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I ntroduction

Thistechnical assistance document isone of aseries provided to helpin understanding
the background and underlying rationaleof the Americans with Disabilities Ad Accessibility
Guidelinesfor Transportation Vehicles (Vehicle Guidelines) and how the guidelinesmay apply
inaparticular case. Thedocumentsin thisseriesare:

Buses, Vans & Systems

Rapid Rail Vehicles & Systems

Light Rail Vehicles & Systems

Commuter Rail Cars & Systems

Intercity Rail Cars & Systems

Over-the-Road Buses & Systems

Automated Guidew ay Transit Vehicles & Systems

High-Speed Rail Cars, Monorails & Systems

Trams, Similar Vehicles & Systems

Theinformation inthisdocument isbased onthe preamble published with the Vehicle

O O O O O o o o

Guidelines, augmented with material developed in response to questions which have been
posed to the Architectural and Transportation Barriers Compliance Board (Access Board) since
publication of the guidelines. The Department of Transportation (DOT) has issued standards
for vehicles based on the guidelines. The guidance in this document does not constitute a
deter mination of compliance with the DOT standards or with your rights or responsibilities
underthe ADA and isnot bindingon DOT.

Background

The Americanswith DisabilitiesAct (ADA) [P.L. 101-336, 42 U.S.C. 12101, & ], signed
into law by President Bush on July 26, 1990, is landmark legislation to extend civil rights
protection to people with disabilities. The ADA prohibits discrimination on the basis of
disability in employment, State and local government services, public transportation, public
accommodations, commercia facilities, and telecommuni cations.

Title Il of the ADA prohibitsdiscrimination on the basis of disability in services,
programs, and activitiesprovided by public entities, including units of State and local
government and the N ational Railroad Passenger Corporation (Amtrak). Title Il addr esses
publictransportation and contains provisions specifically add ressing the following types of
transit systems: fixed route bus, rapid rail, light rail, commuter rail, and intercity rail. Under
title 11, transit systems of thesetypes which are owned or operated by public entities, and
persons under contract with such entities, must be made readily accessible to and useable by
individuals with disabilities, including individuals who use w heelchairs. With respect to
publicentities title Il requires that:



New Vehicles. New vehicles purchased or leased after August 25,1990, must be accessible.

Used Vehicles. If used vehicles are purchased or leased after August 25, 1990, good faith
efforts must be made to obtain accessible vehicles.

Remanufactured Vehicles. If vehicles are remanufactured after August 25, 1990, to extend
their useful life for 5years or morein the case of buses and rapid and light rail vehides, or for
10yearsin the case of commuter and intercity rail cars, then the vehicles must be made
accessible to the maximum extent feasible.

"One-Car-Per-Train" Rule. At lead onevehide or car in each train of two or more cars must be
accessible as soon as practicable but in no event later than July 26, 1995, in the case of rapid,
light, commuter, and intercity rail systems.

Demand Responsive Systems. New vehicles purchased or leased after August 25, 1990, for use
in ademand responsive sysem operated by a publicentity, or by a person under contract with
such an entity, must be accessible unless the system, when viewed in its entirety, provides to
individuals with disabilities alevel of service equivalent to that provided to other members of
the general public.

Title 111 of the ADA prohibitsdiscrimination onthe basis of disability in public
accommodations and services provided by private entities. Under titlelll, public
transportation services(other than by airaaft) provided by private entities must also bemade
readily accessible to and usable by individuals with disabilities, including individuals who use
wheelchairs. Under title 11, thefollowing requirements apply to private entities that are
primarily engaged in the business of transporting peopleand whose operations affect
commerce:

New Vehicles. New vehicles purchased or leased after August 25, 1990, must be accessible
unless the vehicleistobe used solely in ademand responsive system that, when viewed inits
entirety, providesto individuals with disabilities alevel of service equivalent to that provided
to other members of the general public. Thisrequirement does not apply to automobiles, vans
with aseating capacity of lessthan 8 passengers, or over-the-road buses.

Vans. New vanswith aseating capacity of lessthan 8 passengers purchased or leased after
February 25, 1992, must be accessible, unless the system for w hich the van is being purchased



or leased, whenviewed in itsentirety, providestoindividuas with disabilitiesa level of service
equivalent to that provided to other member s of the general public.

Rail Cars. New rail passenger cars purchased or leased after February 25, 1992, must be
accessible. Rail passenger cars remanufactured after February 25, 1992, to extend their useful
lifefor 10 yearsor moremust be made accessibleto the maximum extent feasible.

For privateentities not primarily engaged in the business of transporting people but
wh ose oper ations affect commerce, such as hotels, shopping centers, and recreational facilities
which operate shuttles servicefor customers or patrons, title Il requires that:

New Vehiclesfor Fixed Route Systems. New vehiclesw ith aseating capacity of morethan 16
passengers purchased or leased after August 25, 1990, for use in fixed route systems must be
accessible. This requirement does not apply to over-the-road buses. New vehicles with a
seating capacity of 16 passengers or less purchased or leased after August 25, 1990, for usein a
fixed route system mu st al0 be accessible unless the system, when viewed in its entirety,
providesto individuals with disabilities alevel of service equivalent to that provided to other
member s of the general public.

New Vehiclesfor Demand Responsive Systems. New vehicleswith a seating capacity of
more than 16 passengers, purchased or leased after August 25, 1990, for use in a demand
respon sive system must be accessible unless the sy stem, when viewed inits entirety, provides
to individuals with disabilities a level of service equivalent to that provided to other members
of the general public.

Operation of Demand Responsive Systems. Demand responsive sy stems must be operated in
such amanner that after uly 26, 1990, the system, when viewed in its entirety, providesto
individuals with disabilities alevel of service equivalent to that provided to other members of
the general public.

Over-the-Road Buses. Title Il specifically addresses over-the-road buses operated by private
entities. The Office of Technology Assessment (OTA)isresponsible, under title 11l of the ADA,
for studying the access needs of individuals with disabilities to over-the-road buses and the
most cost-effective method s for providing such access. In view of this mandated study, over-
the-road buses covered by titlelll are not required to be accessible to wheelchair or mobility aid
users until July 26,1997, for small providers and July 26, 1996, for other providers. Over-the-
road buses purchased or leased after January 26, 1992, but before July 26, 1996 or 1997 may be
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required to include accesdbility features which do not involve structural changes or use of
boarding devices.

Regulations

The Department of Transp ortation is responsible for issuing regulations to implement
the transportation provisions of the ADA, including accessibility standards for transportation
vehicles. The ADA required the Access Board to develop guidelines to provide guidance to
DOT on establishing the accessibility stand ards for transportation vehicles. DOT published
interim stand ards on October 4, 1990 (55FR 40762). Those standards apply to vehicles
purchased after A ugust 26, 1990, but before October 7, 1991.

The Access Board published its minimum guidelines, known asthe ADA Accessbility
Guidelines for Transportation Vehicles on September 6, 1991, in the Federal Register (56 FR
45530). The provisions for lifts, ramps, and securement devices were daw n primarily from a
series of guidelines d eveloped as part of a project sponsored by the Federal Transit
Administration (FTA), formerly the Urban Mass Transportation Administration (UMTA), in
1986: Guideline Specifications for Passive Wheelchair Lifts, Guideline Specifications for A ctive
Wheelchair Lifts, Guideline Specifications for Wheelchair Ramps and Guideline Specifications
for Wheelchair Securement Devices. Provisionsfrom the Guideline Specifications were
supplemented with additional material derived from common accessibility standards, such as
the Uniform Federal Accessibility Sandards (UFAS and the American National Sandards
Institute (ANS) A117.1-1980 specifications, research sponsored by the Access Board, and
industry practice. Someprovisionsfor Automated Guideway Transportation (AGT) "people
movers" and rapid rail systems were derived from LosAngeles Downtown People Mover:
Handbook on Accessibility for the Elderly and Handicapped (UM TA, November 1980). In
addition, the guidelines incorporated provisions of 49 CFR Part 609 for buses, light rail and
rapid rail systemspublished by UM TA in 1976.

These guidelines, codified at 36 CFR Part 1192, are not, in and of themselves, the
standards for vehicles but rather form the minimum requirements for standards issued by
DOT. DOT has adopted the substance of the guidelines (with minor editorial differences) as
the accessibility standards for transportation vehicles. The final DOT regulation establishes
effective dates for the accessibility standard and add ress when the standards are to be applied
to vehiclesfor which a solicitation closes after October 6, 1991.! See 49 CFR37.7. The Manuals
inthisserieswill deal only with the requirementsfor vehicles procured after this date.

The requirementsfor the size of platform lifts and minimum door height for buses over 22
feet in length apply to solicitations closing on or after January 26, 1992. See 49 CFR 37.13 and
the December 9, 1991, Federal Reqister (56 FR 64214).
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Vehicles Covered

The Board's Vehicle Guidelines primarily address new and remanufactured vehicles
instead of existing vehiclessincethe ADA doesnot necessarily require vehicle retrofit. Existing
buses, for example, are not required to be retrofitted to meet the standard s of Part 33 of the
DOT regulation. Even compliance with the "one-car-per-train rule" and the mobility aid seating
requirements for intercity rail cars can be met by the purchase of new vehicles. How ever, some
entitieswhich do not plan to purchase a sufficient number of new vehicles before the
compliance date for the "one-car-per-train” rule may choose to retrofit exising vehicles. For
these entities, the Board hasincluded provisionsinthe appropriate general sections concerning
such retrofitted v ehicles.

Operations

The Vehide Guidelines cover the design, manufacture and alteration of vehicles, not
their operation. Operational requirements are within the purview of DOT, not the Board, and
are covered by Part 37 of the DOT rule, egecially subparts B and G. Except for the possibility
of operational procedures allowed under the equivalent facilitation provision, discussed below,
the Board's statutory mandate isto ensur e accessibility of the built environment, including
instances in which operational procedures might fail. For example, the Board cannot assume
that the strength, agility and attention of adriver will be sufficient to prevent a heavy
wheelchair from rolling off alift. Thus, the Board hasincluded a requirement for lift platform
barriers. Neither isitappropriate, as one transit operator suggested, to assume that fellow
passengerswill havethestrength or skill to assist persons with disabilities to board vehicles. It
isjust asinappropriate to expect other passengers to lift aw heelchair user into avehicleasitis
to assume others should lift awheelchair over a curb or carry someone up aflight of stairsto
enter a building. Therefore, specificvertical and horizontal gapsfor rail vehicles are specified.

Wheelchair and Mobility Aid Standards

Neither the ADA, nor any other statute, confers upon the Board the authority to set
standards or minimum requirements for w heelchairs and mobility aids. The ADA does,
however, provideaclear mandateto the Board to set the minimum requirementsfor vehicles.
The Board has attempted to carry out this chargein the fairest, most cost effective manner
possible consistent with the stat ute.

Minimum Requirements

It should be noted that these Vehicle Guidelines, and the DOT standards based on them,
are minimum requirements. Sandards or specifications which provide greater access are
permitted. Inaddition, there are sectionswhich expressly permit alternatives (e.g., rear -facing
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securement). The word "may" is used where alternativesare permitted and should not be
construed asa requirement. Also, anappendix hasbeen included in theguidelinesw hich
contains non-mandatory, advisory guidance to assist in applying the rule. The material from
that appendix has been generally incorporated into the discussion material in this document.

Periodic Revisions

The Board intends to conduct periodic updates and revision of the Vehicle Guidelines so
that future technologies and practices can beincorporated into them. Asnoted inthefollowing
discussions, the Board feels that additional dataand study are need ed regarding certain issues
and it intendsto further revise and modify these guidelines based on itsreview of collected
dataand study results. Also, some variations determined to provide equivalent facilitation
may be explicitly incorporated in future up dates.

In addition, the Board plansto revise and update these technical manuals as new
information or technology surfacesor asthe Vehicle Guidelinesthemselvesare changed. In
some places in these manuals, notation is made of drafting errors or sections where the
regulation itself is unclear. Several non-substantive changesin the regulation will be
considered in the next few months and changes will be reflected in revised editions.

How These Manuals are Organized

Each of these manuals deals with a separate transp ortation mode or vehicle type, based
on aparticular subpart of the final regulation (e.g., subpart B - Buses, Vans and Systems;
subpart C - Rapid Rail Vehiclesand Systems; etc.). However, since subpart A applies to all
vehicles, it isincduded at the beginning of each manual. Each manual is self-contained so that
reference to other manualsis not necessary. Where the provisions of the Vehicle Guidelines
refer toother modes, or where the DOT regulation requires one type of vehicle to comply with
the requirements of another type, the relevant sections are repeated.

The portions of thisdocument which appear in bold are the provisions as they appear
in thefinal Vehicle Guidelines. Thetextimmediately followingis adiscussion of therationale.
For purposes of this document, the section number s correspond to the provisions as they
appear in Title 36 of the Code of Federal Regulations. The numbering system of DOT's
regulation followsthe sameformat with the exception of the prefix number (i.e., 81192.23(b)(6)
is substantively identical to 838.23(b)(6), etc.). Some of the provisions, particularly the
requirements for horizontal gapsand vertical displacement betw een vehicles and platforms,
must beread in conjunction with the station design requirementsin 36 CFR Part 1191, which
areincluded as A ppendix A of the DOT regulation at 49 CFR Part 37.

Other Publications



The Access Board has also made availablea checklist based on its ADA Accessibility
Guidelines (ADAA G) for Buildings and Facilities. ADA AG containsrequirementsfor transit
facilities, including bus stopsand terminals, fixed facilitiesand stations, and airports. The
Board also publishestechnical bulletins on certain sectionsin ADAAG. Thesepublications are
availablefree from the Access Board.



Subpart A -- General

§1192.1 Purpose.

Thispart provides minimum guidelines and requirements for accessibility standards
to be issued by the D epartment of Transportation in 49 CFR part 37 for transp ortation
vehiclesrequired to be accessibleby the Americans with Disabilities Act (AD A) of 1990,
42U.5.C. 12101 et seq.

This section merely sets forth the purpose of the guidelines which is to establish the
minimum requirements for standardsissued by DOT. Section 504 of the ADA requires the
Access Board to issue minimum guidelines and requirements for vehicles and facilities. In turn,
DOT must issue standard s which are consistent with these guidelines. The DOT standards
could bemorestrict than theguidelinesbut can not provid e alesser degree of accessibility .
Thisformat issimilar to that under the Architectural Barriers Act of 1968in which the Board
issued the Minimum Guidelines and Requirements for Accessible Design w hich setsthe
baseline for the Uniform Federal Accessibility Sandards (UFAS). As discussed previously, the
vehiclestandardsthemselveshavebeen issued by DOT and arecodified at 49 CFR Part 38.

