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TRANSIT COOPERATIVE RESEARCH PROGRAM

The nation’s growth and the need to meet mobility, environmen-
tal, and energy objectives place demands on public transit systems.
Current systems, some of which are old and in need of upgrading,
must expand service area, increase service frequency, and improve
efficiency to serve these demands. Research is necessary to solve
operating problems, adapt appropriate new technologies from other
industries, and introduce innovations into the transit industry. The
Transit Cooperative Research Program (TCRP) serves as one of the
principal means by which the transit industry can develop innovative
near-term solutions to meet demands placed on it.

The need for TCRP was originally identified in TRB Special Report
213—Research for Public Transit: New Directions, published in 1987
and based on a study sponsored by the Urban Mass Transportation
Administration—now the Federal Transit Administration (FTA). A
report by the American Public Transportation Association (APTA),
Transportation 2000, also recognized the need for local, problem-
solving research. TCRP, modeled after the successful National
Cooperative Highway Research Program (NCHRP), undertakes
research and other technical activities in response to the needs of
transit service providers. The scope of TCRP includes various transit
research fields including planning, service configuration, equipment,
facilities, operations, human resources, maintenance, policy, and
administrative practices.

TCRP was established under FTA sponsorship in July 1992. Pro-
posed by the U.S. Department of Transportation, TCRP was autho-
rized as part of the Intermodal Surface Transportation Efficiency
Actof 1991 (ISTEA). On May 13, 1992, a memorandum agreement
outlining TCRP operating procedures was executed by the three
cooperating organizations: FTA; the National Academies of Sci-
ences, Engineering, and Medicine, acting through the Transportation
Research Board (TRB); and the Transit Development Corporation,
Inc. (TDC), a nonprofit educational and research organization estab-
lished by APTA. TDC is responsible for forming the independent
governing board, designated as the TCRP Oversight and Project
Selection (TOPS) Committee.

Research problem statements for TCRP are solicited periodically
but may be submitted to TRB by anyone at any time. It is the respon-
sibility of the TOPS Committee to formulate the research program
by identifying the highest priority projects. As part of the evaluation,
the TOPS Committee defines funding levels and expected products.

Once selected, each project is assigned to an expert panel appointed
by TRB. The panels prepare project statements (requests for propos-
als), select contractors, and provide technical guidance and counsel
throughout the life of the project. The process for developing research
problem statements and selecting research agencies has been used by
TRB in managing cooperative research programs since 1962. As in
other TRB activities, TCRP project panels serve voluntarily without
compensation.

Because research cannot have the desired effect if products fail to
reach the intended audience, special emphasis is placed on dissemi-
nating TCRP results to the intended users of the research: transit
agencies, service providers, and suppliers. TRB provides a series
of research reports, syntheses of transit practice, and other support-
ing material developed by TCRP research. APTA will arrange for
workshops, training aids, field visits, and other activities to ensure
that results are implemented by urban and rural transit industry
practitioners.

TCRP provides a forum where transit agencies can cooperatively
address common operational problems. TCRP results support and
complement other ongoing transit research and training programs.
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The National Academy of Engineering was established in 1964 under the charter of the National Academy of Sciences to bring the
practices of engineering to advising the nation. Members are elected by their peers for extraordinary contributions to engineering.
Dr. C. D. Mote, Jr., is president.

The National Academy of Medicine (formerly the Institute of Medicine) was established in 1970 under the charter of the National
Academy of Sciences to advise the nation on medical and health issues. Members are elected by their peers for distinguished contributions
to medicine and health. Dr. Victor J. Dzau is president.

The three Academies work together as the National Academies of Sciences, Engineering, and Medicine to provide independent,
objective analysis and advice to the nation and conduct other activities to solve complex problems and inform public policy decisions.
The Academies also encourage education and research, recognize outstanding contributions to knowledge, and increase public
understanding in matters of science, engineering, and medicine.

Learn more about the National Academies of Sciences, Engineering, and Medicine at www.national-academies.org.

The Transportation Research Board is one of seven major programs of the National Academies of Sciences, Engineering, and Medicine.
The mission of the Transportation Research Board is to increase the benefits that transportation contributes to society by providing
leadership in transportation innovation and progress through research and information exchange, conducted within a setting that is
objective, interdisciplinary, and multimodal. The Board’s varied committees, task forces, and panels annually engage about 7,000
engineers, scientists, and other transportation researchers and practitioners from the public and private sectors and academia, all of
whom contribute their expertise in the public interest. The program is supported by state transportation departments, federal agencies
including the component administrations of the U.S. Department of Transportation, and other organizations and individuals interested
in the development of transportation.

Learn more about the Transportation Research Board at www.TRB.org.

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/23493

Transit Supportive Parking Policies and Programs

TOPIC PANEL SH-15

STEPHEN J. ANDRLE, Transportation Research Board

FRANK CHING, Los Angeles Metro, Los Angeles, CA

TODD HEMINGSON, Capital Metropolitan Transportation Authority, Austin, TX

HAL R. JOHNSON, Utah Transit Authority, Salt Lake City

TERRI E. O’CONNOR, CDM Smith, San Francisco, CA

R. PATRICK SCHMITT, JR., Washington Metropolitan Area Transit Authority, Washington, D.C.
RICK SIEBERT, Montgomery County Department of Transportation, Lexington, VA

RUTH L. STEINER, University of Florida, Gainesville

BENJAMIN OWEN, Federal Transit Administration (Liaison)

SYNTHESIS STUDIES STAFF

STEPHEN R. GODWIN, Director for Studies and Special Programs
JON M. WILLIAMS, Program Director, IDEA and Synthesis Studies
JO ALLEN GAUSE, Senior Program Officer

GAIL R. STABA, Senior Program Officer

DONNA L. VLASAK, Senior Program Officer

TANYA M. ZWAHLEN, Consultant

DON TIPPMAN, Senior Editor

CHERYL KEITH, Senior Program Assistant

DEMISHA WILLIAMS, Senior Program Assistant

DEBBIE IRVIN, Program Associate

COOPERATIVE RESEARCH PROGRAMS STAFF
CHRISTOPHER W. JENKS, Director, Cooperative Research Programs
GWEN CHISHOLM SMITH, Senior Program Officer

EILEEN P. DELANEY, Director of Publications

TCRP COMMITTEE FOR PROJECT J-7

CHAIR
BRAD J. MILLER, Pinellas Suncoast Transit Authority, St. Petersburg, FL

MEMBERS

DONNA DEMARTINO, San Joaquin Regional Transit District, Stockton, CA
MICHAEL FORD, The Regional Transit Authority of Southeast Michigan, Detroit
BOBBY J. GRIFFIN, Griffin and Associates, Flower Mound, TX

ROBERT H. IRWIN, Consultant, Sooke, BC, Canada

JEANNE KRIEG, Eastern Contra Costa Transit Authority, Antioch, CA

PAUL J. LARROUSSE, Rutgers, The State University of New Jersey, New Brunswick
DAVID A. LEE, Connecticut Transit, Hartford

ELIZABETH PRESUTTI, Des Moines Area Regional Transit Authority—-DART
ROBERT H. PRINCE, JR., AECOM Consulting Transportation Group, Inc., Boston, MA
JARRETT STOLTZFUS, Foothill Transit, West Covina, CA

FTA LIAISONS

MICHAEL BALTES

FAITH HALL

Federal Transit Administration

TRB LIAISON
STEPHEN J. ANDRLE
Transportation Research Board

Cover figure: Credit: Jen Gennari.

This synthesis represents a collective effort. The authors would like to thank the TCRP SH-15 panel for their insightful
contributions and survey respondents for their willingness and responsiveness. The authors would also like to recognize and thank
the following individuals for their guidance and assistance: Mark Chase, Mike Eiseman, William High, Ria Hutabarat Lo, Joel

Mann, Dan Reed, and Tom Yardley.

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/23493

Transit Supportive Parking Policies and Programs

FOREWORD

PREFACE

By Donna L. Viasak
Senior Program Officer
Transportation
Research Board

Transit administrators, engineers, and researchers often face problems for which infor-
mation already exists, either in documented form or as undocumented experience and
practice. This information may be fragmented, scattered, and unevaluated. As a conse-
quence, full knowledge of what has been learned about a problem may not be brought to
bear on its solution. Costly research findings may go unused, valuable experience may
be overlooked, and due consideration may not be given to recommended practices for
solving or alleviating the problem.

There is information on nearly every subject of concern to the transit industry. Much
of it derives from research or from the work of practitioners faced with problems in their
day-to-day work. To provide a systematic means for assembling and evaluating such useful
information and to make it available to the entire transit community, the Transit Coopera-
tive Research Program Oversight and Project Selection (TOPS) Committee authorized
the Transportation Research Board to undertake a continuing study. This study, TCRP
Project J-7, “Synthesis of Information Related to Transit Problems,” searches out and
synthesizes useful knowledge from all available sources and prepares concise, docu-
mented reports on specific topics. Reports from this endeavor constitute a TCRP report
series, Synthesis of Transit Practice.

This synthesis series reports on current knowledge and practice, in a compact format,
without the detailed directions usually found in handbooks or design manuals. Each report
in the series provides a compendium of the best knowledge available on those measures
found to be the most successful in resolving specific problems.

Parking is a significant factor influencing transit access and ridership. Many
communities and transit agencies have been revising their parking policies to encourage
the use of transit and to minimize resources expended on parking

This synthesis documents transit agency parking policies and parking management at
transit stations using three primary resources: a scan of current research on transit-
supportive parking policies, an original survey distributed to a sample of transit agencies,
and several brief agency profiles based on interviews and existing available data.
Participating transit agencies represent a broad spectrum of service type, jurisdiction,
ridership, mode, types of parking, and parking policy.

Lisa  Jacobson, Nelson\Nygaard Consulting  Associates, Inc., Boston,
Massachusetts, and Rachel R. Weinberger, Nelson\Nygaard Consulting Associates, Inc.,
New York, New York, collected and synthesized the information and wrote the report,
under the guidance of a panel of experts in the subject area. The members of the topic
panel are acknowledged on the preceding page. This synthesis is an immediately useful
document that records the practices that were acceptable within the limitations of the
knowledge available at the time of its preparation. As progress in research and practice
continues, new knowledge will be added to that now at hand.
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SUMMARY

TRANSIT SUPPORTIVE PARKING
POLICIES AND PROGRAMS

Parking is widely recognized as an important factor influencing transit access and ridership.
As transit agencies work to attract customers, parking policies, in particular parking pricing,
play a potentially critical role in transit agency decision making. An increasing number of
transit agencies have begun to think carefully about how their parking policies encourage or
discourage transit use and how to efficiently use resources engaged for parking.

This synthesis documents transit agency parking policies and parking management at
transit stations using three primary resources: a scan of current research on transit-supportive
parking policies, an original survey distributed to a sample of transit agencies, and several
brief agency profiles based on interviews and existing available data. The survey was dis-
tributed to 46 transit agencies of which 37 (80%) responded. Participating transit agencies
represent a broad spectrum of service type, jurisdiction, ridership, mode, types of parking,
and parking policy.

A primary finding of this synthesis is that there is limited research that documents the
impact of parking policies on transit ridership. Within the existing literature there are incon-
sistent findings regarding which parking policies support and promote the use of transit. The
survey results also indicate that there are differing approaches to parking management to
attract transit riders. Opposing approaches to achieve the same objective furthers the notion
that parking management is highly contextual, as well as suggests that further research is
warranted.

The literature, survey, and agency profiles revealed other findings. Overall, providing park-
ing at stations is not as important to transit agencies as factors such as providing passenger
amenities and operational efficiency; however, research shows that agencies spend substantial
resources constructing, maintaining, and operating parking facilities. A majority of respondents
indicated that they had excess parking supply, yet three-quarters of those respondents have
plans to build yet more parking. The most commonly cited reasons for increasing parking supply
include expansion of the transit system itself, response to the demand that exceeds supply at a
specific station, and funding availability.

Besides parking expansion, transit agencies are thinking creatively about managing
parking to increase transit ridership. A majority of agencies provide bicycle and other
nontraditional types of parking, work with the private sector on joint development around
stations, and coordinate with municipalities and others in the public sector on station area
policies. Parking pricing is also used as a tool to manage parking, with some agencies offer-
ing free parking to encourage ridership and others using various forms of pricing, including
uniform pricing at each station, varied pricing based on parking demand, and more complex
tiered-rate structures.

Transit agencies also reported a strength and diversity of parking partnerships. As transit
agencies are primarily in the business of providing transit service, agencies regularly coordi-
nate and partner with the public and private sector to provide and manage parking facilities.
Working in conjunction with other partners to provide transit customer parking allows for
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flexibility and demand responsiveness in the parking system, as well as shares the success of
the transit system among multiple parties.

As the demand for public transit increases, there is a need to evaluate the existing data to
understand the impact of parking policies on transit ridership. There is also a need for further
research to measure the impact of various parking policies in different station contexts and
by transit service types, identify the most effective parking policies and programs to support
transit ridership from transit agency and other parking owners and operators, and discern the
most appropriate use of funding sources that could optimize access management and existing
parking resources. Although this synthesis uncovers several patterns of transit agency park-
ing policies, there is a need to more rigorously evaluate and quantify the impact of parking
policies on transit ridership.
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CHAPTER ONE

INTRODUCTION AND OVERVIEW

BACKGROUND

Parking is a significant factor influencing transit access and
ridership. An increasing number of communities and transit
agencies have been revising their parking policies to encour-
age the use of transit and to minimize resources expended on
parking. Some of these community and agency policies have
included pricing, supply and demand management, shared
parking, and preferential treatment for specific groups. Recent
implementation of parking policies and programs by transit
agencies affords the opportunity to assess how effective they
have been and to inform local communities and transit agen-
cies of successful practices.

This synthesis documents the current state of the practice
in transit parking policies and programs. This information
will help transit agencies determine how parking policies can
most effectively serve their customers while optimizing tran-
sit access and ridership. This effort relies on information pro-
vided through a literature review on the state of the practice in
transit agency parking policies, an original survey designed to
gather comprehensive parking information from a diverse set
of transit agencies, and several agency profiles to explore key
topics in more detail.

PROJECT OBJECTIVES

The overall objectives of this synthesis are to document evolv-
ing parking practices among transit agencies and identify the
complex factors involved in how parking and transit service
intersect. The synthesis is intended to serve as:

* Aknowledge base for transit agencies currently provid-
ing or considering providing parking facilities to riders,
especially agencies that are evaluating the acquisition
or leasing of land primarily for parking.

* A reference source for local governments exploring,
developing, or implementing transit-oriented and transit-
supportive land use policies, particularly with regard to
parking regulation and management.

METHODOLOGY AND APPROACH

Three study efforts inform this synthesis. First, a review of
relevant literature was conducted. This included a variety of
sources with a focus on published literature from the past

decade. The literature review revealed the breadth of work
to date on this topic; it also served to identify topic areas that
are not documented. This is explored in chapter three.

The second data collection approach was an original survey
distributed to transit agency staff. Rather than create a statis-
tical sample, the agencies were selected with guidance from
the project panel to ensure a broad representation of transit
agencies in terms of geography, type of transit service, annual
ridership, land use context, and other factors. Some survey
respondents own, manage, and/or operate substantial parking
facilities, other agencies have a more limited parking supply,
and some respondents do not own, manage, or operate any
parking facilities. The survey was distributed to transit agency
staff only.

The survey was designed to cover specific concerns and
challenges. It included 47 multiple choice and open-ended
questions, incorporating topics such as agency structure
and organization, transit services provided, parking inven-
tory and utilization, parking management policies, and
agency policies related to current and future parking goals.
The survey questions are listed in Appendix A.

The survey was distributed by e-mail to transit agency
staff. In addition to an online form, participants received the
survey in a printable format to share with colleagues and
assist in the collection of answers. Recipients had 2 weeks
in February 2015 to complete the survey. Of the 46 survey
recipients, 37 were fully completed, yielding a response rate
of 80.4%. The survey respondents are shown in Figure 1
and listed in Appendix B. Survey data are supplemented by
National Transit Database data from October 2014.

In addition, several brief agency profiles showcase transit
agency parking policies based on the literature, documentation
provided by the agency, responses to the survey, and telephone
interviews. The agency profiles provide more detailed informa-
tion illustrating major themes that emerged from the literature
review and survey.

