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Systematic, well-designed research provides the most e ffecti ve 

approach tu the solution or many problems fa ci ng highway admin

istrators and engineers. O ften, highway problem, arc of local in

teres t and can best be studied by highway departments indi vidu

ally or in cooperation w ith their state uni versities aml others. 

However. the accelerating growth of highway transportat ion de

velops increasingly complex problems of wide interest to highway 

authorities. These problems are best studied through a coortli

nated program of cooperat ive research. 

In recognition of these needs, the highway administrators of 

the American Association of State H ighway and Transportat ion 

Officials (AASHTO) initia ted in 1962 an objective national high

way research program employing modern scientific techniques. 

This program is supported on a continuing basis by funds from 

part icipat ing member states of the Association and it receives the 

full cooperation and support of the Federal Highway Administra

tio n. United States Department of Transportation. 

The Transportation Research Board of the National Research 

Council was requested by the Associat ion to administe r the re

search program because of the Board's recognized objectivi ty and 

unders tanding of modern research practices. The Board is 

unique ly suited for this purpose as it maintains an extensive com

mittee structure from which authorities on any highway transpor

tation subject may be drawn; it possesses avenues of communica

tion and cooperation with federal, state , and local governmental 

agencies. universities . and indus try; its re lationship to the National 

Research Counci l is an insurance of objectivity : it maintains a 

fu ll-time research corre lation staff of specia lists in highway trans

portation matters to bring the findings of research directly to those 

who are in a position to use them. 

T he program is developed on the basis of research needs iden

tified by chief administrators of the highway and transportation 

departments and by commiuees of AASHTO. Each year, specific 

areas of research need to be inc luded in the program are proposed 

to the National Research Council and the Board by AASHTO. 

Research projects to fulfill these needs are defined by the Board, 

and qualified research agenc ies are selected from those that have 

submitted proposals. Administration and surveillance of research 

contracts are the responsibilities of the National Research Council 

and the Transportation Research Board. 

T he needs for highway research are many, and the National 

Cooperative Highway Research Program can make significant con

tributions to the solution o f highway transportation problems of 

mutual concern to many responsible groups. The program. how

ever. is intended to complement rather than to substitute for or 

duplicate other highway research programs. 

NOTE: The Transportation Research Board, the National Research 
Council, the Federal Highway Administration, the American Associa
tion of State Highway and Transportation Officials, and the individual 
states participating in the Natinnal Cooperative Highway Research 
Program do not endorse products or manufacturers. Trade or manu
facturers' names appear herein solely because they arc considered es
sential to the ohjective of this report. 
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PREFACE 

FOREWORD 
By Staff 

Transporrarion 

Research Board 

A vast store house of information ex ists o n nearly every subjec t of concern to highway 

admin istrators and engineers. Much of this information has resulted from both research 

and the successful appl ication of solutions to the problems faced by practitioners in their 

daily work. Because prev iously there has been no sys te matic means for compiling such 

useful information and making it available to the entire community, the American Asso

ciation o f State Highway and Transportation O ffic ials has. through the mechan ism of the 

ational Cooperative Highway Research Program. a uthorized the Transportation Research 

Board to undertake a continuing project to search o ut and to prepare documented reports 

on current practices in the subject areas of concern. 

This synthesis series reports on various practices, maki ng specific recommendations 

where appropriate but witho ut the detailed directions usually found in handbooks o r de

sign man ua ls. Nonetheless, these documents can serve similar purposes, fo r each is a 

compendium of the best knowledge available on those measures found to be the most 

successful in resolving specific problems. The extent to which these reports are useful 

will be tempered by the user's knowledge and experience in the particular problem area. 

This synthcsi wi ll be of inte rest to traffic planners and engineers. as well as to transit 

planners and ope rations personnel, design and construction contractors, and municipal , 

transit, and highway agenc ies. Securi ty and management o fficials who are responsible 

fo r safe and effic ient operation of park-and-ride fac ilities wi ll also find this synthesis 

useful. This synthesis provides an assessment of the current status of park-and-ride 

faciliti es, which are intended to provide easy access to change from low occupancy ve

hicles to higher occ upancy trans it or highway use by carpools and vanpools. 

Administrators, engi neers. and researchers are continually faced with highway pro b

le ms on which much in fo rmation ex ists. either in the form of reports or in terms of 

undocumented experience and practice. Unfortunately, this information often is scattered 

and unevaluated and, as a consequence, in seeking solutions. full information on what has 

been learned about a problem freque ntly is not assembled. Costly research find ings may 

go unused, valuable experi ence may be overlooked . and fu ll cons ideration may not be 

given to available practices for solving or alleviating the problem. In an effort to correct 

th is situation, a continuing NC HRP project, carried o ut by the T ransportation Research 

Board as the research agency, has the objective or reporting on common highway prob

lems and synthesizing available information. T he synthesis reports from thi s endeavor 

constitute an NCHRP publication series in which various forms of re levant informa tion 

are assembled into s ingle, conc ise documents pertai ni ng to specific highway problems or 

sets of c losely re lated problems. 

The vario us aspects of park-and -ride facili ties. incl udi ng conceptual issues, location 

facto rs, demand estimating procedures, design considerations, administration and opera

tion of fac ilities, inc luding fundi ng, maintenance, and other supporting elements are ad

dressed in th is synthes is. This report of the Transportation Research Board also provides 

information on the current usage of park-and-ride faci li ties th roughout the nation, operat

ing and maintenance practices at selected sites. desc riptions of safety and security mea-



sures used at various fac ilities, and the relationship of ridesharing and travel demand 

management (TDM) programs to the success of park-and-ride faci li ties. 

To deve lop this synthesis in a comprehensive manner and to ensure inclusion of 

significant knowledge, the Board analyzed available information assembled from numer

ous sources, incl uding a large number of state highway and transportation departments. 

A topic panel of experts in the subject area was established to guide the research in 

o rganizing and evaluating the collected data, and to review the final synthesis report. 

This synthesis is an immediately useful document that records practices that were 

acceptable within the limitations of the knowledge available at the time of its preparation. 

As the processes of advancement continue, new knowledge can be expected to be added 

to that now at hand. 
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SUMMARY 

EFFECTIVE USE OF 
PARK-AND-RIDE FACILITIES 

Park-and-ride faci lities represent one approach being used in rural areas, small com

munities, and major metropolitan areas throughout the country to address concerns re

lated to mobility and accessibility, traffic congestion, air quality, and quality of life. 

Park-and-ride programs are thus integral components of multimodal transportation man

agement systems in many areas. This synthesis provides a synopsis of the current prac

tices associated with planning, designing, implementing, and operating all types of park

and-ride facil ities. This synthesis also provides practical and useful information for 

transportation practitio ners and policy makers interested in the efficient development and 

operation of park-and-ride faci lities. 

The intent o f park-and-ride fac ilities is to provide a common location for individuals 

to transfer from a low- to a high-occupancy travel mode. Park-and-ride lots are often 

oriented toward providing parking spaces for automobi les connected with bus or rail 

stations and frequent transit serv ices. Individuals may also access the fac ilities by walk

ing, bicycling, or being dropped off. l n areas where transit services are not available, 

park-and-pool lots may be developed to encourage the formation of carpools and vanpools. 

Thus, all types of park-and-ride fac ilities are intended to maximize the efficiency of the 

transportation system and to provide enhanced commute options for travelers. 

Park-and-ride facilities are generally categorized by the location, the level of transit 

service provided, and the exclusive nature of the operation. Three general locations

remote, local , and peripheral-are often used to describe park-and-ride lots. Remote lots 

are located re latively far from major activi ty centers, and are usually oriented toward 

providing a change of mode for residents of suburban areas or satellite communities. 

Local service park-and-ride lots are localed at the end of or along a local bus route, are 

situated closer to the central business district (CBD) or major activity center than remote 

lots, and usually have lower levels of transit services. Peripheral lots are located at the 

edge of a CBD or major activi ty center and functi on to expand the amount of avai lable 

parking by intercepting automobiles before they enter congested areas. 

Park-and-ride lots are a lso d ivided into exclusive and shared-use facilities. Exclusive 

lots are planned , designed, constructed, and operated specificall y to serve as park-and

ride fac i Ii ties, whereas shared-use lots serve multiple functions. For example, shared-use 

fac ilities may use a portion of an ex isting shopping center, school, or church parking lot. 

There are advantages and d isadvantages associated with each approach that need to be 

considered in the planning process. 

The process of locating a park-and-ride facil ity is c.:omplex due to the variabil ity in 
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indiv idual travel behavior and numerous factors related to the cost and avai lability of 

gasoline, the general economy of an area, the levels of congestion, changing job locations 

and travel patterns, and the level and orientation of transit services and HOY lanes. 

Based on experience from several documented projects, a number of factors that appear to 

contribute to the development and operation of park-and-ride facilities have been identi

fied. Additionally, formal techniques and procedures are available to assist in identifying 

anticipated demand for the facility , determining the appropriate size of the lot, and select

ing the optimal location. 
Once the location process is complete, the next step involves the actual design of the 

facility. A number of factors to be addressed during the design stage include local zoning 

and land use regulations, interface with the roadway system, internal lot layout, sign 

needs, and environmental issues. Primary considerations in the design process focus on 

providing the fol lowing: safe and efficient traffic flow within the site and on access roads, 

adequate parking spaces, pedestrian walking and waiting areas, shelters or stations, facili

ties for special user groups, and adequate security. A number of reports are available that 

examine design considerations for park-and-ride facilities, as well as providing examples 

and guidelines. Several states also have prepared guidelines. 

Because the ongoing administration and operation of facilities and transit services are 

key to the success of park-and-ride facilities, several elements need to be considered. 

These include the potential for increased liability, as additional responsibilities are placed 

on transit agencies, state DOTs, local communities, and other groups; the availabi li ty of 

various lease agreements; the different techniques and approaches to funding, contract

ing, operating, and maintaining facilities; and security and safety at facilities. 

A number of supporting services and faci lities can be used to reinforce the overall 

efficiency and effectiveness of park-and-ride faci lities. These inc lude priority treatments 

for transit services and HOV facilities , ridesharing programs, travel demand management 

(TOM) strategies, land use and growth management techniques, and the use of intelligent 

transportation systems (ITS) and other advanced technologies. 

Additional research could enhance the effectiveness and efficiency of park-and-ride 

facilities. Areas identified for further research include a more detailed assessment of the 

air quality and environmental impacts of park-and-ride fac ilities; development of simpli

fied demand estimation procedures; exploration of innovative approaches to develop

ment, operation, and maintenance; and use of lTS and advanced technologies. 



CII APTER ONE 

INTRODUCTION 

Park-and-ride facilities represent an important component of 
many transit systems in the United States. A variety o f faci li ties
including park -and-ride, park-and-pool, and kiss-and-ride lots
are found with all types of transi t services. The size and orientation 
of these facilities vary, rangi ng from large lots adj acent to major 
rail lines and h igh-occupancy vehicle (HOV) lanes, to sma ller 
shared-use lots located along local bus routes. Although differing 
in size, scale, and nature, park-and-ride facilities all serve a similar 
function of providing the opportunity for travelers to change be
tween low- and high-occupancy commute modes. 

Interest in park-and-ride faci lities has continued to grow in small 
communities and majo r metropolitan areas throughout the country 
as the fac ilities represent one approach to address ing increasing 
concerns related to traffic congestion, mobility, air 4uality, and 
environmental issues. As a result, park-and-ride programs are be
coming integral components of multimodal transportati on manage
ment systems in many areas. Thi s interest is placing additional 
demands on public transit agencies, state departments of transpor
tation (DOTs), local municipalities, metropo litan planning organi
zations (MPOs), and other groups to ensure that park-and-ride fa
cilities and transit services are planned, designed, constructed, and 
operated in a safe, efficient, and convenient manner. Responsible 
agencies must therefore have information on the current state of the 
practice related to all aspects of park-and-ride fac ility planning, 
demand estimation techniques, design, and operation to respond to 
these demands. 

PURPOSE OF SYNTHESIS 

Thi s synthesis was deve loped to address these needs and to 
provide a state-of-the-art synopsis of the current practices associ
ated with all types of park-and-ride facilities in the United States. 
Included is an overv iew of the curre nt use o f park-and-ride fac ili
ties and existing practices for estimating demand for park-and-ride 
services; locating, sizing, and designing fac ilities; and funding, 
constructing, operating, and maintaining park-and-ride lots. Ap
proaches being used to address potentia l safety and security con
cerns are also examined, as well as supporting po licies and pro
grams that may enhance the effectiveness of park-and-ride 
fac ilities. F urther, innovative approaches to developing and oper
ating park-and-ride programs and enhancing multimodal integra
tion to improve the overall management of the transportation sys
tem are identified. 

METHODOLOGY 

The information contained in this synthesis was obtained from a 
variety of sources. Firs t, a comprehensive literature review was 
completed on park-and-ride facil ities. Journal articles, Transporta
tion Research Board (TRB) papers, reports, and other documents 
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on park-and-ride facilities were examined. Information on the his
torical development o f park-and-ride lots was reviewed, along with 
the different approaches and techniques that have been used to 
plan, design, and operate park-and-ride projects. The results o f the 
li terature review were used to document both the background and 
current status of many e lements re lating to the effective use of 
pa rk-and-ride faci lities. In addition, the published literature was 
used to identi fy examples of park-and -ride projects, planning tech
niques, and innovative approaches for more detai led examination. 

To obtain an assessment of current practices re lated to the use of 
park-and-ride facil ities, a te lephone survey was conducted of rep
resentatives from 55 selected transit agenc ies of d ifferent sizes and 
sta te DOTs throughout the country. A listing of the 43 transit 
agencies included in the telephone survey is contained in Table I , 
and Table 2 provides information on the I 2 DOTs contacted. 

Representatives were asked a series of questions relating to the 
practices and experiences with park-and-ride fac ilities at their agen
cies. A copy of the survey form is provided in Appendix A. Infor
mation obtained through the survey included the characteristics, 
funding, and use of existing park-and-ride fac ilities, as well as 

plans for future projects. In addition, respondents were asked about 
current practices relating to demand estimation techniques, use of 
design guidelines or standards, and any operational issues that have 
been encounte red. Specific questions addressed how agencies were 
dealing with safety and security concerns. Finally, the representa
tives were asked about supporting services. innovative techniques, 
and other ideas for enhancing the use of park-and-r ide facilities. 

The agency representatives were also asked to prov ide examples 
of reports and other documents addressing park-and-ride facilit ies. 
A mix of information, including maps, brochures, project descri p
tions, examples of different types of lot sharing agreements, re
po rts, design plans. guidelines, and other documents, was prov ided. 
Much of this material has been incorporated into the examples 
included in this synthesis. 

ORGANIZATION OF SYNTHESIS 

The remainder of this synthesis is divided into six chapters. An 
introduction to the park-and-ride lot concept, which is presented in 
Chapter 2, includes a general review of the concept, a summary of 
the hi storical development of park-and-ride fac ilities, a description 
of the different types of projects, a review of the current use of 
park-and-ride fac ilities, and an overv iew of the benefi ts generally 
associated with park-and-ride lots. Chapter 3 discusses different 
methods and techniques used for demand estimation of park-and
ride facil ities and criteria for locating and sizing lots. A summary 
of current design factors used in developing the different elements 
associated with park-and-ride projects is prov ided in Chapter 4, 
fo llowed by a discussion, in Chapter 5, of the factors re lated to 
the administration and operation of park-and-ride facili ties. A 
summary of the supporting policies, programs, and services often 
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associated with park-and-ride lots is presented in Chapter 6. This 
synthesis concludes with a review of the major elements. the iden
tification of areas for additiona l research. and a discussion of the 
future o f park-and-ride facil ities. A copy of the telephone survey, 

TABLE I 

examples o f park-and-ride lot design criteria used by transit agen
c ies. and a model park-and-ride site priority rating form are pro
vided in the Appendices. 

T RANSIT AGENCIES CONTACTED IN THE TELEPHO E SURVEY 

Agency 

Altoona Metro Transi t 
Ann Arbor Transportation Authority 
Beaver County Transit Authority 
Capital Metropolitan Transit Authority 
Central Oklahoma Transportation and Parking Authority 
Chicago Transit A uthority 
Corpus C hristi Regional Transi t Authority 
City Transit Management Company, Inc. 
Dallas Area Rapid Transit 
Denver Regional Transit District 
Des Moines Regional Transit Authority 
Duluth Transit Authority 
Greenville Transit Authority 
Greater Cleveland Regional Transi t Authority 
Johnson City Transit System 
Indianapolis Public Transportat ion Corporation 

Kansas C ity A rea Transportat ion Authority 
Los Angeles Metropol itan Transportation Authority 
Madison Metro Transit System 
Metropo litan Atlanta Rapid Trans it Authority 
Metropolitan Transit Authority of Harris County 
Metropo litan Transit Authority-New York 
Metropolitan Transit Commission 
Metro-Dade Transit Agency 
Miami Valley Regional Transit Authority 
Milwaukee County Transit System 
New Jersey Transit Corporation 
N iagara Frontier Transit Authority 
Orange County Transit District 
Phoenix Regional Public Transit Authority 
Port Authority of Allegheny County 
Sacramento Regional Transi t District 
St. Cloud Metropolitan Transit Commi ss ion 
Salem Area Mass Transit Dis trict 
Snohomish County Public Transportation Be nefi t Area 
Southeastern Pennsy lvania Transportation Authority 
T idewater Transportation Distr ict Comm ission 
Toledo Area Reg ional Transit Authority 
Tri-County Metropol itan Transportation District of 
Oregon 

Utah Transit Authority 
VIA Metropolitan Transit Authority 
Waco Transit System 
Washington Metropolitan Area Transit Authority 

Acronym 

AATA 

Metro 
COTPA 
CTA 
RTA 
Citibus 
DART 
RTD 
RTA 
DTA 

RTA 

ATA 
MTA 
METRO 
MARTA 
METRO 
MTA 
MTC 
MDTA 
RTA 
CTS 
NJTC 

ODTD 

PAT 
RTD 
MTC 

Commun ity Transit 
SEPTA 
TRT 
RTA 

Tri-Met 
UTA 
V IA 

WMATA 

Region and General 
Service Area 

Altoona, PA 
Ann Arbor, Ml 
Rochester, PA 
Austin, TX 

Oklahoma City, O K 
Chicago, IL 
Corpus Christi, TX 
Lubbock, TX 
Dallas, TX 
Denver, CO 
Des Moines, IA 
Duluth, MN 
Greenville, SC 
C leveland, OH 
Johnson C ity, MN 
Indianapolis, IN 
Kansas C ity , KN 
Los Angeles, CA 
Madison, WI 
Atlanta, GA 
Houston, TX 
New York, N Y 
Minneapolis-St. Paul, MN 
Miami, FL 
Dayton, OH 
Milwaukee, WI 
New Jersey 
Buffalo, NY 
Orange County, CA 
Phoenix, AZ 
Pittsburgh, PA 
Sacramento, CA 
St. Cloud, MN 
Salem, OR 
Snohomish County, WA 
Philade lphia , PA 
Norfolk, VA 
Toledo, OH 

Portland, O R 
Salt Lake City, UT 
San Antonio, TX 
Waco, TX 
Wash ington, D .C. 



TABLE 2 
STATE DOTS CONTACTED IN THE TELEPHONE SURVEY 

Agency 

California Department of Transportation 
Connecticut Department of Transportation 
Georgia Department-of Transportation 
Illinois Department of Transportation 
Minnesota Department of Transportation 
New Jersey Department of Transportation 
New York Department of Transportation 
Pennsylvania Department of Transportation 
Texas Department of Transportation 
Virginia Department of Transportation 
Washington Department of Transportation 
Wisconsin Department of Transportation 

Acronym 

Caltrans 
Conn DOT 
GDOT 
!DOT 
MnDOT 
NJDOT 
NYDOT 
PennDOT 
TxDOT 
VDOT 
WSDOT 
WisDOT 

1990 Population1 

(1 ,000) 

29,760 
3,287 
6,478 

11,431 
4,375 
7,730 

17,990 
11,882 
16,987 
6,187 
4,867 
4,892 

1Statistical Abstract of 1he United States, 1993, U.S. Department of Commerce, Washington, D.C., 1993. 
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CIIA IYf"ER TWO 

THE PARK-AND-RIDE CONCEPT 

OVERVIEW OF THE PARK-AND-RIDE CONCEPT 

The intent of park-and-ride fac ilit ies is to provide a common 
location for ind ividuals to cransfer from a low- to a high-occupancy 
travel mode. In most cases, this means transferring from an auto
mobile to a bus or a ra il system. Therefore. most park-and-ride locs 
arc oriented toward provid ing ample parking spaces for automo

biles connecled with bus or rail stations and freq uent trans it ser
vice . In areas where bus and rail serv ice is not avai lable. park 
and-pool lots may be prov ided to encourage the formation o f 
carpools and vanpools. Further, many park-and-ride lots associ
aled with bus and rail systems allow use of the parking areas for 
carpool and vanpuol formalions. Access to the lots may also be 

accomplished by walking or bicycl ing, and many park-and-ride 
fac ilities provide accommodations, such as bicycle storage lockers. 
In addition. some travelers may be dropped off and picked up, 

rather than leaving their vehicle in the lot all day. Short-term 
waiting area·. called kiss-and-ride facilitie . . are often provided at 
lots to accommodate these travelers. 

