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WHAT ARE
INTELLIGENT
TRANSPORTATION
SYSTEMS?

WHY A HANDBOOK
FOR
INTEGRATINGITS
WITHIN THE
TRANSPORTATION
PLANNING
PROCESS?

1. INTRODUCTION AND OVERVIEW

TitleVI, Part B of the Intermodal Surface Transportation Efficiency Act of 1991
established the national Intelligent Vehicle-Highway Systems (IVHS) program.
Now known as Intelligent Transportation Systems (ITS), the program was
designed to promote the use of advanced technologies in multimodal
transportation. While the use of advanced technologies in transportation has
been ongoing for many years, the creation of the ITS program has accel erated
the pace of innovation and integration of technologies into the transportation
system. The program has brought new players into the transportation arena
with interests in the application of technologies previousy developed for
defense, space, and other fields.

Intelligent Transportation Systems have been defined as:

"The application of advanced sensor, computer,
electronics, and communication technologies and
management strategies - in an integrated manner - to
increase the safety and efficiency of the surface
transportation system."

Thisdefinition encompasses a broad array of techniques and approaches. This
may be donethrough stand-al onetechnol ogical applicationsor asenhancements
to other transportation strategies.

One of thedifficultieswith incorporating I TS into the planning processisthat,
often, I TS has been represented as merely a collection of support technologies
rather than a set of transportation strategies with specific objectives. Asapartial
remedy for this, ITSwasstructured around a set of " user services" Thereare
currently 30 user services defined for the ITS program, listed in Exhibit 1-1.
The purpose of defining user serviceswastordate| TS strategies(ITS projects
and programs such as automatic vehicle location systems for transit) and
technologies (hardware and software used to implement strategies) to specific
user needs. User services represents a cusomer orientation rather than afacility
or technology orientation.

“ User Services represent a customer orientation rather
than a facility or technology orientation.”

Much of the early interest in the ITS program has been stimulated by Federal
funding, rather than through a systematic planning process. The benefit of this
approach hasbeen the generation of many innovative applications of technology

in the arenas of safety, traffic operations, transit operations, emergency
management and other areas of the transportation practice. However, the
development of these innovations has not always been clearly connected to a
trangportation problem or need. Their development hasnot been well integrated

with therange of other transportation strategiesand programs. Thishasresulted
inalack of clarity at thelocal level asto the potential long term benefitsof ITS
applicationsand how I TS applicationsfit into other transportation projects and

programs. In addition, ITShasastrong private sector component. Many of the
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Exhibit 1-1. Listing
of ITSUser Services

ITSinnovationswill find their way into commercial products with little or no
investment from the government. Y et effective application of some of these
products will require coordination with public agencies.

At the same time, changes also have been occurring in statewide and
metropolitan planning processes. The Final Rule on Statewide Planning and
Metropolitan Planning issued by the Federal Highway Administration (FHWA)
and Federal Transit Administration (FTA) in October, 1993 established revised
and more comprehensive processes for metropolitan and statewide

transportation planning. 1STEA also established six management systems and
atraffic monitoring system to support the planning and programming process.

Though the management systems are now optional, except for congestion

management systems in transportation management areas, many states and
metropolitan areas are using the structure of the management systems as an
integral element of the planning process. The rapid pace of change in

technology and the new dimensions of the planning process present many

challenges to successful I TS applications.

Trave and Transportation Management
En-route driver information
Travel servicesinformation
Traffic control
Route guidance
Incident management
Emissionstesting and mitigation
Travel demand management
Pre-trip travel information
Ride matching and reservation
Demand management and operations
Public Transportation Management
En-route transit information
Public transportation management
Personalized public transportation
Public travel security
Emergency Management
Emergency noatification and personal security
Emergency vehicle management
Advanced vehicle control and safety systems
Longitudinal collision avoidance
Lateral collision avoidance
Intersection collision avoidance
Vision enhancement for crash avoidance
Safety readiness
Pre-crash restraint deployment
Automated highway systems
Electronic payment services
Commercial vehicle operations
Commercial vehicle dectronic clearance
Automated roadside safety inspection
Commercial vehicle administrative processes
On-board safety monitoring
Freight mobility
Hazardous material incident response
Railroad/Highway Intersections
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PURPOSE OF THE
HANDBOOK

CHALLENGES
PRESENTED BY ITS

The purpose of the ITS Planning Handbook is to provide a tool to assist in
meeting these challenges. Specifically, the purposes of the Handbook areto:

1 Identify and describe ways that ITS should be integrated with the
mainstream transportation planning process.

Increase the likelihood of successful transportation projects and
programs by providing lessons learned, good practices, and practical
information on ITS.

Provide specific guidance and resources in conducting ITS planning
associated with metropolitan and statewide transportation plans, major
investment studies (MISs), other corridor and subarea studies, region-

wide strategic assessments of ITS (such as through ITS Early
Deployment Planning Studies), and related ITS planning activities.
This guidance is designed to cover both institutional and technical

issues related to ITS planning.

Identify and describe air quality requirements that can affect ITS
projects.

Ultimatel yimprovetheefficiency and effectivenessof thetransportation
system through successful I TS applications.

This Handbook focuses on applying ITS within the broader context of the
planning process; it is not intended as a complete treatment of the planning
processitself. The Handbook treats| TS not as a separate and distinct element,
but as an integral dement of all types of solutionsto transportation problems.

“ ThisHandbook treats ITS not as a separate and distinct
element, but asan integral element of all types of solutions
to transportation problems.”

ITS presentsa set of challenges not found in most other types of transportation

strategies. Thereismuch that isunknown about I TS: the market for in-vehicle
devices, the level of benefits ultimately achievable, and the impact that
ingtitutional barriers may have on the rate of deployment of ITS. This

Handbook talks about the challenges that are somewhat uniqueto I TS and how
they might be overcome. Some of these challengesinclude:

1 ITS has a heavy emphasis on operations that many transportation
departments are not used to dealing with. For example, information
systems take more attention to maintaincredibility with the public and
other users.

ITS crossesmodal, institutional, and geographic barriers. Thispresents
significant coordination challenges. These are usually substantially
more difficult than the technological ones.
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EMPHASIS OF THE
HANDBOOK

ITS works best as a cohesive system of individual el ements that work
together. The integrationof these elements makes the total concept of
ITS more complex.

ITSisnot well understood by the public or elected officials.

Up to this point, ITS has received substantial special attention and
priority asthe U.S. undergoesdefenseindustry downsizing and transfer

of someof thosetechnol ogiesintotherealm of transportation. Thishas

made it more difficult to integrate I TS strategies with other planning
and implementation programs by state and local governments.

The Handbook draws on multiple sources of information:

1 Current literature - Substantial data gathering and analysis on ITS
planning and deployment has been conducted already by various
academic ingtitutions and government agencies. Some of the sources
include FHWA-sponsored research, while others are papers and
findingsfrom I TS planning and deployment experiencesthroughout the
U.S. Thesewill bereferenced later in the Handbook.

Interviews with staff involved in ITS. Interviews were conducted by
JHK & Associates (now TransCore) with personnel at selected FHWA
and FTA regional and FHWA division offices, states, metropolitan
planning organizations (MPOs), and local governments. These were
coordinated with interviews conducted by the Vol pe Center and with
workshops held by Public Technology, Inc.

Other discussons with professionals experienced in ITS and
transportation planning.

The Handbook considers all ITS user services. However, the emphasis of the
Handbook is on that segment of ITS that tends to be the public sector’s
responsibility. ThisgenerallyincludesTravel and Transportation Management,
Travel Demand Management, Public Transportation Management, Emergency
Management, El ectronic Payment Services, and Railroad/Highway I ntersections.
Several Commercial Vehicle Operationsuser services also would be included.
The ITS public infrastructure is the key building block to achieving a fully-
developed ITS. It lays the foundation for future services, including some of
those to be provided by the private sector. Much of the case study information
isfrom experience with implementing the ITS public infrastructure.