81192.2 Equivalent fadlitation.

Departures from particular technica and socoping requirements of these guidelines
by use of other designs and technologies are permitted wher e the alternative designs and
technologiesused will provide substantially equivalent or greater access to and usability of
thevehicle. Departures areto be considered on a case-by-case basis by the D epartment of
Transportation under the procedure set forth in 49 CFR 37.7.

The Board and DOT agree that there is a need for some flexibility to address unique and
special circumstances and to facilitate the application of new technologies. Therefore an
"equivalent facilitation" provision has been included that is similar to the provision in the
buildings and facilities guidelines. DOT has established procedures und er which an entity
(eg.,transit agencies, providers, eic.) may pursue alternative means of providing accessibility
with respect to specificrequirements of the standard. The FTA or Federal Railroad
Administration (FRA) Administrator will determine on a case-by-case basis whether equivalent
facilitationisprovided. See 49CFR 37.7for the detailed procedures which must be followed as
part of an application to the Administrator for an equivalent facilitation determination. DOT
intends to consult with the Board in making determinations of equivalency.

The Board wishesto point out that equivalent facilitation does not constitute aw aiver
from any accessibility requirement and is not a lesser standard of accesgbility. Alternate
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designs and technologies may be used only where they will provide substantially equivalent or
greater accessto, and usability of, avehicle. The Board encouragesthat, when consid ering
alternative designs and technol ogies, entities consult with individual s with disabilitiesand
their organizations at the earliest possible stage of the process. The Board is availableto
provide technical assistance regarding equivalent facilitation.

In developing an equivalent facilitation proposal, an entity should consider the intent of
the guideline or standard requirement. For example, large buses are required to have a
doorway height of 5'8' from the raised lift platform. This height, although it accomm odates
only about 70% of the adult male population, isintended to provide some minimum head
clearance for stand ees.

This dearance is especially important where a standee would be positioned outside the
vehicledoor when the liftis downbutismoved up and through thedoor asthe liftis raised.
Other models of lifts do not move the stand ee throu gh the door, but theindividual would need
to pass through thedoor after the liftis raised. Whileit isnot practicable to provide clearance
for the 90th percentile male standee, it is desirable to provide as much head room as possible,
since ducking to clear the doorway may be more difficult for persons with ambulatory
disabilities than for other members of the general population. A greater height w as not
specified because information supplied by vehicle manufacturers indicated that this height was
consistent with that needed to accommodate overhead door opening mechanisms and roof
lines.

How ever, some lifts are designed such that the motion is entirely vertical ("elevator"
type lifts) and a standee ispositioned at the full inboard edge and israised fully within the
vehicle, dear of the door lintel. In this case, the FTA Administrator has determined that the
intent of the doorw ay height requirement is being met by the particular lift configuration,
provided the location of the handrailsis such that the full inboard standing positionisviable.

§1192.3 Definitions.
Accessible means, with respect to vehicles covered by this part, compliance with the
provisionsof this part.

Automat ed guidew ay transit (AGT) system means a fixed -gui deway transp ortation
system w hich operateswith automated (driverless) individual vehiclesor multi-car trains.
Service may be on afixed scheduleor in responseto a passenger-activated call button. Such
systems using small, slow moving vehid es, often operated in airports and amusement park s,
are sometimes called "people movers".

11



Bus means any of several types of self-propelled vehicles, other than an over-the-road
bus, generally rubber tired, intended for use on city streets, highways, and busways,
including but not limited to minibuses, forty- and thirty-f oot transit buses, articulated buses,
doubl e-deck buses, and el ectric powered trolley buses, used to providedesignated or
specified publictransportation services. Sel f-propelled, rubber tire vehicles designed to | ook
like antiqueor vintage trolleysor street carsare considered buses.

Common wheelchairs and mobility aids means belongingto aclass of three or four
wheel ed devices, usable ind oors, designed for and used by personswith mobility
impairments which do not exceed 30 inchesin width and 48 inchesin length, measured 2
inches above the ground, and do not weigh more than 600 pounds when occupied.

Commuter rail car means arail passenger car obtained by acommuter authority (as
defined by 49 CFR 37.3) for use in commuter rail transportation.

Commuter rail transportation means short-haul rail passenger service operating in
metropol itan and suburban areas, operated by acommuter authority whether within or
across the geographical boundaries of a State, usudly characterized by reduced fare,
multipleride, and commutation tick etsand by morning and evening peak period operations.
This term does not include light or rgpid rail transportation.

Demand responsive system means any system of transporting individuas, induding
theprovision of designated public transportation service by public entitiesand the
provision of transportation service by private entities, induding but not limited to spedfied
publictransportation service, which is not afixed route system.

Designated public transportation meanstransportation provided by a public entity
(other than public school transportation) by bus, rail, or other conveyance (other than
transportation by aircraft or intercity or commuter rail transportation) that providesthe
general publicwith general or special service, including charter service, on aregular and
continuing basis.

Fixed route system means a system of transporting individuals (other than by
aircraft),including the provision of desgnated publictransportation service by public
entitiesand the provision of transportation service by private entiti es, incl udi ng but not
limited to specified publictransportation service, on which avehicle is operated along a
prescribed route according to afixed schedule.
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High speed rail means an intercity-typerail service which operates primarily on a
dedicated guideway or track not used, for the most part, by freight, incl udi ng, but not
limited to, trains on welded rail, magnetical ly levitated (maglev) vehicles on aspecial
guidew ay, or other advanced technol ogy vehicles, designed totravel at speeds in excess of
those possible on other types of railroads.

Intercty rail passenger car means arail car intended for use by revenue passengers
obtained by the National Railroad Passenger Corporation (Amtrak) for use in intercity rail
transportation.

Intercity rail transportation means transportation provided by Amtrak.

Lignt rail meansa streetcar-typevehiclerailway operated on city streets, semi-private
rights-of-way, or exdusive private rights-of-way. Service may be provided by step-entry
vehicles or by level-boarding.

New vehiclemeans avehidewhich isoffered for sal e or |ease after manufacture
without any prior use.

Over-the-road bus means a vehicle characterized by an el evated passenger deck
located over a baggage comp artment.

Rapid rail meansasubw ay-typetransit vehiclerailw ay operated on exclusive private
rights-of-way with high-level platform stations. Rapid rail may also operate on elevated or
at-grade level track separated from other traffic.

Remanufactured vehicl e means a vehicle which hasbeen structurally restored and has
had new or rebuilt major components installed to extend its service life.

Specified public transportation meanstransportation by bus, rail, or any other
conv eyance (other than aircraft) provided by a private entity tothe general public, with
general or special service (including charter service) on aregular and continuingbasis.

Tram meansany of several typesof motor vehicles consisting of atractor unit, with or

without passenger accommodations, and one or more passenger trailer units, including but
not limited tovehicles providing shuttle service to remote parking areas, between hotels and
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other public accommodations, and between and withi n amusement parks and other
recreation areas.

Used vehidemeans avehicle with prior use.

The definitions in this section are consistent with the definitionsincluded in the DOT
final rule. Thisset of definitions, how ever, does not include someterms which areincluded in
the DOT rule, primarily those which concern operational issues not add ressed by the
guidelines. Notice that the term "accesd ble" means compliance with the provisions of the
guidelines (or the DOT standardsin 49 CFR Part 38) which includes any determinations of
equivalent facilitation.

§1192.4 Miscell aneous instructions.

)] Dimensional conventions. Dimensionsthat are not noted as minimum or
maximum are absolute.

(b) Dimensional tolerances. All dimensionsare subject to conventional
engineering tolerances for material propertiesand field conditions, including normal
anticipated wear not exceeding accepted industry-wide standardsand practices.

(©) Notes. The text of these guidelines does not contain notes or footnotes.
Additional information, explanations, and advisory materials arelocated in the Appendix.

(d) General terminology. Thetermsused in thispart shal have the following
meanings:

(1) Comply with means meet one or more specification of these guidelines.

(2) If, orif..then denotes aspecification that applies only when the conditions
described are present.

(3) May denotes an option or alternative.

(4) Shall denotes amandatory specification or requirement.

(5) Should denotes an advisory specification or recommendation and isused only in
theappendi x to thispart.

This section contains sev eral provisionsdesigned to reduce some confusion which
became evident in the responses to the original proposal. It contains miscdlaneous
instructions, including dimensiona conv entions and tol erances, and general terminology. An
appendix was also added to the final guidelines that contains additional information,
explanations, and advisory materials. That material is summarized in the discussion sections of
this document, where appropriate.
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With respect to dimensional tolerances, certain materials expand or contract due to
variationsin temperature or during the process of "curing” or drying. Asaresult, even close
tolerances during construction or manufacture cannot ensure continued conformance to agiven
standard. For example, a cable-driven higoricinclined system has been modified to be
generally accessible. How ever, the cable is subjed to uncontrollable stretching during the day,
especially in hot weather. The cars generally provide level entry in the morning, but may be
significantly out of alignment by the end of the day. Such variation, evenin anew sy stem,
resulting from material variations beyond the control of the operator would not be deemed in
violation of the guidelines. Furthermore, unlike buildings and facilitieswhich are essentially
stationary objects, vehicles move and have dynamic aswell as static "envelopes". Springs lose
their elagicity, steel rails and wheelswear down, and supposedly "fixed" objectssettledueto
dynamic stress. The allowance for normal w ear, how ever, isonly to be applied in accordance
with accepted industry standardsand practices, not simply an agency policy. If the industry,
including designers, engineers, manufacturers, operators, and recognized profesd onal
associations agree that aspecific adherence can beachieved abovethat alowed by an agency
policy or practice, it is the industry standard which isto beapplied, not the agency policy.

Reliance on dimensional tolerances, how ever, is not an excuse for improper or deferred
maintenance, or poor design or construction methods. For example, the claim of "dimensional
tolerances" could not be made for alift which failsto meet the vehicle floor within the limits
specified in these guidelines, simply because an adjustment which could have been reasonably
mad e to a control sysem or limit switch was not made. Neither could arail operator be
excused from compliance because it accepted vehicles from amanufacturer w hich did not meet
the operator's bid specification. Nor could agroup of manufacturers, operators or designers,
for example, simply get together to ad opt alow er "standard" solely for the purpose of relaxing
compliance. Such achange would need to be acknowledged by a significant segment of the
industry to constitute an "accepted industry standard or practice." Moreover, dimensional
tolerances ap ply to the construction, manufacture or operation of asy stem, not to thedesign.
An entity cannot issue vehicle specifications which are lessstringent than those required by the
guidelines; nor could it justify awider horizontal gap as being within dimensional tolerances
becauseit did not specify its vehidesto be within achievablelimits for sway or stability.
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Subpart B -- Buses, Vans and Systems

§1192.21 General.

(@) New, used or remanufactured buses and vans (except over-the-road buses covered
by subpart G of this part), to be considered accessible by regul ationsissued by the
Department of Transportation in 49 CFR part 37,shal comply with the applicable provisions
of thissubpart.

Thisis a general statement of the statutory requirement that all new, used and
remanufactured vehicles must be accessible, if required by the DOT rule. In general, all new
fixed-routevehiclesmust be accessible, whilenew vehiclesused in demand responsive service
mu st be accessible unless an entity has enou gh accessible vehicles to provide equivalent
service, according to criteria set forth in the DOT rule. Vehides which are remanufactured to
extend their useful lifefor five years or more must meet therequirementsfor new vehiclesif it
isstructurally feasible. See 49 CFR 37.75. Nothing in these guidelines or the DOT application
rule requires existing vehicles purchased prior to October 7, 1991, to be retrofitted to meet these
gquidelines. The specific requirements apply to large and small buses and vans, divided
according to vehicle length.

Theproposal in the NPRM set forth requirements based on Gross Vehicle Weight Rating
(GVWR) of thevehiclesin two separate subpartsw hich w ere identical in many ways.

How ever, some requirements, such as public address systems or route and destination signs,
were more related to whether the vehiceswere used in demand responsive service rather than
the specific nature of the vehicleitself. Therefore, the Board decided to consolidate the two
subpartsinto asingle subpart with exceptions in various sections for both length and type of
service. Thisisthe most "user friendly" method which will ensure uniform application of the
requirements. TheBoard decided to usethe division accordingtolength from thecurrent FTA
regulations at 49 CFR 609.15, in effect since 1976, which divides bu ses according to whether

they exceed 22 feet in length. Adopting the existing division, rather than creating athird tier,
should avoid conflicts. It should be pointed out that, "length" means the conventional external
length, exdusive of energy absorbing bumpers. The determination of length isindependent of
the capacity or internal configuration.

Notice that over-the-road-buses (buses with high floors with baggage compartments
underneath) arecovered separately under subpart G. Thisseparation appliesprimarily tosuch
buses operated by private entities. The DOT rule, which determines the application of the
standards, requiresthat ov er-the-road buses purchased or leased by public entities, and certain
such buses operated by a private entity under contract to a public entity, comply with
49 CFR 38.23 for mobility aid accessibility. See 49 CFR 37.7(c).
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(b) If portionsof thevehiclearemodified in away that affects or coul d af fect
accessi bi lity, each such portion shall comply, to the extent practicabl e, with the applicable
provisions of this subpart. This provision does not require that inaccessible buses be
retrofitted with lifts,ramps or other boarding devices.

Thisrequirement is similar to provisions commonly included in accessibility codes
which can beviewed asan "opportunity" clause. Thatis, when elementsor sub-systemsof a
vehicle are being replaced or reconfigured for some reason other than merely to provide
accessibility, the opportunity to comply with the accessibility provisions must be taken. For
example, if the flooring material of abusisbeing replaced due to w ear, the new material must
be slip resistant. If the steps are being refinished, contrasting edges must be provided and if the
handrails are replaced, they must be configured in such aw ay asto provide the maximum
maneuvering space. This provision isnot intended to be triggered by ordinary repair. For
example, if the belt on oneleg of a securement system needsto bereplaced dueto wear, this
provision does not mean that the entire securement devicemust bereplaced with onew hich
complies with the new equipment provisions. How ever, if the replacement of individual parts
is so extensivethat it can be viewed as essentially areplacement of the entire system, then the
system mu st meet the requirementsfor new equipment, the same asif the entire sysem were
removed and replaced.

The provision explicitly does not require that an inaccessiblevehicle be retrofitted with
aramp or other boarding device. However, if alift or ramp on an existing vehicleis replaced,
thenew lift or ramp must comply with these guidelines, tothe maximum extent feasible. On
the other hand, if the vehicle could not accept alift of the sizeand configuration required by
these guidelines, the new lift would only need to meet the requirementsto the extent that it is
practicable to do so.