Regard less of the exact type of faci li ty , the park-and-ride con
cept is intended to maximize the efficiency of the transporta tion 
system and to provide commute options to cravelers. Pa rk-and-ride 
fac ilit ies offer travelers the opportunity to change be tween low
and high-occupancy vehicles. providing an effective combinatio n 
of automobile and transit modes with each mode used in the geo
graphic area and in che method best suited tu the ir specific charac
teristics. Driving. walking, or bicycling serves as the culleclion 
and d istribution func tion al the residential end of the trip. The 
1ransit mode---carpool. vanpool. bus. or ra il- serves as the line
haul funct ion for the majority of the trip. 

HISTORICAL DEVELOPMENT OF PARK-AND-RIDE FACILITIES 

Park-and-ride faci lit ies are not a new concept in the United 
Stales. Ralhc r. vario us forms of park-and-ride lots have been in 

exiscence for more lhan 70 years. Use of such facilities therefore 
predates public ownership of transit systems and current concerns 
over tra ffic congestion and environmenta l issues. Many o f the 

early park-and- ride faci lities appear to have been developed for 
reasons very s im i Jar to those influenc ing the implementation of lots 
today. including improving transit operating e ffi cienc ies. atlracting 
new r iders. providing commute a lternati ves in congested travel 
corridors. reducing energy consumption and a ir pollution, and ad
dressing the transportation needs of special events. 

T he first reported use of informal park-and-ride facilities oc
curred in Detroit in the 1930s. At that t ime, the c ity operated e ight 
park-and-ride lots a t gas stations along tran~it routes(/). In 1939. 
the Long Island Railroad developed a large park-and-ride lot on the 
grounds o f the Worlds Fair in New York City, which represented 
the first fac ility oriented toward a special event. T his faci lity con
ti nues 10 serve commute rs today (2 ). 

During the I 940s, the use of park-and-ride lots spread slowly 

throughout the country. These facilities were often referred to as 
fringe lots because of their usual location on the edge of major 
downtown areas. For example, a bus fr inge park-and -ride lot dem
onstration project was undertaken by the Bal timore T ransit Com
pany in 1946. Similar facilit ies oriented loward both bus and ra il 
serv ices were developed in other cities, including Boston, Philadel
phia. Cleveland, St. Lo uis, Hartford , Atlanta, and R ichmond (3). 

The development o f park-and-ride lots continued in the 1950s. 
A 1,000 space lot was implemented in Forest Park, a St. Louis 
suburb, in I 953. prov id ing bus connections to the downtown a rea. 
In 1955, che Port Authority o f New York and New Jersey devel
oped an 1,800 space lot at the west end of the Lincoln Tunnel. 

w hich links New Jersey to Manhat1an, marki ng the first major in
volvement o f lo al government in park-and-ride fac ilities(/). T he 
opening o f the first park-and-ride lot in the Washington, D.C. re
g ion a lso occurred in 1955. This facility inc luded 800 spaces at the 
Carter Barron Amphitheater a long 16th Street. N.W .. which were 
dedicated to park-and-ride use, and frequent bus service was pro
vided from the lot into the downtown area. The success of this 
fac ilit y lead to the development of other lots in the Washington, 
D.C. area (4). 

By the 1960 ·. the park-and-ride concept seemed to be well ac
cepted by both public and private transi t operators throughout the 
country. At least 36 cit ies reported some type of park-and-ride 
fac ilities in operation by the late I 960s (5). These fac ilities contin
ued lo cover a wide. pectrum o f approaches. For example, the firs t 
use of a park-and-ride 101 in Texas appears to he the I 963 opening 
of a parking lot and subway system connected to Leonard ' . Depart 
ment Store in downtown Fort Worth. Patrons parked in a lot lo

cated approximate ly 1.6 km (I mi) from the store and took the 
subway to reach the ir destination (5). This system is sci II in opera
tion today. 

A number of other elements began to emerge during the 1960s 
that influenced the future development of park-and-ride fac ilit ies, 
the fi rst of which re lated to the growing trend toward public owner

ship of previously private ly owned and operated transit systems. 
This trend was influenced by such factors as the growing use of 
private automobi les, the development of the Interstate highway 
system, the increasing suburbanization of both residential and job 
locations, the historically low transit fares, and the deteriorating 
rolling stock and capital facilities. All of these factors lead to the 
decli ne and, in many cases, bankruptcy of private transit compa
nies. 

To mainta in services, many local governments purchased the 
assets of private transit providers and began operating the sy tems. 
In other cases, regional or metropoli tan transit authorities were 
created through state enabling legislation, and these organizations 
became responsible for the provision of public transit services. As 
local and regional governments became more involved in funding 
and operating transit services. inte rest a lso increased in the types of 
services offered and the need to at1ract new riders 10 the systems. 



These efforts were supporled by the Urban Mass Transportalion 
Acl o r 1964. which provided the fi rst rederal support for the con
struct ion. recons1ruc1ion. and acquisition of mass 1ransporta1ion 
facilities and equipment. 

Federal involvement was initiated with the Federal-Aid High
way Act of 1968, which conta ined fund ing for dcmons1 ra1ion 
projccls rocusing on park-and-ride lols and re lated fac ilities. The 
program. which was admi nistered by the Federa l Highway Admin
is tration (FHW A), centered on urban areas wi th popul ations of 
500.000 or more. Funding was made available for 50 percent of the 
cost of right-of-way acquis ition and construction or park-and-ride 
fac ili ties localed along the redcral-a id highway system. In addi
tion. the program required that transit service be provided 10 the 
facilities. T he first l01 10 be funded through this demonstration 
program was located in Woodbridge. ew Jersey. with transit ser
vice provided by the Penn Central Rai lroad (6) . 

The Federal-A id Highway Act or 1970 contained pennanent 
provisions for federa l fu nding of park-and-ride facil ities. Further. 
this Act provided greater flexibility in the use of funds from differ
ent programs and authorized the use of fede ral fu nds fo r lots along 
both fede ral-aid and secondary highways. As a resull , park-and
ride fac il it ies began 10 be considered in a variely of applicat ions 
lhroughoul the United Stales. 

The use of park-and-ride lots became even more widespread as 
a resull of the energy crisis in 1973. The Emergency Highway 
Energy Conservatio n Act of 1974 authorized both FHW A and the 
Urban Mas Transportation Administration (UMTA) (which be
came 1he Federal Transit Administration (FT A) in 1991) to assist 
local areas in developing energy conservation projects. Federal 
funding was made available through the Act to support the devel
opment and implementalion of these programs. Projects 1ha1 fo
cused on diverti ng commuters from driving alone lo using transit or 
some olher 1ype of high-occupancy commute mode represented a 
major foc us of the program. Further. funding through UMTA was 
made available to assist with fac ilities and equi pment for use in 
providing the needed public transit services and for coordinat ing 
transit and highway act ivities. 

These provisions were runher slrenglhened by addit ional leg is
lation and policy guidance in the late I 970s and 1980s, and by 
growing concerns related to traffic congestion and air pollution in 
many areas. The first joim urban transportation planning regula
tions issued by FHWA and UMTA, which became cffeclive in 
1975, contained a number of provisions 1hat related 10 park-and
ride fac ilities. The most important of these was the requiremem 
that metropolitan planning organizations (MPOs) develop trans
portation plans that included both a long-range e lement and a short
range transportation systems management (TSM) element. 

The focus or the TSM element was on low-cost or no-cost im
provemenls 1ha1 would enhance the operalion or the transportation 
system. Park-and-ride lots and supporting lransit or rideshare pro
grams became important components of many TSM programs. [n 
lhe 1980s and 1990s. park-and-ride faci lities became i111egral e le
ments of most travel demand management (TDM) programs. In 
contrast with TSM. TDM focuses on the demand, ralhcr than the 
supply, side of the lransportalion system. The TDM technique 
covers a variety or actions that belier manage the demand on trans
porlalion faci lities by acting to sh ift commuters into transit and 
multi-occupant vehicles or into less congested travel periods. or 
removing trips from the roadway altogether. Park-and-ride fac il i
lies are considered integral parts of T DM programs in many areas. 

The development of park-and-ride lots has also been encouraged 
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by environmenlal legislation. For example, the Clean Air Acl 
Amendments of 1977 required that metropolitan areas not meeting 
national ambient air quality standards develop and submit revisions 
to state implementation plans. These plans, which were developed 
jointly by MPOs and lhc slates, had lo inc lude lransportalion con
trol plans (TCPs), which oullined lhe s1ra1egies for reducing trans
portation re lated a ir pollutants. The Clean Air Act Amendments of 
1990 and related provisions of the lntermodal Surface T ransporta
tion Efficiency Act of 1991 (!STEA) provide further requirements 
for reducing vehicle mi le or travel and increasing vehicle occu
pancy levels in ai r quality nona11ainment areas. For example. em
ployers with 100 or more employees in areas in the extreme and 
severe nona11ainment categories must develop, implemenl. and 
monitor plans and programs lo increase vehic le occupancy levels 
and to reduce the number or commuters driving alone lo work si tes 
between 6:00 and 10:00 a.m. 

Additional provisions of ISTEA and subsequent rules place re
strictions on the types of fac il ities thal can be considered and con
structed in nonattainment areas. For example, under the Transpor
tat ion Conformity Ru les issued by the Environmental Protection 
Agency (EPA), new park-and-ride lots may not be a llowed in some 
no na11ainment areas. T he Act, however, provides new programs 
and greater flex ibility in the use of funds within many programs. 
For example, park-and-ride fac ilities may be el ig ible for funding 
through the new Congestion Miligation and Air Q ualily fmprove
menl (CMAQ) Program. 

State governments have also been involved in funding. develop
ing, and operating park-and-ride facili ties. The firs t official state 
involvemenl appears to have occurred in Connecticut in 1967. In 
response to growing concerns over lhe use of space al highway 
int erchanges as informal parking areas, the state legislature autho
r ized the Connecticut Highway Department 10 plan, implement, 
and maintain park-and-ride lots . The intent of this legislat ion was 
to encourage the use of mass lransportalion and to e liminate in ror
mal parking al unauthori1.ed locations (7). 

Other slates cnaclcd similar legislation or developed compa
rable programs in the 1970s. Minnesota. California. and Washing
ton all provide examples of this. As will be discussed more exten
sively later in this synthes is. the current involvemenl o f slate DOTs 
in planning, designing, funding. construcling, and operaling park
and-ride faci lities varies. Also, as described in more detail in later 
sections. the relationships and coordination between state DOTs 
and local transit agencies differ. Examples exist of jointly devel
oped faci lities, as well as those with one agency taking the lead 
role. 

TYPES OF PARK-AND-RIDE FACILITIES 

Park-and-ride fac ilities are generally categorized by the loca
tion, level of transit service provided, and exclusive nature of the 
operation. Three general locations-rcmole, local, and periph
eral-arc commonly used lO describe park-and-ride lots. These 
three types of faci lities are located at different distances from the 
major activ ity center, serve different segments of the travel j our
ney, and are characterized by different leve ls of transit services. 
Figure I provides an illustration of the three general locations for 
park-and-ride faci lities. In addi tion In these lypes or racilit ics, 
park-and-ride projects arc also categorized as ei ther exclusive or 
shared-use lots. T he characteristics associated with a ll five of these 
types of facilities are described next along with examples of projects 
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FIGURE I Remote, local, and peripheral park-and-ride lot loca
tions. 

currently in operation throughout the United States. This discus
sion provides an idea of the general nature of the various types of 
park-and-ride facilities, although obvious differences exist based 
on local characteristics and c ircumstances. 

Remote Park-and-Ride Facilities 

Remote park-and-ride lots are located re latively far from the 
major activity center or the final destination of users. Most remote 
park-and-ride facilities are oriented toward providing a change of 
mode for residents of suburban areas or satellite communities. with 
trans it services oriented toward the central business district (CBD) 
or other major employment center. The exact distance of remote 
fac ilities from the activity center varies depending on the size of the 
me tropolitan area or community. Remote lots in large metropoli
tan areas may be located at re lati vely long d istances from the fin al 
destination. For example, many of the park-and-ride lots in Hous
ton, Los Angeles, New York/New Jersey, and the Washington, 
D.C. area are located between 16 and 64 km ( IO and 40 mi) from 
the C B D. In smaller communities, remote lots, although located on 
the periphery, arc usually closer to the fin al destinat ion. 

Remote lots function to intercept automobile. c lose to the resi
dential or home end of the trip. To accomplish this, they are often 
situated adjacent to or relative ly close to freeways or major road
ways in heavily traveled corridors. Commuters usually arrive by 
single-occupant vehicle (SOY), although local bus routes, walking, 
bicycling, or carpooling may also be used. 

The size and level of transi t service at remote lots wi ll depend 
on the corridor demand. Many remote park-and-ride faci lities, 

FIGURE 2 Park-and-ride lot with commuter rail ·y ·tern. (Cour
tesy of Connecticut Department of Transportat ion (ConnDOT)) 

especially those located in major metropolitan areas, contain a large 
number of parking spaces and have high levels o f transi t service. 
These types of lots are usually associated with commuter ra il , heavy 
rail, light rail transit (LRT), HOV lanes, and express bus systems. 
Figures 2 through 6 provide examples of these types of faci lities. 
which arc al l urfacc lots. Figure 7 illustrates the use of a parking 
garage in Chicago fur a park-and-ride fac ility. 

Table 3 provides examples of large remote park-and-ride lots 
currently in operat ion throughout the country, a number of whieh 
contain more than I ,000 parking spaces . The information in the 
table provides an indication of both the size and type of transit 
mode associated with remote lots. All of these faci lities are located 
in congested travel corridors in major metropolitan areas. Further, 
as discussed in more detail la ter in thi s chapter, many of these 
facilities represent just one e lement o f a larger system. For ex
ample, I 6 major park-and-ride lots a re currently in operation adja
cent to the fi ve Houston HOV lanes. providing a 101al of approx i
mate ly 15,000 park ing spaces. 

Mosl large remote park-and-ride lots are provided with frequent 
high capacity transit service~, oriented primarily toward the morn
ing and afternoon peak periods; off-peak service may be limited or 
non-existent. T herefore, the transit services from many large re
mote park-and-ride lots tends to be express or limited stop, provid
ing re latively high speed travel and frequent peak-hour headways. 

A different type of remote park-and-ride lot is a smaller faci lity 
located in an area without regular route trans it service. Usually 
referred to as park-and-pool lots, these faci lities arc oriented to
ward the formation of carpools and vanpools. Park-and-pool lots 
are often located in rural areas and may have few, if any, amenities. 
Some met.ropol itan areas and states have developed networks of 
park-and-pool lots. For example, the DOTs in Connecticut, Min
nesota, Texas. and California have developed park-and-ride and 
park-and-pool lots statewide. Figure 8 provides an illus1ra1ion o f a 
rural park-and-ride lot in upstate New York. 

Local Service Park-and-Ride Facilities 

Local service park-and-ride lots are located al the end of or 
a long a local bus route. These lots are situated c loser to the CBD 
or acti v ity center than remote lots and serve the residential 
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FIGURE 3 Park-and-ride lot with heavy rai l. (Courtesy of Washington Metropolitan Area Transit Authority) 

FIGURE 4 Park-and-ride lot with LRT. (Courtesy of Sacramento 
Regional Transit Disrricc) 

FIGURE 5 Park-and-ride lot with HOV lane, Houston, Texas. 
(Courtesy of Texas Transportation Institute (TTI)) 



FIGURE 6 Rural park -and-ride lot with express bus service. 
(Courtesy of ConnDOT) 

ne ighborhoods at the end of a route. as well as those along the 
route. Local service lots are usually smaller than exclusive facil i
ties. The local serv ice facilities identified through the telephone 
surveys averaged between IO and 50 parking spaces. although a 
few larger lots were noted. 

Local service lots may be either exclusive or shared-use fac ili
ties (see Figures 9 and I 0). The survey results indicate that sharing 
existing shopping center, church, and school parking lots is com
mon , especially in smaller urbani zed areas. For example, the 
Miami Valley Regional Transit Authority in Dayton, Ohio cur
rently operates 23 shared-use lots with shopping centers and other 
businesses. These facil ities range in size from 6 to 75 parking 
spaces and support the three larger formal park-and-ride lots in the 
area. As discussed in more de tail late r, however, numerous prob
lems may be associated with shared-use faci lities, including liabil
ity, seasona l demands on the parking fac ilities at shopping centers, 
and conflicts between pedestri ans and buses. 

Most local park-and-ride lots are oriented toward bus services. 
Further. most tend to be served by local routes, allhough some may 
have limited-stop or express service during peak hours. and service 
is often slower than that provided from remote lots. Buses may 
a lso operate on less frequent headways, averaging be tween 15 and 
30 minutes during the peak hours, but a ll-day service is often 
provided. 

TABLE 3 

FIGURE 7 Park-and-ride garage with heavy rail system. (Cour
tesy of Chicago T ransit Authority) 

Peripheral Park-and-Ride Facilities 

Periphera l park-and-ride lots are located on the edge of a major 
act ivity center. usually a CBD. These lots funct ion to expand the 
amount of avai lable parking and to intercept automobiles before 
they enter congested areas. With peripheral lots. the major portion 
of the commute trip is made by automobile, with the last short 
segment made by transi t. Special shuttle services or existing local 
routes may serve peripheral park-and-ride lots and may be used in 
combinat ion with a reduced fare or a free-fare zone. The lots may 
also be used to encourage ridesharing by prov iding reduced or free 
parking rates for carpools and vanpools. 

The peripheral parking lot associated with Leonard 's Depart
ment Store in downtown Fort Worth described in Chapter l pro
vides one example of this type of faci lity. Other examples of 
peripheral parking lots can be found in Minneapolis and St. Paul, 
Minnesota. Part of the 17.6 km ( l I mi) 1-394 HOY lane system in 
Minneapolis includes three large parking garages on the edge of the 
downtown area. The Third Avenue Distributor (TAD) garages. 
which include almost 6,000 parking spaces as well as bus waiting 
areas, provide reduced parking rates for carpools and vanpools 
using the 1-394 HOY lane. T he garages are connected to the pedes
trian skyway system and are served by buses in the downtown 

EXAMPLES OF LARGE REMOTE PARK-AND-RIDE LOTS AND ASSOCIATED 
TRANSIT SERVICES 

Location and Lot 

Houston- Kuykendahl (I-45N) 
Los Angeles-El Monte (!- I 0) 
Connecticut- Fairfie ld 
Miami- Dadeland South 
Miami-Golden G lades 
Philadelphia-Butler Park and Main 
Sacramento--Rosevi lle Road 

Number of Parking 
Spaces 

2,246 
2, 100 
1,039 
1,504 
1,350 

585 
1,087 

Type of Transit 
Service 

HOV Lane 
HOV Lane 

Commuter Rail 
Heavy Rail 

Bus 
Commuter Rai l 

LRT 



FIGURE 8 Rural park-and-ride lot in upstate New York. (Cour
tesy of Parsons Brinckerhoff) 

reduced fare zone. In downtown St. Paul, frequent regular route 
bus service is provided from a number of peripheral parking lots. 
Some of these fac il ities have been developed and used in conjunc
tion with the relocation of major employers, including the develop
ment of the new St. Paul Company headq uarters bui lding. 

Exclusive Use Park-and-Ride Facilities 

Exclusive use facilit ies are those planned, designed, constructed. 
and operated specifically to serve as park-and-ride lots. Remote 
park-and-ride lots are usually exclusive fac ilit ies. As described 
previously, these lots tend to be of medium to large size and are 
often associated with rail systems, HO V lanes. or express bus ser
vices. Further, exclusive park-and-r ide lo ts commonly provide 
other passenger amenities-such as s tat ions or shelters-and are 
served by frequent peak-period transi t service. 

Because they are designed to serve park-and-ride functions, 
exclusive use lots offer advantages related to adequate automobile 
parking and bus space to meet ant ic ipated demands, effic ient lay
outs to maximize operations, and the abil ity to minimize potential 
automobile and pedestrian conflicts. These lots do. however. re
qui re significant capital cost and development time. Exclusive 
park-and-ride lots are usually developed by transit agencies and 
s tate DOTs, a lthough local jurisdictions and private groups may 
also be involved. 

Shared-Use Park-and-Ride Facilities 

Shared-use lots serve multip le functions, rather than being de
voted only to park-and-ride services, by u ing all o r a portion of an 
existing lot for trans it re lated parking. Shopping center, church, 
school, and other ac tivity center parking lots are common shared
use facilities. Shared -use lots are usually located along ex isting 
bus routes and are smaller than exclusive lots, often ranging from 
15 to I 00 spaces. As discussed more extensively later, forma l 
agreements covering iss ues such as rent, maintenance, and ongoing 
repairs may exist between a transit authori ty and the lot owner. 

Advantages of shared-use lots inc lude short implementation 
periods, as well as low capital and maintenance costs. Because o r 
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FIGURE 9 Local exclusive park-and-ride lot. Bellevue, Wash
ington. (Courtesy of Parsons Brinckerhoff) 

FIGURE IO General shared-use park-and-ride lot. (Courtesy of 
ConnDOT) 

this, shared-use faci lit ies often provide the opportun ity to test the 
demand for a service without requiring a major investment. Fur
ther, shared-use faci lities that provide shopping or other activities 
in close proximity may encourage ridership. 

Disadvantages of shared-use lots include space and design limi
tations, for example the exis ting layout of the parking 101 may not 
fi t the intended transit function. Further. space may not be ava il
able for expansion if demand warrants, and pedestrian-automobile 
conflicts may exist. Problems may also be encountered if the tran
sit and fac il ity parking needs confl ict. For example, some transit 
systems report problems with shared-use faci lities located in shop
pi ng center parking !01s d uring 1he Christmas sea. on when extra 
demands are placed on these facilities. Formal agreements may be 
used between a transit agency or state DOT and the lot owner to 
address these concerns. 