ThelnterimHandbook for Integrating I TSwithin the Transportation Planning
Processwas devel oped to describe how to improvetransportation servicetothe
customer through effective I TS applications. It isnot an advocacy statement
for ITS; rather it isan advocacy statement for more integrated planning
of ITS with the other dimensions of transportation planning. For
convenience of reference, this document will bereferred to asthe ITS Planning
Handbook.

Although some portionsof the material in the Handbook may overlap with other
documents, the emphasis is distinct from much of the other information
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available. Itisnot the purpose of the Handbook to provide detailed information
on ITS technologies. This information is contained in other material being
provided through FHWA, FTA, ITS Americaand other organizations. Rather,
thefocus of the Handbook is on making decisions concerning I TS projects and
programs. what to implement, where to implement it, and how to coordinate
it with other transportation strategies. Thel TS Planning Handbook addresses
the following types of specific questions:

1 Under what conditions should an I TS application be devel oped?

1 What should be the process for how ITS applications are considered
(groupsto be involved, issues addressed, evaluation conducted, etc.)?

Wheat are the key decision items used to ensure proper selection and
provision of effective I TS programs?

How can decisions be made on the most appropriate I TS applications,
given the defined problems and needs and within physical, financial,
institutional, and environmental constraints?

Wheat actions can be taken to provide the greatest likelihood of success,
when ITS applications are pursued?

"...the focus of the Handbook is on making decisions
concerning I TS projects and programs. what to
implement, where to implement it, and how to
coordinate it with other transportation strategies.”

As with most transportation initiatives, success is not achieved through
technology alone or through sheer engineering know-how. TS cuts across

geographicareasand modesas much or morethan other areasof transportation.

The institutional elements that are brought in by the modal and geographic
diversity of ITS are a critical factor to ITS success. The added need for both

technical and policy-level officialsto understand I TS amplifiestheingtitutional
concerns. Thus, thel TS Planning Handbook dwellsasmuch on theingtitutional
issues as it does on the technical ones. In doing so, it exposes both the
ingtitutional and technical issuesto both technical and non-technical staff. The
cross- ertilization of information among these groups and a partnership at both
the technical and ingtitutional levelsisvital to the long-term success of ITS.

"...a partnership at both the technical and institutional
levelsisvital to the long term success of ITS."

It also should be acknowledged that ITS is merely a means to an end; it is not
the end itsdlf. ITS represents a group of transportation technologies and
strategies that can be used independently or in combination to foster mobility,
safety, and environmental protection. ThisHandbook presentsaframework for
decision-making concerning | TSand aidspractitionersin successfully deploying
ITS in the context of the overall transportation program.
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ORGANIZATION OF
THE HANDBOOK

AUDIENCES FOR
THE HANDBOOK

The ITS Panning Handbook is generally organized around tasks that
practitioners will need to perform in examining ITS applications. These tasks
areviewed tobeanchored to theoverall transportation planning processand are
not independent from the planning process. Chapter 2 providesthe framework
for ITSplanning, asit isintegrated with the overall planning process. Thereare
threeprincipal contextsdescribed for ITS planning within that overall process:

1 The transportation plan and transportation improvement program
(discussed in Chapter 3). The transportation plan prepared for a state
or metropolitan area is a comprehensive, coordinated look at
transportation requirements extending over at least a 20-year period.

Corridor and subareatransportation studies, including major investment
studies and environmental studies (discussed in Chapter 4). Many
decisons on appropriate transportation strategies are made at the
corridor/subarea level.

Strategicassessmentsof I TS (discussed in Chapter 5). Thesehavebeen
called by various namesin certain states or metropolitan areas, such as
ITS strategic planning efforts, ITS strategic studies, or ITS early
deployment planning studies.

There are also other support functions, such as traffic monitoring support and
evaluation (discussed in Chapter 6). I1TS program administration is discussed
in Chapter 7. Air quality issues, which are of significant concern with ITS, are
addressed in their appropriate context.

The Handbook al so underscores the need to take awide range of circumstances
into account in approaching ITS. Each metropolitan area has its own unique
environment--ingtitutionally, physically, and in terms of the transportation
system and travelers on that system. Failure to account for these differences
will be amajor impediment to success. Thereisno "one sizefitsall" solution.

It isrecognized that there may be diverse audiencesthat will read or refer to the
Handbook. Some readers may have a technological background and wish to
find out more about the planning process. Others may have a planning
background and wish to find out more about ITS. Material iscontained in the
Handbook that will appeal to both these audiences and others. Exhibit 1-2
provides across-referencing of Handbook topicswith possible audiences. The
identification of an audience does not mean that the section will beof nointerest
to other readers. Rather, it indicates sectionsthat will be of particular relevance
to the identified groups. It is advisable that all audiences should be familiar
with the entire breadth of material to foster interdisciplinary communications.

Theaudiences are classified into two broad categories: TS implementers and
transportation planners. ITS implementers are further classified into ITS
managers (managers of implementation) and I TS engineers (those involved in
hardware and software development and integration or in ITS operations).
Planners are further classified as planning managers and planning analysts. It
isassumed that ITS managers and engineers are generally familiar with ITS-
related material (the national architecture, etc.) and that planning managersand
analysts are generally familiar with transportation planning processes.
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Exhibit 1-2.
Audiences for

Selected Handbook

Topics

DEFINITIONS

Exhibit 1-3. Basic
ITSand
Transportation

Planning Definitions

Chapter and Topic Audience
Chapter 1 - Introduction and Overview All
Chapter 2 - Integrating I TS into the Transportation Planning
Process
ISTEA and the Clean Air Act Amendments ITSManagers
Where does I TSfit? All

Overview of ITS Strategies or "Market Packages'

Overview of the National ITS Architecture

Planning managers
Planning analysts
Planning managers
Planning analysts

Chapter 3 - ITS Connectionsto Transportation Plansand TIPs

ITS Managers
Planning Managers

Chapter 4 - ITS Connectionsto Corridor/Subarea Studies
Overview of a corridor/subareas study
Defining problems: project purpose and need
Evaluation criteria

Defining relevant I TS strategies or market packages
Agency and public invol vement
Devel. of recommendations and implementation plan

ITS managers

ITS managers

ITS& planning mgrs.
Planning analysts
All

ITS& planning mgrs.
ITS& planning mgrs.

Chapter 5 - Statewide or Regional I1TS Strategic Assessments

All

Chapter 6 - ITS Evaluation and Monitoring

ITS& planning mgrs.
Planning analysts

Chapter 7 - ITS Program Administration

ITS& planning mgrs.

Appendix A - Description of ITS Market Packages.

Planning mgrs &
analysts

Appendix B - ITSTool Box (Annotated Reference List) All
Appendix C - Funding Sourcesfor ITS ITS& planning
managers

Appendix D - Description of Simulation Models

Planning mgrs &
analysts

Appendix E - Analytical Approachesto ITS Evaluation

ITS& planning
analysts

A widevariety of termsare used in the I TS Planning Handbook. It isimportant
to have an understanding of these terms to effectively communicate concepts.
Theligting below is not intended as a comprehensive list of all transportation
terminology related to planning and I TS, but the key termsthat will beused in
this document. Further explanation of some of these terms will be provided
later in the Handbook. Exhibit 1-3 provides a listing of basic ITS and
transportation planning definitions.
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Architecture

A framework that describeswhat a system doesand
how it does it. The architecture identifies thg
functions to be performed by the system, allocates
thesefunctionsto subsystems, and definestheflows
of information and the interfaces between the
subsystems and components.

Data dictionary

A detailed set of definitions of information that
must be communicated between I TS subsystems.