§1192.23 Mobility aid accessi bility.

(a) General. All vehicles covered by this subpart shall provide a level-change
mechani sm or boarding device (e.g., lift or ramp) complying with paragraph (b) or (c) of this
section and sufficient clearancesto permit aw heel chair or other mobility aid user toreach a
securement location. At least two securement locationsand devices, complyingwith
paragraph (d) of thissection, shall be provided on vehiclesin excessof 22 feet in length; at
least one securement location and device, complying with paragraph (d) of thissection, shall
be provided on vehicles 22 feet in length or less.

The appropriate number of spaces to beprovided for wheelchair and mobility aid users
on buses of different sizes has been debated for several years. Responsestothe Board's
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proposed guidelinesindicated broad sup port across all categories, including most transit
operators, for providing two spacesfor wheel chair and mobility aid users on buses, aswell as
other types of vehicles. Several transit providers and professional organizations recommended
providing two spaces on "large’ buses only. Several transit operatorsreported providing more
than two spaces, especially on articulated buses, although they did not recommend requiring
morethan two. Moreover, providing fold-down or removable seats ov er such spacesw ould
minimize the impact of potential lost seating.

The Board w as persuaded by the virtually unanimous concurrence of the responses to
the proposed rule that only one space for wheelchair and mobility aid usersisinadequate,
especially in light of the significant number of reported instances of individuals with
disabilitiesbeing denied service because only one spacew asprovided and it wasoccupied.
Some reportsindicatethat individualswith disabilities have been denied serviceeven where
two spaceswere provided. Asaresult, section 1192.23(a) requires vehiclesin excess of 22feet
inlength (ie.,"large" buses as categorized in the existing regulation at 49 CFR Part 609) to
provide aminimum of two spaces for wheel chairs and mobility aid users. Dueto the
significantly different impact on seating for small buses and vans, and thefact that such
vehicles are most often used to provide demand responsive service, the Board has decided that
only one space should be required for vehicles of 22 feet or less. Despite this requirement, the
Board expects that demand responsive operators will provide at leag some vehicles with more
than one such space to be ableto accomm odate the demand for transporting more that one
wheelchair or mobility aid user at the sametime.

The section also requires sufficient dearance to be provided to permit awheelchair or
other mobility aid user to reach a securement location. While providing additional specificity
of maneuvering space may be desirable, insufficient guidance is available on what dimensions
should be, how they should be measured and betw een what points. The provisions of the
Uniform Federal Accessibility Sandards (UFAS) or the American National Standards Institute
(ANSI) Al1l17.1cannot be strictly applied to vehicles which are restricted by such things as the
roadw ay width, vehide code width requirements, and w heelwell intrusion into aisles. Desite

such constraints, several new buses have demonstrated that considerableclearance can be
achieved through careful layout and design.

With respect to an anticipated decrease in seating, this sedion only requires "sufficient”
clearance to enter the vehicle and reach a securement location. Nothing inthe guidelines
specify aturning radius or any of the maneuvering requirements some operatorsand
manufacturers have claimed. In addition, the 30inch by 48inch clear floor space is allowed to
overlap or share an adjoining access aisle. Accordingly, 81192.23(a) regarding clearances
continues to be a general performance requirement.
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(b) Vehiclelift. - (1) Design load. The design load of thelift shal be at least 600
pounds. Working parts, such as cables, pulleys, and shafts, which can be expected to wear,
and upon which thelift dependsfor support of the load, shall have a saf ety factor of at | east
six, based on the ultimate strength of the material. Nonworking parts, such as platform,
frame, and attachment hardwarewhich would not be expected to w ear, shall hav e a saf ety
factor of at | east three, based on the ultimate strength of the material .

Most lift manufacturersand transit agencies have been using the designload of 600
pounds specified in §1192.23(b)(1) for some time. It isthe same as the California specification
and the FTA-sponsored Guidelines Specificationsissued in 1986.

While some responses to the proposed guidelines suggested increasing the design load,

it should be pointed out that the design load does not represent the maximum load theliftis
capable of supporting. The safety factors for the sup port components mean thelift cables,
pulleys and shaft will support 3600 pounds and the platform, frame and attachment hardware
must support 1800 pounds. Except for a suggestion that a 700 pound design load be required to
accommodate personsw ith service dogs, no real justification has been provided for increasing
theload. Thisdesign load is consistent with the definition of a“"common wheelchair or
mobility aid" which w eighs 600 pounds or less when occupied.

Both the FTA-sponsored Guideline Specifications and some state codes gecify a
detailed test and certification procedure to help ensure reliability, maintainability and

durability, including hydraulichose burst pressure. The Board does not view these issues as
directly related to accessibility design but rather operational considerations. The DOT rule
requires accessibility equipment to bemaintained and those factorsw hich could affect
maintainability should generdly be included in bid specifications. Furthermore, NHTSA may
issue aregulation on several safety aspects of accessibility equipment which may include some
specific testing requirements. The Board views NHTSA as the more appropriate agency to d eal
with theseissues and has not dealt with them in the guidelines.

(2) Controls. - (i) Requirements. Thecontrols shall be interlocked with the vehide
brakes, transmission, or door, or shall provide other appropriate mechanisms or systems, to
ensure that the vehicle cannot be moved when theliftis not stowed and so thelift cannot be
deployed unless the interlocks or systems areengaged. The lift shall deploy to all levels (i.e.,
ground, curb, and intermedi ate positions) normal ly encountered in the operating
environment. Where provided, each control for deploying, lowering, raising, and stowing
thelift and lowering the roll-off barrier shall be of amomentary contact type requiring
continuous manual pressure by the operator and shall not al low improper lift sequencing
when the lift platform isoccupied. The controls shall all ow reversal of thelift operation
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sequence, such asraising or loweringaplatform that is part way down, without allowing an
occupied platform to fold or retract into the stowed position.

Thisprovision is adapted from the FTA-sponsored Guideline Specification but
generalized sinceit appliesto a broader range of vehicles including vans which rarely have
transmission or brake interlocks like large buses. Most large vehicles are specified with door
interlocks which prevent the bus from moving w hen the door is open. Sncethe door must be
open to oper ate the lift, the abov e provision would be satisfied. If an auxiliary door is provided
exclusively for alift or ramp, that door would also need to beinterlocked. Alternatively, thelift
or ramp itself could be provided with its own interlock system.

For vans and some small vehicles, the situation may belessstraight forward. The
"appropriate mechanisms or systems" might include some relatively simple electrical interlocks
to prevent the lift from being d eployed unless the interlock is engaged. For example, some

vans have aswitch in the shift lever collar which is activated when the lever isplaced in the
"park" position. Other vehicles have an instrument panel warning light which is activated
when the parking brakeis fully engaged asa reminder toreleaseit before moving the vehicle.
Either of these electrical functions could be tied into the lift dedrical sysem (perhaps through a
relay) so that it could not be operated unlessthe vehicletransmission werein park or the
emergency brakeengaged. For a manua ramp which hasno electrical function, adoor switch
may be appropriate if the vehicle electrical system istied to the door switch in some fashion
that would not allow the vehicleto be moved unlesstherampwerestowed. For example, in
many vans, the lift is operated from an auxiliary battery sothat the vehicle ignition switch can
be turned off. It would be arelatively simple matter to wirethe ignition switch through arelay
to aswitch on thelift or door w hich is activated w hen the platform is stowed or the door
closed, preventing theignition switch from being turned on until the lift is stowed. On the
other hand, aflashing light or buzzer which is activated by thelift or open door is not suffident
sinceit could beignored. The key operational criterion isthat the vehicle cannot be moved
whilethelift or ramp isinuse. Theinterlock mechanism or circuit may not be activated until
thelift or ramp hasmoved some slight distance from its stow ed position provided theinterlock
engages beforeany gaps occur which could pose a hazard. Generally, gaps between the
platform and vehiclefloor, for example, should not exceed 5/ 8inch beforethe interlock
engages.

Furthermore, the lift must be designed to deploy to all levels expected to be encountered
in the operating environment. While generally not a problem with today's equipment, some
older deviceswould not deploy to ground level unlessthe vehicle werefirst "kneeled". There
are afew cases, howev er, where the d evice might not need to reach the ground. If, for example,
the vehicle operates only along arestricted right-of-way such as a specially designed pedestrian

20



mall where all of the stops are at raised curbs, or only stops at designated stations with raised
platforms, then all stopsencountered in the operating environment are above ground level.

One problem w hich has been encountered in some environments is that the curb is too
high, rather than too low, for thelift. Thisalso occurswhen theroad hasahigh crown, tipping
the bus tow ard the curb. The problem is especially acute for front door lifts. At least one
transit operator with front door lifts has specified a"kneeling" air bag on the |eft rear wheel.
Lowering the left rear suspension raisesthe front right corner, thus leveling the bus, allowing
thelift tobedeployed. Whilethisisnot arequirement, itisworth considering for inclusionin
new vehicles.

Finally, the controls must be of the momentary contact type, requiring continuous
pressureto activate and must be interlocked to preclude the possibility of folding or stowing
thelift when the platform isoccupied (except asprovided in the exception discussed below).
Some lifts currently in service can be folded or stowed simply because the operator pressesthe
wrong button at thewrongtime. Thisregulatory provision isintended to preclude this
possibility. Some lifts accom plish thisfunction by incorporating apressure sensitive switchin
the platform to sense when it is occupied. Othersincorporate a slip-clutch mechanism on the
folding motor such that it isnot capable of folding anything heavier than an empty platform.
Photocellsor proximity switches might also be employed to detect the presence of a person on
thelift platform. Some lifts also empl oy pressure switchesat pinch pointsto stopthe lift
operation if apassenger's foot is caught betw een opposing members. Whatever system is used,
it should be designed so that, if the pressure switch, photocell or proximity switch is not
operating, thelift will not operate.

The lift must be capable of reversal, but without folding or stowing. For example, if the
platform is raised to the bus floor but the inner barrier fails to retract to allow the user to board,
then the controls must allow thelift to bereturned totheground level for deboarding. Inthis
case, the fold or stow function must still be precluded until the platform is empty.

(ii) Exception. Wherethe lift isdesigned to deploy with its long dimension parallel
to thevehid e axisand which pivots into or out of the vehid e while occupied (i .e., "rotary
lift"), therequirementsof this paragraph prohibiting thelift from being stow ed while
occupied shall not apply if the stow ed position is within the passenger compartment and the
liftisintended tobestowed while occupied.

This provision simply permits the use of acertain type of lift which would be precluded
by the previous requirement that the lift cannot be stowed when occupied. The particular type
of device, arotary lift,intended to be covered by this exception is onein which the platform
rotates into the vehicle and thisisthe stow ed position. Inthiscase, theliftisintended to be
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stowed w hile occupied, which would otherw ise be prohibited by strict application of the
previous paragr aph. It should be noted, how ever, that another type of rotary lift in which the
platform isintended to be raised to avertical position for stowage, isnot covered by this
exception. Such adesign isnot precluded, since the rotation of the platform while occupied is
not prohibited, but the actual raising of the platform into the vertical stowed position must still
be prevented when the platform is occupied.

(3) Emergency operation. Thelift shall incorporate an emergency method of
deploying, lowering toground level with alift occupant, and raising and stow ing the empty
liftif thepower tothelift fails. No emergency method, manual or otherwise, shall be
capabl e of bei ng operated in amanner that coul d be hazardous to the lift occu pant or to the
operator when operated according to manuf acturer'sinstructions, and shall not permit the
platform to be stowed or folded when occupied, unlessthe lift is arotary lift and i sintended
tobestowed while occupied.

Thisprovisionisintended to allow personsw ho need the lift to deboard, to do so even
if the lift or bus power fails. Typically,this operation is performed by a hand operated crank or
pump, although some devicesincorporate aback-up power system. The emergency systemis
only intended to allow the lift to be deployed and low ered to the ground with an occupant, not
to allow the passenger to board the vehicle. Whatever method is used for emergency operation,
it must continue to operate safely, when operated according to manufacturer'sinstructions.
The emergency system must not permit thelift to be stow ed or folded when occupied. This
could be accomplished with a pressure valve in the hand pump system w hich would not allow
sufficient pressureto fold alift platform which had some specific weight on it. Another
possible way to comply with this provision isto provide tw o separ ate pump control systems,
onefor raising and low ering and one for stowing, which require ahand lever to be removed
from one valve and placed in another to allow operation. Thiscould be especially effectiveif
the stowage control access point were physically blocked by alift occupant.

(4) Power or equi pment failure. Platforms stowed in a vertical position, and deployed
platformsw hen occupied, shall have provisions to prevent their deploying, falling, or
folding any faster than 12 inches/second or their dropping of an occupant in the event of a
single failureof any load carrying component.

This provision requires some sort of "braking” or "damping" mechanism, similar to
thoseprovided on elevators, to prevent "freefall" of an occupied platform inthe event of a
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power failure or singlefailure of any load carrying component. Thefall rateis substantively
the same as the FTA-sponsored Guideline Specifications. The provision appliesto the fall rate

of the deployment cycleas well as an occupied lift platform because itis also intended to
protect a person with adisability who might be waiting close to the vehiclefor the lift to deploy
when the pow er fails. Thisisnot a"planned” event which can be anticipated and the slow rate
might provide enough time to move out of theway. This provision applies only to those lifts
which are stow ed in a vertical position, generally the so-called "active" lifts, which could unfold
when someoneiswaiting outsidethevehicle. Most such liftswith apowered deploy cycle
simply stop when the power fails. Preventing rapid deployment in the event of asnglefailure
of aload carrying component, such as a chain or cable breakage, will require more ingenuity.

(5) Platform barriers. Thelift platform shall be equipped with barriersto prevent any
of thew heel sof awheel chair or mobility aid from rolling off the platform duringits
operation. A movable barrier or inherent design feature shall prevent a wheelchair or
mobility aid from rolling of f the edge closest to thevehicleuntil theplatformisinits fully
raised position. Each side of thelift platform which extends beyond the vehiclein itsraised
position shal have abarrier aminimum 1-1/2inches high. Such barriers shall notinterfere
with maneuvering into or out of the aisle. Theloading-edgebarrier (outer barrier) which
functionsas aloading ramp whentheliftis at ground level, shall be sufficient when raised
or dosed, or asupplementary system shall be provided, to prevent a power wheelchair or
mobility aid from riding over or defeatingit. The outer barrier of thelift shall automatically
raise or close, or a supplementary system shal automatically engage, and remain raised,
closed, or engaged at all timesthat the platform is morethan 3inchesabovetheroadway or
sidewalk and the platform is occupied. Alternatively, abarrier or system may be raised,
lowered, opened, closed, engaged, or disengaged by the lift operator, provided an interlock
or inherent design featurepreventsthelift from rising unless the barrier israised or closed
or the supplementary system is engaged.

