase III, the final segment of the 

MBTA’s seven-mile BRT project, will 

provide a high-frequency link between 

the two segments of current BRT 

service on Washington Street and the 

South Boston Waterfront via two tunnel 

segments and on-street, bus-only running lanes.  Underground stations will 

be added in Chinatown and at the current Boylston Street station, which is 

not accessible.  The plans are undergoing environmental and historic 

preservation review.  At the time of the case study visit, the MBTA was 

projecting that revenue service would begin in 2016. 

An interactive online map showing the Silver Line Service may be viewed at: 

http://www.mbta.com/schedules_and_maps/subway/lines/?route=SILVER  

Accessibility Highlights 

Phase I and Phase II of the Silver Line were two independent projects.  

During both planning processes, there was broad community and 

stakeholder involvement concerning BRT station locations, elements, and 

amenities.  The MBTA s Silver Line Communication and Community 

Development Office was established in 2003 to formally manage and 

implement the MBTA’s public involvement process.  According to the MBTA 

web site, the Development Office: 

“Is working closely with stakeholders and neighborhoods along 

the Silver Line corridor, conducting outreach activities during the 

design and environmental review phases. The MBTA is reaching 

out to stakeholders by proactively conducting on-going dialogue 

with stakeholders, addressing their concerns, sharing 

Exhibit C.43  

MBTA Silver Line BRT vehicle in the 
dedicated busway 
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information, and maintaining and promoting goodwill. 

Additionally, the SLCO continues to inform and educate 

stakeholders on Phase III development, by involving and 
encouraging community groups and organizations to participate 

in meetings and other activities.” 

Some of the outreach activities conducted by the MBTA and the SLCO 

include: 

• Scheduling public meetings at places and times convenient and accessible 

for the general public, low-income workers, persons with disabilities or 

limited mobility, and parents with childcare needs 

• Meeting with local residents, business owners, and elected officials before 

construction to discuss potential impacts and holding meetings 
throughout the process to provide updates 

• Providing access to a construction liaison to answer questions and 

address concerns 

Elements 

The BRT vehicles are now operated with low-floor buses, which include front-

door ramps for individual who require 

level-boarding assistance.  The 

wheelchair securement area includes 

space for two wheelchairs (see Exhibit 

C.44).  MBTA staff noted that 

individuals traveling with larger 

wheelchairs and scooters sometimes 

have difficulty navigating the front 

entry area because there is limited 

maneuvering room.   

It is the policy of the MBTA that all 

mobility devices must be secured on 

board fixed-route buses.  If a user 

chooses not to be secured, inspectors 

are required to report that information to dispatch before proceeding.   

Off-board fare payment: Accessible, off-board fare payment kiosks and 

gates are located at South Station, World Trade Center Station, Courthouse 

Station, and at Logan Airport terminal stations.  On-board fare payment is 

allowed at all stops (see Exhibit C.45). 

Exhibit C.44  

Wheelchair securement system on 
Silver Line BRT vehicle 
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Way-finding/ Uniform stops location: All airport stops on the SL1 - 

Logan Airport route are located at the far end of each terminal.  Uniform 

stop location makes it easier for everyone to find the stops. 

Future Plans 

The MBTA is planning to add accessibility features such as the following: 

• ADAAG Guidelines: Even though there is no current requirement to 

meet the current ADAAG requirements for BRT stops/stations, according 

to staff, the MBTA plans to design its BRT stops/stations to meet the 

current standards of the ADA Accessibility Guidelines for Buildings and 
Facilities.  

• Detectable warning strips at stations: The next capital budget 

request for Silver Line operations will include a line item to have 

detectable warning strips installed at all stations.  This is especially 
important now that quiet, electric vehicles have been introduced into 

service. 

• Curb and platform enhancements: In Phase III, stations will be 

designed with granite curbs and cement platforms to replicate a street 
with an eight-inch curb. 

• Level-boarding vehicles: Phase III vehicles will feature level-boarding 

technology, making the use of a wheelchair ramp unnecessary. 

• Rear-facing wheelchair bays: The MBTA is investigating the use of 

rear-facing wheelchair securement areas on its BRT buses. 

• Multiple-door loading: Future BRT vehicles will feature multiple 

accessible doors to allow easier boarding and alighting for persons using 

mobility devices. 

• Updated information systems: The MBTA has purchased a new interior 
information system that will allow inspectors, when the vehicle is not 

moving, to use a single button to confirm that all audio, text, and GPS 

vehicle features are working properly.   

Lessons Learned 

Although the MBTA had been proactive in soliciting community support as 

required for this type of project in an urban area and interfacing with a 

century-old transit system, only minimal public input was specifically 

received from disability groups and advocates.  In retrospect, staff 

suggested that elements such as the detectable warnings on platform edges 

within the busway should have been included from the start, not added 
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later.  At a minimum, they provide guidance for the entire riding public not 

to walk into the underground tunnel running way.   

The MBTA has added automated stop-

announcement systems to its bus 

system, including BRT vehicles; 

however, issues related to loss of signal 

in the tunnels were not addressed until 

after revenue service had begun.  That 

issue has been corrected, but is 

noteworthy for other systems to 

consider. 

The MBTA staff interviewed for this 

case study suggested that an important 

element of success was to remain 

flexible to be able to adjust system requirements and adapt to changing 

system requirements, including new technologies.  As a system the MBTA 

has had to work hard to make its subway system accessible, given the age 

of the system and surface-level conflicts with property owners and historic 

preservation concerns.  As the BRT system evolves, additional attention is 

being paid to overall system access and, as noted above, Phase III design 

elements will include additional attention to making the system more user-

friendly for all riders. 

Exhibit C.45  
Fare gate at South Station 
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