Equipment packages

Units that can be deployed in the field, control
centers, vehicles, etc. that make ITS happen.

Intelligent The integrated set of nine basic infrastructure
Transportation components needed to get I TS deployment started,
Infrastructure primarily in urban aress.

Interfaces (also Connections between subsystems that transfer
abbreviated 1/F) information between subsystems.

ISTEA The Intermodal Surface Transportation Efficiency

Actof 1991. Thiswaslegidation passed by theU.S.
Congress that established initiatives for
transportation planning, ITS, and other
transportation elements.

ISTEA Management
Systems

Six infrastructure management systems that arg
intended to help states and metropolitan areas
devel op systematic approaches to making decisions
on projects and programs related to congestion,
intermodal transportation, transit, safety, pavement,
and bridges.

Legacy systems

Systems that have already been in operation. New
ITS systems that are implemented will need to
develop waysto interface with these systems, or the
legacy systemswill need to be upgraded.

Logical architecture

A description of the functions required to carry out
an ITS system in a defined area. The logical
architecture is typically shown in data flow
diagrams (DFDs) and process specifications (P-
Specs).

Major Investment Study
(MIS)

A type of corridor or subarea planning study
required by the U.S. DOT to examine potential
solutions to defined transportation problems, where
amajor metropolitan investment of Federal funds
is potentially involved.

Market packages

Groupings of equipment that need to work together
to deliver a particular ITS servicee A market
package is the basic level of ITS definition for
which benefits and costs can be evaluated.
Different levels of sophistication could be provided
in individual market packages. Market packages

could be described as the “how” of ITS.
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National ITS
architecture

Provides amaster plan established by the U.S. DOT
for deployment of ITS technologies and systems
into the next century.

National Environmental
Policy Act (NEPA)
Documentation

A required documentation of the environmental
impacts, consequences, and mitigation actions
associated with certain projects.

Organizational
architecture

A description of the agency responsibilities
associated with carrying out the functions in the
logical architecture. The agreement for agenciesto
carry out the identified functions is a key to
successful I TS implementation.

Physical architecture

A description of how the functions of a logical
architecture should be carried out. It typically
groups functions together.

Regional ITS
architecture

A structure for how individual ITS elements are
linked together and intended to work together on a
regional basis, both physically and logically.

Regional ITSframework

A comprehensive structure describing how ITSwill
be deployed within aregion. Itisall-encompassing,
and includes the regional architecture aswell as all
the ingtitutional, operations, and management
activities necessary to implement the architecture.

Standards

Provide the means by which compatibility of ITS
systems will be achieved. Standards may occur
primarilyin the communications area, but may also
involve user interfaces where safety is a particular
concern. Standards may be regulated or may be"de
facto," in which the industry gravitates toward
certain protocols without regulation because it has
become common practice.

State Implementation
Plan for Air Quality
(SIP)

The portion or portions of an applicable
implementation plan approved or promulgated
under sections 110, 301(d) and 175A of the Clean
Air Act (Public Law 101-549)

Strategic Assessment for
ITS

An evaluation or study conducted for a dstate,
metropolitan area, or other geographic region
regarding how ITS will be implemented and
operationally coordinated over a period of time.
Theword “assessment” is used as a broad, general
term to describethe process. Other termsthat have
been used include ITS Strategic Plan, ITS Strategic
Study, or Early Deployment Plan. Strategig
assessments are typically multi-modal and multi-
agency collaborative efforts.
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Statewide
Transportation
Improvement Program
(STIP)

A staged, multiyear, statewide, intermodal program
of transportation projects which is consistent with
the Statewide transportation plan and planning
processes and with metropolitan plans, TIPs and
processes.

Subsystems

Logically independent entities (personal vehicles,
traffic and transit management centers, various
roadside devices, etc.) among which information
must be shared.

System integration

The process of physically making the hardware and
software components of ITS technologies work
together.

Technologies

Types of eectronics, communications, software,
and hardware components that can be used in
equipment packages.

Transportation
conformity

A requirement in the Clean Air Act thal
transportation plans, transportation improvement
programs, and Federally funded highway and transit
projects conform to the State Implementation Plan
for air quality.

Transportation
Improvement Program
(TIP)

A staged, multiyear, intermodal program of
transportation projects which is consistent with the
metropolitan transportation plan.

Transportation plan

A document required to be prepared periodically by
each state and metropolitan area that identifies
transportation needs over a 20-year (or longer)
period.

User interfaces

Methods of communicating and interacting with
operating ITS elements or with the customer (e.g.
ways of displaying information at a computer
terminal).

User services

Descriptions of the type of ITS initiativesor
enhancements that could benefit the customer
(traveler, shipper, transporter, etc.). User services
could be described asthe” what” of ITS. Generaly,
market packages represent ways to implement an
ITS user service, but there is no one-to-one

correspondence.

It must be stressed that thisis an interim handbook. It is a working document.
The final Handbook will be based on additional input received by the user
community and from case studies. Comments, suggestions, or corrections
should be forwarded to Mr. Doug Laird, FHWA Office of Environment and
Planning, Room 3232, 400 7th Street SW., Washington, D.C., 20590, Phone
202-366-5972, Fax 202-366-3713, e-mail doug.laird@ fhwa.dot.gov.
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2. INTEGRATINGITSINTO THE TRANSPORTATION PLANNING PROCESS

ISTEA AND
TRANSPORTATION
PLANNING

The Intermodal Surface Transportation Efficiency Act of 1991 (ISTEA)
introduced a significantly different approach to the delivery of transportation

services than had been in effect previously. Among other significant changes,

the ISTEA recognized that system preservation, rather than new construction,
needs to become ahigher priority. Thel STEA a so acknowledged the changing
devel opment patterns, the economic and cultural diversity of metropolitan areas,

and the need to provide metropolitan areas with more control over

transportation in their own regions by strengthening planning practices and
coordination between states and metropolitan areas and between private and
public sectors. It also sought to improve linkages and connections between

different forms of transportation.  Further, for the first time, statewide
transportation planning was required.

The ISTEA recognizes the need for anew outlook on transportation and how
it serves the Nation’s economic, mobility, and accessibility needs. Although a
continuing, cooperative, and comprehensiveplanning processhasbeenrequired
in urbanized areas since 1962, ISTEA calls for a more integrated planning
process to better meet the needs of all constituencies. The ISTEA places
significant emphasis on broadening participation intransportation planning to
include key stakeholders who have not traditionally been involved, including
the business community, members of the public, community groups, and other
governmental agencies. The ISTEA aso reflects an understanding of the
constraints imposed upon further expansion of the highway network,
particularly in metropolitan areas, and that system efficiency and system
preservation need to become priorities.

Finally, ISTEA includes unprecedented linkages to achievement of the air

quality objectives embodied in the Clean Air Act Amendments of 1990 (CAAA)

andin stateair quality plans. The CAAA recast the planning function to ensure
that, in areas failing to meet Federal air quality standards, transportation
planning is geared to improving air quality as well as mohility. The CAAA
challenges officials to reduce emissions, to reduce the number of single

occupant vehicles, and to make alternatives such astransit and bicyclesamore
viable part of the transportation network. These goals can be furthered by

addressing management and operation of existing and future transportation
facilities and consideration of ITS to meet transportation needs within the
metropolitan and statewide planning processes.

Within metropolitan areas, the MPO provides a forum for cooperative
transportati on decision-making in which communitiescan identify shared goals
and negotiate differences so that transportation plans and programs can be
developed in an effective manner.

MPQOs serve as a mixing bowl wherelocal e ected officials and the communities
they serve can interact to resolve problems and build consensus in developing
transportation priorities that will provide the most benefits to the community.
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Flexible Funding

Financially
Constrained Planning

"... the MPO provides a forum for cooperative
transportation decision-making in which communities
can identify shared goals and negotiate differences..."