REPORT ORGANIZATION

The report is organized as follows. Chapter one introduces
the study scope of work, methodology, and approach.
Chapter two presents a summary of transit agency parking
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FIGURE 1 Map of survey respondents.
policies as gleaned from the literature review, survey, profiles. Finally, chapter five recaps overall findings
and agency profiles. Chapter three reviews relevant pub- and opportunities for further research. Appendix A pre-
lished literature and identifies gaps in the published sub- sents the survey instrument, Appendix B lists the survey

ject matter. Chapter four summarizes the salient findings respondents, and Appendix C displays a table of survey
from the online survey responses and includes eight agency responses.
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CHAPTER TWO

TRANSIT AGENCY PARKING POLICIES

Transit agencies have access to many tools to manage park-
ing at stations; however, several factors complicate parking
policies and decision making. Station context, land value and
development opportunity, network service characteristics,
community plans, state and local laws, and funding are just a
few of the many issues to be confronted when developing and

implementing parking policies. In response to these challenges,
transit agencies have adopted a variety of policies to manage
parking at stations. Some agencies have formally adopted the
policies outlined in Table 1; others have informally or periodi-
cally applied these approaches. The content included in Table 1
is a compilation of the literature review and the survey results.
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TABLE 1

TRANSIT AGENCY PARKING POLICY SUMMARY

Opportunities

Challenges

Example Agencies

Pricing

Free Parking

Encourage ridership,
Reduce costs to riders

Expensive for agency,
Limits opportunities for
demand management

Capital Metro, COTA,
Sound Transit

Flat Pricing (weekday)

Simple for riders,
perceived as fair

Unresponsive to market
conditions

SEPTA

Demand-Based Pricing
(weekday)

Maximize revenue,
Manage demand,
Maximize efficiency

More complex for riders

BART, WMATA, CTA

Event Pricing
(weekday)

Generate revenue, efficient
use of facilities

Management challenges

WMATA, DART, JTA

Pa

rtnerships

Leasing Parking (private
partner)

Space-efficient, cost-
effective; riders may
support local business

Land uses/parking demand
by time of day may
change; opportunity for
joint development
partnership; lack of control

Capital Metro, LA Metro,
King County Metro Transit

Leasing Parking
(municipal partner)

Municipal support of
transit; may be able to use
municipal umbrella
insurance

Do not control long-term
rights to parking; could
preclude flexibility

BCT, TriMet, RTD

Leasing Parking (other
public entity partner)

Space-efficient, cost-
effective; builds
partnerships

Do not control long-term
rights to parking; long
lease terms

Port Authority of Allegheny
County, UTA

Transit-owned Parking
Shared with Other Uses

Potential additional
revenue; space-efficient;
build partnerships with
neighbors

Potential management
and/or liability issues

KCMT, VTA, TriMet

Partner with Localities
to Manage Parking in

Efficient use of space
around stations; build

Staff time required to set
up and maintain

TANK, VIA, TriMet

Charging Stations

under-/over-supply in
specialty sub-markets

Station Area partnerships partnerships
Nontraditional Parking
Bicycle Parking Provide access choice; Compete with other uses VIA, Capital Metro, MTA,
cost-effective for space Metro Transit-Saint Louis
(also 84% of responding
agencies)
Carpool/Vanpool Encourage more transit Compete with other uses RTC (Nevada), Metro
Parking Spaces passengers per parking for space; potential to Transit (Minneapolis), JTA
space under-/over-supply in
specialty sub-markets
Green/Hybrid Vehicle Encourage low-emissions Compete with other uses WMATA, Sound Transit,
Spaces/Electric trips for space; potential to TriMet

Carshare or Bikeshare
Stations

Use parking spaces for
shared economy use,
increase space availability

Demand management and
expansion policy

BART, CTA, WMATA
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TABLE 1
(continued)
Policy ‘ Opportunities ‘ Challenges ’ Example Agencies
Transit-Oriented Develop t/Joint Develop t
1-1 Parking Maintains parking Expensive; may crowd out | NJ TRANSIT, WMATA,
Replacement opportunities; potentially space for other uses, such Regional Transportation
generates revenue as development and District
placemaking
Site-Specific or Flexible | Balances maintenance of Often requires parking BART, MARTA, CTA
Parking Replacement parking opportunities with | removal; complex
other goals transactions require time
and effort from the
agency/local government
Station Typology General policy application | Station area types may Metro Transit
Application to station types/station area | change over time; may be (Minneapolis), UTA
types difficult to categorize
unique contexts
Parking Expansion
Expand Parking for Increase drive access High cost; use of valuable | VTA, SEPTA
Existing Service opportunities space near stations;
placemaking impacts
Expand Parking for Increase drive access High cost; use of valuable RTD, TriMet, MTA
New Service opportunities space near stations;
placemaking impacts

COTA = Central Ohio Transit Authority; SEPTA = Southeastern Pennsylvania Transportation Authority; BART = Bay Area
Rapid Transit; WMATA = Washington Metropolitan Area Transit Authority; CTA = Chicago Transit Authority; DART = Dallas
Area Rapid Transit; JTA = Jacksonville Transportation Authority; Capital Metro = Capital Metropolitan Transportation
Authority; LA Metro = Los Angeles County Metropolitan Transportation Authority; BCT = Broome County Transit; TriMet =
Tri-County Metropolitan District of Oregon; RTD = Regional Transportation District; UTA = Utah Transit Authority; KCMT =
King County Metro Transit; VTA = Santa Clara Valley Transportation Authority; TANK = Transit Authority of Northern
Kentucky; VIA = VIA Metropolitan Transit; MTA = Maryland Transit Administration; RTC = Regional Transportation
Commission of Southern Nevada; Sound Transit = Central Puget Sound Regional Transit Authority; NJ Transit = New Jersey
Transit; MARTA = Metropolitan Atlanta Rapid Transit Authority.
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CHAPTER THREE

LITERATURE REVIEW

There is an array of research on parking at or near transit sta-
tions. However, it is not clear from the literature which policies
support and promote the use of transit. A finding consistent
with the Synthesis survey reveals that two agencies may have
the opposite policy to achieve the same end; for example,
some will price parking in order to boost ridership and others
may provide free parking to achieve the same end. The most
significant debate is over the question of whether to develop
the areas surrounding the station, with one author arguing
that development densities would have to be unacceptably
high in most jurisdictions in order to surpass the transit rider-
ship associated with park-and-ride (Duncan 2010) and others
providing the counter argument that the best way to increase
ridership is by developing such station areas (Willson and
Menotti 2007).

This review examines reports and documents on the topic
that were published between 1991 and 2014. Sources were
found using online databases such as TRB’s Transportation
Research Information Documentation (TRID), APTA, Springer
Link, Science Direct, the Research Division of the Federal
Bank of St. Louis, and Google Scholar. Following the major
literature trends, the review of published works is organized
around these themes:

1. Park-and-ride facilities
2. Transit-oriented development (TOD)
3. Nontraditional parking and station access.

PARK-AND-RIDE FACILITIES

The choice to provide parking at transit stations has “con-
sequences for the viability of a rail project in terms of cost,
ridership, political support land use impacts, and broad sus-
tainability goals” (Duncan and Christensen 2013). Despite this
importance, there is a paucity of literature on park-and-ride
lots in the United States and little in the way of studies that
have quantified the relationship between the provision of park-
ing lots and transit ridership. A study of Bay Area Rapid Transit
(BART) park-and-ride facilities indicated that more than one
housing unit or job must be placed adjacent to the station for
every parking space that is removed—at densities that most
municipalities find either politically or practically unable to
accommodate. “[T]hese results suggest that the provision of
station parking usually represents the most practical way to
maximize ridership”” (Duncan 2010). This assumption appears

to use the same catchment area for providing parking and the
built environment, regardless of station access. The finding also
conflicts with the work of Cervero (2006), who showed that the
greatest ridership payoff comes from intensifying station-area
housing. It also is at odds with Willson and Menotti (2007),
who show that the success, in terms of transit ridership of trad-
ing parking for development is highly variable, depending on
proximate factors such as the local real estate market. However,
another study of BART park-and-ride programs found that to
generate the same ridership as a surface parking lot, housing
development must be four to five stories, assuming the lot and
housing are built on a 10,000-square-foot site, or 110—150 units
per acre (Wilbur Smith Associates 2011). This analysis assumes
that 25% to 35% of residential trips would involve transit, and
that one parking space per unit is provided. Although not spe-
cific to station areas, supporting research shows that less park-
ing provision on the residential side could result in even more
transit ridership (Weinberger 2012).

Although Duncan’s analysis outlines the system ridership
advantages of park-and-ride, he notes several disadvantages
including that parking lots can be dangerous and unpleasant
and deter nonauto transport modes, station area land optimal
for TOD is instead used for parking, and emissions are higher
for shorter trips—typical of those taken to access a park-and-
ride facility (Duncan 2010).

Park-and-Ride Location

Multiple studies discussed the ideal locations for park-and-
ride lots within a regional context and suggested that they
belong on the outskirts of the region as a way to intercept driv-
ers. An autocentric approach in which the authors recommend
placing park-and-ride lots “ahead” of the congested portion of
a road or highway to give drivers the choice between using
a congested road or parking and taking transit is provided
in TCRP 153: Guidelines for Providing Access to Public
Transportation Stations (Coffel et al. 2012). The downside is
possible upstream congestion on the transit system that pre-
vents people from accessing the system closer to the central
business districts (CBDs) that are typically most effectively
served by transit. In a 2013 study of parking at GO Transit (a
regional public transit service for greater Toronto and Ham-
ilton) commuter rail stations in Ontario, a similar approach
on a local scale was recommended, placing park-and-rides at
stations on the edges of towns or activity centers. They suggest
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focusing on nonauto access at stations within towns, such as
walking, biking, and feeder bus service. In all situations, they
suggest providing a “strong evidence base” to often-skeptical
stakeholders on the benefits of providing less parking and
offering alternatives to driving (Engel-Yan et al. 2014).

Policies for designing park-and-ride lots emphasize that a
high-quality waiting environment where commuters feel safe
and comfortable helpsto promote the transitservice. Shirgaokar
and Deakin (2005) found that commuters in the San Francisco
Bay Area preferred park-and-rides within a short walk of the
transit station with amenities for waiting passengers, includ-
ing restrooms, snack machines, and water fountains. Safety
was also an issue, with commuters raising concerns about the
frequency of theft and vandalism at park-and-ride lots and
the desire for greater lighting and visibility (Shirgaokar and
Deakin 2005).

When, Where, and How Much?

An overarching concern is determining whether to provide
parking; weighing the tradeoffs between building park-and-
ride facilities, allowing and promoting development, or pro-
viding access by other modes. The goal of parking policies in
the station area is typically to maximize ridership and station
access. Dunphy et al. (2003) noted that “As Goldilocks might
say, parking around transit must be ‘Not too much, not too
little, but just right.”” The authors suggest four key principles
for good parking policy:

1. Move it away from the platform to conserve the most
valuable real estate,

2. Share the parking (a station in San Diego is cited for
sharing its parking with a multiplex theater),

3. Deck parking and charge patrons to provide financing
for the facilities, and

4. Wrap it to improve attractiveness and provide space
for mixed uses.

Too little parking can also be blamed as a deterrent to transit
ridership. In Los Angeles, the MTA estimates that the Red Line
loses as many as 1,500 riders a day because of the North Holly-
wood station parking lot filling up by 7:30 a.m. (Nelson 2014).
It is unclear whether this is a problem of too little parking (a
very subjective idea) or perhaps an opportunity for better access
management. The San Francisco Bay Area examples indicate
that increased parking user fees, for the same supply, are corre-
lated with system growth. This relationship could imply that an
access management strategy that favors more walking access
for riders who are closer to the station leaves parking spaces
available for those who must travel farther to reach the station.

Pricing

Pricing parking spaces provides a means of influencing the
use of parking facilities, influencing access mode choice,

and recovering some of the construction and operating costs
of the parking. All of the studies on park-and-ride policy
acknowledged the possibility of charging for parking at such
facilities, but did not agree on whether to charge or how
much to charge. Shirgaokar and Deakin’s survey of park-
and-ride users revealed that many customers were willing
to pay $1 or $2 to park in a safe, secured lot, citing con-
cerns about theft, vandalism, and visibility, or up to $4 for
reserved parking (Shirgaokar and Deakin 2005). Shaheen
et al. (2005) noted that the guaranteed availability of park-
ing at a transit station, even if it costs extra, gives drivers
an incentive to use transit. The complementary analysis is
that it also encourages driving to transit when other access
options may be available. Transit Parking 101 (APTA 2014)
gives special consideration to local demographics and envi-
ronmental justice, noting that there is “ongoing concern”
that the implementation of parking charges can have dis-
parate impacts on transit customers who can least afford
them. In the San Francisco Bay Area, changes in parking
fees require that BART conduct an environmental justice
analysis to determine if there would be adverse impacts on
low-income and minority populations.

The literature notes that charging for parking may also
reduce both demand for parking and ridership (although in
the case of BART, pricing has not). In cases where parking
is more than 90% utilized, increases in parking pricing has
shown no effect on occupancy rates although it is possible
that price increases will stimulate a shift in users; when park-
ing is less than 90% utilized, there is a 0.33 elasticity (Coffel
et al. 2012), meaning that demand is reduced. This suggests
that where parking is oversubscribed; that is, there is greater
than 90% occupancy, there is a considerable amount of con-
sumer surplus. As a general guide, to make park-and-ride an
attractive option parking fees in combination with a round
trip transit fare should be less than all-day parking costs in
the CBD (Coffel et al. 2012).

A case example of the Regional Transportation District
in Denver demonstrates that parking pricing provides rev-
enue, but also reduces the number of long-term parkers and
shifts demand to facilities with unused capacity. The issue
of parking pricing beyond the confines of the immediate sta-
tion area—such as on-street parking—is considered impor-
tant to “internalize” the artificially low cost of driving and
encourages mode shift to public transit. However, one sur-
vey showed that most transit officials oppose or are neutral
regarding parking pricing, because of a fear of losing riders
(Yoh et al. 2013).

Smart parking technology allows commuters to reserve
spaces and pay for parking; technology facilitates the intro-
duction of parking pricing policies that may significantly
reduce car travel and increase transit ridership. Shaheen
et al. (2005) speculates that paying for parking at BART sta-
tions may be more palatable “if they feel they are getting an
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advance benefit” and may “pay a premium for the luxury of
knowing that they won’t have to circle for parking once they
reach their destination.”

Parking Impact on Transit Ridership

Overall, the literature that documents the empirical relation-
ship between parking capacity and demand for transit services
is limited, although understanding the relative influence of the
factors that affect transit ridership “is central to public policy
debates over transportation system investments and the pricing
and deployment of transit services” (Taylor and Fink 2003). In
their review of the literature on the factors influencing rider-
ship, the authors noted that the “relative importance of these
various factors . . . is not well understood.”

Merriman (1998) studied the impact of increasing park-
ing capacity at commuter rail stations in the Chicago area
where parking was limited. Depending on the time period,
definition of constraint, and other variables, between 0.6 and
2.2 additional boardings are associated with each additional
parking space. Although there is some empirical evidence
that increasing parking capacity slightly reduces boardings at
adjacent stations, the net overall impact is positive.

Kuby et al. (2004) addressed ongoing questions regard-
ing how many riders light rail transit can attract, given its
resurgence in popularity and that many of today’s cities are
low-density and autocentric. The presence of park-and-ride
lots was studied as one of a number of factors influencing
boardings. Regression analysis determined that land use and
accessibility were the most significant factors in determining
ridership; parking was less significant, along with other fac-
tors such as the percentage of renters within walking distance,
employment, and population.

Cervero (2006) noted that TOD has been shown to produce
an appreciable “ridership bonus” in California. Reasons for
this include life-style preferences for transit-oriented living
and employer-based policies that reduce free parking and auto
subsidies. As noted previously, a study of nearly 1,000 resi-
dents living in 26 housing projects within %2 mile of California
urban rail stations showed that the greatest ridership payoff
comes from intensifying station-area housing, not parking or
station-area design. Although parking provisions “might influ-
ence the attractiveness of station-area housing among tenants
.. . [parking] appear[s] to exert minimal influence on whether
station-area residents opt for transit or not” (Cervero 2006).

Willson and Menotti (2007) provide some insights into the
quantitative relationship between parking and ridership in a
paper that addresses the tradeoff between providing commuter
parking and encouraging TOD. The model explores the effect
of converting one acre of surface parking to a TOD, with no
replacement parking at locations in the BART system. A sur-
face parking lot of one acre provides approximately 124 spaces,

generating 136 daily boardings, according to the model, and
the authors run several scenarios with various development
densities, parking supply, and pricing alternatives. The paper
concludes that “replacement parking and TOD depend on
local real estate and transportation conditions” and “leaving
transit agencies’ land resources in surface parking involves
substantial opportunity costs” (Willson and Menotti 2007).

TRANSIT-ORIENTED DEVELOPMENT POLICIES

There is a significant amount of literature concerning questions
of parking at TOD sites. Cervero (2006) asserts that TOD can
create a balanced demand for trips throughout the day when it
offers a mix of uses, such as housing, offices, and retail. This
reduces the pressure on both the transit network and on parking.
It also creates opportunities for shared parking on evenings
and weekends. Thus, policies that make it easier to provide
shared parking make TOD easier to build by reducing the capi-
tal and operating costs of overbuilding parking (Cervero 2006).

The literature recommends that the redevelopment of park-
and-ride facilities for new construction not include one-for-
one parking replacement; a finding borne out in the case
example of the Lindbergh Station TOD in Atlanta. Additional
parking adds both hidden costs (such as land) and direct costs
(maintenance and operations) to housing and other uses in
the station area, while also undermining the trip-reducing
benefits of TOD (Willson 2005; Cervero et al. 2009). How-
ever, previous assumptions that development would generate
fewer transit fares (and thus lower farebox recovery) than a
park-and-ride lot has not discouraged efforts to provide one-
for-one space replacement (Willson and Menotti 2007). In
“Commuter Parking Versus Transit-Oriented Development,”
the authors did a fiscal study of TOD and park-and-ride lots
in different settings. They discovered that transit agencies are
likely to find a net fiscal benefit in projects with medium- to
high-density development and partial or no parking replace-
ment, provided that they were built in urban or urbanizing
locations. In suburban locations, it was found that TOD often
had no or negative impact on transit ridership compared with
park-and-ride lots (Willson and Menotti 2007).

In “Vehicle Trip Reduction Impacts of Transit-Oriented
Housing” and related works, Cervero and Arrington (2008)
reviewed several residential projects in TODs in California,
Maryland, New Jersey, Oregon, and Pennsylvania, and found
that the number of vehicle trips generated by each unit was
dramatically lower than what was anticipated by the Institute
of Transportation Engineers; in some cases 60% lower. They
noted an inverse relationship between residential density
and auto trip generation. Both Cervero and Arrington (2008)
and Jacobson and Forsyth (2008) noted several variables in
parking use, including proximity to the transit station, urban
design of the station area, and the ability to make other trips
in the surrounding area without a car such as to shopping,
schools, or other amenities.

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/23493

Transit Supportive Parking Policies and Programs

The land use around transit stations can also have an impact
on parking demand and use. In “Office Development, Rail
Transit, Community Choices,” Cervero (2006) studied ten
office buildings in seven locations in California (Los Angeles,
Orange County, Sacramento, San Diego, Alameda County,
Contra Costa County, and Santa Clara County) to examine
their parking use. The study found that workers are much more
likely to commute by rail if their workplace is closer to a rail
station than if their home is near a rail station. Office build-
ings with high transit use were in dense, mixed-use neigh-
borhoods where parking was priced at market rates, whereas
office buildings with free and plentiful parking (greater than
one space per worker) had lower transit ridership. This sug-
gests that one parking policy that could support transit use is to
reduce parking requirements (or make them more flexible) for
offices near transit, which might provide incentives for office
development and increase ridership.

Design Standards and Policies

Parking has a direct relationship to the quality of urban design
of transit station areas, because parking lots and garages at street
level can have a deleterious effect on the walking environment,
making it less safe or comfortable for walking. One study
reviewed the impacts of parking on urban design in TOD. Look-
ing at seven TODs in Missouri, Oregon, and Virginia research-
ers concluded that parking can undermine the benefits of TOD,
and thus transit ridership, by reducing the density of station areas
and increasing the distance from the station to housing, offices,
shops, or other uses. However, it also noted that on-street park-
ing can calm traffic on busy streets, making walking more pleas-
ant, which might reinforce transit use (Jacobson and Forsyth
2008). This is supported by Shirgaokar and Deakin’s 2005 study
of commuters in the San Francisco Bay Area, which showed
a preference for park-and-ride lots within a short walk of the
transit station and with amenities including restrooms, snack
machines, and water fountains. Commuters also expressed a
desire for increased lighting and visibility.