Thefirst part of thisprovision coversthe barrier (often called a"roll stop™) which is
intended to prevent the lift user from rolling or stepping off the platform edge closest to the
vehicle. Some lifts have a flap which rises when the lift is deployed and lowers w hen the
platform reachesthe vehiclefloor level. Other designsdepend on the structure of the vehicle
itself or a"close-out panel" to prevent falling off the inner edge. Thisfeatureisparticularly
important in some van applicationsw here a persons' toes can betrapped between therising lift
platform and the und erside of the door sill (as explained later, the lift must be designed to
accommodate both inward and outward facing of w heelchair and mobility aid users).
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Clarifying language has also been add ed to the provision with regard to the meaning of
"entering the vehicle" and the need for side barriers on the portion of the lift which isoutside
thevehiclewhenthe platformisraised. Thatis, the portion of thelift platform which remains
outside the vehiclewhen thelift isin the raised position must hav e side barriers. The portion
which isinside the vehicle envelope doesnot need side barriers, since such barriers could
restrict the ability of aw heelchair or mobility aid user in turninginto the aisle. In addition, a
specific prohibition makesit clear that the side barriers cannot interfere with maneuvering.
Caremust be taken inthis design because there isoften agap betw een the side of thellift
platform and the bus floor w hen theliftisfully raised. Several lift manufacturersand transit
operators use various "close-out" gaskets and devicesto eliminate or reduce such gaps so that
thewheel of a wheelchair or mobility aid will not betrapped whenitturnsintothe aisle. The
height requirement for side barriers has been chosen to accommodate some rims on the
camber ed w heels of sport wheelchairs which may need space to clear the barriers. Higher
barriers might interfere with such chairs unless the platform is wider.

With respect to the requirement for the loading edge (outer) barrier, consideration was
given to both ageneral performance requirement and a more specific requirement for
application of aspecified force at a specified height. Many transit agenciesand lift
manufacurers had suggested that the test procedure for outer edge barriersin the FTA-
sponsored Guideline Specifications be included in §1192.23(b)(5). Thistest procedureinvolved
the use of actual wheelchairs being driven against outer barriersin order to determine the

minimum height and strength for a barrier which would prevent aw heelchair from rolling off
thelift platform. The Board also considered suggestions to set a maximum barrier height
ranging from 2 inches to 6inches and to require that the barrier angle outward at 45 degrees to
accommodate larger w heelchairs.

The Board has not specified a safety tes for the loading edge (outer) barrier in the final
guidelines because NHTSA may issue proposed safety standards for lifts. The Board feels that
NHTSA isthe appropriate agency to define safety tests. In the meantime, §1192.23(b)(5)
includesonly aperformancerequirement. The detailed forcetestinthe original proposal could
hav e been interpreted as meaning that a 3-inch high barrier w as sufficient to prevent a pow er
wheelchair from rolling off a platform. Thisis not the case, since some comm on power
wheelchairs can easily rideover a 3-inch barrier, evenifitis firmly locked in itsraised position.
A barrier with a height greater than 3 inches may be adequate, depending on the angle of the
barrier and its rigidity, but a specific tes has not been performed to determine w hat the
appropriate height should be. Further, the proposed test seemed to ignore other potential
solutionssuch as areported Canadian standard which would address the issue of preventing
the occupant of awheelchair or mobility aid from falling from the platform in addition to
restraining the chair. Accordingly, the final provision permits a supplementary system as an
alternative to a high barrier.
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Finally, whatever barrier or supplemental system is used, it must either rise or engage
automatically when thelift is raised more than three inches off the ground, or there must be an
interlock which prevents the lift from rising more than three inches off the ground unless the
barrier or supplementary system is engaged. Thus, the barrier or system could be engaged
manually, provided thelift could not riseunlessit were properly engaged. Systems could
employ an electrical switch which interrupts power to the lift unless the barrier is engaged or
might use amechanical slip-clutch or gear and sprocket arrangement which isengaged only
when the barrier israised or the supplemental system is engaged.

(6) Platform surface. The platform surface shall be free of any protrusions over 1/4
inch high and shall beslip resistant. The platform shall havea minimum clear width of 28-
1/2 inches atthe plaform, aminimum clear width of 30inches measured from 2 inches
abovethe platform surfaceto 30 inches abov ethe platf orm, and a minimum clear length of
48 inches measured from 2 inches above the surface of the platf orm to 30 inchesabove the

surface of the platform. (See Fig. 1)
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Wheelchair or Mability Aid Envelope

The 3 inch by 48 inch platform is consistent with accessibility requirementswhich
have been in effect since 1980. The Board acknowledgesthat some power wheelchairs
cannot be accommodated on such a platform but does not have sufficient data on which to
base arequirement for alarger platform although some manufacturers and transit operators

25



had suggested that the platf orm length be 50 inches. Lift platforms which exceed the
minimum requirementsof thissection are desirableto accommodate a larger proportion of
the potential population. Such liftsare, in fact, commercially available. Theminimum
platform size applies to both large and small vehiclessincethey will need to servethe same
population in most cases.

The FT A-sponsored Guideline Specifications called for a platform length of only 44
inches, 2-1/2 inches abov e the platform, although 48 inches wasrecommended. Thisshorter

length induded in the FT A-sponsored Guideline Specifications wasbased on incomplete

dataand would not accommodate larger power wheelchairs and three wheeled scooters
which areused by many individuals with disabilities who ride public transportation. These
datawerederived from thelength of the wheel chair itself rather than thelength of a

wheel chair and its user.

On the other hand, UFASand the ANSI A 117.1-1980 stand ards specify a 48inch
length for an occu pied wheelchair and require a space of 48inchesby 30inches for the clear
floor space required to accommodate a single stationary wheel chair and for a platform lift.
A diagram in the appendix of the 1980 AN Sl standard clearly showsthat thetoesof a
wheel chair occupant extend four to six inches beyond the footplates. Furthermore, power
wheel chairsusual ly have "anti-tip bars' behind and below the curve of the rear wheels and
smaller rear wheel sthat are set further back than manual wheel chairsand which limit the
location of lift safety barriers. Thisinformation has beenreadily available for sometime,
and w as di scussed at length in the Board'stechnical publication Lifts and Wheelchair
Securement published in 1987. Most li ft manuf acturers have responded to this inf ormation
and have designed their lifts accordingly.

Section 1192.23(b)(6) i s consistent with the definition of common wheel chairsand
mobility aids and providesthat the 48 inch length and 30 inch width are to be measured 2
inchesabovetheplatform. The reason for the length measurement to betaken at the 2-inch

height is to all ow for certain elementssuch as barrier hinges or control rodsto impingeon
the48-inch envelopeonly if they donot interferewith anti-tip barsand other partsof the
wheel chair or maobility aid. While aminimum length at the platform surfaceisnot specified
(unlike the width requirement) obviously the platform surface cannot be less than the
wheelbase of the mobility aid.

The width measurement ack nowledges that the door structure of some buses would
not permit a30inch wideplatform unlessthedoor or vehicleframeweremodified. This
section allowsthewidth to be measured 2inches abovethe platform to allow anarrower
platform at the bottom only, thus permittingwider liftsto beincorporated without the need
tomodify thedoor frame. Also, thelift handrailsare often attached tothe platform at the
bottom and the structural material takesup some portion of the usable surface. In order to
achieve a platform with a clear width of 30 inches at the surfacewould requirealift with a
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much wider overall width. M easuringthewidth abovethe handrail anchor points allowsa
lift which doesnot affect door structurebut still allowsa clear 30 inches between handrails.
The dear spaceis measured toa height of 3 inchestoclear the aamrests of most wheelchairs
and mobility aids. Theclear spacerequired isshown as the shaded portion of Figurel. In
ef fect, abox of the indicated dimensions must beaccommodated on the platform. The
barriersmust notintrudeintothis areawhen raised. Thus, theinner roll stop and outer
barriers must be vertical or, preferably slant outward, to provide the dear area. Under no
circumstances may the barriers slantinward into the required clear space.

Therequirement for the /4-inch maximum protrusion is consistent with common
accessibility standards, such as UFAS and ANSI, and isintended to reduce tripping hazards
for standees.

Therequirement for slip resistance is ageneral performance requirement. The Board
had considered using ameasure of the stati c coefficient of friction to determine slip
resistance butthe practical difficulties of defining an appropriate test procedure convinced
the Board that aspecificrequirement should notbeimposed.

The appendix notesthat slip resistance is based on the frictional force necessary to
keep ashoeheel or crutch tip from dlipping on aw alking surface under conditionslikely to
be found on the surface. While the dynamiccoeffident of frictcion duringwaking variesin
acomplex and non-uniform way, the stati c coeffic ent of friction, which can be measured in
several ways, provides a close approximation of theslip resi stance of asurface. Contrary to
popul ar belief, some slippageisnecessary for walking, especial ly for personswith restricted
gaits; atruly "non-slip" surface could not be negoti ated.

The Occupational Safety and Headth Administration recommends that walking
surfaces have astati c coeffid ent of friction of 0.5. A research project sponsored by the Board
conducted tests with personswith disabilities and concluded that a higher coefficient of
friction wasneeded by such persons. A static coefficient of friction of 0.6 is recommended
for steps, floors, and lift platforms and 0.8 for ramps.

The coefficient of friction varies considerably due to the presence of contaminants,
water, floor finishes, and other factorsnot under the control of transit providersand may be
difficultto measure. Nevertheless, many common materia s suitable for flooring or lift
platform surfaces arenow labeled with information on the static coefficient of friction.
Whileit may not be possibletocompareone product directly with another, or toguaranteea
constant measure, transit operatorsor vehicl e designersand manufacturersare encouraged
to specify materials with ap propriate values. Asmore productsinclude information on dip
resistance, improved uniformity in measurement and specification islikely. The Access
Board's advisory guidelines on Slip Resistant Surfaces, available from the Board at no cost,
providesadditional information on this subject.
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(7) Platform gaps. Any openings betw een the platform surface and theraised barriers
shall not exceed 5/8inch in width. When the platform is at vehiclefloor height with the
inner barrier (if applicable)down or retracted, gaps betw een the forward lift platform edge
and the vehide floor shall not exceed 1/2inch horizontally and 5/8inch vertically. Platforms
on semi-automaticlifts may have ahand hold not exceeding 1-1/2inches by 4-1/2inches
located between the edge barriers.

Thissedion isintended to prevent the front caster of a wheelchar from turning
sidewaysand drop ping through the gap betw een the raised barrier and the platform. Itis
the quantification of a performancecriterion because 5/8 inch is theapproximatewidth of a
wheelchair caster wheel. It should also be small enough to prevent a service dog paw from
falling through. Theprovision applies only tothegap between theplatform and theraised
barrier and does not pred ude the use of expanded metal platforms.

The proposed guidelines had separate subparts for buses and vans. The provision for
a hand-hold in the platforms of semi-automaticlifts has been moved to §1192.23(b)(7) in the
final guidelinessince the two previous subparts have been combined.

(8) Platform entranceramp. The entrance ramp, or loading-edge barrier used as a
ramp, shall not exceed aslope of 1:8, measured on level ground, for a maximum rise of 3
inches, and thetransition from roadway or sidewalk to ramp may bevertical without edge
treatment up to 1/4 inch. Thresholds between 1/4 inch and Y/2inch high shall be beveled
with aslopenogreater than 1:2.

In most lift designs, the outer barrier foldsdown toform aramp up onto the
platform. The ramp slope in thissection is based on common accessibility standards. The
Board isinclined to relax certain slope standards wher e there is reason to do so, based on
physical constraints. However, in view of the availability of equipment which meets the
requirements of this section, and the lack of convincing evidence that the slope should be
changed, the requirement has been retained. A suggestion to define the slope as being
measured on level ground has been incorporated.

Ingeneral, theleading edge of theramp must betapered. A maximum vertical edge
of 1/4inch is permitted but,if thelip is Y/4inch to 1/2 inch, the edge must bebeveled to a
slopeof 1:2. In no case may the lip begreater than /2 inch high.

(9) Platform deflection. Thelift platform (not including the entrance ramp) shall not
deflect morethan 3 degrees (exclusive of vehicleroll or pitch) in any direction betw een its
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unloaded position and its position when |loaded with 600 poundsapplied througha26inch
by 26 inch test pallet at the centroid of the platform.

The FTA-sponsored Guideline Specifications provide for a 400 pound test for active
lifts commonly used on small buses and vansand a 600 pound test | oad for passivelifts
commonly used on largebuses. During rulemaking, the Board considered w hether the
smaller load should be applied to active lifts.

The provision has been darified so that the platform deflection is exdusive of vehicle
roll or pitch. The exdusion of vehicleroll isto accountfor the case in which theliftis
installed in asidedoor and the exclusion of pitch is for the case where an activelift may be
located in the rear door of avan or small bus. In practice, however, the Board exp ects that
thedeflection would not bemeasured on thevehiclebut would be measured by the
manufacturer on a"test rig" in the factory. Themanufacturer would then certify thelift as
meeting the requirement. Thesame is also antici pated for other measures, such as

acceleration and barrier resistance.

Since the vehicle will normally tilt when theliftisloaded, dueto the weight of the
wheelchair or mobility aid and the user,there will be aslope away from the vehid e toward
thebarrier. Thereason for limiting thedeflection of thelift platf orm is to mi nimize the
contribution to thisslope by the platformitself. This provision hasbeen apart of the FTA-
sponsored Guideline Specifications for passive lifts. The reason for not changing the
deflection load isthat the lift must function when occupied by acommon wheelchair or
mobility aid whichisdefined asweighingas much as 600 pounds when occupied. To
increase the angle would all ow the platform to slope morewith a heavy wheel chair, a
situation which is potential ly themost dangerous and themost likely toresultin a

wheelchair or mobility aid overriding or defeating the outer barrier.