CURRENT USE OF PARK-AND-RIDE FACILITIES 

The review of current literature and the results of the te lephone 
survey indicate that a ll types of park -and-ride fac ili ties are used 
extensively throughout the United States. Further, it appears that 
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many areas use mult iple approaches. targeting specific types of 
faci lities and services to different market segments. Examples of 
different approaches in use at the stare, metropolitan, and commu
nity levels are summarized next. 

• Ann Arhor, Michigan-The Ann Arbor Transportation Au
thority (AATA) currently operates six park-and-ride facilities
one exclusive and five shared-use lots. A total of 1,200 parking 
spaces are provided, and express and local bus serv ices arc oper
ated from the facilit ies. 

• Atlanta, Georgia-The Metropolitan Atlanta Rapid Transit 
Authority (MARTA) currently operates 33 exclusive park-and-ride 
lots, which provide a total of 23,000 parking spaces. Twenty-four 
lots arc located at MART A ra il stations and are oriented toward the 
heavy rail system, while nine lots are served by the bus system. In 
addition. a few shared-use lots are in operation along local bus routes. 

• Austin. Texas--Capita l Metro currently operates three ex
c lusive park-and-ride lots in the Austin area, which provide a to tal 
of 650 parking ·paces, as well as eight shared-use lots. One fri nge 
parking lot, located on the edge of the downtown area, is connected 
to the downtown " Dillo" circ ulator service, and another fac ility is 
coordinated with CARTS, the rural operator in the area, allowing 
riders to transfer between the two systems. All of these facilities 

are oriented toward the bus system. A new park-and-ride facil ity, 
which will contain 250 parking spaces, is scheduled to open by 
1996. A number of park-and-pool lots, constructed and maintained 

by the Texas Department of Transportation (TxDOT). arc a lso pro
vided in outlying portions of the metropolitan area. 

• Buffalo, New York-The Niagara Frontier T ransportation 

Authority in Buffalo operates park-and-ride lots oriented toward 
both bus and LRT services. Two exclusive facilities, encompass
ing a to tal of I ,400 spaces, are in operation w ith the LRT system. 
The bus system includes one exclusive and five shared-use lots, 
with parking spaces for 200 vehicles. 

• Connecticut-The Connecticut Department of Transporta
tion (ConnDOT), in coope ration with FHWA, local jurisdictions. 
transi t operators, rideshare agenc ies, and other groups, has devel
oped a statewide system of park-and-ride lots oriented toward en
couraging commuters to change from d riving a lone to carpooling. 
vanpoo ling, or taking the bus or train. Approximately 226 lots are 

currently in operation. Of these, 95 provide rail ur express bus 
service, while the remainder arc oriented toward local bus service, 
carpools, or vanpools. The facil ities range in s ize from small lots 

of IO to 20 parking spaces, to large lots averaging 800 to 1,000 
spaces. Further, the faci lities inc lude both exclus ive and shared
use lots. as well as remote and local service fac ilities. A number of 
different arrangements and funding agreements have been used to 
develop and operate these facil ities. 

• Dallas, Texas-The Dallas Area Rapid Transit (DART) cur
rently operates 16 forrna l and 4 shared-use park-and-ride lots within 
its service area, providing a total of 9,574 parking paces. Addi
tional park-and-pool lots have been developed in the metropolitan 
area by TxDOT. Currently. all of these facilit ies are oriented to
ward the bus system. An additional three lots with 2,000 spaces are 
being planned as part of the bus system and nine park-and-ride lots 
are being developed with the new LRT system. 

• Dayton, Ohio- T he Miami Valley Regional T ransit Author
ity in Dayton has developed a network of exclusive and shared-use 
park-and-ride lots. Current ly, three excl usive and 23 shared-use 
facilities are in operation, providing approximately 960 parking 

spaces. Most of these lots, which range in s ize from IO to 75 

spaces, have been developed through joint agreements with local 
shopping centers. Express and local bus services are operated from 
the Juts. 

• Denver. Colorado- T he Regional T ransportation District 
(RTD) in Denver c urrently operates 49 park-and-ride lots, with a 
total of approx imately 9,500 parking spaces. Most of these are 
exclusive lots, with a few shared-use facil ities. All are currently 

served by b uses, but future plans also inc lude park-and-ride lots 
associated with the new LRT system. 

Des Moines. Iowa-The Des Moines Metropoli tan Transit 

Authority currently operates one exclusive 150-car park-and- ride 
faci lity with its bus system. Additional shared-use lots are in op
eration, located primarily at local shopping centers. 

• Duluth. Minnesota-The Duluth Transit Authority (DTA) 
currently has one exclusive park-and-ride lot w ith 22 parking 
spaces. Both peak-hour express service and a ll-day regular rou te 
service are provided from the fac il ity, which is located at the end of 
a regular route. In addition. other parking lots throughout the sys
tem arc used informally. 

• Houston. Texas-Current ly, 39 park-and-ride and park-and
pool lots are operating in the Houston metropolitan area. T hese 
include 2 1 existing park-and-ride lots, 7 transit centers with park
and-ride facilit ies, and 11 park-and-pool lots, all of which provide 
approximately 27,000 parking spaces. Planning for five additional 
park-and-ride and five park-and-pool faci lities is underway. The 
park-and-pool lots have been developed by TxDOT, while the park
and-ride faci lities have been developed either jointly by T xDOT 
and the Metropolitan Transit Authority of Harri · County (METRO) 
or by METRO a lone. METRO is responsible for operating transit 
services out of the park-and-ride lots and for maintaining the facili

ties. A II of the park-and-ride lots are exclusive facilit ies focused on 
bus service, and most are large lots located adjacent to the five 
operating HOY lanes. Fourteen of the lots, the largest of which is 
the Kuykendah l park-and-ride lot along the 1-45 North Freeway, 
contain spaces for between 950 and 2,246 automobiles each. Direct 
access to the HOY lanes i · provided from most of these fac ili ties. 
Frequent bus service is provided from most lots. averaging around 
5 min or less headways during the peak hours. At the largest lots, 

peak-hour headways average 3 min or less and limited midday 
service is provided using mini-buses. A guaranteed ride home 
program also offers greater flexibility to park-and-ride lot users. 

• Madison, Wisconsin-The Madison Metro Transit System 
operates two shared-use and one exclusive park-a nd-ride lot. T he 
facilit ies have been in use for more than I 5 years , w ith additional 
lots in use in the early 1980s during the energy crisis. 

Miami, Florida- The Metro-Dade Transit Agency operates 
a total of 25 exclusive park-and-ride lots w ith both the 
METRORAfL and METROBUS systems in the Miami area. These 
faci lities provide 11 ,453 parking spaces. Seventeen of the lots are 

o riented toward the METRO RAIL system, accounting for a tota l of 
9,39 1 parking spaces. Four of these lots have more than 1,000 
spaces. South Miami is the largest facility with parking fur some 
1,683 vehicles. There is a $ 1.00 a day charge to park at the 
METRORAIL fac ilities. Many of these are outdoor at-grade lots, 
but a few of the larger facil ities are multi-story parking garages. 
The METROBUS system includes eight park-and-ride lots, with a 
total of 1,767 parking spaces. The largest of these lots has 1,350 

spaces, with the remaining seven ranging in size from 25 to I I 5 
spaces. There is no charge 10 park at these facil ities. In addition. 
five shared-use lots are in operation w ith the bus system at regional 
shopping centers. 



• New Jersey-A variety of park-and-ride faci lities are pro
vided in New Jersey through the cooperative efforts of the New 
Jersey Transit Corporation, the New Jersey Highway Authority. 
loc al jurisdictions, and other groups. The facilities are oriented 
toward rail, bus, and ridesharing. Approximately I 66 park-and
ride lot s provide some 50,000 parking spaces along the New Jersey 
Transit Corporation commuter rails and Port Authority T ransit 
Corporation (PATSCO) rail transit systems. A total of 157 com
muter lots provide 33,579 parking spaces statewide for bus. 
vanpool, and carpool commuters. Additional park-and-sail facil i
ties provide over 1,000 parking spaces for ferryboat passengers in 
the Trans-Hudson commuter area. 

• Philadelphia. Pennsylvania- The Southeastern Pennsy lva
nia Transportation Authority (SEPTA) operates a total of 133 park
and-ride lots in the greater Philadelphia metropolitan a rea, which 
provide approximately 14 ,000 parking spaces. These faci lities are 
oriented toward both bus and rail- 119 lots are focused on the rail 
system, while 14, including six shared-use lots, are oriented toward 
the local bus system. Available parking spaces at the bus facilities 
average below 100 spaces per lot. Although there are some small 
lots adjacent to the rail lines, on average the rail facilities tend to be 
larger, with 60 lots providing between 100 and 600 spaces each. 
There is no charge for use of the bus park-and-ride lots. Some of 
the rail lots are free, while parking charges at others range from 
$0.50 to $1.00 per day. Monthly parking permits may be pur
chased for some lots at a cost of$ I 0.00. Additional park-and-ride 
facili ties are in the planning stage, and facilitie s with 5,700 new 
parking spaces are scheduled to open by 1995. 

• Phoenix. Ari:ona-Yalley Metro, which serves the Phoenix 
area, currently uses 64 park-and-ride facilities accounting for some 
2,462 parking spaces. Most of these are shared-use lots located at 
shopping centers. Four lots are located at transi t centers and two 
other exclusive lots are in use. All facilities are oriented toward the 
bus system or ridesharing, and some lots provide bicycle racks or 
bicycle lockers. Further, some of the lots are oriented to the 1- 10 
HOY lanes. 

• Rochester, Pennsylvania-The Beaver County Transit Au
thority in Rochester operates two formal park-and-ride lots, one 
with 24 parking spaces, and the other with 48. The two lots are 
well used and planning is underway for a third, which will have 
parking for 50 automobiles. 

• Sacramento, California-A total of 15 park-and-ride facil i
ties are operating in the Sacramento area. These lots, which are 
oriented toward the LRT system, bus services, and ridesharing ac
tivities, provide a total of 3.908 parking spaces. The Sacramento 
Regional Trans it District (RTD) has nine park-and-ride lots, ac
counting for 3,7 I 3 spaces, at stations along the LRT system. The 
largest is the Roseville Road park-and-ride lot, which contains 
1,087 parking spaces. Further, the RTD operates two shared-use 
lots, wi th 39 spaces, along bus routes. The Californ ia Department 
of Transportat ion (Caltrans) operates and maintains four lots in the 
area, with parking spaces for 156 vehicles. 

• Salem. Oregon-The Salem Area Mass Transit District op
erates five park-and-ride lot.s-onc exclusive fac ility wilh 20 park
ing spaces, and four shared-use lots, which average between IO and 
15 parking spaces each. Local bus service is provided from the 
facilit ies. 

• Seat/le. Washington-Park-and-ride fac ilities represent an 
important element of the overal I transpo11ation system in the Se
all le metropolitan area and the slate of Washington as a whole. 
Currently, some 96 exclusive park-and-ride lots, providing almost 
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19,000 parking spaces, are operating in King and Snohomish coun
ties. Further, approximately 42 leased park-and-ride lots, with 
some 2,079 spaces, are also in operation. Many of these faci lities 
are oriented toward the HOY lane system in the area and support 
both bus and carpool use. The park-and-ride system has been 
developed through the cooperative effo11s of the Washington State 
De partment of Transportation (WSDOT), Seattle METRO, Com
munity Trans it , and local jurisdictions. To the south of Seallle, 19 
lots, providing 1,998 parking spaces, are located in the City of 
Tacoma and Pierce county. WSDOT. Pierce Transit, and local 
jurisdictions are responsible for these facil ities, which are oriented 
toward the bus system and carpooling. Some 238 park-and-ride 
facilit ies are in use throughout the state of Washington, accounting 
for a total of 28,793 parking spaces. WSDOT is responsible for 
121 o f these lots, while transit systems operate 26; other groups 
have developed 9 1 facil ities. 

• Snohomish Cou111y Public Tran~portation Benefit Area
Community Transit in Snohomish County, north of Seattle, uses 
six major, five minor, and IO shared-use park-and-ride lots, all of 
which provide a total of 3,200 parking spaces. Express bus service 
oriented to downtown Seattle and the University of Washington are 
operated out of these fac ilities. 

• Toledo, Ohio-The Toledo Area Regional Transit Authority 
(T ARTA) operates 14 park-and-ride lots. which are shared-use fa
cilities located at shopping centers and malls along regular bus 
routes. Each lot contains between 20 and 50 parking spaces. Addi
tio nal facilities are being planned. 

• Washington, D.C. Metropolitan Area-A total of 152 desig
nated park-and-ride lots are operating in the Washington, D.C. 
metropolitan area. These facil ities, which are oriented toward the 
Metrorail system, commuter rail, HOY lanes, bus services, and 
riclesharing, account for a total of 53,200 parking spaces. Thirty
one lots, providing 26,280 spaces. are associated with the Metrorail 
system, while 21 lots with 3,640 spaces are oriented toward com
muter rail services. A total of 98 facilities, with approximately 
23,280 spaces, are focused on bus services and ridesharing. Most 
of the Metrorail facilit.ics arc outdoor at-grade lots, but multistory 
parking structures exist at four s tations. Parking fees at the 
Metrorail lots are between $1.50 and $3.00 a day. 

GENERAL BENEFITS OF PARK-AND-RIDE FACILITIES 

A number of benefi ts associated with the different types of 
park-and-ride facilities have been identified (1 .6,8-10). These ben
eftts may be realized by users. non-users. transit operators, and the 
general commu nity. Benefits accruing from well-pl anned, well
dcsigned, and well-operated park-and-ride faciliti es inc lude cost 
and travel time savings for transi t users, more effective congestion 
management, lower demand for parking spaces. reduced energy 
consumption and automobile-generated air pollution. enhanced mo
bility, and improved efficiency of the transit system. Each of these 
potential benefits is briefly summarized next. 

Transit User Cost and Travel Time Savings 

By using park-and-ride faci lities and associated transit services, 
individual commuters may realize cost and travel time savings, as 
well as other bene fits. The costs associated wil h owning and oper
ating an automobile may be reduced in a number of ways. Firs t, the 



14 

purchase of mo re than one automobile may be avoided. Second, 
even if a household is not able to reduce the overall number o f 
vehicles owned. cost savings can be realized through reduced fuel 

expenditures. lower insurance premiums. and red uced maintenance 
costs and vehicle depreciation . Further, in heavily congested travel 
corridors w here transit is provided with an exclusive right-of-way, 

comm uters us ing park-and-ride serv ices may rea lize travel time 
savings, more re liable travel rimes, and a more re laxed commute 
trip. 

Congestion Management 

By red uc ing the number o f SOYs using a roadway. park-and
ride fac il ities can assis t in managing tra ffic congestion in major 
travel corridors and in maxim izing th e e fficiency of the overall 

transportation system. The exact impact of park-and-ride services 
on congesti on is dependent on a number of factors including cur
rent traffic levels and latent demand . ln rapidly growing areas. 
park-and-ride lots, as we ll as other transit services and roadway 
improvements, may not result in actual traffic volume or conges
tion level reductions, but such fac ilit ies can provide valuable assis
tance in managing demand and maximizing the efficiency o f the 
travel corridor. Park-and-ride fac ilities may also reduce acc iden t 
rates and enhance safe ly by laking SOVs oul o f lhe traffic stream . 

Reducing Parking Space Demand 

Park-and- ride faci lities may reduce or help manage the demand 

for parking spaces at major activity centers by intercepting auto
mobiles before they reach thei r destination. T his can reduce the 
need to bui ld add itional parking facilit ies, as well as assist in maxi
miz ing the use of existing parki ng spaces. The net result will be 
savings in construction costs and land associalcd w ith building 
more parking fac ilities. 

Reducing Energy Consumption and Automobile
Generated Air Pollution 

T hrough the use of park-and-ride fac ilit ies, energy consumption 
per passenger mile and automobile-generated ai r pollution can be 
reduced by diverting drive rs from SOVs to rail or bus serv ices. 
carpoo ling, or vanpool ing . result ing in an increase in energy 

efficiency. Further, fewer cold starts and hot soaks will be concen

tra ted in CBDs and other activity centers. Cold starts occur when a 
vehic le has not been operated and the engine is cold. Emission 
ra les a rc higher for the fi rst few minutes until the engine and the 
emission control e4uipment begin operating more e ffic ient ly. Hui 
soaks refer to the evaporative emissions that occur afte r the engine 
has been turned off but is sti ll hot. Work trips are generally as
sumed to involve cold sta rts and hot soaks. Although some air 
quality impacts of park-and-ride facilit ies (e.g., cold starts and hot 
soaks) are currently be ing debated, in general. park-and-ride ser

vices have favorable air quality results in congested corridors and 
downtown areas. 

Enhanced Mobility 

Although most lots are designed for automobile owners, transit 
services can also be accessed by walking, biking, or being dropped 
o ff. As a result. park-and- ride facil ities can enhance the access ibil
ity of jobs at major activity centers and improve the mobi lity of 
residents in the area. 

Transit System Benefits 

Park-and-ride lots a llow transit agencies to provide cost-effec
tive line-haul services and to avoid operating services in low den

sity areas. Further, we ll-planned, well-operated park-and-ride ser
vices should result in increased ridership and revenues for the transit 
system. Park-and-ride fac ilities may also provide opportunit ies for 
j o int-development projec ts, such as leasing space for concessions, 
day care fac ilities. or othe r service, and joint-use of facil ities by 
othe r service providers. Houston METRO. for example . con
structed addit ional space at the Addicks Park-and-Ride fac il ity for 
use by an interc ity bus company. In addition to the commuter 
parking area, bus platform, and passenger waiting a reas, a building 
was constructed for the inte rc ity buses and ticke ting agents . The 
company leases the fac ility from METRO, and also sells MET RO 
passes and rickets at the s ite. Joint developments offer the opportu
nity to bring in addi tional re.venues to the transit agency and to 
inc rease ridership. Park-and-ride facil ities have also been used in 
many areas to provide extra transi t services, such as in Houston and 
Atlanta, where faci li ties are used extensively with football. basc
bal l. and other special events. 
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CHAPTER THREE 

LOCATING PARK-AND-RIDE FACILITIES 

Locating park-and-ride facilities is not an exact science. The 
variab ility of individual trave l behavior and numerous fact.ors re

lated to the cost and availability of gasoline. the general economy 
of an area, the level of traffic congestion on adjacem roadway 
facilities, changing job locations and travel patterns, and the level 
and or ie ntation of transit services and HOY lanes all may influence 
the use of park-and-ride faci liti es. However, a general set of fac 
tors that appear to contribute to the successful implementation and 
operation of park-and-ride fac ilit ies can be identified based on the 

experience with different projects. In add ition, fo rmal procedures 
and techniques are available for estimating the potential demand 
for park-and-ride services and for s iz ing d ifferent types of park

and-ride lots. The six general steps in planning and designing a 
park-and-ride facility are illustra ted in Figure 11. The first five 
steps are discussed in this chapter and the sixth is described in 
Chapter 4. 

GENERAL CONSIDERATIONS IN LOCATING 
PARK-AND-RIDE FACILITIES 

Based on the experience documented in several studies of park

and-ride fac ilities, the following general factors have been identi
fied as important considerations in the planning process (5 ,8-13). 

• Locate park-and-ride facilities in rnngested travel rnrri
dors-The use of park-and-ride services is often highest in major 
trave l corridors that expe rience severe levels of traffic congestion. 

• Locare park-and-ride facilities in adrnnce of areas experi
encing major traffic congestion- Providing commuters with the 
opportunity to transfer to an HOY mode before they reach a con
gested area inc reases the attract iveness of a fac ility. 

• Locate park-and-ride furs in areas wirh high levels of travel 
demand ro rhe major actii·iry cenrer or centers served /Jy rhe facil
iry-Locating lots in areas with high travel demand to the destina
tions served by the park-and-ride services wi ll enhance the chance 
of success. 

• Include prefern11ial rransir sen-ices, eirher rail nr HOV 
la11es. tu e11ha 11ce park-and-ride faci/iry ridership levels-Provid
ing users with the travel time savings and travel time re liability 
offered by rail and HOY lanes makes the use of park-and-ride 
services more attractive to potential customers. 

Locale park-and-ride fac ilities sn thcil commuters dn not 
hm•e tn /Jack/rack In reach rhe /or- Providing the majori ty of com
mute rs with a direct route tu the lo t. rather than taking them in the 
direct ion oppos ite their ultimate dest ination, will enhance the po
tential success of the faci lity. 

Orient park-and-ride faciliries to ensure good accessihility 
and visi/Jiliry-Lots need to be h ighly v is ible to potenti al users to 
increase their awareness oft he fac ility. Fu rther, good accessi bil ity, 

which re lates to the ease w ith which potential users can get to the 
general area and enter and exit the fac ility, is also important. Safety 

and securi ty concerns for passengers and vehicles will also need to 
be acid ressed. 

• Locate park-and-ride facilities at appropriate distances
Separating park-and-ride lots by appropriate distances w ill help 
ensure that services and fac ilities are not duplicated. The distance 
between lo ts wil l depend partially on the level of trans it service 
provided and the characteristics of an area. Lots with frequent 
transit services may draw from a larger market area than facilities 
wi th only limited services. 

Encourage cooperation among agencies in dCl'e!oping and 
operating park-and-ride faciliries-Close cooperation is usually 
needed among transit agencies, the state DOT, local comm unities. 

and othe r groups to he lp e nsure the effective and efficient deve lop
ment and operation of park-and-ride facilities. 