Zoning Policy

Several studies examined the use and availability of parking
in residential and office projects in TODs. Multiple studies
(Willson 2005; Cervero 2006; Willson and Menotti 2007;
Cervero and Arrington 2008; Cervero et al. 2009) found that
many TOD residential projects had overbuilt parking, possibly
because of local zoning codes that mandated more parking,
banks hesitant to lend to projects that had less parking, and
developers concerned about market viability.

In addition, Manville et al. (2013) found that minimum
parking requirements reduce housing and population densi-
ties while increasing vehicle density. This makes TOD less
effective, as there are fewer residents living within the transit
station area and those that do have easy access to cars, which
encourages them to drive. That in turn encourages more auto-
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oriented uses that make driving more convenient and walking
or bicycling less so, further reducing transit use.

Multiple studies alluded to the importance of shared parking
in reducing parking supply at TODs, particularly those with
multiple uses that may be required to provide their own park-
ing. In “Parking Policy for Transit-Oriented Development:
Lessons for Cities, Transit Agencies, and Developers,” Willson
(2005) emphasized the need for both developers and transit
agencies to collaborate with municipal governments and
lenders to find creative ways of reducing the parking in resi-
dential projects, noting that the parking is often overbuilt.
He also recommends unbundling parking costs from housing
costs, which allows residents to choose whether or not to pur-
chase parking and provides an incentive to ride transit instead.

NONTRADITIONAL PARKING
AND STATION ACCESS

Carsharing

Research shows that providing carsharing vehicles at or near
transit stations can reduce the demand for parking in tran-
sit areas while supporting a car-free or car-light lifestyle. At
transit stations, carsharing programs can be managed either by
transit agencies or by the municipality, with spaces provided
within a park-and-ride facility or on nearby streets. One study,
“Carsharing Parking Policy” (Shaheen et al. 2010), provides a
rundown of carsharing policies in North America and around
the world. In most countries that have carsharing, vehicles can
be kept in on-street or off-street spaces, and parking for car-
sharing vehicles is either provided for free or at a reduced rate.
In the United States, the United Kingdom, and Australia car-
sharing vehicles also have access to dedicated parking zones.

Shaheen et al. (2010) also studied carsharing policies in
17 local governments, one state government, and eight pub-
lic transit agencies in North America. Not surprisingly, the
local governments had dedicated carsharing space on-street,
whereas the public transit agencies set aside carsharing park-
ing within park-and-rides. A handful of jurisdictions (Arling-
ton, Virginia; Portland, Oregon; Washington, D.C.) and transit
agencies [BART, Chicago Transit Authority (CTA), Washing-
ton Metropolitan Area Transit Authority (WMATA)] had a cap
on the number of available carsharing spaces, which might
have the unintended consequence of discouraging carsharing
and thus transit use (agency profiles indicate that caps are
often lifted if demand warrants additional carsharing supply).
However, nearly all of the municipalities and some of the
transit agencies [Metropolitan Atlanta Rapid Transit Author-
ity (MARTA), New Jersey Transit, Translink, and WMATA]
allowed carsharing vehicles to park for free, thus creating an
incentive over private car use.

An intercept survey of carshare users in the San Francisco
Bay Area found disagreement on whether carshare parking
should be located in curbside spaces, an issue for transit
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stations that lack park-and-ride facilities. More neighbors
supported reserving some on-street parking spaces for car-
sharing vehicles than for people visiting the area for work or
errands (Shaheen et al. 2010).

Catchment Areas and Station Access

There is general agreement in the literature that providing park-
and-ride facilities extends the radius of a station’s catchment
area by several miles, which can have an exponential effect on
the potential ridership served. According to the 2000 U.S. Cen-
sus, there were roughly 100,000 Bay Area households within
a ten-minute walk (one-half mile) of a BART station, whereas
there were nearly 1 million households within a ten-minute
drive (3.5 miles) (Duncan 2010). The idea of a larger market
should be considered with the question of market penetration;
thus, an “expected value” for the catchment and penetration
potential could be considered as a way to consider the issue
more robustly. This has significant policy implications on a
number of levels; a larger catchment area means that a greater
number of taxpayers who subsidize a transit agency also have
access to it, which is politically beneficial even if actual transit
usage is low. Duncan (2010) states this succinctly: “A large
service area population with a low individual rate of transit
usage may produce more riders than a small service area popu-
lation with a high individual rate of usage.”

Studies found that bike parking is possibly the most cost-
effective way to support transit ridership, as bicycling can
extend the catchment area of a transit station, similar to park-
and-ride lots and fixed-route feeder bus service, but in a way
that requires less land than park-and-rides and is cheaper to
implement than feeder buses. Other benefits cited include pro-
viding greater mobility to customers at the beginning and end
of a transit trip; a benefit not available to drivers using park-
and-ride lots. In a study of bicycling to BART stations, Cervero
et al. (2013) found several characteristics of transit stations that
had high rates of bicycling access. One was making bike park-
ing available and free while charging for car parking, which
creates an incentive to bike to public transit. Another was the
availability of secure bike parking, such as bike stations, sturdy
bike racks, and electronic lockers, which discourage theft and
vandalism and reduces capacity issues with bikes on trains.

As part of an overall strategy to integrate bicycles and
transit, bike parking is seen as good for marketing and com-
munity relations. Some transit agencies also worked with
local municipalities to include bike parking in transit facil-
ity construction. Few agencies surveyed collect data about
bicycle parking (Schneider 2005).

AREAS FOR FURTHER INVESTIGATION

It can be concluded, as does Steiner et al. (2010), that “over-
all, there is a shortage of literature that is able to quantify the
effects of parking policies on transit performance.” Hence,
the following several related areas of useful inquiry are pro-
posed that are largely absent from the literature:

1. Policies relating to land-banking parking areas (or set
asides) and how this relates to strategies to avoid over-
building parking supply and reducing environmental
impacts.

2. When to provide parking and when not to. This appears
to be an especially pertinent topic given the relatively
high cost of land within transit agency service areas,
the high costs of providing parking, and the increasing
demands for transit agencies to control costs and help
meet air quality targets.

3. Related to this and also absent from the literature is a
comprehensive and detailed analysis of policies toward
supply and demand and the quantitative relationship
between providing parking and levels of transit ridership.

. Shared and leased parking arrangements.

. Station typologies and their catchment areas with
regard to the role of parking and parking replacement.
There is a lack of compiled data on individual sta-
tion areas, their placement on the transit route or line,
catchment areas and land use context, and how these
variables can be used to manage parking supply and
regulations. The investigators did not find any research
that connected station typologies, parking policy, and
transit ridership.

6. Exploration of the relationship of transit fares, cost of

parking, and transit ridership.

7. Parking distribution in the transit system and how this
impacts transit capacity.

8. Relationship of parking price change to parking sup-
ply and demand at a station level.

9. Evaluation of parking performance in relation to tran-
sit performance.

(oAl =

Some of these topics and others may be discussed and fur-
ther investigated in TCRP Project H-52: Decision-Making
Toolbox to Plan and Manage Park-and-Ride Facilities for
Public Transportation (expected to be completed in August
2016).

SUMMARY

The literature review summarizes the findings and conclusions
of transit agency parking policies and programs. The exist-
ing literature has been categorized into three primary themes:
park-and-ride facilities, TOD, and nontraditional parking and
station access. The existing research is inconsistent in terms
identifying parking policies that support and promote the use
of transit. The literature shows, for example, that agencies
may have the opposite policy to achieve the same end; some
will price parking to boost ridership and others may provide
free parking to boost ridership. The literature also presents
differing findings on transit ridership impact when compar-
ing development around a station with providing parking.
One author argues that development densities would have
to be unacceptably high in most jurisdictions to surpass the
transit ridership associated with park-and-ride, whereas others
provide the counter argument that the most effective way to
increase ridership is by developing station areas.
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CHAPTER FOUR

SURVEY RESULTS

This chapter presents findings from the survey conducted for
this synthesis. The following sections identify parking policies
and programs of responding transit agencies, including inven-
tory and utilization, pricing, and management. Also included
in this chapter are more in-depth agency profiles that explore
issues raised in the survey.

TRANSIT AGENCY CONTEXT

This synthesis surveyed 37 transit agencies across the country
representing a diversity of service types, jurisdictions, rider-
ship levels, modes, and types of parking and parking policy.
This section provides a summary of the types of agencies that
responded to the survey and the context for conclusions drawn
in forthcoming sections.

Service Area

The service areas represented by the agencies surveyed
include a diversity of settings and land use types, spanning
different states and regions of the country. They serve popu-
lations from ranging from 100,000 in Fairbanks, Alaska, to
8 million people across the state of New Jersey. Population
densities vary as well, from 13 persons per square mile in
the Fairbanks (Alaska) North Star Borough Transit service
area to more than 12,000 persons per square mile in the
Metro—North Commuter Railroad’s service area.

Nearly half of the agencies (46%, or 17 of 37 respondents)
describe their service area to include suburban, small urban, and
urban contexts. Most of the other agencies serve urban areas
only. Nine agencies, including Capital Metro (Austin, Texas),
Long Island Rail Road, and Ozark Regional Transit (Northwest
Arkansas) reported that their service areas include rural or
semi-rural areas. Several also serve specific populations, such
as a university campus or central business district including the
Delaware Transit Corporation, Maryland Transit Administra-
tion, and Triangle Transit (Wake, Durham, and Orange coun-
ties, North Carolina). The built environment context is a key
factor in understanding transit agency parking policies and is
explored in greater depth in subsequent survey sections.

Jurisdiction

Respondents were asked to provide a description of the differ-
ent jurisdictions within their respective service areas. This is
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important to understand, as transit parking policies are often
context-specific and may be affected by local jurisdictional
parking policy. This can sometimes result in a patchwork of
parking policies within a single transit agency’s service area.
Most transit agencies surveyed serve multiple counties (or
parts of counties); only about one-third serve one city, one
municipal jurisdiction, one county, or equivalent (Figure 2).
Five agencies serve more than one state.

Agency Organization

Respondents were asked to identify agency organization,
political structure, and authority. This helps to understand the
extent to which respective agencies are able to set their own
parking policies. Most respondents have autonomous author-
ity and are not part of an elected government, but have similar
powers such as taxing, bonding, or eminent domain. A smaller
number of agencies are a department of state, regional, or
local government, including metropolitan planning organi-
zations. Others are more complex; for example, CTA is an
independent governmental agency created by state legislation
with an appointed board, and the Utah Transit Authority is a
local district political subdivision of the state of Utah.

Transit Service Types

Many agencies provide an array of public transit services.
More than 80% of the agencies surveyed provide local fixed-
route bus service, whereas 22% offer urban heavy rail ser-
vice. Almost half of the respondents provide either light
rail or streetcar service (Figure 3). Three agencies provide
commuter or heavy rail service only (no bus service). Most
respondents indicated that they themselves provide demand-
responsive services (possibly in addition to required comple-
mentary paratransit service).

Immediate Station Areas

Almost all agencies have a variety of types of station areas,
ranging from suburban park-and-rides to downtown employ-
ment centers with no dedicated rider parking. Five of the
respondents reported that they have the full range of identi-
fied station area classifications (Table 2). Fifteen agencies
have some dedicated rider parking in the system, although
seven agencies report that they have no park-and-ride station
areas.
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FIGURE 2 Survey respondent service area jurisdictions.
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FIGURE 3 Number of respondents by transit service type.

TABLE 2
DESCRIPTIONS OF IMMEDIATE AREAS AROUND STATIONS BY AGENCY SERVICE AREA

Percentage of Respondents Within
Agency Service Area Types

(many respondents report more than one type)

Special
Semi- Suburban/ targeted
Types of Immediate Station Areas Rural rural smallurban | Urban area

Park-and-ride/parking facilities available for transit
rider use 6% 13% 29% 41% 12%

Downtown or other employment center with some
dedicated rider parking (either privately or publicly
owned/operated) 8% 15% 30% 33% 15%

TOD or other mixed-use districts with some
dedicated rider parking 3% 10% 23% 50% 13%

Downtown or other employment center with no
dedicated rider parking 49 11% 209% 45% 13%

TOD or other mixed-use districts with no dedicated
rider parking 6% 15% 26% 47% 6%
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Of the 37 responding agencies, 32 reported that they own
or manage park-and-ride facilities. Of the 31 agencies that
describe their service area as urban, most (28) reported hav-
ing some available park-and-ride facilities. Of these same
31 urban-serving agencies, 25 responded that they operate in
a downtown or employment center with no dedicated rider
parking. Less common among such agencies is some dedi-
cated rider parking in a downtown or employment center
area (13 of 31 respondents).

Five agencies describe their service area as semi-rural
and four agencies their service area as rural/semi-rural. All
nine of these agencies manage or own park-and-rides for
their customers.

Park-and-Ride Mode Share

When asked what percentage of transit riders use park-and-
rides to access transit, the responses vary by agency, mode,
and number of parking spaces. The agency average of transit
passengers who drive and park to use the system is a weighted
average of 22%, which effectively means that for every five
riders, there is about one parking space. The caveat to this
generalization is that this auto mode split varies considerably
among agencies, ranging from a reported 1% drive mode
share for local bus and trolley for Southeastern Pennsylvania
Transportation Authority (SEPTA) to a 75% drive mode share
for the Kansas City Area Transportation Authority (KCATA)
express and commuter bus service. Overall, the survey data
show that agencies that serve suburban areas and those that
provide more parking reported the higher percentages of
commuters who use park-and-ride.

Types of transit service that traditionally provide greater
coverage, such as commuter rail and express bus, have a
higher percentage of riders who drive and park as compared
with other modes (Table 3). Heavy and light rail modes also
have higher percentages of those who park-and-ride.

PARKING INVENTORY AND UTILIZATION
Agency Parking Supply

Thirty-three of 37 respondents (89%) own or manage park-
ing facilities. Table 4 shows a grouping of agencies by the
number of parking spaces owned or managed; the remain-
ing four agencies do not own or manage any parking spaces.

TABLE 4
PARKING SPACE QUINTILES
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TABLE 3
PERCENTAGE OF RIDERS WHO PARK-AND-RIDE
BY MODE (average)
Percentage of
Riders Who
Park-and-
Ride
Number of (unweighted
Respondents mean)
Commuter Rail 15 41.6
Express Bus 31 30.4
Heavy Rail 8 233
Light Rail 13 20.6
Local Bus 32 11.1
Other Transit Types 6 9.3
Bus Rapid Transit 17 8.5
Streetcar 5 4.7

The surveyed agencies have a considerable range of parking
inventory, as many as 62,000 parking spaces, although most
own and manage fewer than 10,000.

Agencies were also asked to supply the number of agency-
owned or managed parking spaces by transit mode. Although
some spaces are used for more than one mode, the results gen-
erally show that the majority of the parking spaces are pro-
vided for heavy rail, followed by commuter rail, light rail, and
express bus. Local bus and bus rapid transit have significantly
fewer parking spaces than the other modes. Not enough data
were provided for several other modes (streetcar, ferry and
water, etc.).

The reported number of trips per parking space revealed
by the survey data and NTD unlinked passenger trip data is
compiled in Table 5. The modes show a wide range of trips per
parking space from a variety of different factors including indi-
vidual station context, development densities, and connecting
transit service. The data show that at local bus stations there are
many more trips per parking space than for other modes.

Nonagency Parking Supply

Transit agencies are not the only providers of parking at and
around stations. Nonagency parking supply refers to parking
spaces that are not under the ownership or management of

0-999 1,000-2,999 3,000-9,999 10,000 —24,999 25,000-62,000
Spaces Spaces Spaces Spaces Spaces
Number of 7 8 8 7 7
Agencies
n=37.
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TABLE 5
TRIPS PER AGENCY-PROVIDED PARKING SPACE

Total Agency Average Number of Number of
Parking Spaces | NTD Reported Trips Trips per Parking Agencies
(supply) (2014) Space Reported
Local Bus 8,454 687,726,197 81,349 15
Bus Rapid 410 4,854,519 11,840 1
Transit
Heavy Rail 149,763 821,786,309 5,487 7
Commuter 112,890 316,452,800 2,803 8
Rail
Light Rail 99,622 231,034,729 2,319 12
Express Bus 15,567 20,804,766 1,336 2

the transit agency, but provide parking for transit riders. This
includes parking facilities primarily owned by municipalities,
private landowners, and/or other transit agencies. These facili-
ties are often a substantial complement to the agency parking
supply. Of those agencies surveyed, 88% (33 of 37 agencies)
have riders who regularly park in facilities not owned by
the transit agency. All four of the agencies that do not own
parking have riders that use parking facilities not owned
by the agency. Although a minority of transit agencies
reported that their riders do not use any nonagency park-
ing, including BART, Central Ohio Transit Authority,
Hillsborough (Florida) Area Regional Transit, and Metro Tran-
sit (Minneapolis), transit rider spillover parking demand may be
difficult to determine.

Most agencies have riders who park in nonagency facilities
and allow nontransit riders to park in transit agency parking
facilities (Figure 4). In terms of the types of nonagency park-
ing supply, most agencies (29 of 33 respondents, or 88%)
reported that riders use municipal-owned parking facilities.
Nineteen of 33 respondents or 58% have riders who access

RIDERS PARK IN
MUNICIPAL-OWNED
FACILITIES

RIDERS PARK iN
PRIVATELY-OWNED
FACILITIES

3 1

NON-TRANSIT RIDERS
PARK IN AGENCY
PARKING FACILITIES
(e.g. off-hours)

3

FIGURE 4 Parking supply and rider/non-rider use.

single-use lots or structures owned by private entities. Demand
for parking at most transit stations is significant enough for
the private sector to support or subsidize the parking. Survey
data also show that these private facilities are associated with
an active land use (as opposed to a facility solely dedicated to
general parking). Such private parking areas include facili-
ties leased by the transit agency as well as facilities that are
privately owned and independent from the agency, includ-
ing private facilities dedicated to transit riders only, other
facilities available for general parking purposes, and some
lots and structures associated with another purpose, such as
a church or residences. In addition, 12 of 33 respondents
(36%) reported that riders use lots or structures owned by
another transit agency.

Alternatives to Standard Vehicular Parking

All surveyed transit agencies that own or manage parking
provide parking types other than standard vehicular spaces.
Because space in proximity to transit stations is limited, this
percentage or trend shows that parking policy is evolving to
embrace nontraditional parking types including modes serving
other than drive-alone commuters. The most common alter-
native parking type is bicycle parking; 31 of 33 respondents
(94%) provide some type of bicycle parking. The prevalence of
bicycle parking may also reflect that bicycle parking is space-
efficient and comparatively more cost-effective than other
types of parking. Other common types of parking include car-
pool and vanpool, electric charging stations, compact vehicle,
large vehicle, motorcycle and scooter, carshare, and short-term/
pick-up and drop-off spaces. The prevalence of alternative
parking types indicates that transit agencies have made choices
or adhere to policies to support parking for other than single-
occupancy vehicles. The breakdown of the nontraditional
parking supply is in Table 6.