One of the most important changesin Federal policy found in ISTEA involves
funding flexibility. The Act provides extensive flexibility to State and local
officials by eliminating the barrierstraditionally standing between highway and
trangit funds. Under previous legidation, arelatively small amount of Federal
highway funds could be used for transit projects. With theSTEA, not onlyis
fifty-eight percent of the Federal highway program ultimately available for
trangit projects, nearly thirty percent of the transit funds may be used for

highway projects. Over the six-year span of ISTEA, more than $80 billion
dollars may be flexibly programmed.

Thisflexibility will allow States, MPOs, and transit operators to respond better
tother particular needs. Flexibility means choice. Making effective choicesis
strengthened by active participation from the community. Public participation

isessential in considering thevariousfunding trade-offsin selecting projectsfor

implementation.

I STEA requires that the transportation planning processes conducted by State
DOTs and MPOs produce two documents that indicate what transportation

programs/projects will beimplemented in the short-term and what the priorities
are over the long-term. The short-term list of projects is called the
transportation improvement program or TIP. According to ISTEA, the TIP
must include a priority list of projectsto be constructed over athree year period

after itsapproval. Thelong-term priorities, covering a twenty year time period
are incorporated into the transportation plan. The transportation plan, as
defined by the Act, identifies transportation facilities including, but not
necessarily limited to, major roadways, transit, multimodal, intermodal, bicycle
and pedestrian facilities.

The production of the TIP and the long range plan do not represent new
requirements. What is new, however, is that ISTEA requires that the
metropolitan transportation plan and both the metropolitan and statewide T1Ps
be financially constrained toreflect revenuesreasonably expected to beavailable
over the time period that they cover. In other words, only projects for which
funds are expected to be available may be included in these documents. Each
must contain a corresponding financial plan that indicates how funding will be
provided. Thisis a significant change from the past, where both of these
documents wereoften "wish lists' that included everything desirablebut did not
represent projects that could be actually implemented.

Thefinancial constraint requirement now adds credibility, accountability, and
realism to the planning process. Correspondingly, participation in planning
efforts becomes moreimportant and more controversial since moreis at stake.
Communities actively participating in these effortswill expect to seetheresults
of their work.
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I ntermodalism

Public Participation

WHERE DOESITS
FIT?

"... both of these documents (transportation plan and
TIP) were often "wish lists' that included everything
desirable but did not represent projects that could be
actually implemented.”

Intermodalism involves the use of many different modes of transportation and
their connectionsin making atrip. Asitsnameimplies, ISTEA goesbeyond the
traditional highway/transit focus in transportation and suggests that all modes
be considered in the planning process. The Act recognizes that the movement
of both goods and people is critically important in improving the nation's
transportation system. It suggests that the efficient movement of freight and
people among different modes, and the improvement of connections between
modes (truck/rail; bus’commuter rail; rail/ship; bus/airling, etc.) beaddressed in
developing plans and programs. Accessto ports, airports, intermodal facilities
(freight distribution centers, transit stations), and major freight distribution
routes, including rail, must be considered. The private sector should participate
in the process so that resulting plans meet the needs of shippersand merchants.
The consumers should participate so that the plans meet their mobility needs.
Improving intermodal transportation is one of the keys to increasing
productivity and improving the competitiveness of U.S. industry worldwide.

If ISTEA isto be successful, broad publicinvolvement in making transportation
decisons must occur. The Federal Transit Administration and Federal Highway
Administration jointly published the final planning regulations guiding the
development of statewide and metropolitan plans and programsin the October
28, 1993 Federal Register. Both the statewide and metropolitan planning
regulations include public involvement requirements. The joint planning
regulationsindicate that " public involvement processes shall be proactive and
provide complete information, timely public notice, full public access to key
decisions, and opportunities for early continuing involvement.”

Why is public participation important? Quality of life and transportation have
close ties. Early public involvement can steer the development of future
highway and transit improvement alternatives into areas of support and away
from deadlock at the end of the process. Broad participation is necessary in

linkingtransportation strategiesto environmental goals. Theimplementation of
transportation strategiesto reduce pollutant level swill require substantial public
involvement to be successful. Ridesharing, HOV use, transit ridership,

congestion pricing, and other pieces of the solution depend on an informed

public for implementation. Early public involvement in developing these
strategies will help to ensure their success.

Although the planning processis only one of many eementsthat contributesto
successful ITS implementation, itsimportance will increase as the dependence
on set-aside Federal funding for I TS potentially diminishesin thefuture. Even
with set-aside Federal funding, the coordination of ITS projects with other

transportation programsisvital to optimizing the benefit of those programsand
tothesuccessof ITS. Theintegration of ITSwith the planning process presents
awin-win scenario. Failureto coordinate and integrate could result in missed
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Flow of the Planning
Process

opportunities for implementation, less effective implementations, and
unnecessary increasesin costs.

"The integration of ITSwith the planning process
presents a win-win scenario.”

Put simply, the focus of the planning process is on making decisions. The
various elements of the planning process provide information so that good
decisons and wise investments can be made in the transportation system.
Exhibit 2-1 is onedepiction of the transportation planning process, indicating
thatit isiterative and has two primary planning and programming vehicles: the
transportation plan and the TIP. Implementation is not a part of the planning
process itsdlf, but isshown toillustrate its relationship to the planning process.

ITS has a place in virtually every step of the planning process. The
transportati on planning activities shown at thetop of the chart represent multiple
activitiesthat feed information to the devel opment of thetransportation plan and

TIP. Asindicated, there are a number of inter-related planning activities that
could take place. Therdationship between ITS and the various e ements of the

planning process shown in Exhibit 2-1 are described bel ow:

1 Transportation Planning Activities: There are a broad array of
activities that ultimately result in a set of recommended, fundable
transportation projectsand programs. Theseactivitiesfeed information
to the principal products of the transportation planning process: the
transportation plan and TIP. The process varies from one area to
another and includes input from many agenciesand individuals. Some
of these transportation planning activities include policy definition,
corridor/subarea studies, strategic assessments (an example of whichis
for ITS), etc.

The Transportation Plan: The plan is a primary product of the
planning process and is required to be prepared periodically by each

state and metropolitan area. 1t documents the policy direction for the
region and describes how transportation projects and programswill be

implemented over a 20-year (or longer) period. It has sometimes been

called the long range plan, but it includes the entire time period out to
the horizon year, including projects and programs that are short range
as well as those that are long range. Projects for ITS need to be
included in this document. Chapter 3 providesan extensive discussion

of ITSin the transportation plan.

Transportation I mprovement Program (T1P)- A document required
to be prepared periodically by each state and metropolitan area that
describes specific projectsthat will be constructed and/or operated over
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Exhibit 2-1. Overview of the Transportation Planning Process

Speoial Studies
- Major Investment Studies
Corridor/Subarea smdles
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Travel Transportation
Monitoring Local Planning ‘f,l""""@:::' Cgr?trol
Studles anning Measures

Performance Transportation

Evaluation Plan
(Monitoring Systems (Including
and Inventory) Financial Plan)

Conformity

Implementation

(Strategies and
Projects)
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the next several years (minimum three years, some areas include
additional years). ITS projectsneed to beincluded in this document to
receive Federal funds. Chapter 3 discusses ITSin relation to the TIP
and project selection processes.

Transportation conformity: A regquirement in the 1990 Clean Air Act
Amendments for transportation plans, transportation improvement
programs, and Federally funded or approved transportation projectsin
non-attainment or maintenance areas to conform to the State
Implementation Plan for air quality. Some TS projects may be subject
to conformity requirements. ITS may also be a way to help a
metropolitan area achieveits air quality requirements. Chapters 3 and
4 both discussITS and air quality issues. The analysis approaches to
air quality for ITS are discussed in Chapter 6.