With respect to active lifts typically used on vans and small vehides,the vehideroll
is even morepronounced dueto the lighter vehicle weight and less stiff suspension. In
reality, such lifts should berequired to have less deflection, not more, to compensate for the
greater vehicleroll. However, stricter requirements on these lifts is not required at thistime.
It should be noted that, under the AD A, persons who coul d use a fixed route bus, but the
route needed isnot yet accessible, are eligible for paratransit. Therefore, it makes no sense
for thevehicles providing such demand responsive serviceto meet alesser requirement than
those for fixed route buses. They both must accommodate the samerange of common
wheelchairs and mobility aids. Thetest palet defined is approximately the width of a
typi cal wheel chair or mobility aid wheel base and thelength i sthe average betw een a
common three-w heel scooter and acommon pow er wheel chair. The platform centroid, or
center of mass,will usualy be d ose to the geometric center of the platform.
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(10) Platform movement. No part of the platform shall move a arate exceeding 6
inches/second during lowering and lifting an occupant, and shall not exceed 12
inches/second during deploying or stowing. This requirement does not apply to the
deployment or stow age cycles of lifts that are manually deployed or stowed. The maximum
platform horizontal and vertical acceleration when occupied shall be 0.3g.

Therequirementsin this section are taken directly from the FT A-sponsored
Guideline Specificationswhich adopted a speed slower than some other specifications for
reasons of safety and comfort. The slower speed is even more important for use by standees.
However, the slower speedisprimarily relevant to the raising and lowering of an occu pi ed
lift. The Board is concerned about unnecessarily increasing dwell time. Nevertheless, the
speed with which thelift deploys or stowsis not unrelated to safety. A potential user
waiting outside the vehicle might not be ableto get out of the way of arapidly deploying
lift. Similarly, someliftswhich fold up intothe passenger compartment, particularly active
lifts, could pose a hazard to a person insidethe vehiclenear thelift if theplatform isstow ed
too fast. Accordingly, the final rule provision specifiesthe 6 inch per second speed only for
theraising and lowering of an occupied lift and a 12 inch per second speed for the deploy
and stow portion of the ¢ycle.

The FT A-sponsored Guideline Specifications specify an acceleration rate of 0.3g for
activeliftsand 0.2g for passive lifts. A lower rate was specified for passive lifts for reasons
of comfort, even though an earlier report on lift safety had recommended arateof 0.3g. The
Advisory Panel which developed the FT A-sponsored Guideline Specifications did not
examine, nor is the Board aware of, any evidencethat the higher acceleration rate permitted
for active lifts is unsafe or uncomfortable for passive lifts. Since the requirements for large
and small busesand vans have been consolidated, the final guidelines specify the 0.3g
accel eration rate.

The Board considered a requirement for the maximum rate of change of acceleration
(jerk) but did not do so because it is dif ficult to measure and can be aff ected by other
variablesnot directly related to therate of change of acceleration of the lift platform itself.
Also, thereisno research which identifiesacceptable ratesfor personswith disabil ities.

(11) Boardingdirection. Thelift shall permit both inboard and outboard facing of
wheelchair and mobility aid users.

Thisprovision istaken directly from theGuideline Specificationsand is
straightforward. While some op erators advi se wheel chair or mobility aid usersto back onto
thelift, itisdifficult for some personsto do so. Backward maneuvering past the fare box
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and intotheaideof afront door lift busisespecially problematic for some people.
Therefore, the lift must permit personsto board and aight facing either in toward the
vehideor outtoward the sidewa k or boarding area. Thisrequirement should be considered
in conjunction with the barrier or supplemental system designed to retain the wheelchair or
mobility aid on the platform. For example, some barriers have been designed to rise under
the curve of the rear wheel or under the front footrests of awheelchair. Some designs may
be usableonly iftheoccupantisfacingaparticular direction. This is not permitted.
Similarly, at least one supplementary lift restraint system used in Canadainvolves a belt
connected betw een handrails. In some configurations, the belt isintended to befasten
around the front of the wheelchair when the wheelchairisfadng outward. Sincethelift
must accommodate both i nward and outw ard facing w heel chairsand mobility aids, thebelt
would need tobelongenough togo around the back of thew heel chair or mobility aid if the
person isfadng inward.

(12) Use by standees. Lifts shall accommodate persons using walkers, crutches, canes
or bracesor who otherwise have dif ficulty using steps. The platf orm may be marked to
indicate apreferred standing position.

Therequirement in this section regarding use by standees received wide support
from all commenterstotheproposed rule, including APTA and two other transit
organizations, individuals with disabilities and their organi zations, government agencies
concerned with accessibility, and consultants. Similar support was expressed for the same
requirement with respect to vans and small buses.

Thelegislaive history of the ADA clearly states that Congressintended liftsto
accommodate standees. See H. Rept. 101-485, pt. 2, at 89. In view of thewide support for
thisprovision, including transit operatorsand transit associ ations, the Board has retained
therequirement inthefinal guidelines. TheD OT rule requiresthat operatorsaccommodate
standees on lifts which meet the design requirementsof part 38. Some current lifts already
meet those standardswith respect to standees, provi ding handrail swhich moveintandem
with the lift, and several transit systemshave accommodated standeeson liftsfor several
yearswith no reported problems. See 49 CFR 37.165(Q).

There has been someconsideration to providing contrasting marking around the
perimeter of the platform. Some standardsdo specify such marking. Inlight of theother
requirementsfor lighting on the platform, acontrasting edge, sidebarriers, and handrails,
the Board does not believe that aperimeter marking should berequired.
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(13) Handrails. Platformson lifts shall be equipped with handrail son two si des,
which move in tandem with thelift, and w hich shall be graspableand provide support to
standees throughout the entirelift operation. Handrails shall have a usable component at
least 8 inches long with thelowest portion a minimum 30 inches abovethe platform and the
highest portion a maximum 38 inches above the platform. The handrail sshall be capabl e of
withstanding aforce of 100 pound s concentrated at any point on thehandrail without
permanent def ormation of the rail or itssupporting structure. Thehandrail shall have a
cross-sectional diameter between 1-1/4 inches and 1-1/2inches or shall provide an equivalent
grasping surface, and have eased edgeswith corner radii of not lessthan 1/8inch. Handrails
shall be placed to provideaminimum 1-1/2inches knuckle d earance from the nearest
adjacent surface. Handrails shall not interfere with wheelchair or mobility aid
man euverability when entering or leaving the vehicle.

The 100 pound force requirement for lift handrailsis derived from the Canadian and
the California standards. Handrailsand grab barsin buildings and facilitiesarerequired to
withstand a force of 250 pounds and the White Book generally requiresbushandrails to
meet a 300 pound test. However, the Canadian standard iswell established and the Board
believesit should not be changed without evidence that it isinadequate.

With respect to the force requirements, handrailsin buildings and fadlities are
required to withstand much higher forces because they are intended to provide support for
rising from a sitting position, maneuvering into and out of awheelchair or mobility aid, or
walking up or down stairsor ramps. The handrailson alift areintended only to provide
stability asopposed to major support. Lift handrails meeting the 100 pound force
requirement have been in service for many years with no known problem. M oreover,
handrailsmounted on walls, are subject to torquesw hich arevery dif ferent from those on
lift handrails attached only to the platform. To withstand equival ent forceswould require
substantial reinforcement of thelift handrail attachment points, with corresponding
increasesin weight, and apotential decreasein theplatform width. Intheabsence of
information that the 100 pou nd forcerequirement isinadequate, it hasnot been changed.

As for handrail shape, the configuration is related to mounting height. For exampl e,
the FT A-sponsored Guideline Specifications specify mounting between 25inches and 34
inches. Considerable research hasbeen conducted inthepast ontheheight of ahandrail
which can be used by personswith a disability. Until recently, the accepted height has been
aminimum 30inches and amaximum 34 inches above the platform. Morerecent research on

handrail height has suggested that a height from 34 inches to 38 inches is better and these
dimensions have been accepted by the model building codes and incorporated in the Board's
final guidelinesfor buildings and facilities. Because of design constraints imposed by the
vehicle, the Board is not inclined to impose these new dimensions on lift handrails.
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However, some entiti es have suggested a higher upper limit than the original proposal, so
the Board has incorporated the 38 inch maximum but retai ned the 30 inch minimum height
in thissection. Consideration wasgiven to establishing a performance criterion instead of
height requirements, but the existence of such criteria currently hasresulted in the
placement of handrail swhich aretoo low, accordingto research. Clearly, specific guidance
isneeded to correct this situation.

With respect to handrail shape or configuration, the Board is not aware of any
problemswith either curved or vertical handrails, provided they movein tandem with the
platform. Therefore, theprovision containsnoexplicit reference todiagonal or horizontal
configuration.

The proposed rule would have required the handrail to have ahorizontal or diagona
component, at least 12 inch long, at the appropriate height. However, the usablelength has
been changed from 12 inchesto 8inchessothat avertical handrail betw een the mounting
height limitswould not beprecluded. Handrails which extend above or below thelimits
are, permitted, provided a usable segment is provided within the limits.

As for handrail diameter, the requirementsin this section are consistent with the
White Book . Also, the Board-sponsored Hand Anthropometricsresearch project tested
gripping by personswith various hand disabilities and confirmed the appropriateness of the
specified dimensions. A 1-inch diameter handrail would not beusable. TheBoard notes
that mostvehicle handrails are madeof pipe. In the building industry, pipe sizetypicdly
specifiesinside di ameter sothat a 1-1/2 inch pipe handrail actually has alarger outside
diameter, sometimes up to 2inches. Such handrail shave not posed any known problem.
Thus,the 1-1/2inch diameter requirement can result in ahandrail of amost 2inches under
current building industry practices. The 1-1/2inch dearance a so received genera support
and has been included.

Itiscritical that more than one handrail be provided if standees areto be ableto use
the lift. The presence of two handrailsis alsocritical for rotary lifts. How ever, because of
thedesign of rotary lifts, it may be that a suitabl e configuration can beachieved with
handrailsthat are not necessarily on opposite sidesof theplatform, but might be ontwo
adjacent sides. Acoordingly, this section specifies handrails on "two sides" rather than "both
sides" of the platform. The performance criterion that the handrails be usable throughout
the entirelift cycle still applies.

(c) Vehicleramp. - (1) Design load. Ramps 30inches or longer shall support aload of
600 pounds, placed at the centroid of the ramp distributed over an area of 26 inchesby 26
inches, with a safety factor of at | east 3 based on the ultimate strength of the material. Ramps
shorter than 30inches shdl support aload of 300 pounds.
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TheGuideline Specifications, from which most of the technical requirementsfor
ramps were drawn, spedfiesonly a 400 pound design load for ramps, based primarily on the
small market identified at the timethoseguidelinesweredeveloped. However, since ramps
are permitted in some cases instead of lifts,it is essential that they be designed to
accommodate the same range of common wheelchairs and mobility aids. Thisisespedally
important for demand responsive vehicles, which aremorelikely to employ ramps than
larger buses, because persons who could otherwise use fixed-route vehides, except that none
areyet available, are eligible for complimentary paratransitin the interim. Therefore, the
600 pound design load has been specified for ramps of 30 inches or longer.

For ramps or bridge plateswhich are approximately the length of the specified test
pall et, placing aloaded pall et on theramp would not test the strength of theramp but would
instead merely rest on the vehicle and platform or curb. Furthermore, ramps shorter than 30
inches need support only about half thew eight of awheel chair or other mobility aid at a
given point: when the front wheelsareon theramp, the rear wheels arestill on the sidewalk
or boarding area, and when the rear wheelsmoveonto the ramp, the front wheelswill be
inside the vehicle. Therefore, a 300 pound design load is specified for shorter ramps. The
provision does not specify atest pallet for making this measurement, but manufacturers
should use amethod which approximatesthe loading that would be expected from either the
front or rear wheels of a wheelchair or mobility aid, applied at enough points along the
ramp length to ensure that it will supporta common wheelchair or mobility aid user without
significant deflection.

(2) Ramp surface. Theramp surface shall be continuous and slip resistant; shall not
haveprotrusionsfrom thesurface greater than 1/4inch high; shall haveaclear width of 30
inches; and shall accommodate both four-wheel and three-wheel mobility aids.

The term "continuous surface” is used instead of "solid surface” to mean asingle,
uninterrupted surface from edgeto edgeasopposed toaplatform with agap in themiddle
that may incorporatesteps. Itisalso intended to precludetheuse of two separateramps
placed some distanceapart. Those configurationscan accommodate four wheel ed devi ces
but cannot accommodatethree wheel ed scooters. Ramps having two partsare permitted,
provided they are designed to be deployed together to provide a uniform, uninterrupted
surface. The termisnotintended to preclude expanded metal rampsw hich are of ten much
lighter than solid platforms of the same strength.

While lift platforms are permitted to be 28-1/2 incheswide, rampsmust haveaclear
width at the surface of 30inches. Thisisbecause ramps aredesigned to be traversed, while a
wheel chair or mobility aid user essential ly remainsstationary on alift platform whileitisin
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operation. For this reason, aw heel chair or mobility aid user needs more clearance on aramp
for maneuvering than on alift platform. Therestriction on /4-inch high protrusionsis
taken from common accessi bility standardsfor accessi bl e surfaces.

The Board had considered specifying avalue of 0.8for the static coefficient of friction
as ameasure of slip resistance. Dueto the practical difficultiesin spedfying an easily
measured value, thereisno specific requirement for a coef ficient of friction. The Board has
included advisory information in theappendix to the guidelines and atechnical assi stance
brochure"Sip Resistant Surfaces' is available from the Board at no cost. Seethediscussion
of slip resistance under section 1192.23(b)(6) above.

(3) Ramp threshold. Thetransition from roadway or sidewalk and the transition from
vehicle floor tothe ramp may bevertical without edge treatment up to 1/4inch. Changesin
level between 1/4inch and 1/2inch shall bebeveled with asilopenogreater than 1:2.

Thisprovision isdrawn from common accessibility requirementsfor accessible
ground and floor surfaces. The ends of the ramp, both whereit meetstheroadway, sidew alk
or boarding area, and the transition to vehicle floor, must be tapered to 1/4inch vertical lip
or up to 1/2inch, beveled to aslopeof 1:2. In no case may the lip exceed 1/2 inch.

Since the requirement is based on common accessibility standards and ramp
manufacturerssaid that it waseasily achievable, the Board hasnot changed the provision.
Operatorswho suggested a 5/8 inch threshold seemed to havebeen concerned about existing
equipment which is not affected by these guidelines.

(4) Ramp barriers. Each side of the ramp shall have barriers at least 2 inches high to
prevent mobility aid wheels from slipping off.

Some responsesto the origina proposa suggested that the height of side barriers
should depend on the length of the ramp. One operator uses a short bridge plate placed
between door postswhich, in itsview limitslateral movement of aw heel chair or mobility
aid to the extent that side barriers are unnecessary .