Parking Utilization

An understanding of how much parking transit agencies own
and manage is important because it quantifies the parking
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TABLE 6
PREVALENCE OF NONTRADITIONAL PARKING

Carpool
Bicycle or
Agency Parking | Vanpool
BART
Capital Metro

Central Ohio Transit Authority

Green/ | Charging

Hybrid

Electric

Stations

Compact
Vehicles

Large
Vehicles

Chicago Transit Authority

Delaware Transit Corporation
FNSB

Greater Cleveland Regional
Transit Authority

Hillsborough (FL) Area
Regional Transit

Jacksonville Transportation
Authority

KCATA

King County Metro Transit
LA Metro

Lane Transit District

LIRR

MARTA

Maryland Transit
Administration

Metro Transit—Saint Louis

Metro Transit (Minneapolis)
MTA Metro North Railroad

Nashville MTA/RTA of
Middle Tennessee

NJ TRANSIT

Pace Suburban Bus Agency
(Chicago suburbs)

Port Authority of Allegheny
County

Regional Transportation
District

Santa Clara Valley
Transportation Authority
(VTA)

SEPTA
Sound Transit
TANK

Triangle Transit
TriMet
Utah Transit Authority

VIA Metropolitan Transit
WMATA

Total Number of Agencies 29 10 5 11 8 5
Percentage of Agencies 89% 30% 15% 33% 24% 15%
n=33.

FNSB = Fairbanks North Star Borough; LIRR = Long Island Rail Road; TANK = Transit Authority of Northern Kentucky;

TriMet = Tri-County Metropolitan District of Oregon.

Copyright National Academy of Sciences. All rights reserved.
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m20% - 50% full

m50% - 70% full
H70% - 80% full

Number of Respondents

Free Parking
n=27.

80% - 90% full
90% + full

Paid Parking

FIGURE 5 Reported peak parking utilization cross referenced with

parking pricing.

spaces available for transit rider use. Equally important is
parking demand and patterns of actual parking space utiliza-
tion. Underused parking facilities are often a critical consider-
ation for transit agencies, as they may represent potential lost
revenues and lower cost recovery for maintenance, land, and
construction. Both full parking and underused facilities reflect
a mismatch between factors driving demand and supply.

Peak parking is the time of day when parking facilities are
the most full. Based on the survey results, transit agencies
reported an average of 65% utilization at peak (27 respon-
dents), which would be considered underutilized based on
parking industry standards. This suggests that, as a whole,
on average, this sample of transit agencies has approxi-
mately 155,000 unused parking spaces on any given day.
However, agencies noted a wide range of peak utilization,
from 20% to 130%.

Figure 5 shows peak parking utilization in relation to
whether or not parking is priced. Although a small dataset,

a pattern emerges when agencies have parking utilization of
under 70%. Most agencies with free parking (12 of 16, or 75%)
on average have parking facilities that are less than 70% full at
peak. Of the agencies that have paid parking, four of 11 (36%),
have parking systems that are less than 70% full, a pattern that
may suggest that agencies with free parking have less demand
than those that price.

Many agencies (41% or 15 of 37) reported that fewer than
25% of their facilities are full at peak (Figure 6); of these
agencies, 11 offer free parking and four have paid parking.
Eight agencies reported that more than 70% of their facilities
are full at peak; of these agencies, five charge for parking and
three offer free parking. For agencies that charge for parking,
more facilities in the system are full than for agencies that
do not charge suggesting that parking pricing may be being
used as a tool to control parking demand. There are, however,
many factors, besides price that influence the use of parking
including transit service and ridership, availability of other
modes, and ease of station access.

12

10 -

Number of Respondents

e R

u Free Parking
Paid Parking

66\0
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v
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Percentage of Parking Facilities Full at Peak

n=33.

FIGURE 6 Percentage of parking facilities that is full.

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/23493

Transit Supportive Parking Policies and Programs

PARKING PRICING

Parking pricing is commonly used to balance supply and
demand. Whether or not to charge for parking and how much
to charge are perhaps the next most critical aspects of park-
ing policy after the decision of whether or not to actually
provide parking. Parking pricing is understood as an effec-
tive tool not only for managing demand but also as an oppor-
tunity to recoup some of the costs of parking operations and
maintenance. The cost to park, even if there is no cost, has an
impact on user choice and the transportation network. This
section explores parking pricing policies including relation-
ship to parking utilization, rate types, revenue impact, and
the reason(s) why agencies charge for parking.

Why Charge?

Fifteen of the 33 agencies that own or manage parking charge
some type of fee. When asked why they charge for parking,
multiple reasons were cited. The most common response (11 of
15 agencies or 73%) was to generate revenue (Figure 7). The
second most common reasons were to manage demand and
cover costs (53%, or eight of 15 respondents). Two agencies
reported that they charge below market parking rates to attract
riders. When asked how transit parking rates are determined,
eight of the 15 agencies described their policies as being based
on parking demand and market rates.

On weekdays, 60% of surveyed agencies have some type
of parking pricing, and 40% do not. When examining park-
ing pricing by transit service type, results showed that transit
agencies that provide heavy rail service are more likely to
charge for parking than agencies that do not (Table 7).

Agency Profile: Legislative Parking Restrictions
for Denver Regional Transit District

Denver Regional Transit District (RTD) operates bus and
light rail services in the Denver metropolitan area. The Dis-
trict is midway through a major expansion program known

Generate Revenue
Manage Demand
Cover Costs

Other

Attract Riders

Balance Demand Between Stations
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TABLE 7
TRANSIT SERVICE TYPE
AND FREE/PAID PARKING
Free Paid
Transit Service Type | Parking | Parking
Heavy Rail 3 5
Commuter Rail 9 6
Light Rail 9 4
Express Bus 17 10
Bus Rapid Transit 9 6
Streetcar 4 1
Local Bus 16 12
n=33.

as FasTracks, which is funded by a voter-approved sales tax.
The program focuses primarily on expanding the light rail
network, but also makes investment in bus and expanded
parking capacity. RTD currently manages approximately
30,000 park-and-ride spaces. By the time the FasTracks pro-
gram is fully built, the District estimates that the parking
supply will expand by approximately 21,000 spaces.

RTD began investigating the possibility of charging for
parking in 2006 as a way to help cover the costs of parking
facilities. In 2007, however, the Colorado State legislature
passed a bill placing restrictions on the District’s authority
to charge for parking. Under these restrictions, RTD may not
charge District residents for daily parking.

Today, all users may park for free at 40 park-and-ride
facilities. At RTD’s 38 other facilities, out-of-district resi-
dents are charged $4 for every 24 hours. In-district resi-
dents may park for free for the first 24 hours; however, each
24-hour period thereafter costs $2. Since the implementa-
tion of the current paid parking system, RTD has not seen a
decrease in the share of out-of-district parkers, and currently
the parking system generates approximately $1 million per
year in gross revenue.

2 4 6 8 10 12
Number of Responses

FIGURE 7 Why do agencies charge for parking?

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/23493

Transit Supportive Parking Policies and Programs

20
TABLE 8
PARKING RATE TYPES
Hourly Rates | Daily Rates | Monthly Rates | Annual Rates
Number of Respondents 3 12 6 2
n=15.

A recent legislative change raises the possibility that park-
ing charges could change at some RTD facilities. This change,
which was backed by the RTD Board, was made after several
municipalities lobbied to have parking structures (as opposed
to surface parking lots) built at new FasTracks stations. As a
way of potentially offsetting the cost of new parking struc-
tures, the legislature allowed that in-district residents could be
charged for parking at agency stations as long as parking fees
are paid to a third party, such as a developer or the city. The
District has not yet formulated a policy on how it will respond
to this legislative change.

Parking Rate Type

Parking rate types are the cost by time period. Agencies use
several different rate types to manage parking at transit sta-
tions. The most common type is a daily rate, which is typi-
cally a flat rate for a traditional weekday (Table 8). This is not
surprising, as traditionally park-and-ride facilities are used
by commuters who are parking for a full workday. Twelve
of the 15 agencies that charge for parking offer a daily rate.
Six of these 12 agencies also offer a monthly rate option. A
monthly rate indicates that there is an opportunity to pay for
parking once for the month and that the agency may offer a
discount. Some agencies offer both hourly and annual rates;
however, these rate types are less common.

The prevalence of daily rates may mean there is an accep-
tance among industry professionals that smaller time incre-
ments (e.g., hourly and daily) are a more effective means of fine
tuning the balance between demand and supply or that payment
technology is more suited to hourly and daily payments.

Rate types are important because they influence parking
behavior. An hourly or daily rate provides the greatest level of
flexibility becauseitallows commuters to pay and park only when
needed. Monthly or annual rates tend to encourage parking
for the duration of the month or year because the parking is paid
for in advance. The rate types offered, and the financial incen-
tives that come with them, can influence how drivers behave.

Agency Profile: WMATA Tiered Daily
and Monthly Rates

In Washington, D.C., WMATA is responsible for overseeing the
operation of Metrorail, a 117-mile heavy rail transit network,
and MetroBus, which provides fixed-route bus service. The
WMATA District includes the District of Columbia; Mont-
gomery and Prince George’s counties in Maryland; the north-
ern Virginia counties of Arlington, Fairfax, and Loudon; and the

cities of Alexandria, Fairfax, and Falls Church. WMATA owns
and/or operates 62,000 commuter parking spaces at or near 44
of its 91 Metrorail stations. All parking is paid parking, with
commuters charged various rates depending on the location
of the station, ranging from $4.00 (Wheaton Station) to $5.10
(multiple stations). Despite the parking fees, most park-and-
ride lots in the region fill to capacity on weekdays (Figure 8).

Parking rates are set by WMATA'’s Board through a man-
dated public engagement process. In general, parking prices
are set by the Board to ensure that the combined cost of daily
parking and the appropriate transit fare does not exceed
the cost of parking in central Washington, D.C., although
in limited circumstances the Board has provided agency
staff with the flexibility to adjust parking fees (within limits
adopted by Board policy).

FIGURE 8 WMATA surface parking (Branch Ave above) and
structured parking (Franconia—Springfield below) at its heavy
rail stations. [Source: WMATA (2006).]
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To accommodate the limited share of park-and-ride com-
muters, the 44 Metrorail stations with parking offer either
hourly or daily paid parking on weekdays, with parking free at
all stations on weekends and holidays. Thirty-six of these sta-
tions offer reserved parking until 10:00 a.m. for transit riders
who purchase monthly reserved parking permits, which can be
purchased in advance online at a cost of $45-$65 per month.
Permit holders are still required to pay all applicable daily park-
ing fees in addition to this monthly reserved permit fee.

At select stations, WMATA uses a two-tiered parking pric-
ing structure. For example, at the east end of the Orange line,
parkers at New Carrolton who use a SmarTrip card to pay for
parking and transit fare are charged $4.75 per day for parking,
provided they exit the parking facility within 2 hours of leav-
ing the fare gates. Parkers who do not use a SmarTrip card
that was used for travel to another station on the same day, or
who stay longer than 2 hours after they exit the fare gates, are
charged a higher parking rate of $8.85 per day. This tiered pric-
ing system allows WMATA to prioritize station parking for
Metrorail commuters, while still permitting use of the facility
by customers of nearby commercial establishments.

WMATA’s systemwide parking occupancy rate of 94%
indicates that even at the stations with the highest daily park-
ing prices, the rates currently charged do not discourage use
of Metrorail by park-and-ride commuters. Agency staff notes
that most of Metro’s paid parking facilities are filled every
weekday regardless of changes in prices. In addition, fluctua-
tions in parking prices, transit fares, and the cost of alternatives
(including driving) do not appear to have impacted ridership
over the past several years. In March 2008, demand for station
parking increased at the same time the price of oil spiked well
above $100 per barrel. In 2010, parking was within 0.1% of
the utilization in 2008 during the height of the gas price spike.
However, system ridership today is 4% higher than in 2008.

Parking Rates

As identified earlier, most surveyed transit agencies charge
for station parking to generate revenue, manage demand, and
cover costs. There are high costs associated with providing
parking; land, construction, maintenance, and external costs
such as contracts with parking operators. Costs to provide park-
ing vary significantly between the type of structure (surface lot,
above ground, or underground structure) and its characteris-
tics (area per space, geographical location, site challenges, and
other on-site uses). With average costs of parking construction
in the thousands of dollars per surface space (and tens of thou-
sands for structured parking) it is difficult for a transit agency to
recover its costs with the parking rate ranges shown in Table 9.

Of the respondents that charge for parking, daily rates
(the most common rate type) range from less than $0.50 to
$25.00 per day, with an average of $4.54 per day. There is a
wide range both overall and within agencies, implying that
most agencies have variation in their rates.
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TABLE 9
PARKING RATE RANGES (OF RESPONDENTS THAT
CHARGE FOR PARKING)

Parking Rate Ranges ‘

Hourly Daily Monthly Annual
Level Rates Rates Rates Rates
Low $1.00 <$0.50 <$0.50 $15.00
High $2.00 $25.00 $168.00 | $250.00
Most Common $1.00 $4.54 $35.50 $92.50

Transit agencies are not the only providers of parking in
the vicinity of transit stations. Agency-owned or managed
parking competes with other nearby parking facilities, pri-
marily in terms of location or proximity to the station, by
type of facility, and by price. Of the 14 respondents, seven
reported that transit agency rates are lower than surround-
ing rates, three that their rates are about the same, one that
it varies widely by station; only one agency reported that its
rates are typically higher. Two agencies reported that there
are no other direct comparisons; they are the only agencies
that provide paid parking at station.

Agency Profile: BART Demand Responsive
Parking Fees

BART operates heavy rail serving the San Francisco Bay area.
The system carries more than 420,000 passengers per day. The
BART District owns and manages more than 46,000 park-
ing spaces at 33 stations, including 15 parking structures
and 30 surface parking lots. The capital cost of most facilities
has been paid entirely by the District. Until recently, the price
charged for parking at these facilities has not offset the ongoing
operations and maintenance costs of operation. In 2013, to help
offset the costs of providing parking, the BART Board adopted
a demand-based parking pricing policy.

Under the new parking program, parking at all BART
facilities costs at least $1 per day on weekdays from 4 a.m.
to 3 p.m. Occupancy in parking facilities is evaluated every
6 months. If the lot is found to be more than 95% occu-
pied during the a.m. peak period, BART may increase the
parking fee by 50 cents. The maximum cost is capped at $3
per day at all stations except at West Oakland, which is the
last station in East Bay before the Bay Bridge for passen-
gers traveling inbound to San Francisco. BART customers
pay for parking using their BART fare ticket, cash, or their
Clipper Card, the regional smart card that is also used to
pay for BART fares. The data collected by parking valida-
tion machines are also used by BART staff to determine
parking lots fill times. Passengers may also pay for their
parking by purchasing an advanced monthly, single-day, or
airport/long-term permit.

During a winter 2014 evaluation, daily-fee parking facilities
were found to be more than 95% full at all but two stations.
Beginning in January 2015, BART began charging a $3 fee to
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park at 23 stations, plus it instituted a $7 daily rate at the West
Oakland BART station. Lower fees were maintained at five sta-
tions. The remaining four stations had just begun implemen-
tation of the daily parking fee within the previous 6 months.
As a result of the modifications to its parking policy, BART
forecasts that it will collect more than $30 million in parking
fees in Fiscal Year 2016, doubling the revenue collected prior
to adoption of the new policy. The additional revenue generated
is exclusively dedicated to station access, rehabilitation, and
modernization needs.

Contrary to expectations, BART has not yet noticed a
measureable impact on the time at which parking lots fill.
These pricing changes were implemented during a period of
rapidly increasing ridership; therefore, demand for parking
at most BART stations continues to exceed supply even at
the higher prices.

TABLE 10
ANNUAL PARKING REVENUES BY SPACE AND AS A PERCENTAGE OF AGENCY OPERATING
EXPENSES AND PARKING EXPENSES

With no cap on price in place at the West Oakland Station,
BART will have the opportunity to test the impact of market
prices. The $7 per day fee at West Oakland is lower than the
$9 per day charged at adjacent commercial lots. However,
with incremental price increases, the price of parking in this
lot may reach or even exceed the price of nearby commercial
lots before demand and supply balance.

Parking Revenue

Transit agency survey respondents generate a wide range of
annual parking revenues. When normalized by the number of
spaces owned and managed by the agencies, annual revenue
per parking space ranges from a high of $725 (WMATA) to
$0.42 (Triangle Transit) (Table 10). These figures indicate
that most agencies heavily subsidize the cost of providing
parking for their riders.

Parking
Revenues as Parking
Total Gross a Revenues as
Total Reported Annual Operating Percentage a

Reported Parking Revenue Expenses of Percentage

Parking Revenues per Parking | (NTD 2014) Operating of Parking
Transit Agency Spaces (annual) Space (by $1,000)* Expenses Expenses
WMATA 62,000 $45,000,000 $725.81 $1,581,104 2.8% 66%
BART 47,000 $26,250,000 $558.51 $535,986 4.99% 51%
CTA 5,600 $2,284,317 $407.91 $1,277,926 0.2% 37%
NJ TRANSIT 47,000 $17,500,000 $372.34 $1,983,325 0.9% 34%
Delaware
Transit 6,300 $2,000,000 $317.46 $105,713 1.9% 299%
Corporation
MTA Metro
North Railroad 25,000 $5,000,000 $200.00 $1,077,417 0.5% 18%
SEPTA 24,500 $4,500,000 $183.67 $1,160,054 0.4% 17%
f,?:‘ Clara 5,300 $747,957 $141.12 $316.924 0.2% 13%
MARTA 25,350 $2,552,000 $100.67 $455,383 0.6% 9%
Jacksonville
Transportation 2,957 $200,000 $67.64 $83,511 0.2% 6%
Authority
Port Authority
of Allegheny 6,687 $305,879 $45.74 $358,983 0.1% 4%
County
Regional
Transportation 30,000 $1,000,000 $33.33 $447.172 0.2% 3%
District
Pace 1,024 $12,000 $11.72 $198,190 0.0% 1%
Triangle Transit 2,400 $1,000 $0.42 $18,274 0.0% 0%

*National Transit Database (2014).
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As indicated previously, 73% of respondents (11 of 15)
reported that they charge for parking to generate revenue. To
put annual parking revenues in context with transit agency
expenses, Table 10 shows parking revenues as a percentage of
annual operating expenses. BART’s parking revenue contrib-
utes to the highest percentage of operating expenses at nearly
5% when compared with other surveyed agencies. Parking
revenue covers less than 3% of operating expenses for all other
agencies in this sample.