Implementation: For ITS projects, implementation takes on the
broader definition of construction and operations. In most cases, ITS
infrastructure requires active management to achieve the effectiveness
levels anticipated. Implications for ITS implementation are treated
mainly in Chapters 5 and 6.

Perfor mance Evaluation: Achieving maximum effectiveness of a
system requires assessing its effectiveness and making adjustments, as
necessary. Thisis perhaps more important for ITS than many other
strategies, because of the strong operational emphasis of ITS. ITS
infrastructure can also be used to assist in evaluating the effectiveness
of other transportation strategies. Effectiveness evaluation isdiscussed
in Chapter 6.

Travel Monitoring: Ongoing monitoring of the transportation system
helpsin diagnosi ng continuing congestion and safety problems, aswell

asproblemsin theinfrastructureitsdf. ITScan play astrongrolein the
overall transportation planning processfor providing monitoring input.

A specific section is devoted to monitoring and ITS in Chapter 6.

The sections below describein greater detail the various planning activitiesthat
feed the transportation plan and TIP and how ITS relates to those activities.

Policy Definition

Decision-makersprovidebroad direction for thetransportation planning process
through the establishment of goals, objectivesand policies. 1TS should takeits
direction from these policies, not attempt to create a separate policy direction.
However, policy makers should be made aware of how ITS could influence

policy through the technological opportunitiesit affords.

Special Studies
A variety of special studies are often conducted to develop information to

support the decision-making process. These studies are normally targeted
toward addressing problems and needs for specific geographic areas or specific
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functional issues. The results of these studies are provided to the decision-
making process for further consideration, funding, and implementation. Two
types of special studies that can relate to ITS are discussed in the Handbook:
corridor/subarea studies, and strategic studies or assessments.

Corridor/Subarea Studies

Corridor/subarea studies, including major investment studies (MI1Ss), are used
to flesh out transportation strategy and project recommendations on a
geographic basis. A corridor or subareaisacontext for evaluating how specific

transportation conditions, problems, and needs should be addressed within the

defined geographicarea. A widerange of multimodal strategies, including I TS,
are considered as candidate solutions for those problems.

A corridor/subarea study addresses problems and needsin greater detail than is
possible in a transportation plan. The results (project costs, benefits, and an
investment strategy) arethen provided for consideration in the devel opment of
the transportation plan and TIP. Thus, corridor/subarea studies both provide
information to and use information from the transportation plan. Priority-
setting and selection of alternatives within the corridor/subarea can be
addressed in the corridor/subarea study. Priority-setting among
corridor/subareas (which may also affect priorities within
corridor/subareas) is addressed in the transportation plan development
pr ocess.

Strategic Assessmentsof ITSor ITS Strategic Planning

Some issues are regional in nature and cannot be addressed only at the
corridor/subarea level. Yet they are beyond the level of detail that can be
accommodated in the transportation plan. In some cases, details need to be
worked out among a certain class of strategiesto ensure that the eventual system
isfully coordinated, that designs can take advantage of economies of scale, and
that the operation of the system can be supported. 1TSisone of those areasthat
can derive particular benefit from a strategic, regional approach. A strategic
assessment isused to develop aregional framework for implementation of
ITS. Theregional ITS framework incorporates a regional architecture,
consistent with the National Architecture, along with the institutional,
oper ations and management activities needed to implement the regional
architecture. Theterm “ strategic assessment” isabroad term used to describe
the process. Theregional ITS framework, including aregional architecture, is
aproduct of that process. Other termsthat have been used for similar activities
include ITS strategic plan, I TS strategic study, or ITS Early Deployment Plan.
It should be noted that the idea of a strategic assessment or strategic plan goes
well beyond the concept of early deployment, incorporating along term view
of ITSimplementation in a state or region.

“ ITSisone of those areas that can derive particular
benefit from a strategic, regional approach.”

There are several reasons why an ITS strategic assessment can be beneficial:
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It helpsto relate I TS solutions to specific transportation problems.

It provides amechanism for communicating potential ITSinitiativesto
other parts of the planning process. Other (non-ITS) projects may be
able to integrate I TS elements more cost-effectively (e.g. along with a
highway construction project) than if the ITS eements were
implemented alone.

It can ensure more cost-effective | TS depl oyment over time because of
a comprehensive approach (rather than a piecemeal approach) that
maps out growth pathsthat will result in good decisions on equipment
purchases and operational management.

It allows for easier integration of systems over time.

It brings agencies together to discuss implementation, operation, and
management issues of mutual concern. The bringing of multiple
agencies to the table hasbeen one of the most often cited benefits of a
strategic assessment.

It documents(and usually prioritizes) desired | TS projects so that funds
can be sought and projects implemented in a reasonably logical,
systematic fashion.

Most agencies have found that conducting an I TS strategic planning effort isa
useful way to address regional issues associated with ITS: communications
systems, regional information needs, enhancement to regional transit systems,
etc. Theconcerns are broader than only a corridor or subarea. Aslong asthe
results are viewed as an integral part of the broader planning process (and not
asan independent activity), astrategic assessment can be an efficient mechanism
for bringing a broad cross section of stakeholders together to structure an
approach to ITS that supports the entire regional transportation program.
However, an ITS strategic assessment is not a requirement. Many states or
regions have already conducted an activity smilar to the ITS strategic
assessment.  Strategic assessments should usually be updated periodically, as
with any planning activity.

An ITS strategic assessment is an important forum for bringing together a
broad, multimodal cross-section of stakehol ders, including thosewho would be
unlikely to become directly involved in the transportation plan devel opment.
These public and private stakeholders (such as emergency service agencies,
communications system providers, etc.) will deal with issues that tend to be
specific to ITS strategies, providing solutions back to the transportation plan
and TIP for further consideration.

“ An ITS strategic assessment is an important forum for
bringing together a broad, multimodal cross-section of
stakeholders. . .”

Interaction of the Transportation Plan, Corridor/Subarea Studies, and
Strategic Assessments
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The transportation plan guides and draws information from strategic
assessments, just asit doesfrom corridor/subareastudies. Strategic assessments
may be visionary in nature and are often not financially constrained. They
would usually result in a report that documents potential projects that may be
apart of an ultimate plan or vision but for which funding is not yet available.
In metropolitan areas, the transportation plan addresses how much of the plan
or vision can be afforded with reasonably available resources.

It isimportant to note that the planning processdoes not need to cause delays
totheimplementation of I TS projects or to makeimplementation moredifficult.
If funds become available for certain projects, implementation can often
proceed even if the planning is not completed, as long as other necessary
requirements are satisfied (e.g. inclusion in the appropriate improvement
programs). It isimportant that ITS projects (aswell asnon-I1TS projects) take
advantage of implementation opportunitiesasthey arise. In doing so, however,
agencies should be cautious of the following circumstances:

1 Making commitments(e.g. to a certain technology) that will resultin a
greater long term cost.

Investing in a project because the money is available but where the
project isnot well suited to the conditions and needs. The project could
proveto be a distraction.

Making commitments that will obligatean agency to ongoing costsfor
which resources may not be available. It is better not to implement a
project than to implement one that must be terminated shortly
thereafter.

Making commitmentsto projects that will not integrate well with other
ITS applications that may come |ater.

Strategic assessments are typically not just a long term view, but aso
incorporate the near term. An ITS strategic assessment, for example, may
provide projectsthat can beincluded in both the plan and TIP and implemented

in the near term. However, similar to the case with corridor/subarea studies,

project selection/prioritization decisions among ITS and non-ITS projects are

not finalized within a strategic assessment but within the devel opment of the
financially constrained TIP. Thisisillustrated in Exhibit 2-1 by the “project
prioritization/funding decisons’ dlipse. None of the individual planning

activities can establish final priorities and ensure the allocation of funds. In

metropolitan areas, these decisions are made at the regional level under the
financially constrained conditionsof thetransportation plan and Transportation

Improvement Program.