DEMAND ESTIMATION PROCEDURES 

The results from the telephone survey and the literature revie w 
indicate that many park-and-ride fac ilities, particularly shared-use 
lots, are deve loped and implemented with on ly limited estimates of 
potential demand levels. The use of more forma l demand estima

tion procedures appears to be more common w ith the development 
of large exclusive lots, especia lly those associated with major rail 
or HOV lane projects. In both cases, however, the lack of rigorous 
demand estimates appears to be the result of limited resources and 

(,",nu,ru,l NPf'd for Fcu:ility 

Esti ,n«te Dem.and Jm· Facility 

Delerrnine Seeded 

Site Ev alvn.tion and Selection 

Design Facility 

Feedback 
loop 

FlGURE 11 General steps in planning a park-and-ride facility. 



16 

time. and, in some instances, the need to respond to specific oppor
tunities or requests. 

However, a number of d ifferent techniques for estimating the 
demand at park-and-ride fac ilities have been identified and used 
throughout the country. This section reviews the different tech
niques and briefly explains how each can be applied. It may often 
be appropriate to use more than one demand estimat ion technique, 
with the results from each technique establishing a range of ap
proaches to be considered in the planning process. 

It is also appropriate that the technique used, and the time and 
resources required to conduct the analysis, be matched to the scale, 
scope, and complexity of the project. Thus, consideration of a shared
use lot along an existing local route should not require the same level 
of analysis as the consideration of a major new park-and-ride lot 
along an HOY lane or rail system. The techniq ues described in this 
section vary in the level of detail and sophistication, providing a 
range of approaches for use in a variety of situations. 

A note of caution should be ra ised with the use of any of these 
techniques, however, as all have advantages and disadvantages. 
Estimating the demand for park-and-ride facilities has been sug
gested to be more of an art than a science. Much depends on the 
type and level of service being offered, the potential time and cost 
savings over alternative modes, and other aspects unique to the 
local situat ion. For example, faci lities associated with rail systems 
or HOY lanes exhibit different demand characteristics than those 
associated wi th local or express bus services with no preferentia l 
treatment. Thus, the characteristics of the local area should be con
sidered with whatever demand esti mation procedure is used. 

Definition of Study or Market Area 

The first step in examin ing the demand for a possible park-and
ride fac ility is to examine the market area. This area, which may 
a lso be refe rred to as the study, service, catchment, or commuter
shed area, represents the geographic region from which users are 
apt to originate. The size of this area will depend on the type of 
faci lity being considered, as well as the nature, orientation. level , 
and frequency of the transit services provided. 

Experience indicates that the most common market areas for 
park-and-ride serv ices reflect either parabolic, semicircular, or cir
cular shapes (8,/ /-16). Figures 12 through 14 illustrate these dif
ferent configurations. The demand estimation techniques described 
next will provide a better indication of the nature of the market area 
for park-and-r ide fac ilities based on the unique characteristics of 
each area. 

Demand Observation 

This technique, which is based on actual field observations and 
surveys, represents the simplest approach for estimating the poten
tial demand for park-and-ride fac ili ties. In most cases, data from a 
number of different sources are used to identify the potential de
mand. Information for use in this approach may be obtained 
through field observation, current ridership levels, aerial photo
graphs, census data, land use maps, traffic counts, special survey , 
and other sources. Each of these e lements is briefly described next. 

Field Observation 

Field reconnaissance of the major travel corridors and neigh
borhoods in the area can be used to obtain information on current 
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FIGURE 12 Parabolic market area. 

traffic conditions and major congestion points, informal park-and
ride arrangements, unsafe or illegal parking activit ies, major access 
points, and potential sites. Ultimately, field observations will be 
used with all the techniques to assist in identifying the best location 
for a s ite. Including it as a step early in the demand process is 
strongly encouraged, however, as firsthand knowledge of the area 
is critical in examining the results of other demand procedures. 

Currem Transir Routes and Ridership Levels 

Examining the current route structure and ridership levels in an 
area can provide a good indication of the potential for park-and
ride facilities. Corridors or areas with frequent service and high 
ridership levels may be candidates for park-and-ride lots, as well as 
improved transit services and other priority treatments. 

Aerial Photographs 

Aerial photographs can be used to provide an idea o f the size 
and nature of residential neighborhoods and commercial areas, and 
thus will help in defining the potential market area. These photo
graphs also show the local and regional roadway system, providing 
an indication of access and accessibility from different areas. Fi
nally. aerial photographs can be used to identify vacant land and 
existing parking lots that may be candidates fur the location of 
park-and-ride facilities . 

Census Data 

Census data can be used to indicate the number of individuals 
residing in the market area, as well as to provide information on 



income levels. automobile ownership, and travel characteri st ics. 
This infonnation is of use in determining the potential for park
and-ride serv ices. 

Land Use Maps 

Along with aeria l photographs, land use maps can be used to 
provide an indication of both ex isting and futu re land use patterns 
and densities. This can help identi fy current demands, as well as 
potential future demands. Reviewing land use maps, comprehen
sive plans, and zoning maps provides a further indication of antici
pated growth areas and community goals. 

Traffic Counts 

Examining traffic counts and other traffic data can be useful in 
identifying congested corridors and specific bottleneck problems. 
This can assis t in pinpointing logical locations for park-and-ride 
facili ties and other transit priority t.rcatments. 

Special Surveys 

A variety of special surveys may be used to help estimate the 
demand for potential park-and-ride facilities. For example, sur
veys may be conducted of existing transit riders, commuters in the 
corridor, employees and shoppers at a major activity center, and 

residents in the neighborhood. On-board, mail, telephone, and 
direct interview techniques may all be used to conduct these sur
veys, which may be done for the specific purpose of obtaining 
information on the potential for a park-and-ride facility or which 
may be part of a larger study. 

The increasing use of geographic information systems (GIS) by 
many communities, metropolitan planning organizations (MPOs), 
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and some trans it agencies will make obtaining and analyzing m uch 
of the infonnation used in the demand observation approach easier. 
However, there will be a continued need to actually observe the 
area under consideration. 

The results of the te lephone survey indicate that the demand 
observation approach is the technique most commonly used today, 
especially among small- to medium-sized transit systems. Com
m only reported factors considered in the demand observat ion pro
cess included existing ride rship levels, traffic congestion indica
tors, and census data. The use of field observations, both to identify 
potential demand and to locate possible sites, was also commonly 
reported. Further. it appears that this technique is often used as a 
fi rst step or in conjunction with one of the more rigorous methods 
described next. 

Market Area Population 

This technique uses the population in the proposed park-and
ride lot service area to obtain an estimate of the facility's potential 
use. Under this approach, the percentage of users from ex isting 
park-and-ride faciliti es would be estimated and this percentage 
would then be applied to estimate the demand for a new faci lity in 
the same corridor or in another area. For example, research work 
conducted by the Texas Transportation lnstitute (TTl) of park-and
ride facilities in six Texas c ities identified ridership ranging from 
0.05 to 2.0 percent of the market area population (I/ ). The d iffer
ences in the range appear to be related to other factors such as the 
level of congestion, intensity of development in the activity center, 
and parking costs at the destination. 

Similar to the demand observation technique, the marke t area 
population demand estimation technique provides a re latively 
simple approach. As such, it may be used most appropriately in 
developing an init ia l estimate or in combination with another tech
nique. It is also appropriate for use in estimating the demand for 
shared-use and small exclusive lots. T he market area population 
methodology assumes that demand is equal fo r a ll activity centers 
being served. Examining the demand to different act ivity centers is 
a more detailed step. 
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Modal Split 

The modal split methodology takes the market area analyses 
o ne step further by examining the ponion of the market area popu
lation that works in the activity center or centers lo be served by the 
facility. Thus. it all empt s to account for the fact that different parts 
of the potential service area have different attraction rates 10 the 

various activity centers. This procedure requires that the percent
age of the market a rea population working in each activity center 
be identified and analyzed to estimate the pote ntial demand for the 
park-and-ride facility. 

Obtaining this information may be difficult, which makes this 
methodology more c umbersome and time consuming. However , 
the results should provide a more accurate estimate of the potential 
demand for a given fac ility. 

Institute of Transportation Engineers Model 

The Institute of Transportation Engineers (ITE) model (/ 7) is 
based on the assumption that park-and-ride demand is a direct func
tion of peak-period traffic on adj acent travel faci lities. A further 
assumption is made that commuters will not divert from their nor
mal travel routes to reach a park-and-ride l01 so that potential users 
will only be commuters who were already passing the park-and

ride location in their normal travel routes. The formula used for the 
ITE model is: 

where: 

Peak 

Prime 

a, b 

Demand = a(Peak) + b(Prime) 

total peak-period traffic on adjacent facilities 
(inc luding the prime facility); 
peak-period traffic on the prime facility: and 
d iversion factors for tota l traffic and prime 
faci lity traffic, respectively. 

Divers ion factors of I percent for total area traffic and an addit ional 
3 percent for traffic on the prime faci lity have been recommended 
for use with this model. In general , the !TE technique is easy to 
use, requiring only peak-pe riod traffic volumes on the major travel 
fac ili ties. T he approach has limitations however, in that no attempt 
is made to distinguish between commuting and non-commuting 
trips or among trips to different destinations. 

Other Demand Estimation Techniques 

Other techniques and models are also available for estimating 
the de mand for park-and-ride fac il ities, including regression analy

sis techniques, as well as mode ls developed by the Georgia DOT 
and others. Microcomputer mode ling packages are also used in 
some a reas to analyze the potential demand for park-and-ride fa
cilities. The content and use of these approaches are d iscussed 
more extens ively in other sources (R.11./ 2). In add ition, regional 
park-and-ride plans have been developed in some areas based on 
the use of sketch planning techniques. 

SIZING PARK-AND-RIDE FACILITIES 

Once the potential demand for a park-and-ride facility has been 
identified, the next step is to estimate the size of the lot to be 

developed. Key considerations in de termining the appropriate size 

of a park-and-ride fac ility include daily flu ctuat ions in demand, 
pedestrian walking distances, type and level of transit services, 
access. supportin g faci lities, and land availability . Each o f these 
factors is summarized next. 

Daily Demand Fluctuations 

The results of the demand estim ation process will provide a 

projected average daily demand for the proposed park-and-ride 
facil ity . Because of the nature of conventional park-and-ride ser
vices, little daily fluctuation in this demand should be expected, 
except on days w ith severe weathe r. Indiv iduals using park-and
ride facilities do so routinely for trips to and from work . However, 
designing the fac il ity to accommodate slightly more vehicles than 

the demand estimates indicate may be appropriate. A 10 percent 
increase has been suggested as a realistic approach to ensure that 
adequate pa rking spaces are available (8,/2). Additional space may 
be desired . however, to ensure fl ex ibility for future lot expansion. 

Maximum Walking Distance 

In s izing park-and-ride lots, consideration must be given to the 

distance people wi ll have to walk to and from their vehicles. T hus, 
the size of a lot may be constrained to some extent by walking 
distances. The acceptable walking distance for commuters-from 
their parked vehic le to the trans it loading area-has been identified 
as between 120 and 300 111 (400 and 1,000 ft) (8 ,/2). However, 
keeping the distance within 120 to 195 m (400 to 650 ft) appears 10 

be the best. Experience indicates that walking distances of greater 
than 195 m (650 ft) may be viewed as too long by users, resulting in 
illegal parking c loser to the transit area or non-use of the facility 
(8,12). Walking distances of more than 300 111 ( 1,000 ft ) are neces
sary, however, in some fac ili ties serving major congested travel 
corridors. For example, some fully used lo ts located a long the 
Metrorail system in Washington. D.C. have walking distances of 
greater than 300 m ( 1,000 ft). Factors influencing walking dis
tances may include sheltered walkways, moving sidewalks. and the 
frequency of transit services. Cons idering these factors and walk
ing distances is important in both s iz ing and designing a park-and

ride facil ity. 

Transit Services 

The type, capaci ty, and frequency of the transi t service wil l also 
influence the s ize of a park-and-ride lot. The type of transit mode 
will impact the size and layout of the platform and waiting area, as 
well as the parking area. Rail and bus systems w ill have different 
req uirements for rights-of-way. platfonns, stations, shelters. and 
wai ting areas. Rail transit systems, which have the capacity to 
carry I 0,000 persons per hour or more, can obviously accommo
date larger park-and-ride lots than facilities o riented toward bus or 
ridesharing modes. Parking garages, rather than surface lots, have 
been used in some areas to accommodate high levels of demand 

with rail systems in major travel corridors. Parking garages can 
increase the capacity of a facility and reduce walking distances. 
Parking structures represent a higher cost alternative. however , and 

require addit ional safety and security measures. 



The frequency of bus services and the types o f vehicles used 
will influence the size of bus oriented park-and -ride lots. Bus 

headways o f 5 to IO min appear to be common from larger lots 
associated with HOV lanes o r other dedicated fac ilities. but 
headways as low as 3 min arc currently in use in Houston. Using 3-

min headways. 20 buses an hour could serve a fac ility. As~uming 
that 40-ft buses are used. approximately 900 to 1,000 passengers 
could be accommodated during the peak hour. Shared-use lots, 

which arc located a long existing regular routes, are more likely to 
be s ized based on available parking and negotiated agreements 
with the owners. 

Ridesharing Use 

Walking dis tances in lots oriented only toward ridesharing ac
tivities-carpooling and vanpooling-are less of a concern than 
with bus or rail facilities. This is because carpoo lers and vanpoolers 
w ill usually meet at a prearranged location. rathe r than walking to a 
central platform or waiting area. The sizing of park-and-poo l lots 
will depend on the demand projections, avai lable space, and design 
constraints. Consideration should be given to the potential for 

future transit services if this appears warranted. Many bus systems 
allow carpools and vanpools to use park-and-ride facilities as stag
ing areas. as long as the faci lit ies are not at capac ity. Consideration 
should be g iven to carpool and vanpool format ions in the lot s izing 
process to accommodate this use. 

Access 

The capacity of roadways and intersections adjacent to the park
and-ridc ·ite will al so in f1ucncc the size of the facility. Good 
access is needed to ensure that the facility does not overload the 
existing roadway system, causing delays to both users and non
users. To address potential concerns, a s ite-speci fi e traffic impact 
analysis should be conducted as part of the lot selection and lot 
s iting procc s. Thi s analysis should include a rev iew of exist ing 
capacity and leve ls of service, as we ll as an estimate of the im pact 
of the park-and-ride lot. This analysis wi ll ide111ify whetherthe re is 
a need to improve the roadway system to accommodate the pro
jected demand. 

Land Availability 

A key consideration in the sizing of a park-and-ride facility will 
be the amount of available land, the purchase or lease costs, and 
development costs. 

PARK-AND-RIDE SITE SELECTION 

Once 1he decision has been made that an adequate demand ex
ists for a park-and-r ide faci lity and the s ize o f the fac ilit y has been 
estimated, the next s tep is to identify, evaluale, and select a si te. A 
number o f important factors in the site selection process have been 
identified. These fac tors, which are brie fly described next, should 

be considered in the examination of alternative locations for poten
tial park-and-ride fac ilities. 

Transit System, State, MPO, or Community Goals 
and Policies Related to Facility Development 
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The si te selection process usually begins with a rev iew of the 
appropriate agency or community goals and policies relating to the 

development of fi xed transit fac ilities. These po licies, which may 
be adopted by 1he transit system, state DOT, MPO, or community, 
will help determine the importance placed on different types of 

faci lities and development arrangements. These policies can be 
used to help guide 1he site e lection process. 

Availability 

The availabili ty of potential sites is obviously a critical factor. 
Thus, one of the fi rst steps will be to identify the avai labil ity of 
possible s ites. This may include checking ownership records and 
zoning requirements for vacant and developed sites. In the case of 
parking lots being considered for shared-use facilities, this wi ll mean 
dc tcm1ining the long-term viability o f a joint-parking arrangement. 

The inforrnation sources identified previously with the demand ob
servation technique can also be used 10 help identi fy available sites. 

Site Accessibility 

Examining potential s ites for their accessibility to both com
muters and transit vehicles is importanl. Selecting sites that have 
convenient access from major roadways will help reduce develop
ment costs and increase ease of use. Multiple access poi ms- or at 

least access from two street -arc often preferred. 

Site Visibility 

Checking the visibili ty of potential s ites from major roadways 
is important to ensure th al pass ing motoris ts w i II be aware of the 

faci lities. Visibility can also act as a deterrent to possible vandal
ism and enhance the safety and security of a 101. 

Adequate Space 

It is importa111 that potentia l park-and-ride s ites a rc able to ac
commodate the projected demand. Sites that are not large enough 
to provide the necessary parking spaces and transit areas are often 
avoided . as problems may result w ith parking in neighborhood 
areas or other unauthorized local ions. Consideration may be g iven 
to both the immediate and long-term demand, with space reserved 
for future expansion. 

Transit Service Operations 

Examining potemial s ites for their proximity to ex isting transit 
routes and services is a critica l step. Selecting sites that max imizc 
operating efficiencies is often considered by transit systems. This 
will he lp ensure operating savings and encourage ridership. 

Development Costs 

The cost of developing a park-and-ride facility is often a prime 
factor in the site se lection process. Factors influencing 1he cost of 
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a site may include the purchase o r lease price, grading and leveling, 
environmental factors, and construction of the different support ing 
e lements , Sites that are level, have good access, and are free of 
environmental problems obviously offer numerous cost savings 
over s ites with many or all of these problems. 

Transit and HOV Priority Treatments 

Sites tha t provide access tu transit and HOV priority treatments 
will offer potential users with addit ional incentives . Park-and-ride 
lots located adjacent to rail or HOV lanes- which prov ide dedi
cated transit rights-of-way-usually provide users with travel time 
sav ings and more reliable travel times. Tt may a lso be appropriate 
tu consider other transit priority measures, such as signal priority 
treatments. arterial street HOV lanes, and direct access ramps, to 
further encourage use of the facility. 

Proximity of User Amenities 

Consideration may also be given to the availability of user 
ameni ties in the genera l area. These may include services such as 
gas stations, grocery stores, dry cleaners, and day care facilit ies. 
Locating park-and-ride lots in areas with other busi nesses may 
encourage use by providing riders with easy access to desired ser
v ices. The activity and visibility generated by these businesses 
may also help deter vandalism. On the other hand, sites in devel
oped areas are prone to be more expensive than those in undevel
oped areas. 

Joint Development Opportunities 

The potential for jo int development projects or act ivities may 
be examined in the s ite selection process. Logical projec ts may 
include convenience stores. day care centers, or other services, as 
well as shared use by other providers. Exploring joint development 
opportuni ties can result in addit ional revenues to the transit agen
cies through leases or other arrangements and increased ridersh ip. 

Environmental Considerations 

Park-and- ride lots may have environmental impacts on the ar
eas adjacent to the facilit ies. G iving early consideration to poten
ti al environmental issues can help ensure that any poss ible im
pacts are identified and adequately addressed. Noise and ai r 
quality issues are the most likely problems to arise. Noise walls, 
landscaping, and design treatments can a ll be used lo address 
these concerns. 

A number of transit agencies reported using some type of rating 
form or checklist as part of the site selection process. The tech
niques currently being used range from formal cri teria with nu
merical ratings to more infomial g uidelines. An example of the 
design criteria used by one system, METRO Transit in Oklahoma 
City, is provided in Appendix B. T he Guide for the Desi,;n of 
Park-and-Ride Facilities (18) , published by the American Associa
tion of State Highways and Transportation Officials (AASHTO ), 
also contai ns an example of a park-and-ride site priority rat ing 
form. A copy of this form is provided in Append ix C. 
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CHA PTER FOUR 

DESIGN OF PARK-AND-RIDE FACILITIES 

Once the lot sizing and site selection processes have been com
pleted. the next step involves designing the actual fac ility. Major 
factors that may influence the design pro<.:ess and that should be 
considered include local zoni ng and land use regulations. interface 
with the roadway system, internal lot layout, provision of informa
tional signs, and environmental issues. Within each of these gen
eral categories exists a variety of matters that will also need to be 
considered. 

A number of reports that examine design consideration. for 
park-and-ride faci lit ies and provide examples and guidelines are 
avail able. These inc lude the AASHTO Guide for the DesiJ?n of 
Park-and-Ride Facilities (/8), Park-and-Ride Facilitics- Guide
linesfor Plan11i11g. DesiJ?n . and Operation (8) sponsored by FHWA. 
and High-Ocrnpancy Vehicle Facilities: A Planning. Design, and 
Operation Manual (19) prepared by Parsons Brinckerhoff Quade 
& Douglas, Inc . The AASHTO guidelines were the most fre
quently cited design reference by the state and transit representa
tives contacted during the survey. 

In addition, design guidelines have been prepared in some states. 
For example. guidelines for Texas are included in the Rel'ised 
Manual for Planning, Designing, and Operatinf{ Tra11sitway Fa
cilities in Texas (I 2), and guidelines for Washington can be found 
in Park-and-Ride Design Guidelines (20). Several trans it agencies 
have also developed their own design guidelines. Examples of 
these include Metro Transporration F aciliry Design Guidelines (2 I) 
by the Municipality of Metropoli tan Seattle, Transit Facility De
sign Guidelines (22) by the Regional Transportation District in 
Denver, Design Guidelines for Bus and Light Rail Facilities (23) 
by the Sacramento Regional Transit Di trict, and Design Criteria 
for METRO Park-and-Ride and Transit Center Facilities (24 ) by 
Houston METRO. 

Thi s chapter provides an overview of the key issues and fac tors 
that are often cons idered in designing park-and-ride facilit ies. The 
major emphasis is on design considerations associated with exclu
sive park-and-ride lots. although shared-use facil ities are briefly 
discussed. The chapter is intended to highlight the major elements 
to be addressed in the design stage. rather than provide a detailed 
design guide. Individuals interested in a more extensive descrip
tion of the design process or speci fic examples should consult the 
reports noted previously. 