Table 10 also shows parking revenues as a percentage of
estimated parking expenses. Parking expense assumes a con-
servative capital cost of $18,038 per space (Cudney 2014)—
inflation adjusted estimates from ITE’s Parking Generation
3rd edition suggest as little as $1,300 and as much as $46,000 in
construction costs for structured parking (this does not include
the real estate costs, which can be considerable). Further,
annual operations and maintenance are assumed to be $500 per
space and the lifespan of a facility at 30 years (Litman 2013).

Using these assumptions, WMATA has the most efficient
expense-to-revenue ratio, losing only 34% of their parking
investment.

Why Agencies Do Not Charge

The survey identified agencies that do not charge for parking
at stations. Twenty-two of the 33 respondents (67%) reported
that they have no parking fees. When asked why agencies
do not charge for parking, most respondents (14 or 64%)
reported that they offer free parking to attract more riders.

Other reasons why agencies do not charge for parking are
that enforcement costs are too high (11 respondents or 50%),
there is public or rider resistance or pushback on parking fees
(11 respondents or 50%), and that other nearby parking is
free (10 respondents or 45%). Similarly, others indicated that
parking payment technology costs are a barrier (nine respon-
dents or 41%) and that there is not enough parking demand to
warrant fees (eight respondents or 36%).

This range of responses indicated that there are a variety
of reasons why many agencies do not charge for parking.
There are also other complicating factors, such as lots that
are owned by multiple owners, which can get complex owing
to revenue sharing and legislatively mandated requirements
for public hearings for parking fee changes.

Agency Profile: Central Ohio Transit Authority:
Free Park-and-Ride to Promote Ridership

The Central Ohio Transit Authority (COTA) provides pub-
lic transit (bus) service for greater Columbus and central
Ohio, with a service area that includes 1.2 million residents
in Ohio’s Franklin County, and parts of Delaware, Fairfield,
Licking and Union counties. COTA provides 19 million pas-
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senger trips annually on Local, Crosstown, Circulator, and
Express buses.

COTA currently operates 27 park-and-ride lots with
2,354 spaces, all in Franklin County. These lots provide
passenger access to Express bus routes that primarily serve
downtown Columbus and Ohio State University. There are
also a few lots designed to serve Local routes. All parking is
free and the stated purpose of the lots is to “reduce central Ohio
traffic congestion during peak period travel times and to help
improve the region’s air quality.” The agency estimates that
roughly 30% of Express bus riders use the park-and-ride lots.

Most park-and-ride lots include enclosed shelters, bench
seating, and posted bus schedules. Many lots also have
bike racks and, as new facilities are acquired and updated,
more bike racks are being added. COTA owns some of
these facilities, but many are leased. In some cases, this
has been accomplished through partnerships with churches
and shopping centers.

Peak period occupancy of these facilities is typically well
below capacity. As of 2014 (the last period for which complete
data are available), park-and-ride occupancy averaged 646 of
the 2,354 spaces, a 27% rate. Average occupancy of individual
lots varied considerably, between 5% and 70%.

Despite the low occupancies in existing facilities, COTA
sees the acquisition of new parking lots as a way to create
a greater presence in the community and raise the visibility
and convenience of transit. These parking facilities are used
throughout the year for many of Columbus’ special events,
including to support the 500,000 people who attend the city’s
4th of July celebration and for Ohio State fans to attend home
football games (promoted as “Bus it to the Buckeyes”)
(Figure 9). COTA’s special event services are popular
and also provide significant visibility for COTA within the

FIGURE 9 Ohio State Buckeye’s fans aboard COTA'’s “Bus it to
the Buckeyes” service. [Source: COTA (2015).]
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community, particularly by introducing people to COTA
who are typically not regular transit riders.

In 2014, COTA created a new, permanent 88-space park-
and-ride facility in the city of New Albany, replacing a smaller
26-space lot that was leased from a nearby church. This
change was carried out in partnership with New Albany and
will provide park-and-ride access not only to Express buses
bound for downtown Columbus, but also to a new shuttle
service operated by New Albany to serve reverse commuters
headed to job sites in the surrounding business park. COTA
may further expand this facility as demand requires.

In its 2015-2019 Short-Range Transit Plan, COTA has
targeted four potential park-and-ride lots for relocation or
acquisition. Key factors in the creation of new park-and-ride
locations are outreach to the community and identification
of accessible, visible, and safe locations that provide trans-
portation that is competitive with driving. COTA does not
have plans to price parking at these lots.

PARKING MANAGEMENT

Management Approach
Role of Parking

Most transit agencies pursue a wide range of strategies to pro-
mote ridership, one of which is parking. Most but not all of the
agencies surveyed for this synthesis consider parking to be an
important part of their transit strategies. Thirteen of 35 agen-
cies (37%) rated Parking at Major Stops as a Very Important
strategy for promoting access, and an additional 13 agencies
rated it as “Moderately Important” (Figure 10).

Parking at major stops ranked 10th out of 13 ridership
promotion strategies in terms of the number of agencies
considering it a top priority. The most commonly prioritized

strategies are passenger amenities (35 agencies ranked this
as very important or moderately important), improved oper-
ational efficiency (34), station area planning (33), improved
station access (33), and real-time arrival information (32).

Organizational Structure

A variety of functions are required to provide park-and-ride
facilities including planning, finance, enforcement, operations
and maintenance, and capital projects. In large organizations,
these functions tend to be carried out by several different
departments. Ultimate responsibility for management of the
parking system can be housed in one of these departments or
in a stand-alone parking or access division.

Of the 37 agencies surveyed, the most common department
for housing parking management is planning (eight agencies),
followed by maintenance or facilities (five), finance (five),
operations (four), real estate (three), and a stand-alone park-
ing or customer access division (three) (Figure 11). The choice
of department responsible for parking management does not
appear to having any bearing on the agency’s management
approach, such as whether customers are charged for parking
or whether the agency is planning to build new parking.

Policy Vision

When asked if agencies have a long-term plan or defined
vision for station parking, two-thirds (22 of 33 respondents)
reported that they have or are working on a plan or vision.
Agency policies vary from parking expansion policies to
TOD policies. Five agencies have tailored park-and-ride
policies, including the Port Authority of Allegheny County,
whose Transportation Development Plan proposes addi-
tional park-and-ride locations; Hillsborough Area Regional
Transit, which has a plan to expand local-serving park-and-
rides to regional park-and-rides to serve multiples routes

Number of Responses
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Improved operational efficiency
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Bicycle parking
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FIGURE 10 Ridership promotion strategies.
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FIGURE 11 Division responsible for parking management.

and destinations; and Metro Transit (Minnesota) that has a
corridor-specific park-and-ride policy.

Other agencies have long-term parking plans that are
focused on TOD. KCATA has a policy that encourages sur-
face lots in the CBD to develop; Capital Metro’s 2013 TOD
Strategic Plan includes strategies to build transit facilities to
support TOD. It recently worked on two TOD concept sta-
tions (Leander and Lakeline) that envision future mixed-use
development on existing park-and-ride lots.

Eight agencies noted that their parking visions and plans
are currently being updated or developed, some of which are
part of a larger planning process.

Policy Application

Of the agencies surveyed, 29% (10 of 37) have a uniform
approach to parking management; they apply the same poli-
cies to all parking facilities. Of these, most (7 of 10) are agen-

o

cies that do not charge for parking at any facility (Figure 12).
Roughly one-third (13 agencies) have a specific station-by-
station approach to parking management; they consider local
conditions and decide on regulations and pricing on a case-
by-case basis. Three responding agencies use a “typology”
system; transit stations are divided into groups based on their
character and managed on that basis.

The remaining nine agencies use some mix of these
approaches. For example, Los Angeles County Metropolitan
Transportation Authority (LA Metro) has an overall set of park-
ing rules and regulations that are applied systemwide, but tailors
approaches such as demand management, preferred parking,
maintenance, and improvements that are done station by station.

Policies on Bicycle Parking and
Nontraditional Vehicle Parking

Although transit parking facilities are devoted mostly to stor-
ing typical motor vehicles, many agencies also reserve space

Number of Agencies
4 6 8 10 12 14

Systemide approac oy N o
uniformly

Typology [N 3

FIGURE 12 Parking management approach.
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in those facilities for bicycle storage, carpool vehicles, and
electric or other low-emissions vehicles.

All survey respondents that provide vehicle parking also
provide some form of nontraditional parking, with the most
common type being bicycle parking. However, bicycle parking
provisions are often not codified in a policy and are frequently
arranged on a demand- or location-specific basis, when fund-
ing is available, and/or in coordination with municipal or other
partners.

Just 11 of 33 agencies (33%) reported having a specific
policy around nontraditional uses of parking facilities, with
most of these focused on bicycle parking. One of these, King
County Metro Transit’s Strategic Plan for Public Transporta-
tion 2011-2021, Strategy 3.3.2, outlines support for bicycle
and pedestrian access to jobs, services, and the transit system. It
states that “Metro provides three-position bike racks on transit
vehicles and is working to increase the availability of secure
bicycle parking at new and existing Metro transit facilities.”
At stations, Metro also offers leased bike lockers, on-demand
eLockers, and bike racks. Electric vehicle charging stations are
also available at transit hubs in King County.

Parking Expansion
Expansion Planning

Twenty-five of 36 surveyed agencies (69%) reported that they
are currently expanding their parking supply or have plans to
do so. Of these, 14 are providing expanded parking to provide
access to existing services, whereas 11 are expanding parking
supply specifically to provide access to new transit service
now under development (Figure 13). The most commonly
cited reasons for parking supply growth include expansion
of the transit system itself, in response to the demand that
exceeds supply, or simply the availability of funding.

One agency is planning to expand parking supply not
by building new facilities, but instead working to share

o
N

TABLE 11
EXISTING PARKING UTILIZATION
VERSUS FUTURE PARKING EXPANSION

Typical Peak Parking Expansion | No Expansion

Utilization (agencywide) Plans Plans
Less than 50% Full 2 4
50%—-75% Full 9 2
75%-90% Full 5 0
90%-+ Full 5 0

Total 21 6

n=27.

or lease already existing lots and structures. Two agencies
are considering parking supply expansions pending current
studies. Nine agencies, or 25% of those surveyed, have no
current plans to expand their parking supply.

Several agencies have parking expansion plans, although the
current parking supply has not been fully utilized (Table 11).
Sixteen of 21 agencies (76%) have existing parking facilities
that are under capacity and also plan to build more parking. Five
of the 21 agencies that plan to build more parking (24%) own or
manage parking facilities that are more than 90% full at peak.

Funding for Parking Expansion

No transit provider charges parking fees that cover the full
cost of parking garages. Parking expansion is paid for using
a variety of sources and often several different sources for the
same facility. Overall, agencies cite the use of federal, state,
and local grant funds, or simply note that parking facilities
are paid for out of the agency’s own capital program, which is
typically funded using a similar mix of federal, state, and local
revenue sources as well as fare revenue and other user fees
(Figure 14). Often federal funds are available when parking is
being expanded as part of the construction of a new transit line
or station. In this case, FTA funding (along with a local match)
may cover the cost of parking facilities.

Number of Agencies
4 6 8 10 12

Under Study

I

FIGURE 13 Planned expansion of parking supply.
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FIGURE 14 Funding sources for parking expansion.

Three agencies reported on the use of Joint Development
Agreements or other public—private partnerships to fund
parking facilities. NJTRANSIT mentioned the use of financ-
ing backed by parking revenue in addition to the agency’s
capital program.

Shared Parking
Transit Customer Use of Nonagency Facilities

Many transit agencies collaborate with other entities to man-
age parking at and around station areas. Half of these agencies
(18 of 36) have agreements or arrangements with other enti-
ties that allow for transit riders to use nontransit agency-owned
parking. When asked specifically with whom agencies work,
most agencies reported that they coordinate and communicate
most often with municipalities, private organizations, and state
agencies (Figure 15).

Some agencies have formal programs; for example, King
County Metro operates a lease-lot program where private
lots dedicated to other uses (theaters, churches, etc.) are used

w
o

for transit riders as park-and-rides. The agency pays the lot
owners a small monthly fee. For Triangle Transit, the city
of Durham requires any new development that provides
more than 400 parking spaces to include at least 5% of the
required spaces (or 100 spaces, whichever is smaller) for
on-site park-and-ride. Other agencies do not have a formal
program but have arrangements with some private partners,
such as Pace, which has several arrangements with churches,
big box stores, and others such as Metro Transit (MN) and
NJTRANSIT. Overall, agencies reported that they most
typically work with churches and shopping malls to provide
parking for transit customers.

The other half of the respondents do not have these types of
official arrangements, although in some cases riders use non-
agency parking. Three respondents (Broome County Transit,
City and Borough of Juneau, and Ozark Regional Transit)
do not own or manage any parking and also do not have
agreements with other entities to provide transit rider park-
ing. Regional Transportation Commission in Reno does not
own parking, but does have several arrangements with private
parking operators for transit customer use.

N
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Municipality ~ Private Downtown MPO, COG, State Other
Organization Development or Similar Agency
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FIGURE 15 Common entities that provide transit rider parking.
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FIGURE 16 Mound Transit Center includes a three-level
municipal parking ramp that has 50 spaces reserved for Metro
Transit park-and-ride customers. (Source: Metro Transit.)

Agency Profile: Metro Transit Joint
Use Agreements

Metro Transit is the primary public transit operator in the Twin
Cities region of Minnesota. The agency operates bus, bus rapid
transit, light rail, commuter rail, and paratransit. Each year the
agency, in partnership with county governments, MnDOT, and
suburban transit providers, conducts an annual park-and-ride
census to track parking trends at the facilities, which helps plan
for system expansions and transit service levels (Figure 16). As
of its 2014 park-and-ride census, Metro Transit and suburban
transit providers manage 108 park-and-ride lots and structures
regionwide, primarily served by suburban express bus, as well
as light rail and commuter rail. Park-and-ride lots in the Twin
Cities are typically larger facilities: 48 of the 108 facilities have
more than 200 spaces, comprising 86% of the 32,000 spaces in
the system.

The region has significantly expanded park-and-ride
capacity in recent years, guided by the 2030 Plan and Ride
Plan. Over the past decade, the park-and-ride parking sup-
ply grew 78%, from approximately 18,000 to 32,000 spaces.

During the same time period, parking utilization increased
51%, from approximately 12,000 to 18,000 parked cars.
Express bus ridership grew as well, but less so; a 23% increase
from approximately 650,000 to nearly 800,000 riders (Fig-
ure 17).

The size and nature of park-and-ride facilities in the Twin
Cities has changed over time. The system originated in the
1970s with shared-use surface lots, typically at churches.
Over time, the system was expanded to include larger facili-
ties that could support more frequent service and were sited
at locations near transit advantages to provide faster travel
times. Today, 44 of the 108 parking facilities have shared
or complementary uses, comprising 40% of the facilities
and 20% of the park-and-ride spaces in the region. Metro
Transit relies on joint-use agreements with parking lot own-
ers for park-and-rides. Many of these agreements are with
landowners who host facilities that need parking at comple-
mentary hours compared with traditional weekday transit
ridership needs. These parking facilities may be used for
park-and-rides on weekdays, and on nights and weekends,
but primarily support churches, movie theaters, parks, and
shopping centers.

For Metro Transit, feasible joint use facilities must meet
several criteria to be considered, including a visible loca-
tion, easy to access near transit stations, and sufficient
parking capacity, which is evaluated on a site-by-site basis.
Some lots allow for a portion of the site to be used for park-
and-ride parking, others the entire facility; the number of
spaces available for transit customers’ needs to help the
agency meet demand. Operationally, the joint use agree-
ments would benefit both the landowner and Metro Tran-
sit. The agency negotiates joint agreements with various
stipulations (shared maintenance, etc.) and the needs of
both parties must be mutually satisfied. Metro Transit has
different types of arrangements and agreements that are
site-specific.
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FIGURE 17 Metro Transit park-and-ride parking supply, demand, and express bus
ridership 2004—2014. Source: 2014 Annual Regional Park-and-Ride System Survey,

Metro Transit.
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Sharing Transit Parking During Off-Peak Periods

Because the peak demand for park-and-ride parking is typi-
cally on weekdays during traditional business hours, many
transit agencies permit other drivers to use the parking facili-
ties outside of peak hours. Most respondents that own or
manage parking (25 of 33 agencies, 76%) have some type of
agreement or policy for the nontransit users.

Off-peak uses include special events such as farmers
markets, food truck events, and carnivals and fairs. Other
occasional or temporary uses include film production and
construction project staging. Some agencies allow for other
transit agencies, local businesses, and municipalities to lease
or use parking (including both during the weekday and at
oft-peak hours).

King County Metro Transit works with several partners
to offer its parking for both peak and off-peak uses. At tran-
sit facilities with less than 90% utilization on weekdays the
agency offers a special permit to businesses that allow for the
use of the excess parking supply. After hours, Metro has an
agreement at its Issaquah Highlands Park & Ride lot for use
as overflow parking for a nearby cinema. The agency’s lots
are used by the Bellevue School System for school pick-up
needs at the Overlake Village Park & Ride, with a special use
permit. For weekend special events, such as University of
Washington Husky, Seahawks, and Sounders sports games,
Metro allows for park-and-ride spaces to be used for game
day parking.

Transit-Oriented Development

TOD creates walkable, mixed-use neighborhoods near high-
quality public transit services (typically within %2 mile). In
recent years, many transit agencies have worked to encour-
age TOD near their stops and stations to promote ridership,
generate revenue, or accomplish other goals. Because this
type of development is often contemplated for surface park-
ing lots adjacent to the stations, transit agencies’ policies
and efforts around TOD are closely related to their parking
policies.

Joint Development

Many transit agencies have pursued “Joint Development”™—
arrangements in which agency-owned land near a stop or
station is developed in partnership with a private developer
or other public agency. Most commonly, this land is in use
as surface parking prior to development. Most agencies
surveyed (23 of 32 or 72%) have engaged in (or have the
authority to engage in) joint development on agency land.
The complex nature of development on transit agency land
has resulted in a variety of types of development projects in
relation to parking. Some projects provide or replace exist-
ing parking.
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Agency Profile: MARTA TOD and Parking

MARTA is the largest transit provider in the southeastern
United States, providing heavy rail and bus service to Fulton,
DeKalb, and Clayton counties in the Atlanta metropolitan
region. Its 38 rail transit stations represent a variety of com-
munity contexts, from stations in the high-intensity metropol-
itan core (such as the Peachtree Center station in downtown
Atlanta) to those in lower-intensity, park-and-ride-oriented
settings (such as the Hamilton E. Holmes and Indian Creek
stations at either end of the east—west Blue Line). These also
include purpose-built park-and-ride stations such as North
Springs and the station connecting directly to the domestic
terminal at Hartsfield—Jackson Atlanta International Airport.