“ ... theplanning process does not need to cause delays
to the implementation of I TS projects or to make
implementation more difficult.”

Page 2-9



A strategic assessment providesinformation sothat better decisions can bemade
in thetransportation plan and TIP. It provides an opportunity to focus on the

details of a certain type of transportation strategy or set of strategies (i.e.
obtaining greater efficienciesout of thetransportation system through advanced

technology) to support the overall decision-making process. It is not an

independent activity; rather it provides information to other activities and
resolves issuesthat cannot beresolved in other frameworks. Thisispart of the

iterative, interactive nature of the planning process.

Much like corridor/subarea studies, strategic assessments must take direction
from the transportation plan and provide enough detail to identify appropriate
strategiesthat addressthe plan’s objectives. Priority setting among strategiesis
then addressed in the transportation plan.

A strategi c assessment can al so provideinformation to corridor/subareastudies.
For example, if aregional transportation information system isenvisionedin an
ITS strategic assessment, this concept can be incorporated into the alternatives
or concepts being evaluated in the corridor/subarea study. Likewise, if a
corridor/subarea study identifies a problem or need that should be addressed
with ITS, this can be taken up in the ITS strategic assessment (or an update, if
one has aready been completed) to be incorporated into the overall ITS
architecture for the region.

Local plans and studies are also an important part of the iterative planning
process. Certain projects may originate in alocally-sponsored transportation
study or proposal. These projects need to be considered as a factor in other
corridor/subarea or strategic studies that are regional in nature.

Relationship to the M anagement Systems

ISTEA established six management systems (bridge, congestion, intermodal,
pavement, public transportation, and safety), plus a traffic monitoring system.
The management systems are optional, except that the planning process in
transportation management areas must include a congestion management
system.

There are several ways of thinking of ITS in relationship to management

systems. The management systems typically have components of data
collection/monitoring, deficiency/problemidentification, strategy identification,
strategy eval uation, and post-implementation effectivenessevaluation. 1TS has

significant potential to assist in data collection and monitoring. ITSisalso a
potential set of strategies that can be employed in addressing problems or

deficiencies.

Some metropolitan areasmay view an | TS strategi c assessment and certain types
of corridor/subarea studiesto be apart of their congestion management system

(CMYS). Other areas may take a narrower definition of the CMS, classifying
strategic and corridor/subarea studies as“other” planning activities, not as part
of their CMS. All of the activities, whether they be the management systems,
corridor/subarea studies, or strategic assessments, feed the transportation plan
and TIP; they do not ultimately resolve project priorities and financing on their
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Relationship to
Transportation
Conformity

own. The resolution of priorities is done in the context of the financially
constrained metropolitan transportation plan and TIP/STIPs.

Subpart T of 40 CFR Part 51 and subpart A of 40 CFR Part 93 address
conformity of transportation plans, programs, and projects to state or Federal
implementation plans prepared pursuant to section 110 and Part D the Federa
Clean Air Act (CAA). Subpart T setsforth policy, criteria, and procedures for
demonstrating and assuring conformity of these activities to the applicable
implementation plan.

In areas that are nonattainment or maintenance for transportation-related
pollutants, transportation plans and programs which are financed wholly or in
part with Federal-aid or receive approvalsfrom FHWA or FTA arerequired to
be in conformancewith the State Implementation Plan (SIP) for air quality. In
most cases, I TS projects are Federally funded and it is mandatory for them to
be in compliance with conformity regulationsissued by EPA (August 1997) in
nonattainment and maintenance areas. All regionally significant projects,
including non-federally assisted projects, must beincluded in theplan and TIP
conformity analysis. According to the CAAA, transportation plans and
programs cannot create new National Ambient Air Quality Standard (NAAQS)
violations, increase the frequency or severity of existing NAAQS violations, or
delay attainment of the NAAQS.

In metropolitan areas, the MPO isresponsible for making determinations that
the plan and TIP conform to the SIP. The FHWA and FTA must also review
the plan and TIP and make a conformity determination in order for projects
contained in the plan and TIP to be dligible for Federal funding or approvals.
If atrangportation plan, TIP, or project does not meet conformity requirements,
transportation officials have the following options:

1 Modify the plan, TIP, or project to offset emissions

1 Work with the appropriate state agency to modify the SIP to offset the
plan, TIP or project emissions

If the aboveisnot accomplished, the plan, TIP, or project cannot advance. This
can affect ITS plans and projects.

Based on a literal reading of the regulations, many ITS projects would not
appear to be exempt from regional emissions analysis. In a practical sense,
many ITS projects could not be included in a regional emissions analysis
because their effectsare so difficult to analyze. Exhibit 2-2 shows a diagram of
the flow of the conformity process asit relates to transportation projects. This
process would apply to non-exempt I TS projects.
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Plan
Phase

Planning process identifies problems/needs

L 2

Planning process identifies potential projects

Program
Phase

v

MPO develops/updates the
Transportation Improvement Program

Agencies and MPO develop/update
Metropolitant Transportation Plan

v

v

MPO analyzes TIP for air quality impacts

MPO conducts conformity modeling
on the Metropolitan Transportation Plan

v

v

MPO makes conformity determination
on the TIP

MPO makes conformity determination
on the Metropolitan Transportation Plan

v

FHWA/FTA make Federal conformity
determination on the TIP

v

FHWA/FTA make Federal conformity determination
on the Metropolitan Transportation Plan

Project
Phase

v

Lead agency conducts project level environmental
analysis including air quality section

Lead agency includes Local or state funded
conformity determination projects

~N

in final report implemented

FHWA/FTA make Federal conformity determination
on Federally funded projects

v

Federally funded projects implemented

Exhibit 2-2. How a Project Passes Through Air Quality Confor mity

Page 2-12



Americans with
Disabilities Act of
1990 (ADA)

OVERVIEWOF ITS
STRATEGIES

Several types of ITS projects could be readily accepted as exempt from

conformity determinations, such as safety-related I TS projects, equipment to
improve transit operations, and fare payment systems. Signalization projects at
individual intersections are exempt from regional emissions analysis, as are
truck size and weight inspection stations. However, these projects are till
subject to the requirements for CO and PM 10 hotspot analysis. Traffic signa
synchronization projects may be funded, approved, or implemented without

being subject to a conformity determination; however, the effect of the

emissions of such projects must be included in the supporting regional

emissons analysis. Freaway control systems, and other I TS projectsthat affect
traffic operations would not appear to be exempt, but may be difficult to

analyze. A more comprehensive discussion of transportation conformity and

its relationship to the planning process is included in the FHWA/FTA
publication Transportation Conformity, A Basic Guide for State and Local
Officials (Publication No. FHWA-PD-97-035).

The ADA givescivil rights protections to individuals with disabilities ssmilar
to the rights provided to individuals on the basis of race, color, sex, nationa

origin, age, and religion. It guaranteesequal opportunity for individuals with

disabilities in public accommodations, employment, transportation, State and
local government services, and telecommunications.

Under the ADA, the Department of Transportation hasissued regulations
mandating accessible public transit vehicles and facilities (49 CFR 27,37, and
38). They include requirementsfor accessible fare vending machinesand fare
collection areas. The regulations also require transportation terminals and
stations with public address systems to make messages accessible to persons
with hearing impairments. The requirements for accessible information
provide opportunitiesfor I TStechnol ogiesto hel p meet thetransportation needs
of the disabled.