The design process usually in volves numerous individuals. 
agencies, and groups. For example, individuals with technical 
ex pertise in transi t planning; traffic. civil, and environmental en
gi neering; design; architecture: landscape architecture; and en
forcement will all be needed. Further, representatives from the 
transit agem:y. local community, state DOT, and other agencies 
will need to be involved to ensure that all policies and require
ments are addressed. The design process also includes partic ipa
tion from neighborhood groups, environmental groups, adjacent 
businesses, and others who may be affected by the facility. Use of 
a mult i-agency planning and design team may be one approach to 

ensuring that the concerns of all groups are adequately addressed 
in the design process. 

Primary considerations in the de~ign process focus on providing 
safe and efficient traffic flow within the site and on access roads, 
and ensuring t.hat adequate parking spaces, pedestrian walking and 
waiting areas, and shelters or stations are provided. Facil ities to 
accommodate disabled individuals and other special user groups. 
as well as ecurity and safety issues. will also need to be consid
ered. In addit ion. park-and-ride facilities should be designed to fit 
into the surrounding neighborhood. Specific steps to be considered 
in the design process are described next. 

ZONING AND LAND USE REGULATIONS 

The design process starts with a review of the lot:al zoning 
ordinance and land use regulations, along with any other local re
quirements that may influence the development of the facili ty. As 
noted previously, ensuring that a park-and-ride lot is an allowable 
use or requesting a rezoning or other change should be done as part 
of the site selection process. Once this has been accomplished, the 
zoning ordinance and other regulations should be reviewed to en
sure that all appropriate requirements are addressed. These may 
include elements such as setbacks, building designs, buffer areas. 
landscaping, environmental requirements, and access consider
ations. Establ ishing a good working relationship with representa
tives from the planning and engineering departments of the juris
diction in which the faci lity is located is important in the design 
process. 

Involving neighborhood group and adjacent businesses is also 
critical to help ensure that any concerns are addressed early in the 
process. A public participation process may be required in many 
areas. Several transit representatives contacted during the survey 
reported encountering neighborhood opposition with some facili
ties. Involving these groups ea rly in the process may help over
come potential concerns. which often relate to perceptions that 
local street traffic , noise levels. and vandalism will increase. Fur
ther, any state or federal policies or regulations concerning design 
issues should be identified and addressed. such as ensuring that 
the need · of disabled commuters and other user groups are ac
commodated. 

INTERFACE WITH THE ROADWAY SYSTEM 

A number of design issues associated with the interface be
tween the park-and-ride faci lity and the local roadway system will 
need to be examined. These include automobile access and egress 
considerations, transit vehicle ac<.:ess and egress, park-and-ride lot 
access points, access roadways, and traffic signals and traffic con
trol devices. The main elements to be considered in each of these 
areas are summarized next. 
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Automobile Ingress and Egress 

The design of a facility will need to provide access and egress 
for automobi le entering and leaving the lot. It is important that the 
design provides for safe access and easy maneuverability for ve
hicles. as well as minimiling the impact on adjacent roadways . 
Factors that may inlluence access and egress include topography, 
location and type of adjacent roadway. traffic leve ls, ai~d t raffic 

control devices. 

Transit Vehicle Ingress and Egress 

The considerations noted above for automobiles will have to be 
examined for transit vehic les serv ing the faci lity. Rail and some 
bus systems. such as those associated with HOY lanes, use ded i
cated rights-of-way. In other cases, special bus only e ntrances and 
ex its may be used to expedite the movement o f transit vehicles. 

Park-and-Ride Lot Access Points 

Based on the general considerations of automobile and trans it 
access and cgre ·s, a more detailed examination should be conducted 
to determine the bes t access points for the park-and-ride faci lity . A 
traffic impact assessment should be conducted to identify potential 
problems and appropriate solutions. Park-a nd-ride lo ts. especially 
large exclus ive faci lities, will have s ignificant impacts on the local 
roadway syste m. Addressing possib le issues in the design stage 
will help ensure the safe and e ffi c ient operation o f the fac ility. 

Access Roadways 

The design of the road ways acces ·ing the park-and-ride facility 
is important. The traffic impact assessme nt can be used to deter
mine the exist ing roadway capacity. current traffic volumes, and 
projected volumes with the park-and-ride lot. Appropriate im
provements can the n be identi lied. The analys is may a lso consider 
the impact o f any potential growth in commerc ial and business 

develo pment and activities in the areas that may result from the 
location of the transit fac ility, as well as nomial growth. 

Traffic Signals and Traffic Control Devices 

Exam ining the need for new traffic signals. modi fi cations to 
ex isting signals, and o the r traffic control devices is often included 
in the traffic impact assessme nt. Changes in t im ing at exist ing 
traffic signals or new signals may be needed at heavily used access 

and egress points to e nsure the safe and effic ient movement of 
vehicles u. ing the park-and-ride faci lity as well as those on the 
local roadway. The Manual on Uniform Traffic Control Devices 
(MUTCD) (25 ) can be used in evaluating and justifying any new 
signals or c hanges in the t iming or phasing of existing s ignals. 
Provision of information or guide s igns that arc easi ly visible is 
important to prov ide commuters with directions to the facilities. 

INTERNAL LOT LAYOUT 

Park-and-ride facilities provide a combination of parking and 
transit re lated areas. As such, they encompass design e lements of 

both parking lots and bus or rail stations and waiting areas. A number 
of fac tors wi II need to be considered and addressed io the design of 

these areas. As descr ibed next, these include factors related to 

different functional areas. internal c irculation, amenities, pavement 
and drai nage, landscaping. lighting, and sa fety and security. 

Functional Area Designs 

The design of park-and-ride facil ities wi ll need to accommodate 
the functional require mellls of different user groups and trans it 
service For example , differelll types of access modes may be 
used. resulting in the des ign of long-term parking areas, drop-off or 

kiss-and-ride areas, parki ng areas for disabled individuals. bicyc le 
racb or lockers, and pedestrian walkways. ln addition. some fa
c ilit ies may provide access by feeder buses or min ivans. 

The design requirements. a · well as the locations. of the~e ac
cess modes may differ. Ideally, the fac ility design ~hould provide 
for a hierarc hy of uses. Parking for disabled individuals, bicycle 

storage, o ther amenitie~. and connecting transit services are usually 
located closest to the transit waiting area. Drop-off and pick-up 
areas. o r kiss -and-ride areas, are also located c lose to the transi t 

access point. All -day parking areas are usua lly the fart hest re
moved from the trans it loading area. Providing a mix of large and 
small ca r parking spaces may be an opti on, al though some areas 

report problems with thi s approach as people park in whatever 
space is avai lable. Transit stations, shelte rs. and waiting areas 
re present important considerations in the design phase, a long with 
bus bays or bus p ull -in areas. Figures 15 thro ugh 17 provide ex
amples or the differe nt funct ional areas within a park-and-ride 
facil ity . 

The 11ow of pedestrians to and from parking areas and between 
differe nt transit modes is also very important. Transit loading 
areas are often located to equalize walking distance from the long

term parking areas and to minim ize potenti al eonllicts between 
vehicles a nd pedest rians. The Americans w ith Disabi lit ies Act 
(ADA) of 1990 and the sub ·equent regulations issued by FfA 
and the Architectural and T ransportation Barriers Compl iance 
Board provide additional guidance for ensuring that a fac ili ty is 
accessible t0 handicapped individua ls. Examples of a number of 
layouts encompassing these e lements arc provided in Figures 18 
through 20. 

F IGURE 15 Park-and-ride lot bus station area, Houston. Texas. 
(Courtesy of TII) 



FIGURE 16 Park-and-ride lot bus station area, Fullerton, Ca li
fornia. (Courtesy of Parsons Brinckerhoff) 

FIGURE 17 Park-and-ride lo t long-tenn parking area. Riverside, 
Cali fornia . (Courtesy of Parsons Brinckerhoff) 

Internal Circulation 

The layout c irculation system is re lated to the design o f the 
di fferent functional areas and is a cri tical c lement in ensuring that 
connicts do not arise between the different user groups. The inter

nal c irculation should allow for the safe and effic ient movement of 
automobiles, vanpoo ls, buses. motorcycles, bicycles, and pedestri
ans. The circulation system will further need to conside r the re
quirements of park-and-ride lots, which occur during the morning 
and afternoon rush hours. 

Amenities 

Possible passenger amenities represent another design consid
eration for park-and-ride facilities. These will depend on the type 
of facility, the anticipated patronage levels, local policies, and avail
able funding. Amenities that are often incorporated into different 
types of park-and-ride lots inc lude public telephones, trash re
ceptacles, newspaper vending machines, other vending services, 
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transit infomiation displays. and transit shelters. Figures 21 and 22 
prov ide examples of newspaper vending machines and bicycle stor
age areas at park-and-ride lots. In addition, some larger fac ilities 
include transit stations, heated waiting areas, staffed transit in for
mation booths. restrooms, and small convenience stores. One park

and-ride lot in Miami , located adjacent to the METRORAIL sys
tem, has a day care faci lity . A number of the representat ives 
contacted during the survey indicated that although amenities arc 

considered important w ith park-and-ride fac ilities. funding limita
tions often restricted what can be provided. 

Pavement and Drainage 

Consideration will need to he given to the pavement require
ments of the different functional areas within a park-and-ride lot 
during the design phase. AASHTO design standards, as well as 
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FIGURE 18 Example of large park-and-ride lot layout. 

Majo r Street 

FIGURE 19 Example of mid-size park-and-ride lot layout. 
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(Shopping Center) __________________ ,/ 
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FIGURE 20 Example of shared-use park-and-ride lot layout. 

FIGURE 2 1 Newspaper vending machines at park-and-ride lot, 
Garland , Texas. (Courtesy of TTI) 

local and state pavement spec ifications and agency guidelines, can 
be used to determine the appropriate pavement designs for load
carrying demands of the different functi onal areas. Ensuring park
and-r ide lots are designed for proper drainage is also important. In 
addition, local, s tate, and federa l requirements associated with 
s torm water runoff and other environmental issues need lo be 
considered. 

Landscaping 

Design of a park-and-ride facility should consider landscaping 
needs and treatments. A well- landscaped lot can enhance the ap
pearance of a facili ty, improve public and neighborhood accep
tance, and add to the feeling of passenger security. Landscaping 
should be compat ible with the type of fac ility and the surrounding 
area, and should not interfere with sight distance. safe operation of 

FIGURE 22 Bicycle storage area at park-and-ride lot, Miami, 
Florida. (Courtesy of Metro-Dade Transit Agency) 

the lot, or access for different user groups. Landscaping treatments 
should also use plants and other e lements appropriate to the area, 
and maintenance needs and costs should be considered to ensure 
that upkeep will be affordable. Involving ne ighborhood groups 
and local governments can further ensure that landscaping ad
dresses the needs of both the faci lity and the local area. Guidance 
on landscaping is available in A Guide for Transporrmion Land
scape and Environrnenrat Design (26), and Transir Planring. A 
Manual (27). 

Lighting 

Providing adequate lighting at park-and-ride facilities is impor
tant from a safety and security standpoint. Well-lit areas may help 
deter vandalism and other potential problems. In designing light
ing for a park-and-ride facility, consideration should be given to 
the type, mounting height, and spacing of luminaries to achieve the 
desired intensity and maintenance requirements. AASHTO guide
lines (18) prov ide recommendations on the type, intensity, and 
location of lighting for park-and-ride facilit ies. 

Security 

Consideration of safet y and security features is an important 
part of the park-and-ride facility design process. Both personal 
safety and protection of automobiles le ft in a lot a ll day are impor
tant commuter concerns that can be addressed in the design stage 
through a number of different approaches. These inc lude lighting, 
fencing and gates, securi ty monitoring booths. cameras and sur
vei llance equipment, signing, and ensuring adequate visibility from 
a ll parts of the fac ility. Identifying the boundaries of a park-and
ride lot, through the use of fencing, hedges, or other techniq ues, can 
help control unauthorized use and reduce the potential for vandal
ism. For example, Houston METRO uses a program "Crime Pre
vention Through Environmental Design" developed at the Univer
sity of Florida to enhance safety and security features at its facilities. 



SIGNS 

Providing adequate information to users and potential users is 
critical to the success of park-and-ride facilit ies. Thus, informa
tional s igns-both external and internal-are important elements 
of any system. S ign needs are best addressed early in the des ign 
process and are usually coord inated w ith other information signs 

used by the transit agency or state DOT. A number of respondents 
to the telephone survey indicated that common signs, logos, and 
information are used throughout the park-and-ride and transit sys
tem. Basic elements for consideration in designing exte rnal and 
internal s igns arc described next. 

External Signs 

External guide signs, or trail blazer signs, arc critical to commu
nicate information on the location and use of a park-and-ride facil

ity to commuters . Ideally, external s igns should be placed to inter
cept potential users on their nonnal travel paths and to direct them 
to the faci lity. Thus, multiple s igns are often used to ensure that 
commut ers reach the lot. Park-and-ride s igns should be designed in 
accordance with the MUTCD (25), as well as with s tate and local 
policies and regulations. Figures 23 through 26 provide examples 
of possible external guide signs, as well as those currently in use. 
As ind icated by these examples. the message on the s igns should be 
short and concise, conveying key in format ion about the types of 

services provided . 

Internal Signs 

Internal guide signs arc also critical to he lp ensure the proper 
use of park-and-ride fac ilities. Signs at the entrance to a lot should 
direct commuters to the proper areas- daily parking, kiss-and-ride 
areas, and handicapped parking spaces-and provide info1mation 
on the hours of operation and allowable uses of the fac ility. Each 
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FIGURE 23 Examples of park-and-ride s ig ns. 

25 

of these functional areas should also be properly signed. Further, 

areas for transit vehicles only, pedestrian walkways. and bicycle 
storage should be well marked. In addition , transit information, 
including information on routes, schedules, and fares, should be 
readily available. Information kiosks or map and schedule displays 
a re often used. Internal traffic control and parking can furth er be 
enhanced through the use of proper pavement markings or plastic 
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FIGURE 24 Downtown park-and-ride sign, San Antonio, Texas. 

(Courtesy of TTI) 
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FIGURE 25 Virginia DOT commuter lot s ign. (Courtesy of Par
sons Brinckerhoff) 



26 

FlGURE 26 Park-and-ride and park-and-pool signs, Bellevue. 
Washington. (Courtesy of Parsons Brinckerhoff) 

pylons. On paved lots, these may include lines demarcating park

ing stalls, restricted areas. and stops. Speed bumps or other tech
niques may al o be used to s low vehic les down and to keep unau
thorized vehicles out of transit-only areas. The MUTCD (25) 
provides guidelines for pavement markings and many of the inter
nal signing elements. 

ENVIRONMENTAL CONSIDERATIONS 

The dc~ign of a park-and-ride lot should conside r and address 
any environmental issues associated with the site or area, as well as 
any potential environmental impacts of the development and op
eration of the facility. Possible environmental concern may in
clude groundwater runoff and water quality, noise, and visual and 
traffic impa<.:ts. Another concern is air quality, whi<.:h may be more 
difficult lo address: much ongoing research is needed in this area 
on the actual impac ts and potential s trategies. However. tech

niques that have been identified lo address potential air quality 
concerns in the immediate vic inity of a park-and-ride lot include 
providing well-ventilated waiting areas, reducing the amount of 
t ime commuters have to wa it l'o r a vehic le . and minimizing the 
number of id ling vehicles. 



CHAPTER FIVE 

ADMINISTRATION AND OPERATION 

Locating and desig ning park-and-ride fac ilities represent only 
the first steps in developing successful projects. The ongoing ad
ministration and operation of both the fixed facili ties and the transit 

service · is key to accomplishing the goals of the park-and-ride lot. 
This chapter ~ummarizes the major e lements to be considered in 
implementing. administering. and operating park-and -ride facili

ties. A general discussion o f the liability issues often associated 
with park-and-ride lots is presented first. followed by a summary of 
the lea ·ing arrangements often used with park-and-ride facilities. 

An over~ iew of the di fferent techniques and approaches used to 

fund. construct, o perate. and mainta in park-and-ride services is 
provided next. The chapte r conc ludes w ith a discussion of safety 
and security issues associated wit h park-and-ride services and the 
methods be ing used to address these concerns. 

LIABILITY 

The development and operat ion of park-and-ride fac ilities place 
additional responsibilities on transit agenc ies. state DOTs. local 

communi ties. and othe r groups. While the pote ntia l for additiona l 
tort li ability accompanies these responsibilities. a variety of ap
proaches are be ing used to respond to the potential of increased 
liab ility. In some cases, park-and-ride faci lit ies are included as one 
component in self insurance programs. For example, park-and-ride 

lots that are considered part of the highway system may be covered 
by a sta te"s self insurance program. In other ca. es,. pcc ial insur
ance may be purchased by a state, transil agency, or local commu
nity 10 cover a shared-use facili ty. Cali fornia provides an example 
of spec ial liability insurance to cover installation. maintenance, and 
use of leased lots (8). Li ability issues are commonly addressed in 
the lease agreements used with most shared-use fac ilities. Several 
survey respondents lo lhc telephone survey indicated 1hat liability 
issue · arc a concern. The potential for tort liability is a serious 
issue that should be considered prior to implementing a project, 
however. and adequate insurance coverage should be in place be
fore operations are initi ated. 

LEASE AGREEMENTS 

A variety of lease agreements may be used wi1h park-and-r ide 
fac ilities. As noted previously, park-and-ride lots may be devel
oped in a number of different ways. For example, stale-owned 
highway rights-of-way may be used or a s tate or transit agency may 
purchase property for development of a facil ity. In other cases, 
land may be leased from the current property owner or a shared-use 
agreement may be e111ered into for use of an existing parking lot. 

Examples of different types of lease agreements were identified 
through lhe literature rev iew and the telephone survey, including 
those used by 1he Sacramcnlo Regional Tran ·it D istrict, the Minne
apoli~-St. Paul Metropolitan Transit Commission, and Caltrans. 
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The Connecticut DOT provided examples of diffe rent types of 
agreements. incl uding those between the state and a local jurisdic
tion for parking at a rail station, a sublease by a local jurisd iction 10 

a third party for parking at a rail station, leases for facililies built 
with state funds on town property and private prope11y, and shared
use agrcemcnls with a church and a shopping cenler. A lthough 
differences exist among the various lease examples, the fo llowing 
common elements have been ident ified for consideration in any 
park-and-ride facility lease or agreement. 

• ldent1fication of parries-ldcn1ification of the parties and 
their legal standing. 

• Purpose- Identification o f the intended purpose and use for 
the facility . 

• Premises-Identificat ion of the area to be used. A separate 
diagram or map may be included to highlight the specific area. 

• Access-Identification of access to and from the designated 
area. 

• Terms and co11ditio11s- ldentification of the duration of the 
agreement. cancellation provisions. and responsibil i1ie · of each 

party for main1emmce and other e lements. 
lmpro1•e111enrs-ldentification of the improvements or 

changes that wi ll be made and the responsibility for these. For 
example. with shared-use lots, a transit agency may agree 10 im
prove the pavement in bus waiting areas and access roads. 

• Maintenance-Identification of specific maintenance func
tions and responsibilit ies. For example, w ith shared-use lots. tran
sit agencies may agree to clean the area or provide free snow plow
ing in return for use of the lot. 

• Liahility insurance-As noted previously, the responsible 
groups and insurance coverage should be identified. 

Use of premise (11011discrimi11atio11 /- This clause may stipu
late that the lot must be open to all users, w ithout discrimi nation by 
the lot owner. 

Examination of prnperty-This section indicates that the 
property has been examined and has been found to be appropriate 
for the intended use. 

• Licensing-This section may be nece sary if only a license 
is granted by the lot owner and would indicate tha t no legal title or 
leasehold interest has been c rea1ed. 

Gm·emrne111 charges-This section ident ifies I hat the agree
ment docs not impo e any responsibility on the government agency 
or unit for property taxes of 1he private owner. 

FUNDING 

A varicly of fund ing source~ are available for constructing and 
operating park-and-ride fac ilities. The literature review and the 

telephone survey identified that a wide range of local, state, and 
federal funding sources have been used-and are continuing to be 
used-with park-and-ride projecls. Major funding 1echni4ues and 
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programs arc ~ummarized below. In most cases, a variety of fund

ing sources appear lo be used in designing, developing, implement
ing, and operating park-and-ride fac ilit ies. 

Federal Funding 

Federal funding for different e lements associated with park
and-ride projects is avai lable thro ugh both FI-IW A and Fr A. As 
noted previously, park-and-ride lots associated with the Federal

A id highway programs administered by FI-IWA are e ligible for 
funding. In addition. fund ing from Fr A Sections 3, 9, and 18 can 
be used for park-and-ride re lated facilities and services. Further, 
the Intermodal Surface Transportation Efficiency Act of I 991 
(ISTEA) provides greater flexibility in the use of funds from differ
ent programs. as well as creating new programs. An example o f a 
new program under !STEA is the Congestion Mitigation and Air 
Quality Improvement Program (CMAQ). which is targeted at 
projects that w ill help meet air quality goals, primarily in 
nonattainmcnt areas. The exact level of avai lable fund ing and the 
local match requirements vary among the different federal pro
grams. In considering potential projects, states and transit agenc ies 
should examine the different federal programs and identify those 
most appropriate to the scope and nature of the project. 