The majority of MARTA'’s rail stations feature parking,
even in highly urban environments. Historically, MARTA
has not charged customers for daily parking, although it does
charge $5-$8 per day for parking more than 24 hours. The
agency is beginning to explore changes to its parking policy
that may include charging nontransit users.

With such a variety of stations, MARTA has taken a case-
by-case approach to managing its parking resources and
advancing TOD throughout the system (Figure 18). To date,
the most tangible efforts in TOD have been at the Lindbergh
Station, where the agency constructed a new headquarters and
led a joint development project that added office, multi-family
residential, and retail development around the station. This
relatively early effort introduced new opportunities for the
agency, but also led to new challenges; the one-for-one park-
ing replacement policy that MARTA used at the time led to the
replacement of a large number of spaces, many of which are
underutilized today. This amount of parking was planned and
constructed for the full buildout of the TOD district, although
weaker development market conditions than those at the time
of the station area planning and a change in the development
team kept many of the proposed development phases from
occurring leaving MARTA with an excess of parking at the
station and assuming responsibility for its financing.

FIGURE 18 MARTA’s surface parking at Inman Park Station.
(Source: Nelson\Nygaard.)
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Revising the Approach

Having learned lessons from its experience with the Lindbergh
Station, MARTA has recently shifted attention and resources
back to its TOD program and is currently in the process of
forming joint development agreements at multiple stations. It
has taken a revised approach to parking retention and other
site development dynamics; the agency calculates the average
utilization of station parking over a 5- to 7-year period and
uses this number as the basis for parking replacement targets.
The agency is taking a more proactive role with surrounding
neighborhoods, working to build consensus and understand
neighborhood expectations on the scale of development and
appropriate parking levels to avoid neighborhood spillover.
The agency has also taken a more innovative approach to
financing parking, using federal transportation funding admin-
istered through the Atlanta Regional Commission (the Atlanta
area’s MPO) and its own local match to secure funds for garage
construction, but allowing developers to finance and build the
facility with a guarantee that MARTA will reserve a portion
for rider use. MARTA then uses these funds to purchase spaces
for its patrons in a constructed parking facility.

The joint development agreements that MARTA is cur-
rently creating and advancing engage FTA for review and
approval of parking plans. FTA has allowed MARTA to estab-
lish agreements on sharing the parking that it secures, with
an overall goal of reducing parking. One approach that the
agency has begun taking for this is instituting requirements
that a portion of MARTA'’s replacement spaces would be avail-
able for MARTA users for certain times of the day, such as
from 6 a.m. to 10 a.m. This allows the basic commuter market
using these MARTA-reserved parking spaces to continue to
be served; however, it also allows for any fluctuation in these
commuter demand levels to flex parking to other users without
needing to revise parking rights agreements.

Parking Replacement

When transit agencies pursue joint development on land for
use as surface parking, they often seek to replace some or all of
that parking, most commonly in a new on-site parking struc-
ture. Twenty-six of 37 respondents (71%) have considered
or implemented structured parking at stations in coordination
with TOD or joint development. Because parking structures
are both expensive and require a large amount of space, the
issues of how much structured parking to provide, and how to
pay for it, become a major factor in determining the feasibility
of joint development.

Twenty-three of 36 respondents (64%) do not have a written
or formal policy governing what should happen when devel-
opment replaces surface parking. Regardless, most responding
agencies typically aim for a one-to-one replacement or build
more parking where existing or expected demand is high.
Some agencies refer to FTA’s Joint Development Guidelines
during decision making.

TABLE 12
AGENCIES WITH PARKING REPLACEMENT POLICIES

One-to-One Replacement ‘ Demand-Based

KCATA BART (tradeoffs tool)
LIRR CTA (tradeoffs tool)
NJTRANSIT (and account LA

for growth potential)
Pace MARTA
RTD (with exceptions) TriMet
WMATA UTA

A minority of agencies have a standard policy that speci-
fies what should happen when development replaces surface
parking (Table 12). Six of 36 respondents (17%) have a policy
that requires one-to-one replacement of all parking removed
by development (some specify that they regularly accommo-
date exceptions to this rule.) Six of 36 respondents (17%)
plan for parking replacement based on current or expected
future parking demand. For example, MARTA bases its num-
ber of parking spaces needed on historical parking demand
counts (using 7 years of data). Utah Transit Authority esti-
mates the parking needed using a minimum 20-year horizon,
which projects the number of spaces needed to meet future
peak hour demand, plus 5%.

Anecdotally, several agencies have recently worked on
joint development projects to minimize the amount of park-
ing provided. For example, Capital Metro (Austin) is cur-
rently negotiating joint development for agency-owned land
at Plaza Saltillo Station, which is adjacent to the Downtown
Station. No off-street parking is expected to be provided
and on-street parking is readily available. Another example
is a joint development agreement between the Delaware
Transit Corporation, ING Bank at Riverfront, and the city
of Wilmington, Delaware, to build a new structured parking
facility at a major station.

Agency Profile: BART Replacement Parking Policy

BART operates heavy rail serving the San Francisco Bay Area.
The system carries more than 420,000 passengers each day.
The District owns and manages more than 46,000 parking
spaces at 33 BART stations, which includes 15 parking struc-
tures and 30 surface parking lots.

Since the adoption of its TOD policy in 2001, BART has
sought out opportunities to develop the property around its
stations, including in some cases the land held as surface
parking. As the agency has evolved from strictly a transit
(and parking) provider to also a land developer, it has sought
a better understanding of the implications of its parking poli-
cies and how those policies impact its ability to maximize the
value of its transit stations.

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/23493

Transit Supportive Parking Policies and Programs

Historically, BART has had a one-for-one parking replace-
ment requirement for any development that affected its exist-
ing parking facilities. In recent years, as more development
has occurred at BART, it became clear that this policy was
negatively impacting the agency’s ability to jointly develop
its valuable land assets. Although agency staff provided for
some flexibility with replacement parking on an ad hoc basis,
there was limited consistency about how parking replace-
ment should be evaluated internally and applied externally.
The end result was developers consistently asking for waiv-
ers from parking requirements and increased uncertainty
regarding project approval.

In 2005, a new BART replacement parking model was
developed with the goal of providing internal and exter-
nal stakeholders with an open and practical planning tool.
The model seeks to account for not just impacts on parking
and BART ridership, but also how projects can support joint
development efforts, address BART’s overall fiscal health
and long-term capacity challenges, and ensure consistency
with BART’s multimodal access policy.

The model incorporates four steps. First, specific data
inputs are collected for the station area where the joint
development is proposed such as existing ridership, parking
occupancy data, access data by mode, and population and
employment within 0.5 mile. In addition, a synthesis of the
policy context and access issues at the station is completed.
This qualitative information is used to assess whether local
partners are willing to make decisions that will support the
replacement parking scenario being considered by BART.
Second, specific future development scenarios are created
including project size, type of land uses, parking assets and
policies related to shared parking, parking pricing, and other
planned access improvements. In the third step, each sce-
nario is evaluated according to established criteria for that
station, such as ridership impacts, parking demand impacts,
associated costs and revenues, and mode shifts. The final
step is to use the analysis to develop a joint development
and access and replacement parking scenario that could be
included in ongoing planning processes.

By using this policy, BART has been able to complete
joint development projects on its property that will supply
less than full parking replacement, but meet the agency’s
goals for increased ridership and revenue. For example, a
large development project is proceeding for MacArthur Sta-
tion in Oakland (Figure 19). The model showed that even
with a loss of 50% of the parking, ridership would increase
substantially because of BART’s ability to capture a portion
of the trips from the new residential and retail activity, as
well as improve transit access to the station. It also revealed
that this reduced parking scenario outperformed other sce-
narios from an expenditure and revenue perspective.

The final development plan changed substantially from
the model inputs; however, the model was a crucial piece in
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FIGURE 19 TOD at MacArthur BART station. (Source: Nelson\
Nygaard.)

securing approval of a final development plan that required
approximately 75% replacement parking. When complete,
MacArthur Transit Village will supply 624 units of housing
adjacent to the station, including 90 units of permanently
affordable housing. A new parking structure, built by the
developer, will supply 478 parking spaces for BART riders.

Value Capture

The presence of high-quality transit increases the value of
surrounding land. Some localities and transit agencies have
sought to generate revenue, either for transit or for other
local needs, by attempting to realize or capture some por-
tion of this additional land value generated by transit prox-
imity (Figure 20).

Joint development, discussed previously, can be a form of
value capture if the deal is revenue-positive for the operator.
Eighteen of 21 responding agencies (86%) have used joint
development. In addition, seven agencies have used air rights
development—creating new developments in the empty
space above transportation facilities. Four agencies have used
a developer impact fee to generate revenue and three have
used negotiated exactions. One agency has used transporta-
tion utility fees as a value capture strategy.

Station Area Policies

Transit agencies collaborate with several other entities to
manage parking at and around station areas. This includes,
but is not limited to, agency participation in the development
of local land use policies, development standards, and station
area access. When asked specifically with whom agencies
work, most reported that they coordinate and communicate
most often with municipalities; private operators, businesses,
and institutions; and state agencies (Figure 21).

Several agencies reported that local governments have
implemented policies that encourage TOD or transit-supportive
development densities. Working with CTA, Chicago created
a TOD policy that allows for lower parking ratios within
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FIGURE 20 Value capture strategies in use.

600 feet of all stations, and within 1,200 feet if the devel-
opment occurs along a “pedestrian street.” In the St. Louis
region, some municipalities have created overlays or special
districts to allow for lower parking ratios at transit stations.
Santa Clara Valley Transportation Authority serves as a tech-
nical resource for the municipalities it serves. Almost all of
the 16 local governments in the Authority service area have
TOD and/or transit-supportive policies and zoning codes,
including San José, which has set reduced parking require-
ments near transit stations.

Agency Profile: LA Metro Documented
Parking Policy

LA Metro is the regional transportation planning agency and
public transit operator for Los Angeles County. LA Metro pro-
vides a range of transit services, including local fixed-route
bus, bus rapid transit, commuter rail, heavy rail, streetcar, and
demand-responsive ADA transit. Metro operates park-and-ride
facilities with 22,000 parking spaces at 48 bus and rail stations.
The parking supply is expected to increase to 25,000 parking
spaces with the completion of its Expo II, Gold Line Foot-
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hill Extension in 2016 and could increase to 30,000 spaces
if Metro acquires the Caltrans-owned parking lots scattered
throughout the county.

In July 2003, LA Metro formally adopted policies for man-
aging its park-and-ride assets. It documents how the agency
will manage its existing parking resources, develop new
facilities, and work with localities to improve and periodically
assess the need to provide nonauto access to transit. For exist-
ing facilities, the policy states that LA Metro will monitor
occupancy, and for facilities with more than 75% occupancy it
will pursue management strategies such as parking districts that
allow for shared parking between sites or users, and charging at
parking lots where occupancies exceed 90%. The policy places
several conditions on the implementation of parking charges
including that the actions not cause significant decreases in
transit system ridership, not cause adverse spillover parking
into surrounding areas, that rates are competitive with sur-
rounding facilities, and that revenue can cover expected costs.
Variable pricing by time of day is permitted, and payment is
to be integrated with the fare payment system. The policy also
documents the agency’s strategy for improving the efficiency
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FIGURE 21 Common collaborators on parking for transit.
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of parking (carpool/vanpool preference, time limits, and
innovative technologies), and increases the supply of parking
cost-effectively (re-striping, tandem parking, and mechani-
cal parking).

For the highest-demand facilities, the policy documents a
set of strategies for increasing the supply of available parking
including buying or leasing nearby existing parking facilities,
building parking lots or structures, and working with jurisdic-
tions or private entities to provide parking or shared parking.
The policy also encourages working with localities to make
more on-street parking available to transit riders. Finally, the
policy provides for the consideration of other public policy
changes to promote station access, including working with cit-
ies to better integrate land use and transportation and improve
local parking controls.

The first paid parking facilities under the policy were
implemented in 2004. Paid parking permits were introduced
at two Gold Line Metrorail stations (Sierra Madre Villa and
Lake Avenue) at a cost of $29 and $28 per month, respectively.
Today, reserved paid parking is available at 15 LA Metro sta-
tions, with both monthly and daily reserved parking available
(Figure 22). Patrons register and pay online. According to LA
Metro, such charges have not resulted in reduced ridership or
neighborhood spillover. More than 90% of parking spaces in
the system remain free.

LA Metro also has a joint development policy that was
last revised in October 2009. The goals of the policy are to
encourage comprehensive planning and development around
station sites and along transit corridors, and reduce automobile
use and congestion through encouragement of transit-linked
development. At specific sites, the policy aims to promote and
enhance transit ridership, enhance and protect the transporta-
tion corridor, enhance the land use and economic development
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FIGURE 22 LA Metro park-and-ride parking facility.
(Source: LA Metro.)

goals of surrounding communities, and generate value to LA
Metro. The joint development policy provides specific imple-
mentation procedures for soliciting project proposals, evalu-
ating proposals, and dealing with unsolicited proposals. The
policy includes no specific requirements for parking replace-
ment. According to LA Metro staff, parking spaces are added
or replaced depending on demand.

LA Metro currently has a project underway to update
the agency’s parking policies and develop a comprehen-
sive Supportive Transit Parking Program Master Plan. In its
first phase, the project will develop management alternatives
for the board to consider. In its second phase, a Metro Parking
Strategic Implementation Plan (a 5- to 10-year program) will
be presented to the Board for adoption that will include proj-
ects for implementation. Finally, some of the areas the master
plan will cover include a facilities assessment, ridership versus
demand model, supply and demand analysis, and an evalua-
tion of Metro’s parking enforcement, management, organiza-
tional structure, and maintenance schedule.
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CHAPTER FIVE

CONCLUSIONS

Parking is widely recognized as an important factor influ-
encing transit access and ridership. As transit agencies work
to attract customers, parking policies, in particular parking
pricing, play a critical role in transit agency decision mak-
ing. An increasing number of transit agencies are currently
revising their parking policies to encourage transit use and to
efficiently use resources consumed for parking.

This synthesis documents transit agency parking policies
and parking management at transit stations using three primary
resources: (1) a scan of current research on transit-supportive
parking policies, (2) an original survey distributed to a sample
of transit agencies, and (3) several brief agency profiles based
on interviews and existing available data. The survey was dis-
tributed to 46 transit agencies of which 37 (80%) responded.
Participating transit agencies represent a broad spectrum in
terms of service type, jurisdiction, ridership, mode, types of
parking, and parking policy.

Although there is substantial published literature on
parking policy, there is limited existing research docu-
menting the impact of parking policies on transit ridership.
Within the existing research, there are inconsistent findings
regarding which parking policies support and promote the
use of transit. The survey results also indicated that there
are differing approaches to parking management designed
to attract transit riders. Opposing approaches to achieve the
same objective furthers the notion that parking manage-
ment is highly contextual, as well as suggests that further
research is warranted.

Several factors can complicate a transit agency’s park-
ing policies and decision making, including station context,
land value and development opportunity, network service
characteristics, community plans, state and local laws,
and funding. In response to these challenges, transit agen-
cies have adopted a variety of policies to manage station
parking. The primary parking management tools identified
through the literature review, survey, and agency profiles
include:

 Parking pricing:
— Free parking,
— Flat pricing,
— Demand-based pricing, and
— Event pricing.

* Partnerships:

— Leasing parking through a private partner,

— Leasing parking through a municipal partner or another
public entity,

— Sharing transit agency-owned parking with other
uses, and

— Partnering with localities to manage parking in a sta-
tion area.

Nontraditional parking policy:

Bicycle parking,

— Carpool and vanpool parking,

Green and hybrid and electric charging stations, and

Carshare pods or bikeshare stations.

Transit-oriented development and joint development:

— One-to-one parking replacement,

— Site-specific or flexible parking replacement, and

— Station typology.

Parking capacity expansion:

— Expand parking (and use parking more efficiently)
for existing service, and

— Expand parking for new service.

Notable findings from this synthesis included the
following.

Inconsistent findings about the ridership impact of
providing parking versus station area development.
Published research has arrived at various conclusions on
transit ridership when comparing providing parking at
stations with providing housing or jobs. One study found
that to maintain ridership levels the density of housing
or jobs needed is higher than most municipalities would
be able or willing to build. Another study found that to
generate the same ridership as a surface parking lot hous-
ing development must be built to 110-150 units per acre.
Other studies have concluded that building housing at
transit stations, not parking, is the most effective way to
maximize transit ridership. Another paper demonstrated
that parking and transit-oriented development are depen-
dent on local real estate conditions, implying that the
trade-offs between parking supply and the built environ-
ment are highly contextual.

Parking pricing is used as a tool to boost ridership.
Findings regarding parking pricing at transit stations
revealed contradictory approaches to encouraging transit
ridership, as charging for parking may reduce demand.
Some agencies offer free parking to encourage tran-
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sit customers, while others price parking to shift some
parkers to the use of alternative access modes, leav-
ing the limited parking available for those who are less
price-sensitive or lack alternatives. Although the litera-
ture and survey results do not agree on standard pricing
approaches or fees, TCRP Report 153 from 2012 notes
that for transit to be a competitive option parking fees in
combination with a round trip transit fare should be less
than all day parking costs in the central business district.
Only one of five riders uses a park-and-ride, and as a
result many agencies have an excess parking supply.
Although the degree to which there is an excess parking
supply varies between transit modes and between agen-
cies, transit riders use fewer parking spaces than corre-
sponding ridership levels would suggest. Survey results
indicated that the average park-and-ride mode split is
only 22%, implying that 78% of riders are arriving at
the station by taking transit, walking, biking, or some-
thing else. Results also revealed that across all survey
respondents 35% of the parking supply is unused at the
busiest time on a typical weekday, although capacity
varies widely from station to station.

Three-quarters of survey respondents that have excess
parking capacity also plan to build more parking.
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parking on transit ridership, almost all respondents pro-
vide some type of nontraditional parking. The most com-
mon alternative parking type is bicycle parking, with
94% of survey respondents providing some type of
bicycle racks. As documented in TCRP Synthesis 62,
more research is needed to quantify the impact of provid-
ing bicycle parking on transit ridership.

Agencies engage in joint development agreements.
Most survey respondents have either employed (or
have the authority to employ) joint development agree-
ments. Some projects have replaced parking and others
have not; however, transit agencies are becoming expe-
rienced with these types of transactions.