ITS is not a new concept. It began with the early computers and vehicle
detection systems over 25 years ago, with applicationsto traffic signal systems
and freeways. What is new is the rapidly increasing array of advanced
technol ogies applicable to multimodal transportation. These technol ogies can
be packaged in various ways into strategies that improve the efficiency and
effectiveness of transportation systems. In the planning of ITS, strategieswill
be specified in terms of specific locationsfor implementation and technol ogies
to beincluded.

The TS National Architecture uses the term"market package" to represent an
ITS improvement strategy or set of strategies that can be deployed as a unit to
address a transportation or air quality objective or problem. The market
package terminology is used throughout the Handbook as synonymous with

improvement strategies. Theterm “ ITSuser services’ hasalso been used in the
past to represent ITS strategies. User services represents a customer/user
orientation to ITS strategies, while market packages are oriented toward the
equipment to be implemented. The emphasis of the user servicesison “ what”

isto be achieved, whilethe emphasis of market packagesison “how” to achieve
it. There is substantial flexibility in how a region may wish to refer to ITS
strategies. Some may prefer user services, some may prefer market packages,

Page2-14



CurrentITS
Applications

Assessment of
I TS Benefits

and others may refer to ITS strategies. However, it isimportant to use terms
that are meaningful tothe stakeholdersinvolved in your local process. Agencies
involved in ITS should be careful not to use ITS “lingo” that does not

communicate well with the audience.

In examining terminology tobe used to represent I TS strategies, it isimportant
to define strategies in a way that benefits, costs, and impacts can be defined.
Neither ITSmarket packagesor user servicescan be cons dered detail ed enough
to allow this to occur. Additional definition is needed for some of the user
services or market packages. For example, aramp metering systemisan ITS
strategy that has certain effects on speeds, accidents, etc., yet neither market
packages or user services explicitly identify ramp metering. Additional
definition isneeded to allow an eval uation of that strategy to take place. Market
packages tend to be defined at a greater level of detail than user services.
Exhibit 2-3 provides a list of ITS market packages associated with ITS user
Services.

“...itisimportant to define I TS strategies in a way that
benefits, costs, and impacts can be defined.”

It is at this level that the most meaningful evaluation can take place. It is
important to note that the list of market packages in Exhibit 2-3 is not
necessarily a complete list. Additional market packages may be identified to
address specific problems or opportunities, or some market packages can be
further subdivided.

Substantial information existson current operational | TSprojectsand programs.
It is not the purpose of this Handbook to provide a comprehensive listing of

these applications. However, asummary of references(The TS Tool Box) is
provided in Appendix B. These documents show how far the transportation
community has come in implementing ITS. References are listed from both
transit and highway modes.

Information on documented benefits of ITS is more difficult to obtain.

However, thereis a growing body of evidence from a variety of projects and

programs. Exhibit 2-4 provides asummary of information on quantifiable I TS
benefits, extracted from the report Assessment of ITS Benefits: Early Results,
MitreCorporation for FHWA, August, 1995. There are also numerous benefits
that cannot be quantified, such as management efficiency and responsiveness
that are often associated with ITS. Thesewill be discussed later in the report.
Other useful referencesinclude Traveling With Success by Public Technol ogy,

Inc. And the Intelligent Transportation Systems Action Guide: Realizing the
Bendfits, by the Intelligent Transportation Society of America (ITS America).

Transportation planning revolves around making decisions on projects and
programs. Good planning depends on arealistic assessment of the benefitsand
costs, and on the advantages and disadvantages of potential courses of action.
In effect, that isthe subject of this handbook: identifying the implications of
choices so that agencies can make wise investments of their resources. Each
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Exhibit 2-3. Market Package to User Service Relationships

Page 2-16



LOHIeTc) B3 PRIECHTY - |G

Jusikojdeg JUIDRESY USDID) - 814 - §°F

sEeupoey MeDE - 57

S3UBDGAY USDIT 104 PebasunlUy uols s - F 7

BIEOEONY LOK|(|00) UogIesmyL) - ¢ 5

BIIDRIONY UCHH||CD e - T8

BIUDHONY Los|I0D mupnBuc - 1§

usslouniy spme s Asvebiewsy - 2y

AJnosg |Ducsey Uy UDRoIeN AcueBiews - |'g

[usweBouny [etd [HIMRURLOT - §F

BSUOCSE [LSD|SU| DI SORIDIoY - 9

FEAI0L] BADESFNLD Y @S A |0 - PP

Bumicgiucyy AIRIDS DIDOE - B - £ F

uefiaciu| Ai8|og SpeEtey PAIBWSTTY - B F

SIUCIDSLT JIL0NI8|] 8|08 A [H0ISLLILDT - | P

S AMSE USUADS HUSI2ET - |'E

User Sernces

Aymoeg |BARL 29ANd - T

plsumng 3fjong DeE||oudsieg = § F

UG AR CILY | FURI ] SNoy - UF - T

|uniunbounpy vo| o odsum] 3890g - |2

vl mes

Uesjaetie|u) pm-AeRuEl a1 |

uooBR|N puy Bugsa) suciLg - 6 |

juswa Bounyy pumUas [eAR - § |

uemaboun)y jUeoiow = ']

el L e S S S S N Y

7
v

UO|FRULIoH | saoaAles teARI] - 51

uolmaresey puy Bumgoiow o - 1L

B3PS &0y - £')

US|BRAICL] IBAN 8ney - u3 - 2]

UO{ERARCI] AL ch) - g - | ]

¥ e
'd

Ta e

P s
" - RIS

—_—

ar

_—_—

v

M e

MM

Mowket Pockooges

Beocdicos! Troveler Informrofion

Tocaest Viehiche Teacking
Trorst Moindenonoe

Irlercictiv Troweler Informrolion
el oy Poges and Reesnvation

In Viehicks Sigring

= —

Flood Adminigration

Ronesice TV Sofety
Cr-boord OO Scfely

VO Rasat Moinfanoncs

oycioy Support

| Treresl Fixiec oube Cperclions
i~ | Derene Responss Tionell Operctions
& |Trerit Pessenger an Fese Manogement
o | Trcrat Security

| Audenerrous Roule Guidinee

— |Dymerric Reube Gulderce

i |IEP Bosed Route Guldernes

o |Iregretod Trersporfion Mo/ Route Guidass

O OV Adinisinctive Processes

= |Inlemafiono Border Becironic Cearonce
L |Weigh-In-Mehion

= |Errmgency Reponss

s |Errengency Rouling

Exhibit 2-3. Market Package to User Service Relationships
Page 2-16

IS Plonning




Exhibit 2-4. Selected
Quantifiable ITS
Benefits

(Sour ce: Assessment
of ITS Benefits: Early
Results)

ITSSTRATEGY

LOCATION

DEMONSTRATED BENEFITS

Commercial Vehicle
Operations:

- Electronic clearance,
improved inspection
procedures, and
vehicle performance
monitoring

Oregon

- increase in weighing of 90%, and
an increase in safety inspections of
428% between 1980 and 1989
with staff increase of only 23%

Motor Carrier Safety
Assistance Program

Nationally

- the cost/ben€fit ratio estimated at
2.5 whileyielding areduction of
2,500-3,500 accidents annually.
- improved brake ingpection
technology will reduce inspection
time by 10-15 minutes

- use of pen-based computers will
reduce the duplicate input of
inspection report data resulting in
asavings of 125 staff years
annually

Ramp
Metering/Traveler Info

Minnesota DOT -
TMC (January
1994)

Sesttle,
Washington
(WSDOT, 1989,
measured)

Long Idand, NY
(INFORM)

- increase average speedsfrom 34
mph to 46 mph

- accident rates dropped 27%,
from 428 to 308 per year

- annual accident experience
dropped from 3.4/MVM to
2.11/MVM

- over asix year period, freaway
speedsincreased up to 20%

- 38% reduction in accidents

- ramp delays 3 minutes or less

Freeway speedsincreased 13%
(with 5% increasein VMT for PM
period)