State Funding 

A variety of state fund ing sources have been and are being used 
to suppo,1 the capital and operating costs a sociated with park-and
ride facilities. In most cases. the survey results indicate that state 

funds are usually used in combination with local funds to provide 
the required match for federa l programs. Sou rces o f late funds 
used to support park-and-ride facilities inc lude general revenues. 

sales taxes. the oil overcharge program, gas taxes. lo tteries, and 
public works programs. 

Local Funding 

Local funds are often used either alone or in combination with 
state funds to match federa l dollars. Sources of local funding iden
tified through the literature review and telephone survey included 
local sales taxes. farebox reven ues, parking fees, general funds , 
prope rty taxes. revenues from joint development projects, and other 
tra nsit agency income. 

Private Funding 

Private funds may a lso be used to develop and maintain park
and-ride faci lities. Shared-use lots at local shopping centers pro
vide one example of private participation. In other cases. a lot may 
be included as part of a new res idential develo pment, or a private 
company may help fund a facility used by its employees. 

CONSTRUCTION 

A variety of techn iques. approaches, and institutional arrange

ments have been used to construct park-and-ride facil ities. As 

noted previously. both s tate DOTs and transit agencies are act ively 

involved in the construction of park-and-ride lots. In many cases. 
the transit agency is the lead construction group. In other cases. the 
state or other agency may take the lead. Agencies work both sepa
rately and jointly to develop park-and-ride fac ilit ies. for example. 
DOTs in Connecticut. Texas, Cali fornia, Washington. and Minne
sota have all been responsible for the development of park-and-ride 
and park-and-pool lots bnth indiv idually and in conjunction with 
local transit agencies and communities. 

Houston METRO provides one of the best examples of multi

agency park-and-ride projects. In some cases, METRO took the 
lead on developing a park-and-ride facility while. in other cases. 
TxDOT was the lead agency. These projects also received federal 
funding, either through Fr A or FHW A. lntcragency agreements 
were used to identify the roles and responsibilities of the agencies 
in different projects. 

The techniques used to develop and construct park-and-ride 
facilit ies have also varied. In some cases, the state DOT or transi t 
agency has simply followed trad itional approaches to land acquisi
tion and fac il ity development. In other cases, innovat ive and non
traditional approaches have been employed. For example, Houston 
METRO employed a turnkey process to develop some of its init ial 
park-and-ride lots. This process involved soliciting proposals for 
improved real estate and entering into earnest money contracts for 
the selected a lternatives. Upon completion of construction, 

METRO bought the finished lo t using local funds, and these facili
ties were ready for immediate occupancy and operation. The pro
cess included issuing a request for proposal (RFP), holding a pre
proposal conference, evaluating proposals, awarding earnest money 
contracts, inspecting the constructed facili ty , and clo. ing on the 
project. A total of 6,350 park ing spaces were constructed through 

use of the turnkey process. METRO estimated that it saved time 
and money by using this technique (28). 

OPERATION 

Operation of a uccessful park-and-ride facility involves a mnn 
her of e lements. including those related to both the faci li ty and the 
transit service provided. Elements to be considered in the ongoing 
operation of a park-and-ride facility include marketing, any park
ing fee structures. the frequency and fares for the transit service, 
maintenance, and security. The first three of these element · arc 
summarized next. with maintenance and securi ty concerns dis
cussed in more detai l in the final two sections of this chapter. In 

addition, other issue related to carpool use of bus and rail oriented 
park-and-ride fac ilit ies and techniques for dealing with over
c rowded fac ilities are briefly discussed in this section. Close coop
e ration among the local transit agency, communi ty, lot owner, and 
state DOT is c ritical to the successful operation of park-and-ride 
fac ilities. Formal agreements may be used to outline the roles and 
responsibilit ies of these groups or infonnal understandings may 
guide the ongoing operation of a faci lity. 

Marketing 

Commuters must have information about a facili ty in order to 
use it. Marketing invo lves the use o f promotional techniques to 
inform motorists about the faci lity and available transit services. 
A marketing program shou ld be developed and implemented to 



introduce a new park-and-ride fac ility. Ongoing efforts are also 
important for the continued promotion of a faci lity. Two important 
aspects for developing a marketing program are identify ing the 
target audience and detcnnining the most effective mechanisms for 
communicat ing the desired infonnation. A variety of techniques to 
iden ti fy the target audiences have been used , including focus 
groups, telephone surveys, mail-out surveys, and employer based 
surveys. 

The results of the market research effort should be a target 
marketing program focusing on commuters most li kely to use the 
park-and-ride facility. Actual marketing and communication tech
niques may include direct mail; radio, te levision, and newspaper 
advertisements; outdoor billboards; roadside signs; lot location 
maps, transit maps, and transit schedules; employer focused ef
forts; and other methods. The marketing effort should match the 
nature and scope of the project and should address a ll services
bus, rail, and rideshare-provided at the faci lity. Obviously, more 
extensive and expensive marketing campaigns will be used with 
large exclusive park-and-ride than with small shared-use facilities. 
Experience also indicates that ongoing marketing efforts are needed 
to continually reinforce the message and to introduce new commut
ers to the facil ity. 

Parking Fee Structure 

Consideration of an all-day parking fee represents an important 
policy decision. Parking fees can help generate needed revenue, 
but they can also discourage use, adding another out-of-pocket cost. 
for users and representing an additional inconvenience. The vast 
majority of both shared-use and exclusive park-and-ride lots do not 
charge a parking fee. C urrent ex perience indicates that parking 
fees are charged only in park-and-ride lots associated with rail 
systems in major metropolitan areas, many of which are at or close 
to capacity. For example, parking fees range from $0.50 to a high 
of $3.00 a day for some lots in the Washington, D.C. area. 

Transit Frequency and Fares 

As with parking charges, the frequency of transit services and 
fare levels will reflect policy decisions, and should be matched to 
the anticipated demand. In addition to prov iding high-frequency 
services, some transit systems reported providing premium express 
services to attract choice riders. Over-the-road coaches equipped 
with additional ameni ties are sometimes used with these serv ices. 
The fares charged for all services operated out of park-and-ride lots 
will reflect the fare policies and fare pricing strategies adopted by 
the transit agency, such as distance traveled, speed of travel, and 
any special service featu res. Thus, it can be anticipated that fares 
for bus and rail services operated from exclusive remote lots wi ll be 
higher than fares for local routes serving shared-use facili ties 

Carpool Use of Bus and Rail Park-and-Ride Facilities 

Concerns have sometimes been raised regarding the use of park
and- ride lots as stagi ng areas for carpool and vanpool fonnations. 
Although park-and-pool lots are designed exclusively for this use, 
individuals fonn ing carpools or vanpools at park-and-ride facilit ies 
may be taking up limited free parking spaces and a l the same time 
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not providing any revenue through fares. This can have a negative 
impact on 1he transit system through loss of passenger revenue. 
The results of the telephone survey indicate, however. that this 
practice is a problem only at a few lots that are at capacity. In 
general, most transit agencies indicated that carpools and vanpools 
are allowed as long as there is space available at a facili ty. Further, 
some noted that thi s use is encouraged. 

Lots Over Capacity 

Several representatives indicated that some existing park-and
ride lots are at or over capac ity, which in some cases results in 
unauthorized parking on streets adjacent to the facility or in sur
rounding neighborhoods. In other cases, it results in a loss of riders 
and revenues because people cannot gain access to the faci lities. 
Approaches and techniques identified to address this problem in
c luded purchasing excess rights-of-way initially or later to expand 
ex isting lots, developing new lots close by, building parking ga
rages. distributing lot passes through a lottery system, charging for 
parking, and re-striping ex isting lots to gain more parking spaces. 
Further, one innovative technique currently in use in the Washing
ton, D.C. area is to give preferential treatment or lower parking 
rates to multi-occupant vehicles entering the park-and-ride lots. 
The San Francisco Bay Area Rapid Transit District (BART) system 
has provided preferential parking areas for carpools and vanpools 
at some lots. 

MAINTENANCE 

Ensuring that a park-and-ride facility is clean, attractive. and 
well mainta ined will have a positive impact on users. The type of 
site, nature and level of transit service, and site location will all 
influence maintenance requirements. Ensuring that adequate fund
ing is available for maintenance and that the faci lity is designed to 
allow for easy maintenance are usually considered early in the 
planning and design stages. The agency or group responsible for 
maintenance can also be identified early in the planning process 
and then be involved throughout all phases. Elements to be con
sidered in developing a comprehensive maintenance program in
clude the fo llowing: 

• Periodic inspect ion 
Pavement repair 
She ller or sta tion repair 

• Traffic control devices (signs and pavement markings) 
• Lighting 
• Mowing 

Sweeping and cleaning 
Trash removal 

• Landscaping 
• Site furni shings 
• Snow and ice maintenance 
• Security/gates. 

A number of transit agencies indicated they are exploring dif
fe rent approaches to maintain ing park-and-ride facil ities. For ex
ample. in the Milwaukee area, maintenance of different lots is 
shared between the state, three counties, and three local j urisdic
tions. The Orange County Transit District reported that an "Adopt 
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a Park-and-Ride Lot '' program where ind ividuals or groups agree 

to c lean and maintain a spec ific park-and-ride lut is being consid
ered. This program is modeled after the successful ''Adopt a High
way" programs in many states and ·'Adopt a Shelter" programs 

used by some transit agencies. 

SECURITY 

Concerns over safety and security of both individua ls and parked 
vehic les have been raised with the use of park-and-ride faci lities in 
some areas. Approaches for addressing security issues in the de
sign process were identified previously. However, a number of 
techniques can be used to address these concerns on operating 
park-and-ride facil ities. including the fo llowing: 

• On-site enforcement-Some park-and-ride lots have an at
tendant or other personnel on-site during all operating hours. In 

other cases. locked gates may be used to prevent access to ,md from 
the lot during the midday or night. Access can be obtained during 
these hours by spcci fi e request. These approaches can ac t as dete r

rents to vandalism or other crimes. Fig ure 27 illustrates the use o f 
on-site security at a park-and-ride lot in Houston, Texas. 

• Periodic patrols- In other cases, transit or enforcement per

·onncl may check the facil ity on a regular basis throughout the day. 
Figure 28 provides an example of security patrols at a park-and
ride lot in the Washington, D.C. area. 

• Awomared monitoring and enforrement-Television cam
eras and other monitoring devices may be used to support on-si te 
pe rsonne l or may partia lly reduce the need fur on-site attendants. 

Thcsc devices can extend the range of surveillance and allow for a ll 
areas of a faci li ty to be monitored on a continuous basis. 

• Coordinating with adjacertt actiriries 'oordinating en-

forcement with nearby busincs ·cs or activi ty centers may a lso be 
feasible, thereby reducing costs and providing for more unifonn 
coverage of a faci lity. 

I 
Secur'.ty 'I 
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FIGURE 27 On-site security, Houston, Texas. (Courtesy oflTI) 

FIGURE 28 Security patrol, Washington, D.C. area. (Courtesy of 
Parsons Brinckerhoff) 

Results from the te lephone survey indicated that a variety of 
approaches are being used to enhance safety and security at pa rk
and-ride fac ilitie . . Some transit systems. such as Houston METRO 
and MARTA in Alianta, reported employing on-site pe rsonne l dur
ing all operating hours to help monitor use of the facilities. Other 
agenc ies. including the Maryland Transit A uthority, the Cleveland 
Regional Transit Authori ty. and the Pennsylvania DOT, reported 
using periodic patrols by transit police or local police to monitor 
the lots. Further, most respondents noted that safety and security 

concerns are considered in the design phase and lighting, fenc ing. 
and other features are often used to he lp enhance the safety of a 
fac ility. 

A number of innovative approaches to safe ty and security were 
also noted. For example, the fringe downtown parking garages in 
Minneapolis include an extensive video and sound monitoring and 
surveillance ·ystcm. This system, w hich is operated by security 
personne l during a ll hours the fac ility is open, monitors all parts of 
the garages, sta irs, elevators, and transit waiting a reas. In addition, 
the Orange County Transit District is conside ring the use of closed 
c ircuit televis ions at major park-and-ride lots, and Tri-Mel in Port
land reported developing a "SAFE Program," which includes use 
of stickers 10 identify vehic les. 

MONITORING PARK-AND-RIDE FACILITIES 

Based on re. ponses from the transit and s tate DOT representa
tives, the use o f ongoing monitoring programs with park-and-ride 
facilities varies. Regula r monitoring and evaluat ion programs exist 

at some agencie . while others did not report any formal efforts. 
For example. the Wisconsin Department of Transportation 
(W is DOT) monitors the use of park-and-ride facilities in the Mil

waukee area o n a monthly basis. Other a reas, such as Houston, 
monitor use on a 4uartcrly basis. Representatives from Kansas 
C ity, Duluth. and Portland reported periodic surveys. 

Monitoring the use of park-and-ride fac ilities is important for a 
number of reasons. First, the information gathered through the 
monitoring process is valuable for ensuring the safe and efficient 
operation of the facility. Information on current use of the different 
parking areas. transit ridership levels, and carpool/vanpool forma

tion is critical to detennining if the facil ity is meeting the desired 
goals and objectives. Monitoring programs should also help iden
ti fy any potential safety and security problems or other operational 



issues that may be inhibiting use. Second, the infonnation obtained 
through a comprehensive monitoring program can enhance the 
plann ing process for other park-and-ride facilities. 

An ongoing monitoring program should be matched to the needs 
and resources of the individual area. Data collection and analysis 
can be a labor-intensive and costly process. The scope and fre
quency of a monitoring program may partially depend on the num
ber of fac ilit ies, type of lots, age of the facilities, and avai lable 
resources. The following clements should be considered when 
developing a comprehensive monitoring program. 

Utilization Surveys 

Periodic surveys should be conducted to determine the number 
of vehicles and people using the lot to provide an indication of the 
number or percent of parking spaces being used at any one time. It 
appears that the most common technique to determine utilization is 
to count the number of cars parked during the midday (iU 2). Al
though this provides an indication of the use of long-tenn parking 
spaces, it does not prov ide information on the use of kiss-and-ride 
areas or bicycles; the number of people accessing the facil ity per 
vehicle or by walking; or the ultimate HOV mode of the individu
als. This infonnation can be gathered through the next step. 

Access Mode 

lnfonnation on the access mode of commuters can be obtained 
by monitoring vehicles as they arr ive at the lot in the morning. This 
will provide an indication of the number of people per vehicle 
arriving at the facility, as well as the use of kiss-and-ride areas and 
access by bicycles and walking. This survey can also help identify 
the use of the lot for carpool and vanpool fonnation as well as 
transit use. 

Transit Ridership Levels 

Transit ridership leve ls are often monitored at park-and-ride 
facilit ies. This may be accomplished through the use of automatic 
passenger counters on the transi t vehicles, periodic counts made by 
the vehic le operator, or special ridership surveys. This information 
will allow for the ongoing evaluation of ridership levels fo r the dif
ferent park-and-ride facilities, for different types and destinations 
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of service, and for different times of the day, and wil l help identify 
the need for increased services or other changes. 

Transit User Satisfaction and Characteristics 

Periodic surveys of park-and-ride lot users may be conducted to 
obtain infonnation on their travel characteristics, such as origins 
and destinations, socio-economic and demographic data, and mode 
of access. Surveys can a lso provide information on user satisfac
tion with the facil ities and services. Surveys may be conducted on 
a regular basis, or special surveys may be undertaken to help plan 
for changes or improvements. 

Ingress and Egress Traffic Operations 

Monitoring passenger and transit vehic le ingress and egress to 
the park-and-ride lot is important to ensure that operation of the 
local roadway system is not degraded and that the facility is operat
ing efficiently. The periodic monitoring of the ingress and egress 
operations may include an examination of vehicle volumes, capac
ity, accident rates, and traffic control impacts. 

Air Quality and Environmental Impacts 

As noted previously, air quality, noise, and other environmental 
issues are often raised as concerns in locating park-and-ride facili
ties. These issues arc most frequently voiced by ne ighborhood and 
business groups adjacent to or close by the lot. The ongoing moni
toring of air quality and noise levels, as well as other environmental 
factors , is important to identify and address any problems that may 
develop, as well as documenting that no major problems exist. 

Transit Services 

The transit services operated out of a park-and-ride lot should 
be monitored and evaluated as part of the regular process con
ducted by the transit agency. Factors such as on-time performance, 
passenger levels, fa re revenues, missed trips, and other e lements 
a re usually included in ongoing monitoring programs. This infor
mation can also be used by transit personnel to conduct periodic 
analyses of route perfonnance. 
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CHAPTER SIX 

SUPPORTING ELEMENTS 

Implementation of a park-and-ride lot does not automatically 
g uarantee that it will be used. A number of supporting faci lit ies, 
services, programs, and policies have been identified as important 
to the successful operation of park-and-ride faci lities . The use of 
some supporting elements, such as an ongoing marketing program, 
were described in the previous chapter. This chapter d iscusses 
other supporting services and fac ilities that may contribute to the 
overall success of park-and-ride fac ilities. Topics addressed in
c lude HOY lanes and other transit priority treatments, ridesharing 
programs, travel demand management (TDM) strategies, land use 
and growth management techniques, and the use of inte lligent trans
portation systems (ITS) and other ad vanced technologies. 

HIGH-OCCUPANCY VEHICLE (HOV) FACILITIES 
AND OTHER PRIORITY TREATMENTS 

A summarized in Chapter 2, park-and-ride lots have been 
implemented in conjunction with a wide range o f transit and 
ridesharing services. In addit ion to providing commuters with the 

opportunity to change modes. park-and-ride faci lities assoc iated 
wi th fixed guideway transit systems- such as commuter rail, heavy 
rai l, and light rai l transit (LRT)-and HOY lanes may provide 
further incentives to individuals through travel time savings and 
increased trave l time reliability. Further, other priority treatments 
may be used to increase transit and r idcsharc travel speeds and 
shorten trave l times, providing additional incenti ves for commuters 
10 use these modes. 

A number o f HOY faci lities are in operation throughout the 
country, many of which are connected directly or indirectly to park
and-ride lots. Although differing in design and operation, HOV 

lanes all have s imilar purpo ·es. ln general, HOY facilit ies are 
intended to help maximize the person-carrying capacity of a con
gested roadway or travel corridor by altering the design and/or 
operation of the faci lity to give priority treatment to HOYs. 

The primary concept behi nd these facilitie is to provide HOYs 
with travel time savings and more predictable travel times, both of 
which serve as incentives for individLrnls to choose a highe r occu
pancy commute mode. The intent is not to force individuals into 
making changes against their wi ll , but rather to provide an attrac
tive, cost-effective travel alternative to a s ignificant number of 
commuters. 

As of January 1994, some 55 HOV projects were in operation 
on freeways or in separate rights-of-way in 23 metropolitan areas 
in North America. The existing projects encompass approx imately 

942 centerline km (585 centerline mi) of HOY lanes, which repre
sents a steady inc rease since the opening of the exclusive bus lane 
demonstration project on the Shirley Hi ghway (1-395) in the Wash
ington D.C. melropolitan area in 1969. Extensions to existing 
projects and new facilities are be ing planned, designed , and imple
mented in many areas. If the projects currently under construc

tion and those programmed for implementation are completed. 

approx ima1c ly 966 km (600 additional mi) of HOV lanes and a 
total of ove r 1,771 centerline km (1 ,100 centerline mi) of HOV 
lanes w ill be in operation by the year 2000 (29). 

Four general categories commonly used to describe HOY faci li
ties on freeways and in separate rights-of-way are ( 1) exclusive 
HOV lanes in separate rights-of-way, (2) exclusive HOV lanes in 
freeway rights-of-way. (3) concurrent now HOV lanes, and (4) 
contraflow HOY lanes. Figure 29 provides examples of these four 

types of HOY facil ities. Additional information on the design 
aspects of HOY lanes is available in the AASHTO Guide fo r rhe 
Design of High-Occupancy Vehicle Facilities (JO), NCH RP Syn

thesis of Highway Practi, ·e IH5: Preferenrial Lane Treatmenrsfor 
High-Occupancy Vehicles (J / ), and guide lines developed in Texas 
and California (32,33). The major characteristics of each category 
are briefly summarized next, along with examples of park-and-ride 
lots currently in use with the different types of faci lit ies. 

Exclusive HOV Facility, Separate Right-of-Way 

This type of HOV faci lity is a roadway or lanes developed in a 
separate right-of-way and designated for the exclusive use of 
HOYs. Most existing facil ities of this type arc designed for, and 
used by, buses only. Most are two-lane, two-direction fac ilities. 
The South and East Busways in Pittsburgh, the University o f Min
nesota Busway in the Minneapolis-St. Paul area, and the Transitway 
in Ottawa. Ontario are all examples of this type of HOY treatment. 
The Ottawa Transitway and the University of Minnesota Busway 
both include park-and-ride lots a long the faci lities. In 011awa, 
park-and-ride lots are located at both ends of the Transi tway. A 
large shared-use lot adjacent to the St. Paul campus provides park
ing for students, faculty , and staff who then use the Busway to 
reach the Minneapolis campus. 

Exclusive HOV Facility, Freeway Right-of-Way 

This type of HOV facilit y is a lane or lanes constructed within 
the freeway right-of-way that is physically separated from the gen
eral purpose freeway lanes by concrete barriers or wide-painted 
buffers, and is used exclusively by HOYs for a ll , or a portion. of the 
day. Exclusive HOV lanes are usually open to all types of HOYs
buses, vanpool. , and carpools, and may be reversible or two-way 
faci lit ies. Most exclusive HOV lanes include extensive park-and

ride lots. For example. the HOY lanes in Houston and on the 
Shirley Highway in the orthern Virginia/Washington, D.C. area, 
as we ll as the San Bernardino Busway in Los Angeles, a ll have 
extensive networks of park-and-ride lots, most of which prov ide 
direct connections to the HOV lane. Further, high-frequency bus 
service is provided from many of these lots and parking for carpools 

and vanpools is allowed. 