Transit parking is provided by transit agencies,
municipalities, and the private sector. As transit agen-
cies are primarily in the business of providing transit ser-
vice, agencies regularly coordinate and partner with the
public and private sector to provide and manage parking
facilities for transit riders. Likewise, three-quarters of
agency respondents indicated that nontransit riders use
agency parking, typically outside of peak hours. This
suggests that these partnerships allow for flexibility and
demand-responsiveness in the parking system.

Despite excess parking capacity in many agency sys- Overall, the lack of research that quantifies the impact of
tems, most survey respondents have plans or policies to  parking policies on transit ridership suggests several opportu-
build more parking. The most commonly cited reasons nities for follow-up work. Several key areas are largely absent
for increasing parking supply include expansion of the from the existing documentation on this topic including:
transit system itself, response to the demand that exceeds

supply at a specific station, and funding availability. * When to provide parking and when not to, which is espe-

Providing parking is not a top strategy for agencies
to attract riders. Survey results indicated that providing
parking at stations is not as important to agencies as fac-
tors such as passenger amenities, operational efficiency,
station area planning, and improved station access.
Indeed, providing parking was ranked 10th out of 13 rid-
ership promotion strategies by responding agencies.
Nevertheless, research shows that agencies spend sub-
stantial resources constructing, maintaining, and operating
their parking supplies.

Many agencies provide nontraditional parking (e.g.,
bicycle parking). Although there is little documented
evidence about the impact on providing nontraditional

cially pertinent given the relatively high cost of land
within transit agency service areas, the high cost of pro-
viding parking, and increasing demands for transit agen-
cies to control costs and help meet air quality targets.
Comprehensive and detailed analyses of the quantita-
tive relationship between providing parking and levels
of transit ridership.

Station typologies and their catchment areas with regard
to the role of parking and parking replacement includ-
ing data on individual station areas, their placement on
the transit route or line, catchment areas and land use
context, and how these variables would be used to man-
age parking supply and regulations.
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APPENDIX A

Survey Questionnaire

TCRP J-07/SH-15 Transit Supportive Parking Policies and Programs

Survey Instructions

This study, sponsored by the Transportation Research Board, will collect information about parking policies and programs
that support transit access and ridership. You are invited to participate because your agency owns, manages, or
operates parking at transit stations or has parking policies that encourage transit ridership. Your organization was
identified by the project advisory panel as an important and interesting agency to include in this survey.

This effort is intended to capture diverse representation of transit agencies in terms of geography, type of transit service,
size of agency, and other criteria. We expect this study will be of direct value to you and your organization; the quality of
the report is enhanced with every response received.

If a question does not apply to you, please indicate "N/A". If you cannot answer a question, you may leave it blank.
When estimating a percentage, please precede it with a tilde (~), for example ~10%.

Please complete the survey by Friday, February 13th, 8pm EST.

Thank you for taking the time to participate. If you have any questions or need clarification, please don’t hesitate to
contact me: Lisa Jacobson, email: ljacobson @nelsonnygaard.com, direct phone line: 617-521-9406.

Respondent Information

* 1, Respondent Information

Name of Respondent: | |

Agency Name: | |

About Your Agency

2. What is the primary city, town, or region served by your transit agency?
| |

3. How would you describe the agency’s service jurisdiction from the following (choose

the largest that applies, as it is assumed to be inclusive of all smaller descriptions):
O More than one state

O Multiple counties or parts of counties

O One county or county-equivalent jurisdiction

O One city/municipal jurisdiction

O Sub-municipal service area (such as a campus, a corridor, or another district entirely within a political jurisdiction)

O Other (please specify)

Page 1
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4. How would you classify the agency's primary service-area setting? Choose all that
apply.

|:| Suburban/small urban

I:‘ Urban

|:| Special targeted area (such as a university campus vicinity, a business or employment district, or a corridor)

5. What transit services do you manage or operate? Choose all that apply.
I:‘ Local fixed-route bus (includes trolleybus and trackless trolley)

|:| Express or commuter bus

I:‘ Bus rapid transit
|:| Commuter rail
I:‘ Heavy rail

|:| Demand-responsive

I:‘ Ferry/water taxi
I:‘ Other transit types (please specify)

6. How would you describe the immediate areas around your stations, e.g. not typical

curbside stops? Choose all that apply.

|:| Park and ride/parking facilities available for transit rider use

I:‘ Downtown or other employment center with some dedicated rider parking (either privately or publicly owned/operated)
|:| Downtown or other employment center with no dedicated rider parking

I:‘ TOD or other mixed-use districts with some dedicated rider parking

|:| TOD or other mixed-use districts with no dedicated rider parking

|:| Other (please explain)
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7. What is the nature of the agency’s organization? Choose any that apply, or add more
detail.

I:‘ Autonomous authority (not part of an elected government, but with similar powers such as taxation, bonding, or eminent domain)
|:| Department or division of a local government
|:| Department or division of a state government

I:‘ Administered within a metropolitan planning organization (MPO)

I:‘ Other (please explain)

Parking Inventory

8. What percentage of your daily riders drive and park to use your transit system? Report
by transit service, if possible. If not available, use "Other".

Local fixed-route bus (includes trolleybus and trackless trolley) |:|
Express or commuter bus |:|
Bus rapid transit |:|
Commuter rail |:|
Heavy rail |:|
Light rail |:|
Streetcar |:|
Demand-responsive |:|
Ferry/water taxi |:|

9. How many parking spaces does your agency own and/or manage?

a

Page 3
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10. How many parking spaces do you own and/or
manage by transit mode? Count only spaces that
could be used by riders or customers of the agency,
not those principally reserved for agency staff or
service uses. If spaces are used for more than one
mode, please explain in the 'Other' section:

Local fixed-route bus (includes trolleybus |:|

and trackless trolley)

Express or commuter bus |:|
Bus rapid transit |:|
Commuter rail |:|
Heavy rail |:|
Light rail |:|
Streetcar |:|
Demand-responsive |:|
Ferry/water taxi |:|

11. What types of parking does your agency own and/or manage, besides standard
vehicular parking:

|:| Bicycle parking

|:| Carpool or vanpool spaces
I:‘ Green/hybrid vehicle spaces
|:| Electric charging stations
|:| Compact vehicle spaces

I:‘ Large vehicle spaces (e.g. truck, SUV)

I:‘ Other (please specify)
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12. Do your passengers/riders use parking facilities owned and/or managed by other
entities? Choose all that apply.

|:| Muncipal
|:| Private operator of a single use lot or structure

I:‘ Private operator of a lot or structure associated with another use (e.g. church, residences, etc.)

|:| Another transit agency

|:| Quasi-public agency

|:| Other (please explain)

13. Does your agency charge for parking?

Parking Pricing Policies

14. Why does your agency charge for parking? Choose all that apply.

|:| Manage demand
|:| Generate revenue
I:‘ Cover costs

|:| Balance demand between stations
|:| Attract riders

|:| Other (please specify)

15. How are parking rates determined? Please explain, include link to policy document, or
email us the policy document.

Page 5
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16. What is the annual revenue the agency collected from parking in the most recent
known year?

Year reported |:|
Parking permits/daily/hourly payments: $ |:|
Special Event parking: $ |:|
Parking fees and citations: $ |:|
Other (specify): $ |:|

Parking Pricing: Weekdays

17. What are your most common parking rates? Choose the nearest value.

Rates
Hourly rate
Daily rate

Monthly

1l

Annual

N/A
[ ]

18. What is your range of parking rates? Choose the closest numbers.

Low High

19. How do your rates compare with typical rates for private or municipal parking facilities
near transit stops/stations?

O Agency rates higher

O Agency rates about the same
O Agency rates lower
O Varies widely

O Other (please specify)

Page 6
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20. If you provide parking for special events, do you have event rates?

Typical event rates:

21. Do you charge for parking on weekends (Saturday - Sunday)?

O Yes
O o

Parking Pricing: Weekends

22. What are your most common parking rates? Choose the nearest value.

Rates
Hourly rate
Daily rate
Monthly

Annual

1l

N/A
| |

23. What is your range of parking rates? Choose the closest numbers.

No Parking Pricing

Page 7
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24. Why don't you charge for parking? Choose all that apply.

|:| Attract more riders

|:| Minimize spillover parking

I:‘ Not enough demand

|:| Cost to maintain technology

|:| Cost to enforce

I:‘ Public or rider resistance/pushback
|:| Nearby parking is free

|:| Included in transit pass

I:‘ State or municipal laws

|:| Other (please specify)

25. Do you provide parking for special events?

If yes, do you charge for parking? What are your typical event rates?

a

v

Parking Management

26. What division of your agency is responsible for parking management?

27. How does your agency approach parking management?
O System-wide approach applied uniformly to all parking resources (for example same hours, same rates, etc.)

O By using a station typology (for example, a different model for stations with structures than for those with surface lots)

O Specific station-by-station

O Other (please explain)

Copyright National Academy of Sciences. All rights reserved.
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28. Does your agency have a long-term plan or defined vision for parking at transit
stations? This could be a simple policy on replacement or future addition, or might be
more elaborate. Please describe as appropriate.

a

v

29. Does your agency have any specific policies regarding the allocation of bicycle,
carpool, green vehicle, or other non-traditional spaces?

(O ves
O No

If yes, please describe policies, include a weblink, or email us the policy document.

v

30. Does your agency have arrangements in which other entities are allowed to use
parking your agency owns or operates, especially outside of traditional commute hours?

O Yes
O o

Please explain.

v

31. Does your agency have arrangements with owners or operators of private parking
facilities (especially garages or parking serving private properties) to allow spaces to be
used for transit riders?

O ves
O o

If yes, please explain.
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32. What percentage of your facilities are full at peak?
O 90%-100% of facilities are full at peak

O 70%-90% of facilities are full at peak

O 50%-70% of facilities are full at peak

O 25%-50% of facilities are full at peak

O 0-25% of facilities are full at peak
O na

33. What is typical peak parking utilization for all parking in your agency’s system?

L]

34. What resources does your agency use to enforce parking? Select any of the following
that apply:

|:| Agency staff or police
I:‘ Municipal police
|:| Private management vendor under contract with the agency

|:| Other public agency (such as a city or county government department)

Parking Planning

35. Does your agency currently plan on constructing, acquiring, or leasing additional
parking facilities for transit riders' use? Please explain.

PN

Page 10

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/23493

Transit Supportive Parking Policies and Programs

48

TCRP J-07/SH-15 Transit Supportive Parking Policies and Programs

36. Does your agency have a parking replacement policy when changes are made on the
station site? This generally involves redevelopment of the station site or area, but might

also be applied to other changes that consume parking spaces like added bus bays or
utility structures.

If yes, please describe: is it a target ratio of spaces removed to spaces replaced, a required ratio, an analytic tool, or something else (like a
proffer system with partner agencies and developers)?

[~

37. How has your agency funded the construction of parking facilities that the agency
owns and operates?

38. With which partner agencies does your agency collaborate on parking management?
Choose all that apply.

|:| Municipality or multiple municipalities
|:| Private operators, business, or institution
I:‘ Downtown development authority, community redevelopment agency, or similar

|:| Metropolitan planning organization (MPO), council of governments (COG), regional planning association (RPA), or similar regional
agency

|:| State agency (especially a transportation agency)

|:| Other (please explain)
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39. How important are these strategies to your agency

when looking to increase ridership?

Very Slightly Low Not
Moderately Important
Important Importantlmportancelmportant

Strategic partnerships O O O O O O

with other agencies
(such as universities,
business
improvement
districts, etc.)

Bicycle parking

O
O
O
O
OO
OO

Station area
planning and
development,
especially transit-
oriented
development

Providing parking at
stations or major
stops

Priority parking (e.g.
carpool, compact,
green, etc.)

Improved operational
efficiency

Marketing/Advertising

New transit capital
infrastructure

Increased security at
stations and stops
and on vehicles

New rolling stock

o0 O OO0 O O O
oo O 00O O O O
o0 O OO0 O O O
oo O 00O O O O
O
O

Improved station
access (e.g.
surrounding area
improvements)

Passenger amenities

O
O
O
O

O O
O O

(either on or off
transit vehicles)

Real-time arrival

O
O
O
O

information

Other (please specify)

Development/Land Use

Page 12
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40. Does your agency have a dedicated real estate office?

41. Has this office engaged in, or does it have authority to engage in any, joint
development partnerships on agency-owned land?

O Yes
OLS

42. Has your agency considered or implemented structured parking at stations to create
more space for TOD or a joint development?

O ves
O o

If yes, please explain or give an example.

v

43. Has your agency used any of these value capture strategies:
|:| Transportation utility fees
I:‘ Development impact fees

|:| Negotiated exactions

44, If your agency has used value capture, how has it done so? Do the value capture
policies affect the parking requirements near transit stations?

A
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45. To what extent has your agency been involved in developing municipal parking
policies at station areas (e.g. encouraging higher or lower requirements)?

O We are regularly involved in these discussions/decision-making
O We are involved with some municipalities
O We are rarely involved with this type of decision-making

O We have never worked with municipalities on this topic

O Other (please explain)

46. Do the local governments in your service area have land use policies or regulations
that encourage TOD or transit-supportive development densities? If yes, do these policies
and regulations generally set reduced parking requirements at or near transit stations?

Bonus Page

47. Is there anything else that your agency does that is relevant or that you want to share?

Thank You!

| ‘ ’

Thank you for taking the time to participate. If you have any questions or need clarification, please don’t hesitate to
contact me: Lisa Jacobson, email: ljacobson @ nelsonnygaard.com, direct phone line: 617-521-9406.

Page 14
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APPENDIX B
List of Survey Respondents

Bay Area Rapid Transit (BART)

Broome County Transit (BCT)

Capital Metropolitan Transportation Authority (Capital Metro)

Capital Transit, City & Borough of Juneau, Alaska

Central Ohio Transit Authority (COTA)

Central Puget Sound Regional Transit Authority (Sound Transit)

Chicago Transit Authority (CTA)

Delaware Transit Corporation

Fairbanks North Star Borough (FNSB) Transportation

Greater Cleveland Regional Transit Authority (RTA)

Hillsborough Area Regional Transit (HART)

Jacksonville Transportation Authority (JTA)

Kansas City Area Transportation Authority (KCATA)

King County Metro Transit

Lane Transit District

Los Angeles County Metropolitan Transportation Authority
(LA Metro)

Maryland Transit Administration (MTA)

Metro Transit (Minneapolis)

Metro Transit (Saint Louis)

Metropolitan Atlanta Rapid Transit Authority (MARTA)

Metropolitan Transportation Agency Long Island Rail Road
(LIRR)

Metropolitan Transportation Agency Metro North Railroad
(MTA MNR)

Nashville Metropolitan Transit Authority (MTA)/Regional
Transportation Authority of Middle Tennessee (RTA)

New Jersey Transit (NJ Transit)

Ozark Regional Transit (ORT)

Pace Suburban Bus Agency (Chicago Suburbs)

Port Authority of Allegheny County

Regional Transportation Commission of Southern Nevada (RTC)

Regional Transportation District (RTD)

Research Triangle Regional Public Transit Authority
(Triangle Transit)

Santa Clara Valley Transportation Authority (VTA)

Southeastern Pennsylvania Transportation Authority (SEPTA)

Transit Authority of Northern Kentucky (TANK)

Tri-County Metropolitan District of Oregon (TriMet)

Utah Transit Authority (UTA)

VIA Metropolitan Transit (San Antonio)

Washington Metropolitan Area Transit Authority (WMATA)
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APPENDIX C
Survey Results

Includes completed surveys only.
Respondent Information

Question 1. Respondent Information

q Response Response
Answer Options Percent Count
Name of Respondent: 100.0% 37
Agency Name: 100.0% 37
answered question 37
skipped question 0

About Your Agency

Question 2. What is the primary city, town, or region served by your
transit agency?

. Response
Answer Options Count
37
answered question 37
skipped question 0

Question 3. How would you describe the agency’s service jurisdiction from the following
(choose the largest that applies, as it is assumed to be inclusive of all smaller descriptions):

Answer Options Ig:g:;ste Rgsg‘l’:tse

More than one state 13.5% 5

Multiple counties or parts of counties 51.4% 19

One county or county-equivalent jurisdiction 32.4% 12

One city/municipal jurisdiction 2.7% 1

Sub-municipal service area (such as a campus, a corridor, or 0.0%

another district entirely within a political jurisdiction)

Other (please specify) 0.0% 0
answered question 37

skipped question 0

Question 4. How would you classify the agency's primary service-area setting? Choose all
that apply.

c Response Response

Answer Options Percent Count
Rural 10.8% 4
Semi-rural 24.3% 9
Suburban/small urban 62.2% 23
Urban 83.8% 31
Special targeted area (such as a university campus vicinity, a 21.6% 8
business or employment district, or a corridor)

answered question 37

skipped question 0
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Question 5. What transit services do you manage or operate? Choose all that apply.

Answer Options ll;:l?c(;llste Rgs(?l(l):ts ¢

Local fixed-route bus (includes trolleybus and trackless 86.5% 32

trolley)

Express or commuter bus 83.8% 31

Bus rapid transit 45.9% 17

Commuter rail 40.5% 15

Heavy rail 21.6% 8

Light rail 35.1% 13

Streetcar 13.5% 5

Demand-responsive 70.3% 26

Ferry/water taxi 5.4% 2

Other transit types (please specify) 16.2% 6
answered question 37

skipped question 0

Question 6. How would you describe the immediate areas around your stations; e.g., not
typical curbside stops? Choose all that apply.

. Response Response

Answer Options Percent Count

Park and ride/parking facilities available for transit rider use 86.5% 32

Downtown or other employment center with some dedicated 43,2, 16

rider parking (either privately or publicly owned/operated) 70

Downtown or other employment center with no dedicated 73.0% 27

rider parking

TOD or other mixed-use districts with some dedicated rider 40.5% 15

parking

TOD or other mixed-use districts with no dedicated rider 43.2% 16

parking

Other (please explain) 8.1% 3
answered question 37

skipped question 0

Question 7. What is the nature of the agency’s organization? Choose any that apply, or add
more detail.

. Response Response

Answer Options Percent Count

Autonomous authority (not part of an elected government, 62.2% 23

but with similar powers such as taxation, bonding, or

eminent domain)

Department or division of a local government 16.2% 6

Department or division of a state government 16.2% 6

Administered within a metropolitan planning organization 8.1% 3

(MPO)

Other (please explain) 16.2% 6
answered question 37

skipped question 0
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Parking Inventory

Question 8. What percentage of your daily riders drive and park to use your transit system?
Report by transit service, if possible. If not available, use ''Other"'.

Answer Options lg’:l?coel:lste Recsgl?lllltse

Local fixed-route bus (includes trolleybus and trackless 41.2% 14

trolley)

Express or commuter bus 52.9% 18

Bus rapid transit 17.6% 6

Commuter rail 26.5% 9

Heavy rail 17.6% 6

Light rail 23.5% 8

Streetcar 8.8% 3

Demand-responsive 11.8% 4

Ferry/water taxi 5.9% 2

Other 41.2% 14
answered question 34

skipped question 3

Question 9. How many parking spaces does your agency own and/or manage?