The Board hasno information which provides arationaleon how the barriers should
vary according to ramp length. While short ramps or bridge pl atesthat are placed betw een
door posts limit thelikelihood of awheelchair or mobility aid rolling off,the Board believes
thereis still sufficient danger in many situationsto require edgebarriers. Inthe absen ce of
any dataon what the cutoff point should be, and in view of limited opposition to the
provision, the Board hasdecided not to changethisrequirement until further study is
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compl eted or additional information isobtained. The Board will consider adding additional
requirements during futurerevisions and updates of the guidelines.

The heightrequirement for side barriers on rampsisderived from common
accessibility requirements for ramps. The heightdiffersfrom that for lift platform side
barriersbecause w heel chairsand mobility aids move along the ramp during boarding and
alighting and thereis substantially more opportunity for wheelsto ride over the barriers
than for lift platforms.

(5) Slope. Rampsshall havetheleast slope practicable and shall not exceed 1:4 when
deployed to ground level. If the height of the vehide floor from which theramp is deployed
is 3inches or lessabove a 6-inch curb, amaximum slopeof 1:4ispermitted; if the hei ght of
the vehicle floor from which theramp is deployed is 6 inchesor less, but greater than 3
inches, above a6-inch aurb, amaximum slope of 1:6 is permitted;if theheight of thevehicle
floor from which theramp isdeployed is9 inches or less, but greater than 6 inches, above a
6-inch curb, amaximum slope of 1:8 is permitted; if the height of the vehide floor from
which theramp is deployed is greater than 9inchesabovea6-inch curb, aslopeof 1:12 shall
be achieved. Folding or telescoping rampsare permitted provided they meet all structural
requirements of this section.

Tests of rampson buseswereconducted aspart of the Transbus program. Those tests
showed that a slope of 1:6 was generally the maximum slope which could be negotiated but
that short rampsof 1:4 dopecould beused by somepersons under somecircumstances. The
Board recognizes that there are practical difficultiesin meeting common accessibility
standards in vehicleswhich areconstrained by other factors, such as maximum width.
Further, someramped buses designed for, and used in, urban areas would have ramp slopes
at curbsw hich meet common accessi bility standards but may also operate under other
conditions, such as rural areas. Nevertheless, because of theadvantagesof ramped busesin
termsof cost, efficiency and speed of boarding, the Board doesnot want to precludetheir
use or continued devel opment.

Inview of the factorswhich could affect ramp slope, the proposed section was
revised. Thefinal provision requiresthat,in general,the least slope practicable be obtained,
and may not exceed 1:4 when deployed to the ground. For purposes of determining the
"normal” deployment condition, the provision assumesa 6 inch high curb. A slope of 1:4is
permitted if thevertical floor height is 3inchesor lessabovea6inch curb. Thiswould
require aramp approximately 1foot long and would be short enough to be negotiable by
many people. If the floor height does not exceed 6inchesabovethecurb, aslope of 1.6
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would be permitted. A slope of 1:8 would be permitted if the floor height does not exceed 9
inchesabovethe 6inch curb. A slope of 1:12 would be required for greater rises.

Height of Vehide Floor Maximum Ramp Slope
Above 6-inch Curb
3in.orless 1:4
6in.or lessbut morethan 3in. 1.6
9in.or lessbut morethan 6in. 1:8
morethan 9in. 1:12

(6) Attachment. When in use for boarding or alighting,theramp shall be firmly
attached to the vehicle so that it is not subject to displacement when loading or unloading a
heavy power mobility aid and that no gap between vehicleand ramp exceeds5/8inch.

The5/8inch gap specified is based on thewidth of awheelchair front caster. Inthis
case, theBoard believessimplicity should betherule. Thespecified dimension is easy to
measure whereas specifying aperformance criterion would require the ramp manufacturer
to first make an independent determination of what constitutes an appropriate gap for a
variety of mobility aids. The measurement does not appear to be burdensome.

With respect to portable ramps,the ADA legislative history specifically mentions
portable ramps asa vi abl e option for somevehicles. Theprincipal complaint about portable
ramps has usually been the possibility of slippingwhich the Board believesis adequately
addressed by the requirement that the ramp be attached to the vehicle when in use for
boarding and alighting. Several commercially avail abl e portablerampshave brackets which
are attached to the vehide and which permit quick conned and disconned. Others have a
hole-and-pin arrangement which allowsfor firm attachment while in use. Thedefinition of
"firmly attached" in thiscase meansthat the ramp doesnot moveenough to allow a gap
between vehicleand ramp greater than 5/8 inch under any conditions, not necessary that the
ramp berigidly or permanently attached.

(7) Stowage. A compartment, securement system, or other appropriate method shal |
be provided to ensurethat stowed ramps, including portable ramps stowed in the passenger
area,do not impingeon a passenger's wheelchair or mobility aid or pose any hazard to
passengersin the event of a sudden stop or maneuver.
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This section of the guidelines addresses the provision of a stowage compartment,
securement system, or other meansof ensuringthat the ramp doesnot poseahazard. In
many situations where portableramps arecurrently used, the ramp is simply set insidethe
passenger compartment, sometimes leaning agai nst the passenger's mobility aid, whereit
coul d causeinjuryinasudden stop or maneuver. Some rampsautomatically stow in a
pocket under the floor or are folded back over the step. Atleast one manufacturer provides a
storageareaimmediately insidethedoor aspart of the handrail configuration.

(8) Handrails. If provided, handrails shall allow personswith disabilities to grasp
them from outside thevehiclewhile starting to board, and to continue to usethem
throughout the boarding process, and shal have the top between 30 inches and 38 inches
above the ramp surface. The handrails shall be capabl e of withstanding aforce of 100
pounds concentrated at any point on the handrail without permanent def ormation of the rail
or itssupporting structure. The handrail shall have a cross-sectional diameter between 1-1/4
inchesand 1-1/2inches or shall providean equivalent grasping surface, and h ave eased
edgeswith corner radii of not lessthan 1/8 inch. Handrailsshall not i nterferewith
wheelchair or mobility ad maneuverability when entering or leaving the vehicle.

During the rulemaking process, the Board solicited input on whether ramps should
berequired tohavehandrails. Opinion was divided. One suggestion was to require
handrails on rampswith aslope greater than 1:12 or longer than 6feet but other entities were
concerned that handrails would interfere with maneuverability of wheelchair and mobility
aid users.

The Board generally agrees that "short” ramps and bridge plates do not need
handrails. Unfortunately, thereisnogeneral agreement on the definition of "short". Since
most rampsand bridgeplateswill probably be "short" in some sense, the Board hasnot
made the provision for handrails on ramps mandatory. However,wherethey are provided,
they must meet structura requirements and notinterfere with maneuverability. The Board
will further review thisissue when the guidelines are revised and updated.

(d) Securement devices. - (1) Design load. Securement systemson vehicles with
GV WRsof 30,000 pounds or above, and their attachments to such vehicles, shall restrain a
forceintheforward longitudinal direction of up to 2,000 pounds per securement leg or
damping mechanism and aminimum of 4,000 pounds for each mobility aid. Securement
systems on vehicleswith GV WRsof up to 30,000 pounds, and their attachments to such
vehicles, shall restrain aforceintheforward longitudinal direction of up to 2,500 pounds
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per securement leg or clamping mechanism and a minimum of 5,000 poundsfor each
mobility aid.

Theserequirements are taken directly from the Guideline Specifications. Theforce
requirements for different weight vehidesis based on research on the g-forces experienced
by various vehiclesand their crash profiles. Smaller vehiclesgenerally experiencehigher
g-forcesthan largebuses. In the absence of new data or research, the Board does not believe
achangefromthepreviousguidelinesiswarranted. The significant forcesduring collision
areimposed primarily on the rear securement legs (for a forward-facing securement). Four-
point securement systemsarecommon in demand responsiveand somefixed route
operations but the twoforward strapsare primarily designed to provide containment and
reduce or prevent rebound. Therefore, the front straps are not subjected to the same forces.
Thissedion isnotintended to suggest atwo-point securement system. However, most

securement devices consist of two strapsor clamping devices, one attached to each side of
the wheel chair or mobility aid frame. As such, each leg accounts for about half of the force
of restraint. At least onedevicein current usehasametal bracket which hasahook on each
side that attaches to the wheel axles, both of which are secured to the vehid e floor through a
single belt. In thiscase, thesinglebelt must accommodate all of the 4,000 or 5,000 pounds of
force, depending onthevehiclesize. The more securement straps or devices used for each
wheel chair or mobility aid, the less force each one must accommodate individually. To be
effective, the securement devices must be attached to the wheel chair or mobility aid frame,
not the wheels.

There are several securement devices which have been used successfully in avariety
of situationswhich are described in the Board's technical assistance brochure "Securement
of Wheelchairs and Other Mobility Aids on Transit Vehicles." Thisbrochure, available free
from the Board, provides detailed technical specifications for securement devices and lists

available resources. Such devices, properly installed, should meet theseguidelines. In
addition, there are severa new and on-going projects designed to produce better securement
devices.

(2) Location and size. Thesecurement system shall be placed asnear to the accessible
entrance aspracticableand shall have a clear floor area of 30 inches by 48 inches. Such space
shall adjoin, and may overlap, an access path. Not morethan 6inches of the required clear
floor space may be accommodated for footrests under another seat provided thereisa
minimum of 9inches from the floor to the lowest part of the seat overhanging the space.
Securement areas may have fold-down seats to accommodate other passengers when a
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wheelchair or mobility aid is not occupying the area, provided the sea s, when folded up, do
not obstruct theclear floor space required. (SeeFig. 2)

Thedear floor area is consistent with the definition of a common wheelchair or
mobility aid. Service ani malsshould be able to be accommodated i n an area adjacent tothe
space specified, not necessarily within it. Noticethat the area may overlap an adjacent
accessaisle. However, thereis no requirement that the access aisle remain clear and
unobstructed by another wheel chair or mobility aid. The Board strongly recommends
against interior designs which create "first-on-last-off" situations because such designs
impose severe operational constraints on system operators.

Figure 2 shows the amount of the required space which can be accommodated under
aseat provided thereis aminimum clearance of 9inchesunder the seat or object. The
requirement, however,isnot intended to be construed as pertaining only to seats. That is, a
modesty panel or other fixture could also overhang the space, provided the same clearances
are adhered to. Since acommon wheelchar or mobility aid cannot achieve the required
minimum cl earance, two w heel chair or mobility aid spaces cannot overlap.

Fig. 2
Toe Clearance Under a Seat

Fold-down seats may be placed in the securement area provided they donot reduce
therequired areawhen folded. Quick-release seats could al so be placed in the securement
area if they can beremoved without affecting the provision of service. For example, if the
seat on afixed-route vehicle can be quickly and easily removed by the driver, it could be
used. Seatswhich arebolted down would not generally provideequivalent serviceevenin a
demand responsive system if thetime needed to remove seats caused a delay in the
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provision of servicew hich wasgreater than that allowed for others. On the other hand, if all
tripson ademand responsive system required advance notice so that the timeneeded to
removethe seats did not affect response time, bolt-in seats would not be precluded.

(3) Mobility aids accommodated. The securement system shall secure common
wheelchairs and mobility aids and shall either be automaticor easily attached by aperson
familiar with the system and mobility aid and having average dexterity.

Thecritical part of the above performance requirement is that the system, whatever
its design, accommodate common w heel chairsand mobility aids, asdefined in §1192.3,
including power wheelchai rsand three-w heel scooters. Thus, a system consisting only of
wheel clamps or "rim pins"', which can be attached only to chairsof a particul ar design (i .e.,
large rear wheelswith open spokes), clearly does not meet the requirements. Wheel damps
and rim pinsdo not accommodate many power wheel chairs, particul arly the so-cal led pow er
base chairs, or three-wheel mobility aids.

Whilethereisnorequirement toretrofit existing vehicles, the D OT regulation does
not permit atransit operator to deny service to persons with disabilities even if its current
securement devicedoesnot fit the particular wheelchair or mobility aid. See
49CRFR 37.165(d). The operator isrequired to do the best he or she can with the existing
system or device. Since securement devices exist w hich can securecommon wheel chairsand
mobility devicesat moderate cost (one operator in theD OT Advisory Committee meeting
reported acost of $75), operators may wish to consider installing new devices. The brochure
Securement of Wheelchairsand Mobility Aidson Transit Vehiclesis available from the

Board at no cost.

Some entities have suggested that standards for wheelchairsand mobility aidsbe
developed which would require the provision of a ommon securement point. Neitherthe
ADA nor any other statute confers upon the Board the authority to set standards or
guidelines for wheelchairsand mobility aids. However, the development of some standards
iscurrently under way through the Internationa Standards Organization (ISO)and RESNA,
aprofessional society of expertsinrehabilitation technology. Furthermore, operators may
wantto getin touch with thelocal Independent Living Center to investigate whether there
are wheelchair or mobility aid dealers or service and repair shops which have devised, or can
devise, attachmentsor modificationsto some types of wheel chair or mobility aid to make
them compatiblewith the particular securement deviceor system.
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(4) Orientation. In vehidesin excess of 22 feetin length, at | east one securement
device or system required by paragraph (a) of this section shall secure the wheelchair or
mobility aid facingtow ard thefront of thevehicle. Invehicles 22 feet in length or less, the
required securement device may secure the wheelchar or mobility aid either facng toward
the front of thevehide or rearward. Additiona securement devices or systems shall secure
thewheelchair or mobility aid facing forward or rearward. Wherethe wheelchair or
mobility aid issecured facingtherear of thevehicle, apadded barrier shall be provided.
The padded barrier shall extend from a height of 38inches from the vehide floor to aheight
of 56 inches from thevehiclefloor with awidth of 18 inches, laterally centered immediatel y
in back of the seated individual. Such barriersneed not be solid provided equivalent
protection is afforded.

Inthe original proposal, the Board pointed out that al | availabl e research data
indicatethat forward or rear-facing securement is the saf est configuration and ask ed
whether rear fadng securement should bepermitted. In light of the strong support for
permitting rearward facing systems, the Board hasincluded provisions for them in the final
guidelines. Also,there was overwhelming support for permitting only forward or rearward
facing securement. Several responsesexplicitly affirmed the conclusions of the research and
none offered any evidence to suggest that the datawereincorrect. The only objections arose
from a concern for space limitations.