(a) Exclusive HOV lane in separate right-of-way. 

(c) Concurrent flow HOV lane. 

FIGURE 29 Examples of HOV lanes. 

Concurrent Flow HOV Lanes 

Concurrent flow HOY lanes are defined as freeway lanes in the 
same direction of travel, not physically separated from the general
purpose traffic lanes, designated for exclusive use by HOVs for a ll 
or a portion of the day. These HOV lanes, commonly delineated by 
normal paint striping, arc usually located on the inside lane or 
shoulder. Concurrent HOY facilities arc usually open to buses, 
vanpools, and carpools. A number of concurrent flow HOY lanes 
also include park-and-ride facilities. a lthough these lots tend to be 
smaller in size than those associated with exclusive HOV lanes, 
and direct access to the lanes is not usually provided. The HOV 
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(b) Exclusive HOV lane in freeway right-of-way. 

(d) Contraflow HOV lane. 

lanes in Seattle and Orange County, California, as well as the 1-394 
HOY lanes in Minneapolis, all provide examples of the use of park
and-ride lots with concurrent flow HOY faci li ties. 

Contraflow HOV Lane 

This type of HOV treatment uses a freeway lane in the off-peak 
direction of travel, typically the innermost lane, as an HOV lane in 
the peak direction of travel. The lane is separated from the off-peak 
direction, general-purpose travel lanes by some type of changeable 
treatment, such as plastic posts or pylons that are inserted into holes 
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drilled in the pavement. Contraflow HOY lanes usually operate 
only during the peak periods, and some operate only during the 
morning peak period, reverting back to norm al use in the off-peak 
periods. Three of the four currently operat ing contraflow HOV 
lanes are in the New York City area on the Long Island Express
way, Gowanus Expressway, and Route 495 approaching the Lin
coln Tunnel. Some of the buses using these lanes o riginate from 
park-and-ride lots in outlying areas. The fourth contraflow HOV 
lane, which is on the East R. L. Thornton Freeway (I-30 East) in 
Dallas, is not linked directly with major park-and-ride facilities. 

In addition to HOY lanes on freeways and in separate rights-of
way, HOV lanes and other priority treatments may be used on 
arterial streets to increase the speed of buses in congested corri
dors, and thus enhance the ir use by comm uters. These may include 
arterial street appli cations such as downtown bus and pedestrian 
malls, bus-only lanes, and HOV lanes. HOV queue bypass lanes at 
signalized intersections and priority treatments for buses at signal
ized intersectio ns represent further techniques that may be used to 
increase bus operating speeds and reduce travel times, especially in 
congested downtown areas or other major activity centers. All of 
these approaches are appropriate for cons ideration as part of an 
overall transi t program that includes park-and-ride fac ilities. 

RlDESHARING PROGRAMS 

T he term " ridesharing" refers to the act of sharing vehicles for 
the trip to work. The first use of carpoo l matching assistance 
occurred during World War II, when ridesharing was promoted in 
response to gasoline and tire ra tion in g. Since the 1970s , assis ting 
commuters to form carpools and vanpools has been a major focus 
of most rideshare programs. Today, rideshare programs through
out the United States provide a variety of services within the four 
broad categories of ( I) rides hare matching and van pool support, 
(2) marketing, (3) employer assis tance/outreach, and (4) other 
support services. As described next, a number of different ap
proaches and services may be offered within each of these general 
categories. 

Rideshare Matching 

During the 1970s. rideshare matching was usually done manu
ally or with the use of early computer systems. Rideshare matching 
systems have since increased in sophistication and capabilities, 
however, and most rideshare programs today use one of a number 
of commercially available so ftware programs, or a specially de
signed system to provide ridematching services. 

The available systems all use some type of geographic base to 
record and track individual origins and destinations and to identify 
potenti al carpool matches. An individual accesses the system by 
providing the necessary information over the te lephone or by mail
ing in a ridematching application. The computer system matches 
the individual 's origin, destination, and travel time with others in 
the database and provides a matchlist of possible carpoolers e ither 
by telephone or by mai l. It is usually left up to the individual to 
make contact with the perspective carpoolers. 

Rideshare programs are currently operating in most major met
ropolitan areas, and in many medium and small urban areas. A 
wide range of organizational and institutional arrangements are 
used. In some cases, ridesharing services are provided by the 

transit agency, while in other cases they may be provided by a 
separate reg ional agency. by the metropol itan planning organiza
tion (MPO), or by individual private businesses. 

Vanpooling 

Vanpooling involves groups of 8 to 15 commuters sharing a van 
for the commute trip. Usually, the driving is done by one em
ployee, who travels for free, wi th the other passengers sharing the 
fixed and operating costs through monthly fees. Four types of 
vanpooling arrangements are in use throughout the Un ited States: 
( 1) employer-owned vanpools, (2) employer/employee vanpools, 
(3) owner-operator vanpools, and (4) third-party vanpools. The 
major difference among these alternatives is the degree of em
ployer involvement. 

Under the first option, the vans are owned, operated, and main
tained by an indi vidual company or business. Employees may be 
charged a monthly fee to cover all or a portion of these costs. The 
second alternative involves employers providing financial support 
to employees to purchase or lease vans and assisting with the orga
nization of the vanpoo ls. The third a lternati ve involves indi vidual 
commuters acting as entrepreneurs to purchase a van and develop a 
pool, without any employer support or involvement. The last alter
native involves leasing vans from a commercial company. 

During the 1970s and 1980s, the use o f vanpool programs was 
widespread. Although the ir popularity has decl ined, vanpools are 
still used with a number of park-and-ride fa cilit ies. The extensive 
vanpool programs in the Washington, D.C. region provide one 
example of this. 

Employer Assistance/Outreach 

Many rideshare programs offer a variety of employer assistance 
and outreach services, such as specialized ridematching services, 
third-party vanpool assistance, and the development of multifac
eted programs tailored to the needs of individual companies. Many 
companies have used staggered work schedules, flexible work 
schedules, and compressed work weeks to help move commute 
travel outside the peak hours and to prov ide greater fl ex ibility to 
employees. 

Other Supporting Services 

Rideshare programs in some areas may provide additional ser
vices or act ivities. For example. Houston METRO's Rideshare 
Program is providing assistance to employers with the develop
ment of required employer trip reduction programs. 

One of the reasons often cited by commuters for not carpool ing 
is lack of fl ex ibi lity. The growing use of both part-time and instant 
carpooling by commuters in some metropolitan areas appears to be 
partially in response to the need to maintain flexibility in the com
mute trip and the desire to take advantage of the travel time savi ngs 
offered by HOV and other preferential facilities whenever pos
sible. Both approaches will influence the use of park-and-ride lots. 
as these faci lilies are often staging areas for carpool formations. As 
described next, the flexibility offered by part-time and instant 
carpooling makes the park-and-ride lot demand estimation process 
even more difficult. 



Part-Time Carpooling 

Part-time carpooling is defined as individual · who carpool less 
than 5 days a week. Usually, part-time carpooling requi res that 
commuters carpool at least two to three times a week. The intent of 
th is approach is to provide flexibil ity for commuters based on the 
realizat ion that indiv iduals may need to drive alo ne some days to 
accommodate personal business and other activities. As wi ll be 
disc ussed under TOM strategic·, pa rt-time carpooling is incorpo
rated into many TOM programs. 

Instant Carpooling 

Instant carpoo ling has been identified in both the Shirley High
way corridor in the northern Virginia/Washington O.C. area and on 
the Oakland Bay Bridge in the San Francisco area. In both cases, 
the ame phenome non is occurring; individuals are forming infor
mal instant carpools on a daily bas is, without formal planni ng or 
sanctions by any agency ur organization, tu take advantagi; of the 
travel t ime savings afforded by the HOY facilities in the corridor. 
In both cases, individuals wanting rides gather at park-and-ride lots 
and other locat ions and are picked up by drivers going to the same 
destination. The vehic le occupancy require ment on the Shirley 

Highway a nd the Bay Bridge HOY faci lities is three or more indi
vidua ls (3+), although the Shirley Highway HOY lanes used to 
have a 4+ occupancy requirement. 

Instant carpooling in these corridors has been reported to be 
used more on the morning inbo und trip than on the afternoon out

bound trip. Commuters often use conventional tran~i t service for 
the a fternoon return trip (34 ,35). No major problems or incidents 
have been reported in either area. The impact of instant carpooling 
arrangements on these two fac ilities appears to be s ignificant 
(34 ,35). Some 2,500 instant carpoolers have been estimated in the 
morning peak-period on the Shirley Highway, whi le approx imately 
8,000 commu te rs have been estimated to use casual carpools on the 
Bay Bridge in the San Francisco area (34 ,35). As discussed in the 
las t ection of this chapter, the use of advanced technologies to 
encourage instant carpooling is being examined in a number of 
a reas. 

TRAVEL DEMAND MANAGEMENT (TDM) PROGRAMS 

TOM includes a wide variety of techniques and ac tions aimed at 
manag ing 'ihe demand on transpo11ation fac ilit ies by encouraging 
commuters to change from driving alone to us ing a n HOV or shi ft

ing into less congested travel periods. Thus, TOM acti ons focus on 
a varie ty of approaches to enco urage ridesharing and trans it use, 
alternative work schedules. parking manageme nt and parking pric

ing. and peak-period travel spreading, combined with de terrents to 
s ingle d rive rs. 

Although many of these a pproaches are not new, increas ing 

levels of traffic congestion and related air quali ty and energy con
cerns have resulted in major emphasis being placed on the use of 
TDM strategies in many urban areas. This is especially true in 

locations classified under the 1990 Clean A ir Act Amendments as 
air quality nonattainment regions, which must meet specific re
quirements by established deadlines or face possible sanc tions. 
Many rates and c ities have implemented addi tional regulat ions 
to increase vehicle occupancy leve ls and reduce single occupant 
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vehicle (SOY) use. TOM programs have become integral c le

ments in the approaches being taken in many areas to meet these 
requireme nts. 

TOM strategic~ inc lude a wide range of ac tions foc using on the 
use of both incentives and dis incentives, such as expanded or new 
trans it services. ridesharing programs, guaranteed ride home pro
g rams, parking polic ies and parking pric ing, flexible wurk hours, 

te lecommuting . walking, bicyc ling. and other techniques. Incen
t ives, suc h as employer paid bus passes or employee benefits for 
using HOYs, and dis incentives . . uch as increasing park ing rates o r 

penalizing individua ls who drive alone, may be used. Recent TOM 
programs are also characterized by increased private sector involve
ment, which may occur through the formation of transportation 

management associations or organizations (TMAs{fMOs). the use 
of employee TDM coordi nators, and joint efforts between public 
agencies and private bus inesses. Park-and-ride services are con
sidered integral components of many TOM programs. In add it ion, 
the use of park-and-ride facil ities can be further supported by the 
use of other T OM strateg ies. 

As described previously, both transit services and ridesharing 
programs are TOM strategics that may influence the use of park
a nd-ride facil ities. Examples uf other TOM tcchniyucs that may 
encourage greater use of park-and-ride lots include parking poli
c ies and parking pricing strategies, employer-based financia l in
centives and benefits for HOV use. guaranteed ride-home programs. 
and congestion prici ng. A variety of institutio nal arrangemellls. 
including the use of public/private partnerships such as TMA~/ 
TMOs. are being used to implement these programs. These TOM 
strategies are briefly desc ribed next, along with examples of cur
rent use w ith park-and-ride services. 

Parking Management and Parking Pricing Strategies 

T he supply. location, and pricing of parking has been ide nti
·f icd as one of the critical fac tors influencing travel behavio r and 
mude c ho ice. Currently, federal laws al low employers to prov ide 
employees with S60 tax free toward parking costs. A number of 
differen t approaches and tec hniques can be used to influence the 
management and pric ing o f parking. One approach is simply to 
prov ide preferential parking for carpools and vanpools. For ex 
ample , ridcshare vehicles may be given parking spaces c lose to 
the front e ntry ur in parking garages. Another approach is to 
charge higher parking rates for SOYs o r to require that they park 
at more remote locations. Reducing the supply o f parking or 
p lacing other restrictions or requirements on its use represents a 
further strategy. Another approach. cal led " parking cash-out." 
req uires employe rs who offer subs id ized parking to employees to 
a lso offe r the c ho ice of a cash a llowance in l ieu of park ing. Th is 
type of system has been implemented in Cali fornia and is be ing 
considered at the federal level. Parking pricing s trategies and 
supply reduction techniques can be controversial and there are a 
n umbe r of issues to be cons idered in developing programs using 
these techniq ues. 

The 1-394 HOY lane and downtown parking garages in Minne
apolis provide one example of parking management and pricing 
strategies in use with HOY and park-and-ride fac il ities. The 1-394 
project includes 18.8 km ( I I mi) o f HOY lanes. two major trans it 
stations, seven park-and-ride lots. and three parking garages on the 
edge of downtown Minneapolis. The garages, whic h contain bus 
and passenger wait ing areas and 5,930 parking spaces, provide 
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greatly reduced parking rates for carpools and vanpools using the 
1-394 HOV lanes. Current monthly rates for carpools and vanpools 
are $ 10.00, while rates for SOVs are $90.00. 

Employer-Based Incentives 

Employers may support and encourage transit and ridesharing 
by their employees in a number of different ways . Direct subsidies, 
which involve reducing the costs associated with HOV travel 
modes, may include discounted transit passes, reduced or free park
ing for HOVs, and cash payments. These subsidies provide a posi
tive economic incentive for employee lo <.:hangc from driving alone 
to using an HOV mode. Subsidizing transit passes has historically 
been a frequently used TOM technique. Recently, "transit checks," 
which provide g reater flexibility over a monthly pass. have been 
introduced in some areas. Transportation a llowances, which may 
involve ei ther ongoing cash payments for HOV use or a one-lime 
payment, have also been implemented by employers recently. Fi
nally, some employers are offering non-cash incenti ves, such as 
extra vacation time or other benefits. 

Guaranteed Ride-Home Programs 

Guaranteed ride-home programs provide commuters who take 
transit or ridcsharc with a back-up means of transportation in case 
of an emergency or a change in work schedule. Thus, these pro
grams are designed to e liminate one of the reasons often noted by 
commuters for not using alternative commute modes- the fear o f 
not having a ride if they need it. A varie ty o f methods are used to 
provide this transportation, including tax is, company vehicles, 
leased vanpools, and private automobiles. Some programs require 
commuters to register and others place restrictions on the number 
of trips that can be made. Experience to date indicates that al
though transit and rideshare users view guaranteed ride-home pro
grams as important, actual use is re latively low. Thus, ii appears 
that the programs are being used only in the case of an emergency 
or change in schedule and arc 1101 being abused. 

Congestion Pricing 

Congestion pricing involves charging motorist · for the use of 
freeways and roadways during period of heavy use. The tech
nique is based on the economic concept of charging users, in this 
case motorists, the "price" that represents the cost they create by 
using a roadway. For example, the addition of a vehicle to a con
gested freeway creates further delay to vchi <.: lcs already using the 
facili ty. The intent of this approach is to price the use of a roadway 
faci lity so that a sufficient capac ity is provided for those will ing to 
pay. Current discussions on the use of congestion pricing have 
focused on ii as one technique 10 encourage greater use of HOVs. 
Thu ·, SO Vs might be charged lo use a roadway, while HO Vs would 
not. There are a number of issues involved with the use of <.:0nges-
1ion pricing, and it has not been tried extensively in this country. 
Ensuring that adequate park-and-ride faci lities. transit services. and 
rideshare programs are available in a corridor where congestion 
pricing i being considered is c ritical, however, so lhal commuters 
have options and alternatives to the use of SOVs. 

LAND USE AND GROWTH MANAGEMENT TECHNIQUES 

A variety o f policies and programs focusing on land u~c. growth 
managcmenl. and land development can be employed to encourage 
greater use of all modes of transit and park-and-ride faci lities. 
These approaches. which are briefly described next, range from 
community or metropo litan areawide polic ies to specific techniques 
to make developments more trans it fr iendly. 

Growth Management 

Growth management is usually defined as a comprehensive ap
proach to regulating and directing the location, geographic pattern. 
density. qual ity. and rate of development in a specific area. Growth 
management focuses on using public policy 10 coordinate new de
velopment wi th the capacity of the existing and planned infrastruc
ture and the desired level of service. The transportation sy tern is a 
major foc us of exi ting growth management programs, although 
infrastructure concerns relating to water, sewer, police, fire. l10us
ing, schools, open space, and economic development are o ften in
c luded . The 1.ranspor1a1ion components of growth management 
programs arc usually based on the trip generation characteristics of 
various land uses. Controls are then placed on the type. location, 
density, and timing of development in a particular area to ensure 
that adequate capacity exists in the transportat ion infrastructure. 
Examples of growth management approaches include the Mont
gomery County, Maryland, Adequate Public Fa<.:i lit ics Ordinance; 
the state of Florida Growth Management Legislation: and the 
Growth Management Act in the state of Washington. 

Trip Reduction Ordinances 

These are ordinances or other regulations passed by a local 
community aimed at reduci ng or li miting trips from new or ex isting 
developments. Similar to growth management programs, trip re
duction ordinances are usually targeted at ensuring that the trans
portat ion infra tructure in an area is adequate to handle the current 
and anticipated demand. This type of ordinance may require a 
development or busine to plan and implement programs to reduce 
sing le occupant commute trips. A variety of transit and ridcsharing 
strategics. including park-and-ride fac ilit ies, may be part of a trip 
reduction program. Examples of communities using trip reduction 
ordinances include Alexandria, Virg inia; Silver Spring, Maryland; 
Sacramento. California: and Bellevue, Washington. 

Land Use Policies 

Anothe r approach in some areas involves establishing anti 
implementing land use pol icies that promote transit and ridesharing. 
These policies. which are intended to address existing congestion 
concerns as well as 10 prevent future problems. are usually formal
ized through the comprehensive plan, zoning ordinance, subdivi
sion ordinance, and other local plans and regulations. These ordi
nances arc used to encourage the development o f residential and 
employment areas at den ·ities and with designs that will foster 
transit u e and ridesharing. The use of transit oriented develop
ments (TODs) in the Sacramento area, as well as approaches used 
with new rail systems in Portland, Atlanta, and the Washington, 
D.C. area, provide examples o f this technique. 



Site Design 

In many areas. s ite designs 1hat limit transit access are a barrier 
to 1ransit use, espec ially in suburban employmem and commerc ial 
deve lopmenls. The use of transit friendly site designs can help 
overcome thi s problem. Elements to consider in this approach 
inc lude providing sidewalks, direcl transit access to lhe front of 
a building , passenger shelters and other ameni 1ies, and mi xed 
land uses. Pro-transit s ite design considerations can be built into 
zoning ordinances. subdiv ision ordinances, and other local 
regula1ions. 

A variety of new institutional and organi zalional structures are 
being used to implement TDM programs and stralcgics . Many of 
these entail closer working arrangemenls between 1he numerous 
public sector agencies involved in transportation, transit, and 
ridesharing, as well as a focus on greater coordination and coopera
tion among puhlic and private sector groups. Several of the differ
ent approaches currently in use are summarized next. 

Transportation Management Organizations (TMOs) and 
Transportation Management Associations (TMAs) 

TMOs and TMAs are spec ial organizations established to ad
dress transportation and olher issues. A unique aspect of these 
organiza1ions is that they usually represent partnership between 
bus inesses and developers and public sector agencies in a specific 
geographical area, often rapidly growing suburban areas. TMOs 
and TMAs provide lhe private sector with a more active role in the 

transportation planning and decis ion-making process, and are often 
responsible for the implementation of specific programs. For ex
ample, many TMOs and TMAs have become the focal point for the 
development, implementalion, monitoring, and evaluatio n ofTDM 
programs. In air quality nonattai nment areas, TMOs and TMAs 
may work with employee transportation coordinators (ETC) and 
olher groups to help implement specific strategies. Thus, TMOs 
and TMAs assist in establishing more effective working relation
ships among the public and private sectors and coordinating a wide 
range of transportation programs. 

Joint Power Agreements 

Most land use and development decisions are made at 1he local 
level. T hus, the action one community takes wil l influence condi
tions in other areas. Communities may be hesi tant, however, to 
implement TOM, transit, and land use s trategies for fear thal bus i
nesses wi ll s imply locale in lhe nexl community, and that they 
will receive many of the same problems, such as increased lraffic 
congestion. witho ut the benefits of increased taxes from new de
velopments. Thus, competition among communities may limi1 
the use of T OM strateg ies. In some areas, local communities are 
implementing joinl power agreemenls o r other approaches 10 co
ordinale land use and transporlation polic ies and programs. T he 
use of lhese lechniques is a imed at ensuring similar approaches 
among communities in an area or a corridor. Other groups, such 
as the state DOT or a TMO(TMA, may also be parties in the 
agreement. The scope, content, and authority of joint power agree
ments and olher re lated techniques can be malched to the specific 
issues in 1he area and the degree of coordinalion desired among 
the different parties. 
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Management Teams 

Traffic and lransportation managcmcnl teams a re being used 
in a variety of settings to address numerous issues . For example, 
traffic management teams may focus on regional issues while 
corridor management teams may address concerns wilhin a spe
c i fie corridor o r area. Management learns are usually composed 
of reprcsenlat ives from the various transportation, trans it, and 
ridesharing agencies. and local governmen ls. The teams mcel on 
a regular basis to discuss, plan, implemenl, monitor, and evaluate 
strategies for improving traffic flow. reducing 1raffic congestion, 
responding to incidents, addressing concerns during major recon
struction or new construction, and managing traffic during spec ial 
events. 