. Response
Answer Options Count

37

answered question 37
skipped question 0

12

140
2,366
1,000
8,000
16,887
600
10,705
~18,640
25,350
30,000
~2,400
11,413
20,000
5,600
~28,732
47,000
~ 3,000
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6,300
19,867
~25,000
3,500 spaces
14,032
24,500
47,000
62,000
6,687
Unknown
0

2,957
~1,000

0

~1,024

0

~5,300
1,723
1,957

Question 10. How many parking spaces do you own and/or manage by transit mode? Count
only spaces that could be used by riders or customers of the agency, not those principally
reserved for agency staff or service uses. If spaces are used for more than one mode, please
explain in the 'Other' section:

Answer Options I})eesl?c(::lste Rgﬁ?:ts €

Local fixed-route bus (includes trolleybus and trackless 45.7% 16

trolley)

Express or commuter bus 48.6% 17

Bus rapid transit 25.7% 9

Commuter rail 42.9% 15

Heavy rail 22.9% 8

Light rail 45.7% 16

Streetcar 14.3% 5

Demand-responsive 17.1% 6

Ferry/water taxi 14.3% 5

Other 42.9% 15
answered question 35

skipped question 2
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Question 11. What types of parking does your agency own and/or manage, besides standard
vehicular parking:

Answer Options I})e:g::lste Rgs(?l‘::tse
Bicycle parking 88.6% 31
Carpool or vanpool spaces 31.4% 11
Green/hybrid vehicle spaces 14.3% 5
Electric charging stations 31.4% 11
Compact vehicle spaces 22.9% 8
Large vehicle spaces (e.g. truck, SUV) 14.3% 5
Other (please specify) 14.3% 5
answered question 35
skipped question 2

Question 12. Do your passengers/riders use parking facilities owned and/or managed by
other entities? Choose all that apply.

. Response Response
parn (e Percent Count
Municipal 84.8% 28
Private operator of a single use lot or structure 57.6% 19
Private operator of a lot or structure associated with another 57.6% 19
use (e.g. church, residences, etc.)

Another transit agency 36.4% 12
Quasi-public agency 12.1% 4
Other (please explain) 30.3% 10
answered question 33
skipped question 4
Question 13. Does your agency charge for parking?

. Response Response
b Oy e Percent Count
Yes 40.5% 15
No 59.5% 22

answered question 37
skipped question 0

Parking Pricing Policies

Question 14. Why does your agency charge for parking? Choose all that apply.

Answer Options er’:l?c(::lste Rgs(?l(l)::tse
Manage demand 53.3% 8
Generate revenue 73.3% 11
Cover costs 53.3% 8
Balance demand between stations 6.7% 1
Attract riders 13.3% 2
Other (please specify) 20.0% 3
answered question 15
skipped question 22
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Question 15. How are parking rates determined? Please explain, include
link to policy document, or email us the policy document.

Answer Options Rgsgl;):ts ¢
14
answered question 14
skipped question 23

Question 16. What is the annual revenue the agency collected from parking in the most
recent known year?

Answer Options I}Sesl?c (::lste R‘ésgli’:tse
Year reported 86.7% 13
Parking permits/daily/hourly payments: $ 66.7% 10
Special Event parking: $ 26.7% 4
Parking fees and citations: $ 26.7% 4
Other (specity): $ 20.0% 3
answered question 15
skipped question 22

Parking Pricing: Weekdays

Question 17. What are your most common parking rates? Choose the nearest value.

Hourly Rate ($) Daily Rate ($) Monthly Rate ($) Annual Rate ($)
1 5 30 15
1 2 100 170
1 5 30
2 5
10 22
4 26
1
3
5
2
15
5
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Question 18. What is your range of parking rates? Choose the closest numbers.

oy Rty Davmaes D MY N g
Low High - High Low High Low
1 1 5 8 42 42 15
Less than
1 2 2 2 $.50 110 70
1 2 5 100 100
Less than $.50 11 42 30
10 10 22 170
1.5 12 26 22
1 3 26
3.5 7.5
2 5
15 2
Less than $.50 25
1.5

Question 19. How do your rates compare with typical rates for private or municipal parking
facilities near transit stops/stations?

. Response Response
Answer Options Percent Count
Agency rates higher 6.7% 1
Agency rates about the same 20.0% 3
Agency rates lower 46.7% 7
Varies widely 6.7% 1
Other (please specity) 20.0% 3
answered question 15
skipped question 22
Question 20. If you provide parking for special events, do you have event rates?
. Response Response
Answer Options Percent Count
Yes 38.5% 5
No/ N/A 61.5% 8
Typical event rates: 3
answered question 13
skipped question 24
Question 21. Do you charge for parking on weekends (Saturday - Sunday)?
. Response Response
Answer Options Percent Count
Yes 46.7% 7
No 53.3% 8
answered question 15
skipped question 22
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Parking Pricing: Weekends

Question 22. What are your most common parking rates? Choose the nearest value.

Hourly Rate ($) Daily Rate ($) Monthly Rate ($) Annual Rate ($)
2 5 30 170
1 2 100
5 22
10
2

Question 23. What is your range of parking rates? Choose the closest numbers.

Hourly Hourly Daily Rate ($) - Daily Monthly Monthly Annual Annual

Rate ($) - Rate ($) - Low Rate ($) Rate ($) - Rate ($) - Rate ($) - Rate ($) -

Low High - High Low High Low High
Less than Less than
$.50 1 5 8 $.50 110 170 250
Less than
1 $.50 2 2 100 100
Less than
$.50 2 5 22 22
Less than $.50 11
10 10
2 2
No Parking Pricing

Question 24. Why don't you charge for parking? Choose all that apply.

Answer Options l}’e:Fcoellllste Recs(?l?:tse
Attract more riders 66.7% 14
Minimize spillover parking 0.0% 0
Not enough demand 38.1% 8
Cost to maintain technology 42.9% 9
Cost to enforce 52.4% 11
Public or rider resistance/pushback 52.4% 11
Nearby parking is free 47.6% 10
Included in transit pass 0.0% 0
State or municipal laws 0.0% 0
Other (please specify) 28.6% 6
answered question 21
skipped question 16
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Question 25. Do you provide parking for special events?

Answer Options lg:fc(::lste Rgs(?l?:ts ¢
Yes 36.4% 8
No/ N/A 63.6% 14
If yes, do you charge for parking? What are your typical event rates? 7
answered question 22
skipped question 15

Parking Management

Question 26. What division of your agency is responsible for parking management?

Answer Options Rgsglf:ts €
35
answered question 35
skipped question 2

Operations

Point2Point Transportation Options
Finance—Facilities

Capital Planning

Facilities and Transit Police (enforcement)
Planning Department

Facilities Maintenance

Engineering is responsible for maintenance. Real Estate is responsible for
business agreements etc.

Planning/Parking Management

Finance-Parking Services

Safety, Security and Facilities

Transit Service Planning and Customer Service
Capital Projects—Operating Projects

Facilities Maintenance

Revenue Division/Business Development Department
N/A

Real Estate

Strategic Planning

Rail and Parking Division located within the Office of Performance
Management

King County Metro Transit Division. The Service Development group is
largely responsible for policy and may facilitate discussions of parking
management in the future.

Customer Service
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Strategic Investments

Operations

Revenue & Ridership under Finance and planning

Customer access department

Office of Parking reporting to our Deputy General Manager for Operations
Operations Division

Maintenance

None

Joint Use Development/Long Range Planning & System Development
N/A

Operations

Property Development & Management (Real Estate)

Maintenance Department

Strategic Planning & Project Development

Question 27. How does your agency approach parking management?

q Response Response

AT e Percent Count

System-wide approach applied uniformly to all parking resources 28.6% 10

(for example same hours, same rates, etc.)

By using a station typology (for example, a different model for 8.6% 3

stations with structures than for those with surface lots)

Specific station-by-station 37.1% 13

Other (please explain) 25.7% 9
answered question 35

skipped question 2

Question 28. Does your agency have a long-term plan or defined vision for
parking at transit stations? This could be a simple policy on replacement
or future addition, or might be more elaborate. Please describe as

appropriate.
. Response
Answer Options Count
33
answered question 33
skipped question 4

Question 29. Does your agency have any specific policies regarding the allocation of bicycle,
carpool, green vehicle, or other non-traditional spaces?

c Response Response
Answer Options Percent Count
Yes 27.8% 10
No 72.2% 26
If yes, please describe policies, include a web link, or email us the policy 13

document.
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Question 30. Does your agency have arrangements in which other entities are allowed to use
parking your agency owns or operates, especially outside of traditional commute hours?

Answer Options l}’eesl?c(:;ste Rgsgl(l)lllltse
Yes 67.6% 25
No 32.4% 12
Please explain. 22
answered question 37
skipped question 0

Question 31. Does your agency have arrangements with owners or operators of private
parking facilities (especially garages or parking serving private properties) to allow spaces to
be used for transit riders?

Answer Options li,e:g:::lste Rgs(?l(l):ts ¢
Yes 50.0% 18
No 50.0% 18
If yes, please explain. 17
answered question 36
skipped question 1

Question 32. What percentage of your facilities is full at peak?

Answer Options I}fesfc(:;ste Rgﬁ?:tse
90%-100% of facilities are full at peak 5.4% 2
70%-90% of facilities are full at peak 16.2% 6
50%-70% of facilities are full at peak 21.6% 8
25%-50% of facilities are full at peak 8.1% 3
0-25% of facilities are full at peak 40.5% 15
N/A 8.1% 3
answered question 37
skipped question 0

Question 33. What is typical peak parking utilization for all parking in
your agency’s system?

Answer Options Rgsgl;):ts €
31
answered question 31
skipped question 6
20%
25%
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Answer Options

Agency staff or police 74.2% 23
Municipal police 22.6% 7
Private management vendor under contract with the agency 32.3% 10
Other public agency (such as a city or county government 22.6% 7

department)
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Parking Planning

Question 35. Does your agency currently plan on constructing, acquiring,
or leasing additional parking facilities for transit riders' use? Please

explain.
. Response
Answer Options Count
36
answered question 36
skipped question 1

Question 36. Does your agency have a parking replacement policy when changes are made
on the station site? This generally involves redevelopment of the station site or area, but
might also be applied to other changes that consume parking spaces like added bus bays or
utility structures.

q Response Response
AT e Percent Count
Yes 36.1% 13
No 63.9% 23
If yes, please describe: is it a target ratio of spaces removed to spaces replaced, 16

a required ratio, an analytic tool, or something else (like a proffer system with
partner agencies and developers)?

answered question 36
skipped question 1

Question 37. How has your agency funded the construction of parking facilities that the
agency owns and operates?

. Response
Answer Options Count
32
answered question 32
skipped question 5
CMAQ funds.
FTA and LTD funds

Currently, primarily local funding. Federal grants were used for construction of
several locations in the 1990s.

DOT funds or local impact fee funds.

We have only funded parking lots at our rail stations or park-n-ride lots. These
are funded when the stations are rehabilitated using Rail Modernization funds or
other FTA sources (State of Good Repair, etc.).

Federal grants, state grants, partnerships, agency capital
FTA grants and local transit funds

A combination of federal grants and local match $ associated with transit
center/light rail projects.

Federal funding when the station is built
With agency funds/federal matching funds

This varies widely. Usually there is some federal money involved via STP-DA or
CMAQ funds. Right now we are moving towards more leasing. Bus replacement
funds are a bigger focus for us right now.

Copyright National Academy of Sciences. All rights reserved.

65


http://www.nap.edu/23493

Transit Supportive Parking Policies and Programs

66

Combination of grant funding (linked to LRT expansion) and general funds.
Yes

Mix of Federal, State and local funding. Most were built as part of large capital
projects when stations/lines were built.

A mix of local, state, and federal funds.
Varies - from straight capital funding to revenue financing.

Primarily, the agency constructs parking through our yearly capital budget that is
funded through participating municipalities' 1% sale tax. FTA provided some
funding for one park-and-ride.

Yes, parking garages

Past grand funders have included: FTA, FHWA, state DOT. Local match funds
may also be involved.

Through our Capital Program
Capital Program

Through the capital program. One structured parking facility will be a public
private partnership.

Grant funding.

Funding is by others or part of the joint development deal.

Variety of sources; CMAQ or part of fixed guideway transit projects

N/A

Local funds.

Federal funding has developed the existing commuter rail stations and parking.
Variety of methods. Grants, partnerships, etc.

Through local, state and Federal funds. VTA is also investigating any grant
opportunities.

CMAQ funds
Federal & local funds

Question 38. With which partner agencies does your agency collaborate on parking
management? Choose all that apply.

. Response Response

Answer Options Percent Count

Municipality or multiple municipalities 86.7% 26

Private operators, business, or institution 63.3% 19

Downtown development authority, community 16.7% 5

redevelopment agency, or similar

Metropolitan planning organization (MPO), council of 30.0% 9

governments (COQG), regional planning association (RPA),

or similar regional agency

State agency (especially a transportation agency) 53.3% 16

Other (please explain) 3.3% 1
answered question 30

skipped question 7
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Question 39. How important are these strategies to your agency when looking to increase ridership?

Answer Options

Marketing/Advertising

Strategic partnerships with other
agencies (such as universities, business
improvement districts, etc.)

Station area planning and development,
especially transit-oriented development
Providing parking at stations or major
stops

New transit capital infrastructure
New rolling stock

Improved operational efficiency
Passenger amenities (either on or off
transit vehicles)

Increased security at stations and stops
and on vehicles

Bicycle parking

Improved station access (e.g.,
surrounding area improvements)
Priority parking (e.g., carpool,
compact, green, etc.)

Real-time arrival information

Other (please specify)

Very
Important

14
19
17
13

18
13

21
14

14

Moderately Important

15
11
16
13

14
12

13
21

18

15
17

9

11

Slightly
Important

6
4

Low
Importance

1
2

Not
Important

0
0

SO o O

(=}

S

Rating
Average
1 4.17
1 4.31
1 4.36
1 3.97
1 4.43
1 4.03
1 4.50
1 4.33
1 4.22
1 3.64
1 4.33
2 291
1 4.44

answered question
skipped question

Response

Count

37

37

37
37

36
37

37
37

37

37
37

37

37
2

37
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Parking Planning

Question 40. Does your agency have a dedicated real estate office?

. Response
Answer Options Percent
Yes 59.5%
No 40.5%
answered question
skipped question

Response
Count
22
15
37
0

Question 41. Has this office engaged in, or does it have authority to engage in any, joint

development partnerships on agency-owned land?

. Response
Answer Options Percent
Yes 71.9%
No 28.1%
answered question
skipped question

Response
Count
23
9
32
5

Question 42. Has your agency considered or implemented structured parking at stations to

create more space for TOD or a joint development?

Answer Options li’eesll')c(:rlnste
Yes 70.3%
No 29.7%
If yes, please explain or give an example.
answered question
skipped question

Question 43. Has your agency used any of these value capture strategies:

Answer Options Ii’eesrl')c(::te
Transportation utility fees 3.8%
Development impact fees 15.4%
Negotiated exactions 11.5%
Joint development 65.4%
Air rights 26.9%
Other 23.1%
answered question
skipped question

Response
Count
26
11
17
37

Response
Count

1

4

3

17

7

6
26
11
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Question 44. If your agency has used value capture, how has it done so? Do
the value capture policies affect the parking requirements near transit
stations?

Answer Options Rgs(ﬁ?:ts €
14
answered question 14
skipped question 23

Question 45. To what extent has your agency been involved in developing municipal parking

policies at station areas (e.g. encouraging higher or lower requirements)?

Answer Options Igesli(::lste

We are regularly involved in these discussions/decision- 21.2%

making

We are involved with some municipalities 39.4%

We are rarely involved with this type of decision-making 18.2%

We have never worked with municipalities on this topic 9.1%

Other (please explain) 12.1%
answered question

skipped question

Question 46. Do the local governments in your service area have land use
policies or regulations that encourage TOD or transit-supportive
development densities? If yes, do these policies and regulations generally
set reduced parking requirements at or near transit stations?

Answer Options Recs(%):ts ¢
30
answered question 30
skipped question 7

Bonus Page

Question 47. Is there anything else that your agency does that is relevant or
that you want to share?

. Response
Answer Options Count
12
answered question 12
skipped question 25

Response
Count

7

13

EENEVS @)

33
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Abbreviations and acronyms used without definitions in TRB publications:

A4A
AAAE
AASHO
AASHTO
ACI-NA
ACRP
ADA
APTA
ASCE
ASME
ASTM
ATA
CTAA
CTBSSP
DHS
DOE
EPA
FAA
FAST
FHWA
FMCSA
FRA
FTA
HMCRP
IEEE
ISTEA
ITE
MAP-21
NASA
NASAO
NCFRP
NCHRP
NHTSA
NTSB
PHMSA
RITA
SAE
SAFETEA-LU

TCRP
TDC
TEA-21
TRB
TSA
U.S.DOT

Airlines for America

American Association of Airport Executives

American Association of State Highway Officials
American Association of State Highway and Transportation Officials
Airports Council International-North America

Airport Cooperative Research Program

Americans with Disabilities Act

American Public Transportation Association

American Society of Civil Engineers

American Society of Mechanical Engineers

American Society for Testing and Materials

American Trucking Associations

Community Transportation Association of America
Commercial Truck and Bus Safety Synthesis Program
Department of Homeland Security

Department of Energy

Environmental Protection Agency

Federal Aviation Administration

Fixing America’s Surface Transportation Act (2015)
Federal Highway Administration

Federal Motor Carrier Safety Administration

Federal Railroad Administration

Federal Transit Administration

Hazardous Materials Cooperative Research Program
Institute of Electrical and Electronics Engineers
Intermodal Surface Transportation Efficiency Act of 1991
Institute of Transportation Engineers

Moving Ahead for Progress in the 21st Century Act (2012)
National Aeronautics and Space Administration
National Association of State Aviation Officials
National Cooperative Freight Research Program
National Cooperative Highway Research Program
National Highway Traffic Safety Administration
National Transportation Safety Board

Pipeline and Hazardous Materials Safety Administration
Research and Innovative Technology Administration
Society of Automotive Engineers

Safe, Accountable, Flexible, Efficient Transportation Equity Act:
A Legacy for Users (2005)

Transit Cooperative Research Program

Transit Development Corporation

Transportation Equity Act for the 21st Century (1998)
Transportation Research Board

Transportation Security Administration

United States Department of Transportation
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