The section requires at least one forward fadng system on vehidesin excess of 22
feet, with any additional positionspermitted tobeeither rearward or forward facing.
Vehicles 22 feet inlength or shorter may provideonly rearward facing systemsor locations,
at the option of the specifier. A requirement has a so been added for apadded barrier for
rearward fadng systems, anaogousto the headrests provided on many automobile seats.
The padded barrier does not haveto be solid. Barriers provided on some vehides have
consisted of a series of padded barswith spaces betw een, specificall y for driver vision. Itis
alsopossiblethat the barrier could beremoved or folded when the space is not occupied. It
iscritical,however, that the barrier be provided for rearw ard facing systemsto prevent
severe, possibly fatal, whiplash. TheBoard would also note that rearward facing systems
are optiond and operators can provide only forward fadng systems.

Thewording of this provision aboveisasitappearsin thefina guidelinesissued by
the Board. It contains an editorial revision, to clarify some confusion about the padded
barrier, not included in 49 CFR 38.23(d)(4). TheDOT provision is intended tobe consistent
with the Board's final guidelines which requiresthat the padded barrier pertain only to the
securement locations and devices which arerear facing.

Side-facing securement is not permitted under any circumstances. This prohibition
is not only based on the results of crash testsbut isalso related to the dynamics under
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ordinary sudden stop conditions. That is, duringasudden or panic stop, the wheelsof a
side-facing manual wheel chair in contact with the vehicle floor experienceaforce
perpendicular to the plane of thewheel. However,thewheels are only intended to support
forcesradially from the axle. Engineersinvestigating the dynamics of wheelchairsin
accordancew ith the new 1SO standards have reported that wheel ssubjected to a
perpendicul ar forcewill typically "dish" and fail under aforceof 250 pounds, one tenth the
force required to be sustained by the securement system itself. Power-base wheelchairs,
some el ectric wheel chairswith "mag"” wheel s, and three-w heel mobility aids may fair

somew hat better but three-wheel scootershaveahigher center of gravity and will tend totip
under sideward forces. Sincethe DOT rule no longer permits operatorsto require the users
of such devicesto transfer to afixed seat, the securement system must be capable of securing
the mobility aid while ocaupied.

It also appearsasif theconcern for space is based on a misunderstanding of the
requirements of thisguideline aswell asthe dynamics of securement. First, this section
does not apply tofixed seats provided for ambulatory passengers, as they arealready
covered by Federal Motor Vehicle Safety Standards for seat attachment and can facein any
direction consistent with those standards. Second, some operators appear to bel ieve that
space can beconserved by placing two si de-facing wheel chairsor mobility aidsimmediatel y
adjacent to each other. These suggested configurations seem to assume wall-mounted rim-
pins, which donot meet the requirementsfor securement of all common w heel chairsand
mobility aids. In order to provide adequate securement for aside-facing wheelchair or
mobility aid, only belts are currently available and they would need to be mounted in such a
way that at least two feet would be required between wheelchairs or mobility aidsto achieve
the appropriate belt angle.

With respect to lap and shoulder belts, all but two responses to the original proposal
supported arequirement for them. Again, from theavail abl e crash test data, lap and
shoulder belts aremoreimportant on small vehicles, wherethe g-forces aregreater. A
requirement has been included in sedion 1192.23(d)(7) to require a lgp and shoulder belt
system at each securement location on vehiclesof any length.

(5) Movement. When thew heel chair or mobility aid is secured i n accordance with
manuf acturer'sinstructions, the securement system shall limit the movement of an occupied
wheel chair or mobility aid tonomorethan 2inches in any direction under normal vehicle
operating conditions.

The magority of responsesto the original proposal supported thisrequirement,
although afew said it wastoo stringent while otherssaid it wastoo liberal. It was poi nted
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out that the requirement for a2 inch movement could be met only under normal operating
conditions, not in acrash, and the final provision li mitsthe application to normal operating
conditions. In fact, some elasticity isdesirable to absorb shock from collisions or even
emergency stops. Note alsothat the provision appliesto systems attached i n accordance
with the manufacturer'sinstructions.

(6) Stowage. When not being used for securement, or when the securement area can
be used by stand ees, the securement sy stem shall not interferewith passenger movement,
shall not present any hazardous condition, shall be reasonably protected from vandalism,
and shal be readily accessed when needed for use.

This sedion requires that securement devices not pose ahazard when stowed
properly. Someentitiescontend that thearea over the securement device have fold down
seatsand not beused by standeeswhen not occupied by aw heel chair or mobility aid user.
Whether standees are permitted to occupy the area over the securement device when not
occupied by awheel chair or mobility aid user isan operating decisiontobemadeby the
operator. Theguidelines are intended to provide accessibility in asaf e manner.

(7) Seat belt and shoulder harness. For each wheelchair or mobility aid securement
device provided, a passenger seat belt and shoul der harness, complying with all applicable
provisions of 49 CFR part 571, shall al so be provided for use by wheel chair or mobility aid
users. Such seat belts and shoulder harnessesshall not beused in lieu of adevice which
secures thewheelchair or mobility aiditself.

Asdiscussed above under orientation, there was significant support for the provision
of aseat (Iap) and shoulder belt at each securement position. Whether atrue "harness" or a
conventiona diagonal shoulder beltisprovided, it must meet all applicable provisions of
Federal M otor Vehicle Safety Standards (FMVSS) at 49 CFR part 571 In an automobile,a
conventional diagonal shoulder belt isanchored to the frame above thedoor and connectsto
thelap belt on the opposite side. However,the same point on abus, aébovethe side window,
may not havetherequired structura strength. Attaching the belt with screwsis not
adequateto meet the FMVSS requirements. A true harness, connected to an anchor point on
thefloor, providesbetter stability for the passenger (thediagonal belt causes some pivoting
of the torso) but may be moredifficult to install and use. Because of theg-forcesinvolved,
this arrangement may bemoresuited tovansand small vehicles. Diagonal shoulder belts
can work, if instaled properly.



The seat and shoulder belt are in addition to the wheelchair or mobility aid
securement device. The aid must be secured independent of the passenger belt system.
Under no conditions is the passenger seat and shoulder belt to be used to secure both
simultaneously. Inthe event of acrash or sudden stop, thewheel chair or mobility aid
would move forward, squeezing the passenger between the chair and the belt, possibly
causi ng serious injury. Also, the lap belt must crossa passenger'spelvic region, not the
abdomen or chest. Beltsplaced around thew heel chair backrest and a passenger's chest or
abdomen should never be used.

81192.25 Doors, stepsand threshol ds.
(a) Slipresistance. All aides, steps, floor areas where people walk and floorsin
securement locations shall have slip-resistant surfaces.

Thisisageneral performance requirement. Asaresult of the difficulties of
specifying an adequate measure of the static coefficient of friction, no specificvalueis
imposed in the find provision. Advisory guidance on slip resistance hasbeen placed in the
appendix, which hasbeenincluded in thisdocument under the discussion of slip resistance
for lift platforms. See section 1192.23(b)(6), above.

(b) Contrast. All step edges, thresholds, and the boarding edge of ramps or lift
platformsshall have aband of color(s) running the full width of the step or edge which
contrasts from the step tread and riser, or lift or ramp surface, either light-on-dark or dark -
on-light.

A specific val ue for contrast hasnot been included duetothe practical difficulty of
measuring it. The original proposal did contain aformuladerived from research on signage
sponsored by the Board. The formula has been deleted from the fina guidelines for
transportation vehicles and placed in the appendix asadvisory material.

Ingeneral,itisrecommended that the contrasting band material contrast by at least
70%. Contrastin percentisdetermined by:

Contrast =[(B, - B,)/B,] x 100

where B, =lightreflectance value (LRV) of the lighter area
and B, = light reflectancevalue (LRV) of the darker area.
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Note that in any application both whiteand black are never absolute; thus, B, never equals
100 and B, is alw ays greater than 0.

(c) Door height. For vehiclesin excess of 22 feetin length,the overhead dearance
between thetop of thedoor opening and the raised lift platform, or highest point of aramp,
shall be aminimum of 68 inches. For vehiclesof 22 feet in length or less, the overhead
clearance betw een the top of the door opening and theraised lift platform, or highest point
of aramp, shall be aminimum of 56inches.

Intheoriginal proposal, therequirements for largebusesand vans were contained in
separate subparts. Subpart G for small buses and vans contained a provision for minimum
door height of 56 inches consistent with the Guideline Specificationsissued in 1986. A
guestion in the preamble asked whether a minimum door height should be specified for

large busesand what it should be to allow spacefor overhead door opening mechanisms.
Bus manufacturers suggested minimum door heights ranging from 68inchesto 72inches.
No responses were received on the proposed door height requirement for vansand small
buses.

Based on the information supplied by the bus manufacturers which chose to respond, the
Board selected the height which the information indicated would pose no problem, even
though the vertical dearance of 58" represents only approximately the 70th percentile person
with a disability.

The intent of the requirement is to provide clearancefor standees, especially when
they must passthrough thedoor while on theraised lift platform. However, one lift design,
sometimes called the "elevator” type, invol vesa standee position fully inside the vehicle. In
this configuration, the platform islowered to the ground and theindividual passes though
the openingwhich hasavertical clearanceconsiderably greater than 68inches. The
individual then standsat the full inboard edge of the platform, asthe position of the
handrailsrequires, and is raised fully within the vehicle, inside the door. Sincethe standee
never needs to pass through the door openingontheraised lift platform,theFTA
Administrator hasdetermined that such a configuration constitutes"equivalent facilitation"
with respectto the door height requirement. It should be pointed out that the equivaent
facilitation determination appliesonly to the described configuration. That is, if adifferent
liftisused, onewhich raisesthe standee outside the vehid e, the door height requirement
would apply. Onlywhen the standee need not pass through the door is equivalent
fadlitation provided.

Notwithstanding any overhead dearance, itis still possible that an individua could
strike his or her head on the door header. A person standing on an elevator-type lift, rising
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insidethevehide, mightactually be more proneto striking his or her head because the
potential obstruction is behind. Operatorsmust take caretowarn passengers of such
dangersbeforeboarding. Itisprobably agood ideato providethisinformationin printed
material,as well.

The door height requirement for small buses and vans poses adifferent problem.
The heightrequirement, which hasbeenin effect since 1986, is based onthe seated height of
a95th percentilemale in awheel chair or mobility aid with a seat height of 18 inches. The
seatsof many power wheel chairsand three-wheel mobility aids arehigher and tall people
normally need higher seats to allow a seated posturewhich doesnot promote pressure sores.

Although the required height does not accommodate standees, the Board did not
impose the greater height becauseit may not be feasiblefor some small vehicles. The 56-
inch requirement has been the standard since at least 1986 and imposing agreater height
could adversely aff ect asmall industry. Furthermore, the specification applies only tothose
vehidesrequired to be accessible by the DOT rule. Since most small vehides are used in
demand responsive service, every vehid e need not be accessible, provided there are enough
vehicles to provide equivalent service to persons who need them. See 49 CFR 37.77, 37.101(d)
and 37.103(c)-(d).

§1192.27 Priority seating signs.

(a) Each vehicle shall contain sign(s) which indicatethat seatsin the front of the
vehideare priority seats for personswith disabilities, and that other passengers should
mak e such seatsavail ableto those who wish to usethem. At | east one set of forward-facing
seats shall be so designated.

Thefirst part of thisrequirement is simply arestatement of theprovision of 49 CFR
Part 609, in effect since 1976. The second part acknowledges that certain individuals who
might need to tak e advantage of the priority seats have balance problemswhich mak ethe
typical side-facing priority seat difficult. However,this provision isnotintended to require
theinstallation of forward-facing seats where only aisle-facing seats are normally provided
for everybody. Neither doesthe absence of forward-facing seats exempt the operator from
the first part of this provision which requiresthat priority seats be provided, asisspecified
by the current regulation at 49 CFR Part 609.

The designation of an additional set of priority seatsisup to the discretion of the
operator. Thereis nothingin the provision which prohibits designation of thefold-down
seats, when not used for securement. TheD OT regulation explicitly prohibitsan operator
from requiring persons with disabilitiesto use such seatsif they do not wish to do so. See
49 CFR 37.5(c).
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(b) Each securement location shall have a sign designating it as such.

This provision simply requires that the securement location beidentified by a sign.
Thisisespedally important where the area has a fold-down seat which might obscure the
location or from w hich other peopleneed to move when aw heel chair or mobility aid user
boards.

(o) Characters on signsrequired by paragraphs (a) and (b) of this section shall have a
width-to-height ratio between 3:5 and 1:1 and a strok ewidth-to-height ratio between 1:5 and
1:10, with a mi nimum character height (using an upper case"X") of 5/8inch, with "wide"
spacing (generally, the space between lettersshall be 1/16 the height of upper casel etters),
and shall contrast with theback ground either light-on-dark or dark-on-light.

The Board acknowledges that the letter size limits the amount of information which
can be placed on asign but believes such signs should be legibleto personswith vision
impairments. The anticipated sign isrelatively simple and can bebrief. Thespecific letter
size and aspect ratio requirementsaredrawn from research sponsored by the Board w hich
tested signsof variousconfigurations with subjectswith low vision. In practice, the transit
operator would probably never need to determine these measurementsbut would simply
includethem in bid specifications for signs.

Whil ethe character and stroke proportions are measured using an up per case"X", the
sign characters can be either upper or lower case. Each typefont hasitscharacteristic
proportions and should be calculated using the particular upper case"X". Many common
typefaces comply. The Board did not attempt tolist acceptabl etype fonts toavoid
inadvertently omitting one which would comply.

The characters must contrast with the background. Generally, light characterson a
dark background are preferred. Whileno specific contrast ratioisrequired,itis
recommended that the characters and badkground contrast by 70%. Contrastin percentis
determined by the formula contained in the disaussion of §1192.25(b), above.

81192.29 Interior circulation, handrails and stanchions.

(@) Interior handrails and stanchions shall permit sufficentturning and maneuvering
spacefor wheel chairsand other mobility aids to reach a securement location from thelift or
ramp.
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Thisisa general performance requirement for maneuverability. The characteristics
of vehicles, especial ly when the lift or ramp islocated inthefront door, donot lend
themsel vesto the common accessibility standard applied to buildingsand facilities. The
Board recognizes that the provision of a 36 inch aisleis desirable but that is not always
possible on all vehicles. Until further investigation on maneuvering spaceis conduded, the
performance requirement should suffice. The need for more specificity will be considered
when the guidelines are revised and updated.