INTELLIGENT TRANSPORTATION SYSTEMS (ITS) AND 
OTHER ADVANCED TECHNOLOGIES 

A major focus of recent transportation research and develop
ment activities has been on a variety of technologies be ing exam
ined under the general heading of ITS. T hese systems include the 
appl ication of a wide range of advanced technologies that share the 
common goal of improving the efficiency of the overall transporta
lion syslem. More specifically, ITS 1echnologies are directed at 
improving mobility and 1ransportation productivi ty, enhancing 
safety, maximizing current transportation faci lities, and enhancing 
the environment. 

The interest in ITS and the development of projects and opera
lio nal tes ls has accelerated rapidly over the past few years. Numer
ous federa l, slate, and local agencies; private consullants, privale 
indus tries and vendors: defense industries; university research in
st itutes; and other groups are all actively involved. T he develop
ment of many ITS techno log ies, products, and tests is being jointly 
funded and conducted by consortiums involving bolh publ ic and 
private sector groups. In addi tion, numerous ITS projec ts and re
search activities are be ing conducted in European countries and 
Japan. 

ITS and other advanced technologies can be used in numerous 
ways to enhance the implementation, operation, management, and 
evaluation of park-and-ride faci lities, transit operations and man
agemenl, and TDM aclions. Firs!, ITS technologies can provide 
pre-lrip and enroute real-time information to commulers on traffic 
condi tions, transit a lternatives, weather, and other e lements to help 
individuals select the most appropriate travel mode and 10 encour
age greater use o f park-and-ride facili1ies and HOY s. Second, the 
applicat ion of advanced 1echnologies can enhance the convenience 
and ease of use for al l types of HOYs. Third, ITS technologies can 
he lp manage and enforce TOM strategies relaled to HOV use, park
ing. and congestion pricing. 

The provision of real-time infom1ation on 1raffic conditions and 
1ransit a lle rnatives to individuals in their home and workplace rep
resents an important step to allow commuters 10 make more in
formed decisions regarding the ir !ravel and mode choices. To influ
ence commuters lo change from driving alone to using some form 
of HOYs, this infonnation needs to be provided in advance of the 
first mode selection. A few opera1ional 1ests and demonstral ion 
projects are focusing on this. The real-time traffic and 1ransit infor
mation may be obtained and coordinaled through the use of ad
vanced 1raffic managemcnl syslcms (ATMS ), aulomatic vehicle 
identification (A VI), automatic vehicle location (A YL), and olher 
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advanced technologies. T he information could be prov ided to indi
viduals through the use of 1o uc h1onc te lephones, cellul ar or pocke t 
te lephones. te levis ions, microcomputers, and videotex terminals. 

T he application of ITS technologies can a lso make us ing park
and-ride lo ts and all HOY modes more convenient and a ttractive 10 

commuters. For example, fare payment methods can be s impl ifi ed 
and made more convenient through the u~e of Smart Cards and 
o ther automatic fa re payment methods. These techniques focus on 
the use of pre pa id fare medi a ranging from a re latively simple pass 

to a more advanced programmable memory chip card. Smart Cards 
could be used to provide integrated fare pa yment among different 
trans it modes in an a rea. In addition, they could be expanded into 
multi-purpose cards link ing transit, parking fac ilities-including 
the abil ity 10 charge lower rates for carpools and vanpools-and 

other services such as banking and credit card purchases. Smart 
Cards could a lso be used by businesses to help track the use o f 
HOVs by employees as part o f an incentive program or to cha rge 
more for the use of parking for commuters who drive a lone. Or.her 
ITS technologies could be used 10 provide rea l-time carpool match
ing capabilit ies. enhanced guaranteed ride home programs, and 

other techniques to make the use of all HOYs more convenient. 
ITS techno logies may a lso be appropriate to ass ist w ith the 

management, operation. and e nforcement of TDM actions re lated 
to HO Y facilities, parking management, and congestion pric ing. A 
wide range of advanced techno logies, inc luding A V I tags, Smart 
Cards, remote sensing, and o ther devices may be used to help oper

ate and enforce various T DM strategies. For example, A VI tags are 
c urre ntly in use on a numbe r of to ll fac ili ties throughout the coun
try 10 provide e lectronic toll co ll ec tion. Individuals purchase A V I 

tags encoded with a prepaid toll value. The lags, which arc usually 
located on the front windshield , are read by receivers at special toll 
p lazas, a llowing vehicles to pass through the plaza w ithout stop

p ing. This approach is curre ntly being used with buses equipped 
with e lectronic tags on the Route 495 HOV lane on the approac h to 

the L incoln Tunne l in New York City. Many of these vehicles 
originate from park-and-ride lo ts in outlying areas . [The pote ntia l 
for othe r applications using ITS technologies to better manage and 
enforce TDM actions is d iscussed more extensively in C hapter 7.] 

Several projects current ly in different phases of p lanning and 
implementation focus on the use of ITS and other advanced tech
nologies to e nhance park-a nd-ride faci li ties and HOV use . The two 
that re late d irectly to encouraging greater use of park-and-ride fa

c ilities and transit services are the Houston Smart Commuter op
erationa l test (36) and the T ravLink project in the Minneapolis-St. 
Paul area (37). 

The Hous to n project is examining the pote ntia l fo r gain ing more 
e ffic ient use of major travel corridors through grea ter use of high
occupancy commute modes, shi fts in trave l routes, and changes in 
travel t ime through the application of innovative approaches us ing 
advanced technologies. T he ope rat ional test is based on the hy
pothes is that commuters who have quick and easy access to rel
evant, accurate . and up-to-elate information on exist ing traffic con
ditions. bus routes, bus schedules, and insta nt ridcma tching services 
in their home and workplace will be more likely lo use public 

transportati on and o ther high-occupancy commute modes. The 
travel time savi ngs and travel time re liability offered by the Hous
ton HOV lanes provide fu rthe r incentives for c ha nging travel 
modes. In addition, individuals may alter their trave l time or route 
based on this information. 

The Houston Smart Commuter operational test has been devel
oped and is being implemen ted through the joint effort s ofTxDOT, 
Houston METRO, FT A, FHW A, and the Texas Transportation In
stitute (TTI), a part of the Texas A&M Univers ity System. T he 
firs t phase of the operationa l test is currently moving forward. 

The tes t includes two d ifferent , but compatible , components. 
Both components are intended to make better use of the Houston 
HOV facilit ies, which have been developed and fu nded as m ulti
agency projects. The first component focuses on encourag ing a 

mode shift from driving alone to using the bus, changing travel 
times. and shift ing travel routes in the trad itiona l suburban-to
downtown trave l market in the 1-45 North corridor. These changes 

in travel decisions will result from the prov is ion of curre nt traffic 
and transit information 10 individuals in their home and work place 
through state-of-the-art videotex and telephone technologies. 

The second component focuses on the suburb-to-suburb travel 
market in the 1-10 West corridor to the Post Oak/Galleria area. 
Th is corridor, which is more d iffi cult to serve w ith trad itional regu
lar-route bus service, provides the opportun ity to tes t the use o f a 
comprehensive employer-based carpool matching service. This 
system w ill include the ability to provide real-time carpool matches 
and is structured to encourage a mode shift from driving a lone to 
carpooling, as well as to e ncourage an increase from two- to three
person carpools. 

The Tra vLink project re presents one eleme nt of the larger Min
nesota G uidestar program, which is a multifaceted ITS program in 
Minnesota . The TravLink program is being developed and imple
mented through the joint efforts of the M innesota Department of 
Transportation (M nDOT), the Universi ty of Minnesota, the Re
g ional Transit Board (RTB), the Me tropolitan Transit Commissio n 
(MTC), and FHWA. 

A major component of the project focuses on the provis ion of 
transit and traffic information to transi t users and carpoolers in the 
I-394 corrido r. w hich is a radial route corridor linking the western 
suburbs to downtown Minneapolis. The corridor contains a free
way HOV lane , park-and-ride lots, and transit stations. The HOV 
lanes, which inc lude segments of both conc urrent flow and revers
ible. barrier-separated lanes, are connected lo three major parking 
garages on the edge of downtow n Minneapolis. The parking ga
rages co111a in bus wait ing and transfer areas and provide reduced 
parking rates for carpoo lers and vanpoolers using the 1-394 HO V 
lanes. 

The TravLink project is des igned to inc rease the use of high

occupancy commute modes in the corridor through the provision of 
trans it and traffic infonnation to individuals at home, at work, and 
at major transit termina ls. In addition, transi t users at transit sta

tions along the corridor and at the transit terminals in the parking 
garages will be provided w ith real-ti me infonnation on bus arrival 
and depart ure times. 



CHAPTER SEVE:-J 

CONCLUSIONS 

Thi s synthesis provides an assessment of the current status of 
park-and-ride facilities in the United States, and has examined the 
current practices associated wi th planning, designing, operating, 
maintaining, and monitoring different types of park-and-ride lots . 
This synthesis presents an overview of the current use of park-and
ride facilities; existing practices for estimating the demand for park
and-ride services; approaches for locating, sizing, and designing 
facilities; techniques for funding. constructing, operating, and main
taining park-and-ride lots; practices for addressing potential safety 
and security concerns; and the use of supporting policies, pro
grams, and serv ices. 

AREAS FOR ADDITIONAL RESEARCH 

The results of the literature review and the telephone survey 
identified a number of areas where further research would be of 
benefit to advance the state of the art re lated to planning, designing, 
operating, maintaining, and eva luating park-and-ride faci lities. 
Conducting more detailed analyses on these topics was beyond the 
scope of this synthes is. However, outlining the general areas for 
further research by others is appropriate. The major topics sug
gested for addi tional research include examining air quality and 
environmental impacts, developing simplified demand estimation 
techniques, identifying innovative approaches to operations and 
maintenance, and analyzing the use of advanced technologies to 
enhance the operation and use of park-and-ride facilities. The ma
jor issues to be included in a more extensive examination of these 
topics are briefly described next. 

Air Quality and Environmental Impacts 

The air quality and environmental impacts of park-and-ride fa
cilities continue to be discussed and debated in many areas. The 
major concerns associated with use of these fac ilities relate to po
tential ai r quality, noise levels, and water quality impacts on the 
surrounding areas. A comprehensive analysis to fully explore these 
issues would be he lpful. To understand the complexity of the 
potential environmental impacts, a number of tasks and activit ies 
will need to be conducted, including examining the experience at 
operating park -and-ride faci lities, developing and conducting mul
tiple before-and-after evaluations, examining the impacts on the 
corridor and the central business district (CBD) or major activity 
center, and actual monitoring and evaluat ion of air quality, noise 
levels, water quality, and other possible environmental impacts. 
The results of these activities could also be used to develop im
proved analytical tools and techniques for estimating air quality 
and other environmenta l impacts of proposed and existing park
and-ride lots, which would help in p lanning and locating park-and
ride faci li ties. 
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Simplified Demand Estimation Procedures 

The results of the telephone survey indicate that most agencies 
are using relatively simple demand estimation techniques and pro
cedures. For example, the demand observation technique was the 
most commonly reported approach. Additional research on de
mand estimation models appears to be needed, with work focusing 
on the development of simplified tools and techniques that transit 
agencies, state DOTs. local communities, and other groups could 
use to estimate the potential demand for various types of park-and
ride faci lities. This could include both planning techniques for 
preliminary eslimales and more complex models for more detailed 
estimates. 

Innovative Approaches to Development, 
Operations, and Maintenance 

Results of the literature review and the telephone surveys iden
tified the use of several innovative approaches to developing, oper
ating, and maintaining park-and-ride faciliti es. However, it ap
pears that additional research may be appropriate in this area. This 
may include not only a more detailed examination of any existing 
innovati ve approaches, but also the identification of possible tech
niques tha t could be used with future projects. For example, ana
lyzing the potential for enhanced joint development opportunities 
with park-and-ride facilities, the use of different maintenance prac
tices, and innovative funding mechanisms would all be of benefit. 

Use of Intelligent Transportation Systems (ITS) 
and Advanced Technologies 

As noted in Chapter 6, it appears that the use of ITS and other 
advanced technologies holds promise for improving the efficiency 
of transit and ridesharing and for encouraging greater use of all 
HOV modes. However, further research, operational tests, and 
demonstration projects will be needed tu advance the deployment 
of ITS technologies with park-and-ride facilities and all types of 
HOV modes. In addition to monitoring and learning from existing 
projects-such as the Houston Smart Commuter and the M innesota 
TravLink operational tests-this research could also examine new 
and creative applicat ions of ITS technologies with park-and-ride 
facilities services. These might include operational tes ts and dem
onstration projects of providing real-time transit and traffic infor
m ation to commuters, multi-purpose Smart Cards and other inno
vative fare payment methods, real-time ridematching services, the 
use of automatic vehicle location (A YL) systems to enhance transit 
operations, and the use of advanced technologies to improve the 
safety, security, and monitoring of park-and-ride facil ities. Addi
tional research, operational tes ts, and demonstration projects will 
be needed to advance the use of ITS technologies in these areas. 
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FUTURE OF PARK-AND-RIDE FACILITIES 

Park-and-ride fac il ities represenl impor1an1 clements in large, 
medium, and small lransil syslcms 1hroughou1 lhe counlry. Thus, 
park-and-ride lols and associated transit and rideshare services are 
integral components in the intermodal approaches be ing taken to 

address traffic congestion, mobil ity, and air quality and e nviron
mental concerns in many areas. Based on the results of the litera
lure review a nd te lephone survey, as well as lhc requireme nts of 
recent federa l and state legislation, it appears !hat the use of park
and-ride fac ilities will become even more important in the future . 

A lmost all of the transit agency and state DOT representatives 
contacted during the te lephone survey indicated that additional 
park-and-ride faci lities are being plan ned, designed , and con
s tructed with all lypes of transit modes. This included both expan-

sions to existing lots and new fac il ities. Examples of new faci li t ies 
include a 250-space parking lot in Austin, Texas: three bus and 
nine lighl rail lrans it (LRT) park-and-ride lots in Dallas. Texas; and 
lots accommodating 5,700 new parking spaces in Phi lade lphia, 
Pennsylvania . Other areas indicated that additional park-and -ride 
fac ilities are in the planning stages. 

Many respondents indicated that provis ions o f lhe 1990 C lean 
Air Act Amendmcnls, lhc Intc rmodal Surface Transporlalion Effi
c iency Act of 199 1 (!STEA), and o ther legislation were placing 
additional demands on increasing the use of a ll forms of HOYs . 
Park-and-ride facili ties were identified as playing even more criti
cal roles in the future to help meet these requirements. The infor
mation prov ided in 1his synthesis should assisl all groups in better 
meeling 1he ·e demands. 
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APPENDIX A 

TELEPHONE SURVEY USED TO OBTAIN INFORMATION FROM REPRESENTATIVES OF TRANSIT AGENCIES AND 
STATE DEPARTMENTS OF TRANSPORTATION 

Agency:. _______________________ _ 

Address: ______________________ _ 

Contact Person: ______________________ _ 

Telephone: ______________________ _ 

Fax: _____________________ _ 

Introduction 

An NCHRP Synthesis is being prepared on the E.ffecrive Use of Park-and-Ride Facilities. In order to assist 
with the development of the Synthesis, a telephone survey is being conducted of selected transit agencies and 
state departments of transportation on the use of park-and-ride facilities. Your assistance is requested in 
answering a few questions related to planning, designing, and operating park-and-ride lots in your area . Also, 
any reports or written material you might have available to send would be appreciated. 

General Information 

I . First, we would like to obtain a general perspective on the use of park-and-ride lots in your area. 

Total Formal Informal/Shared or Joint Use 

Number of park-and-ride lots: 

Number of spaces: 

General utilization; 

2. Breakdown by mode (bus, rail, etc., if possible): 

3. Charge or free? Charge: ____ _ 

4. In general, what percentage of the system ridership uses park-and-ride facilities? ____ _ 

5 . Is there a plan for the development of future park-and-ride facilities? ____ _ 

If so, what are the number of lots and spaces? ____ _ 

6. How have park-and-ride facilities been funded (transit, DOT, private sector?) What are the current plans 
for funding future facilities? 

Planning and Design 

7. Does your agency have a standard procedure or manual for planning and designing park-and-ride 
facilities? Do you use any of the national guidelines (AASHTO, etc.)? 

8. What demand model and procedure is used to esti mate the anticipated demand for a park-and-ride lot? 
Whal has your experience been with the accuracy of this approach? 

9. What design standards are used and what, if any, problems have been encountered with locating and 
des igning park-and-ride faci lities" How have these concerns been addressed? 

IO. Are formal agreements used wiU1 shared or joint use facilities? 

Operations 

11 . What types of services are operated out of the facilities? 

12. Do you allow carpool formation in the lots or are they oriented primarily to bus/ rail transfers? 

13. What problems. if any. have you had with safety and security issues? How have these been addressed 
from both an operations and design standpoint" 

14. Arc any supporting services (convenience stores, day care, etc.) provided at the lots? What has been the 
experience with these types of services? Are any planned in the future? 

15 . What other issues or concerns have there been with the use of park-and-ride facilities in your area' 

16 . In general, what do you see as the future role of park-and-ride facil ities within your area? 

Thank you for your assistance with this survey. We would -be interested in obtaining any additional 
infonnat ion you might have on park-and-ride facilities in your area. These can be sent to Katherine F. 
Turnbull , Texas T ransportation Institute, Texas A&M University, College Station, TX 77843-3135. 

-1"
t..,..) 
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APPENDIX B 

DESIGN CRITERIA FOR PARK-AND-RIDE LOTS USED BY METRO TRANSIT IN 
OKLAHOMA CITY, OKLAHOMA 

Metro Transit-Oklahoma City, Oklahoma 

Service 

Accessibility into parking lot from arterial 
Maintenance 
Public Restroom Facilities 
Safety 
Handicap Accessibility 
Signal Interrupt 
Must be located on south side of NW Expressway 
Must be located between Council and Portland 

Physical Elements 

Area designation: Signage 
Adequate turning radius for bus 
Infrastructure in good condition 
Shelter provision 
Proper drainage 
Landscaping 
Visibility 
Signalization 

Land Use 

High level of activity 
Variety of Land Uses 
Amenity rich (Number of stores and services) 

Target Pool 

Commercial strip 
Single family/low density (2-5/acre) 
Single family/high density (6-8/acre) 
Multiple family/high density (apartment complex) 

Distance Factor 

Passenger should travel no more than 2 miles from home to access service 
High density areas should be given priority consideration when locating park-and-ride lots 



APPENDIX C 

AASHTO PARK-AND-RIDE SITE PRIORITY RATING FORM 
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THE TRANSPORTATION RESEARCH BOARD is a unit of the National Research Council, 
which serves the Nationa l Academy of Sciences and the National Academy of Engineering . It 
evolved in 1974 from the Highway Research Board, which was established in 1920. T he TRB 
incorporates all former HRB act iv ities and a lso performs additional functions under a broader scope 
involving all modes of transportation and the interactions of transportat ion with society. The Board's 
purpose is to stimulate research concerning the nature and performance of transportation systems, 
to d isseminate information that the research produces, and 10 encourage the application of 
appropriate research findings. The Board ' s program is carried out by more than 270 committees, 
task forces , and panels composed of more than 3.300 administrators, engineers, social scientists, 
attorneys, educators, and others concerned with transportation; they serve wi thout compensation. 
The program is supported by s tate transportat ion and highway departments, the modal admin
istrations of the U.S . Department of T ransportation, the Association of American Railroads, the 
National Hig hway Traffic Safety Administration, and other organizations and individuals interested 
in the development of transportation. 

The National Academy of Sciences is a private. nonprofit , sel f-perpetuating society of distin
guished scholars engaged in scienrific and engineering research , dedicated to the furtherance of 
science and tec hnology and to their use for the general welfare. Upon the authority of the charter 
granted to it by the Congress in 1863, the Academy has a mandate that requi res it to adv ise the 
federa l government on scientific and technical mailers. Dr. Bruce Alberts is president of the National 
Academy of Sciences. 

The National Academy of Engineering was established in 1964, under the charter of the National 
Academy of Sciences, as a parallel organization of outstanding engineers. It is autonomous in its 
admin istration and in the selection of its members, sharing w ith the National Academy of Sciences 
the responsibility for advising the federal government. The National Academy of Engineering also 
sponsors engineering programs a imed at meeting national needs, encourages education and research, 
and recognizes the superior achievements of engineers. Dr. Robert M. White is president of the 
National Academy of Eng ineering . 

The institute of Medicine was established in 1970 by the National Academy of Sciences to 
secure the services of eminent members of appropriate professions in the exam ination of policy 
matte rs pertaining to the health of the public . The Institute acts under the respons ibi li ty giv~n to the 
National Academy of Sciences by its congressional charter lo be an adviser to the federal govern
ment and, upon its own initiative, to identify issues of medical care, research , and education. 
Dr. Kenneth I. Shine is president of the Insti tute of Medicine. 

The National Research Council was organized by the National Academy of Sc iences in 19 16 to 
associate the broad community of science and technology wi th the Academy's purposes of furthering 
knowledge and advi sing the federal government. Func tioning in accordance with general polic ies 
determ ined by the Academy, the Council has become the principal operating agency of both the 
National Academy of Sciences and the National Academy of Engineering in providing services to 
the government, the public. and the scientific and engineering communit ies. The Counci l is 
administered jo intly by both Academies and the Institute of Medicine. Dr. Bruce Alberts and Dr. 
Robert M. White are chairman and vice chainnan, respectively, of the National Research Council. 