(b) Handrails and stanchionsshall beprovided in theentrance tothevehicleina
configuration which all ow s persons with disabil ities to grasp such assi sts from outsi de the
vehid e while starting to board, and to continue using such assists throughout the boarding
and fare coll ection process. Handrails shall have a cross-sectional diameter between 1-1/4
inchesand 1-1/2 inches or shall providean equivalent grasping surface, and have eased
edges with corner radii of notlessthan 1/8inch.Handrails shall be placed to provide a
minimum 1-1/2inches knuckle d earance from the nearest adjacent surface. Where on-b oard
fare coll ection devices areused on vehicles in excess of 22 feet inlength, ahorizontal
passenger assist shall be located across the front of the vehid e and shall prevent passengers
from sustaining injurieson thefare collection device or windshield in the event of asudden
deceleration. Without restricting the vesti bule space, the assist shall provide supportfor a
boarding passenger from thefront door through the boarding procedure. Passengersshall be
ableto lean against the assist for security while paying fares.

The l-1/2inchclearanceistheindustry standard and is consistent with the White
Book spedfication. The handrail acrossthe fare box is currently required by 49 CFR Part
609. The wording above has been taken from the White Book.

(©) For vehiclesin excess of 22 feetin length, overhead handrail(s) shal be provided
which shall be continuousexcept for agap at the rear doorw ay.

Thisrequirement istaken directly from 49 CFR 609.15 for vehicles in excess of 22 feet.
Section 1192.29(c) hasbeen revised to beconsistent with that regulation. Thedesign of
small vehicles is such that overhead handrailsmay not be needed or practical, due tothe
generally much lower ceiling.
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(d)Handrails and stanchions shall be sufficientto permit safe boarding, on-b oard
circulation, seating and standing assistance, and aighting by personswith disabilities.

Thisrequirement is currently contained in 49CFR Part 609 and has been in effect for
FTA-funded buses since 1976.

(e) For vehicles in excess of 22 feet inlength with front-door lifts or ramps, vertical
stanchions immediately behind the driver shall either terminate at thelower edge of the
aisl e-facing seats, if applicabl e, or be "dog-legged” sothat thefloor attachment does not
impede or interferewith wheel chair footrests. If thedriver seat pl atform must be passed by
awheel chair or mobility aid user entering the vehicle, the platf orm, to the maximum extent
practicabl e, shall not extend into theaisleor vestibul e beyond thewheel housing.

Thisrequirement has been included to address a common problem encountered in
buseswith front door lifts. Frequently,thereisa vertical stanchion immediately behind the
driver platform. This stanchion of ten i nterfereswith w heel chair footrests when the user
attemptsto turn into the aisle from thelift. A relatively simply solution isto "dog-leg"the
stanchion so that itsattachment point to the floor isbehind or even with the wheel housing.
Another solution isto terminate the stanchion at the lower seat rail of the aisle-facing seat
immediately behind thedriver.

Another problem often encountered with front door liftsis adriver seat platform.
Thebest solution is to el iminate the platf orm altogether. If thisisnot practicable, the
platform should be angl ed back, rather than rounded, so that it doesnot extend into the
aisle.

(f) For vehicles in excess of 22 feet in length, theminimum interior height along the
path from the lift to the securement location shall be 68 inches. For vehicles of 22 feet in
length or less, the minimum interior height from lift to securement location shall be 56
inches.

This section has been added on interior height to be consistent with section
1192.25(c). The height requirement for small vehidesistaken from the 1984 FT A-sponsored
Guideline Specifications for active wheel chair liftsand isaminimum requirement. The

operator may specify agreater height. The height requirement for large vehiclesis
consistent with thedoor height requirementsin section 1192.25(c).
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§1192.31 Lighting.

(@) Any stepwell or doorway immediately adjacent tothe driver shall have, when the
door isopen, at | east 2 foot-candles of illumination measured on the step tread or lift
platform.

(b) Other stepwellsand doorways, induding doorwaysin which lifts or ramps are
install ed, shall have, at all times, at least 2 foot-candl es of illumination measured on the step
tread, or lift or ramp, when deployed at the vehicle floor level.

The lighting provisionsare based on the current requirementsin 49 CFR 609.15 for
buses in excess of 22 feetinlength. Thehigher illumination levelsin UFASsuggested by
some, apply to elevatorsinsidebuildings and facilities. Bright lightingin buses operating at
night, however, might actually have the opposite effect intended. Lighting levelswhich are
too high inside or just outside the door could resultin adisembarking passenger's eyes not
adjusting tothedarker surroundingsand might actually create a more seriousproblem than
it solves. Also, high lighting levels inside the vehicle causereflections from windowsand
reduce the ability to see outside. Because the Board does not have sufficientinformation to
evaluate theappropriateness of thevarious alternati ves suggested, theinterior lighting
levels, asderived from existing FTA requirementsfor buses, have been retained.

(0 Thevehicle doorways, induding doorwaysin which liftsor ramps areinstalled,
shall haveoutsidelight(s) which, when thedoor isopen, provide at least 1 foot-candle of
illumination on the street surfacefor adistance of 3 feet perpendicular toall pointson the
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bottom step tread outer edge. Such light(s) shall be located below window level and
shielded to protect the eyes of entering and exiting passengers.

The Board had originally considered a requirement that outside lightsilluminate the
area three feet beyond the lift or ramp edge at ground level. However, thelift or ramp may
extend asmuch as 4 feet beyond the bottom step w hich would requiretheillumination to
extend asmuch as7 feet beyond thebus step. Such arequirement could not be achieved
without significantly brighter lighting which could be a problem for some people entering
the vehicle, especially personsusing wheel chairsor mobility aids who areat a much lower
height than others. Therefore, this section incorporates only the provisions of 49 CFR 609.15,
with minor editorial changes.

The meaning of "3 feet perpendicular to al points on the bottom step tread outer
edge" isto define arectangle on the ground outsidethe bus door which is threefeet deep
and aswideas the door lower step. In most cases, theactual areailluminated will bea semi-
circular pattern. Such a pattern would meet the above requirement aslong as the specified
rectangle wereilluminated. Seefigure.

Therequirement for thelightsto be located below window level istaken directly
from 49 CFR 609.15. However, for sometime, FTA has permitted alight configuration from
the White Book as meeting therequirementsof that regulation. Therefore, a determination
of equival ent facilitation isantic pated from the FTA Administrator.

§1192.33 Fare b ox.
Where provided, the farebox shall belocated as far forward as practicabl eand shall
not obstruct trafficin thevestibul e, especially wheel chairsor mobility aids.

During the rulemaking process, the Board considered a range of optionsfor
specifying maneuvering space in thevicinity of fareboxesincluding arequirement for
placing them flush or recessing them into thedashboard. However, placing fare boxestoo
closetothedashboard could interferewith emptying them. Som e suggestionsof fered tothe
Board included specifying a36inch dear width at all points, requiring a 42 inch clearance to
theright rear of the fare box, or following the UFAS provisions for protruding objeds and
space allowances.

As discussed previoudy, certain accessibility standardswhich areapplicableto
buildingsand facilities cannot beapplied to vehicles. For example, in some busesthe space
between wheel housings is less than 36inches. Therefore toimposeareguirement for an
access aisleto be 36 incheswould force al lifts or rampsto bein therear door. The Board

52



believes there are good reasons for selecting both front and rear door lifts and does not want
to preclude either. Pending further research on the spacelimitations of variousvehicles, the
Board believesit cannot be more specific.

Over theyearschangesin farebox design have increased the spacerequirements,
especially for electronic processing. The proposed requirement istoalert operatorsand
otherswho prepare specifications to plan carefully for maximum space in the vestibule. If
new information or designsaredeveloped, the Board can consider further requirements
later.

81192.35 Public information system.

(a) Vehiclesin excessof 22 feet in length, used in multiple-stop, fixed-route service,
shall be equipped with apublicaddress system permitting the driver, or recorded or
digitized human speech messages, to announce stops and provide other passenger
information within the vehide.

The provision of an internal publicaddress system isacomponent of the White Book
and, therefore, should not represent a change in common practice. The Board considered a
requirement for an external speaker but dedded to postpone such arequirement pending a
study tobeconducted by the FTA. FTA has indicated that thereisevidence that an external
speaker in some noisy areas might not be the best meansof deliveringinformation. Many
transit operatorsbelieve that it might be intrusivein residential areas, especially at night,
and would not beneeded whereabus stop isused by onlyoneline. The Board will further
consider thisissue when it revises and updates the guidelines.

Although thereisno requirement for an external speaker, the DOT rule neverthel ess
requires an operator to provide a means by which anindividual with avision impairment
can identify the proper vehicle (or a means by which theindividual can beidentified by the
driver). See49 CFR 37.167(c). One meansof soidentifying thevehicleisthrough theuse of
an external public addresssystem, and sometransit operatorshave chosen to do so. Some
electronicheadsigns are designed to automatically announce the bus destination, through
digitized or recorded voice output, whenever the bus door is opened. Since thereisno
specificrequirement for such an external system, thereisno specific volume level with
which an operator needsto comply. Therefore, the operator is freeto set an appropriate
volume level which would not disturb a quiet neighborhood.

Therequirement for an internal publicaddress system has been applied only to
vehiclesin excess of 22 feet in length that areused in fixed route servicewith multiple stops.
A shuttle vehide which only connectstw o points, or avehide used in demand responsive
service w hich transports passengersdirectly from origin to destination, does not need to
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announce stops. Therequirement hasbeen limited to large vehiclessincevans and small
buses have seats dose to the driver and apublicaddress system would be superfluous.

(b) [Reserved]

The originally proposed regulation had induded a general requirement for providing
information to personswith hearing loss or who aredeaf. Inthat context, the preamblehad
discussed assistivelistening systems, including magneticinduction loops, asone of several
technologies which could provide some benefit to some persons with hearing loss and
requested information on suitable devices or technology. However, magneticinduction
loops might serve few people and could be expensive but avisual system would serve more
people.

The Board did notintend to imply that a magneticinduction loop wasthe only
appropriate technology, or even an acceptableone. Other types of assistivelisteningdevices
may provide better accommodation to a broader range of peoplebut, sincethey requirethe
useof aspecificreceiver, theprovision of such systemsin busesor most transportation
vehiclesisnot pracical. Also, assistive listening devices would not help individuals who
are deaf. The provision of digita read-out or light emitting diode (LED) signswould serve
more people but requires keyboard or other input which cannot be accomplished by abus
driver. Automaticsystems may be practical under some limited circumstances but buses are
often assigned to different routes throughout the day and no information was provided on a
system which would completely meet the requirements.

Onetechnology which could be adapted involves the use of a Globa Positioning
System, which issometimesused for automati c vehicle monitoring. One such system has a
device located at the bus stop which communicatesto aunit on the vehicle. When the busis
aspecdified distance from the stop, the unit broadcasts to the bus asigna which triggers a
digitized announcement on the busof the upocoming stop. Simultaneously, the bus stop unit
announcesto w aiting passengersthe line number and approximate arrival time of the
approaching bus. Such asystem could probably be configured to provideavisual display
on the bus of the stop, alongwith the"voice" announcem ent.

Prior to the widespread use of such sophisticated technology, it should be pointed
out that some of the other systemsrequired, such asthe"stop request” discussed below,
address some of the needs. Unfortunately, the absence of a clear idea of an appropriate
system would placetransit entities in the position of not knowing exactly what to specify
from manufacturerswhen purchasing anew vehide. The Board considersthe provision of
information to persons with hearing loss to be an important matter but lackstheinformation



on whichtobasearequirement. Therefore, the provision hasbeen reserved pending further
investigation. In the meantime, advisory material has been placed in the appendix.

§1192.37 Stop request.

(a) Where passengersmay board or alight at multiple stops at their option, vehicles in
excessof 22 feet inlength shall provide control sadjacent to the securement location for
requesting stops and which dertsthe driver that amobility aid user wishesto disembark.
Such asystem shall provideauditory and visual indications that therequest hasbeen made.

This provision does not necessarily require a "dual" system, a configuration
reportedly offered by one manufacturer, only that the system alert adriver that awheelchair
or mobility aid user needsto aight. Thismay notbeaproblem in front securement
locationsbut may befor rear locations, especially on afull bus. A problem mentioned by
some wheel chair or mobility aid usersisthat thetypical "stop request" sign doesnot tell a
driver that the person in the securement location istheone who needsto disesmbark. As a
result, the driver sometimes sees other passengers get off the bus at a stop and assumesthe
request has been answered. This provision requires some meansto ensure that the driver
knowsw hen thew heel chair or mobility aid user is requesting the stop so that assi stance can
be provided if necessary.

Therequirement gppliesto large buses only. The common stop request sign, which
rings a bell orbuzzer and lights a sign with the words "stop request”, satisfies the
requirement for auditory and visud indication.

(b) Controlsrequired by paragraph (a) of this section shal be mounted nohigher
than 48 inchesand nolower than 15inchesabovethefloor, shall be operablewith onehand
and shall not requiretight grasping, pinching, or twisting of thewrist. The forcerequired to
activate control sshall beno greater than 51bf (22.2 N).

Thisrequirement istaken directly from the "controls and operating mechanisms"

section of common accessibility standards.

§1192.39 Destination and route signs.
(a) Wheredestination or routeinformation is displayed on the exterior of avehicle,
each vehicle shall haveilluminated signson thefront and boarding side of thevehicle.
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Thisisarestatement of the current requirement under 49 CFR Part 609.

(b) Characterson signsrequired by paragraph (a) of thissection shall have awidth-
to-height ratiobetween 3;:5and 1:1 and a strok ewidth-to-height ratio between 1:5 and 1:10,
with aminimum character height (using an upper case"X") of Linch for signsonthe
boarding side and aminimum character height of 2inches for front "headsigns', with " wide"
spacing (generally, the space betw een lettersshall be 1/16 the height of upper caseletters),
and shall contrast with the background, either dark-on-light or light-on-dark..

The signage provisions are based on Board sponsored research on readability of signs
by personswith low vision. In general,tal thin or shortfat letters and characters are not
readable. Therefore, the proportion of characters are prescribed, according to the
proportions which were found to bemost readable. Many personswith low vision do not
"read" wordsin the conventional way, but rather depend on the "footprint" of the word,
based in part on context. Therefore, electronic headsigns which cycle partial messages or
which deliver incd dental messages, such as "Welcome Aboard", "Merry Christmas", etc., are
particularly problematic and should be avoided.

Many people, not only those with visual imparments, have trouble with LED and
other electronicheadsigns. However, the Board lack s specificinformation on specific
requirementsfor such signs. TheBoard may consider further requirementsfor electronic
headsignswhen it revises and updates the guidelines.

It should be noted that thedescription of "wide" as1/16 theheight of upper case
lettersisthedefinition of "wide' asused intheindustry, asreported by the research. This
spacing and proportion wastested with blind and visually impaired subjectsand found to
beusable.

It is recommended that the characterscontrast with the background by 70%. Contrast
in percentisdetermined by the formulain the discussion of §1192.25(b), above.
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