- 300,000 vehicle hours saved/year
with motorist info

- 7% increase in throughput in
some sections, no changein others

Route Guidance

LosAngeles-
Pathfinder

Orlando -
TravTek

- Driversusing Pathfinder were
40% more likely to divert

Decreasein travel times of 19%
for equipped vehicles
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ITSSTRATEGY

LOCATION

DEMONSTRATED BENEFITS

Incident Management

Twin Citiesarea -
Minnesota
Highway

Helper Program

Maryland
CHART program

- reduces duration of astall to 8
minutes

- annual benefit estimated at $1.4
million with a cost of $.6 million
- reduction of secondary collisions
(difficult to estimate)

Estimated 10:1 benefit/cost ratio

Transit services -

Baltimore - Mass

- 23% improvement in on-time

vehiclelocation Transit performance
systems Adminigtration
Kansas City - Improved schedule adherence by
K.C. Area 12%
Transportation
Authority
Milwaukee - Improved on-time performance by
Milwaukee 28%
County Transit
System
Electronic toll Detroit, Michigan | - Benefit/cost ratio estimated at
collection/ to 30:1
Automatic vehicle Windsor, Ontario
identification
Oklahoma - 91% savingsin annual costs per
Turnpike lane
Advanced vehicle Telesat, Canada - increased | oaded mileage by 9%

monitoring and
communications

Dundas, Ontario -
Frederick
Transport

Fort Wayne, IN -
North American
Van

Lines

Fenton, MO -
United
Van Lines

to 16%
- reduced operating costs $.12 to
$.20 per track mile

- increased | oaded miles by 20%
- reduced phone costs by $30 to
$150 per month

- increased load factors by .07%

- increased shipping business by
16.9%

- expedited service by 24.5%

- reduced cancellations by 3.8%

- easer recovery of stalen
equipment
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ITSSTRATEGY

LOCATION

DEMONSTRATED BENEFITS

Automated Vehicle
Inspection

Nationwide
(projected)

- reduced impacts of HAZMAT
incidents by $1.7 million annually
- reductionsin tax evasion from
$0.5 to $1.8 million annually per
State

- reduction in overweight loads
saving $5.6 million annually

- weigh station operating costs
reduced up to $160,000 annually
per state

- with automated credential
checking, operating costs could be
reduced from $4.3 to $8.6 million
annually per state

- with automated safety
inspections, operating costs could
be reduced from $156,000 to
$781,000 annually per state

Bus priority traffic
signal system

Portland, OR

5% to 8% reduction in bus travel
time

Transit - Automated
vehicle location/CAD
system

Kansas City

- reduction in scheduletime

- two year cost savings of $1.5
million in capital expensesand
$404,000 annually in operating
expenses

Trangt - Computer-
aided dispatching and
scheduling

Winston-Salem

Improved productivity

- 9% lower expenses per mile

- 2% lower expenses per passenger
trip

Automated traffic
surveillance and
control (signal
systems)

California

- 13% reduction in travel time

- 35% reduction in vehicle stops
- 14% increase in average speed

- 12.5% lower fud costs

- 20% reduction in intersection
dday

- 10% reduction in HC emissions
- 10% reduction in CO emissions

Closed loop signal
system

Abilene, TX

- 13.8% lower travel time

- 5.5% reduction in fue
consumption

- 12.6% reduction in CO
emissons

- 9.8% reduction in HC emissions

chapter that follows makes a contribution to the procedures and methods that
support the making of these choices.
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WHAT ISTHE
NATIONAL
ARCHITECTURE?
(Excerptsfrom “ The
National Architecture
for ITS: AFramework
for Integrated
Transportation into
the 215T Century.”)

ITSisbascally all about information—the collection, sharing, processing, and
redistribution of information—to help move people and goods better.

Information lets travelers make better decisions, and helps improve the
efficiency and safety of the various elements of our surface transportation

infrastructure.

An architecture is a framework that lays out the boundaries, players, and
strategies for that process of information management and in the case of ITS,

it has to have an intimate knowledge of the way transportation works, in order

to get the new systemsto work well with the existing ones. Theframework can

then guide agencies and the private sector in devel oping standards and making
deployment decisions that will result in efficiency, economies of scale, and
national inter-operability.

The architecture will help coordinate the development of Intelligent
Transportation Systems. It will help ITS eements to use a common
vocabulary, think about acommon set of issues, and, eventually, useacommon

set of design and i nterconnection standards, asadvanced transportation systems
are gradually tied together and new ones are created.

In many ways, the National Architecture—reflecting asit doesafair consensus
of the diverse parties that have had arole in its formation—provides a master
plan for deployment of ITS technologies and systems into the next
century...much as the architecture (or master plan) for the Interstate Highway
System influenced a half-century of transportation development. Asindicated,
an architectureis basically aframework...away of thinking about the world of
transportation and information management. The National 1TS Architecture
relies on interactions among three “layers’ of infrastructure:

1 Communications Layer. Thisis the information infrastructure that
connects elements of the transportation layer—it is what puts the
“Sygem” in ITS—and allows coordination and sharing of information
among systems and people. The Architecture carefully lays out @ what
types of information and communication are needed to support various
I TS services, U how data should be shared and used by which physical
entities (subsystems); and U what types of standards are needed to
facilitate this sharing.

Communications is what puts the “S’ (for “ sysem’) in ITS. Ever
increasing availability of communications, together with fast, cheap,
and small computing technology, have combined to create an
unprecedented opportunity for ITSdevelopment. Thetypesof linkages
advocated by the Architecture include:

- Wide Area Broadcast—such asa car’s FM radio receiver

- Wide Area Two-Way Wiredess—allows more advanced,
interactive services over, for example, a cdlular phone link.

- Dedi cated Short Range Communi cati on—such astheemerging
wireless vehicle ‘tags for toll collection.

- V ehi cle-to-V ehi cleCommuni cation—whichwill someday help
in avoiding collisions and improving vehicle control.
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I TSMarket Packages:
Bringing the
Architectureto Life

- Wirdine Communication—regular ‘ phone lines': phone, fax,
modem, video, and high speed data networks.

Transportation Layer. Thisis the ‘real world'—our physical ITS
infrastructure that is beginning to evolve and will continue to evolve.

This layer identifies the key players and establishes a common
terminology for existing and future I TS subsystems. The Architecture
is made up essentially of: travelers; vehicles, management centers; and
roadside elements.

Ingtitutional Layer. Our socioeconomic infrastructure of
organi zationsand social roles—reflecting jurisdictional boundariesand
including agencies at alllevels of government, private companies, and
those that may be impacted by ITS services. Activities on this level
include developing local policy, financing ITS, and creating
partnerships to guide ITS deployments. The architecture does not
propose modifications to this layer, acknowledging that there are
reasonswhy things are the way they are...and that they are very difficult
to change. It doesrecommend who should be connected to whom; and
what types of things they need to betelling each other.

The architecture groups equipment into sample market packages, each of
which describes a group of eements (equipment packages) that need to work
together to deliver a particular ITS service. For example: for asingle | TS user
service such as Dynamic Route Guidance, a range of equipment is needed:

The Traveler requires two equipment packagesin the vehicle: aroute
guidance system; and someway of receiving dynamic information (for
example, an enhanced FM radio that can receive data; or, better yet, a
two-way interactive means of requesting and receiving routesfrom an
Information Service Provider.

An Information Service Provider (I1SP) needsto have the equipment
to calcul ate route/traffic information, and the means to communicate it
to the customers.

A Traffic Management Center (or other source) needs the means of
collecting this information, and providing it to the ISP.

This suite of equipment together makes up the market package, the whole of
which is necessary to deliver the service (dynamic route guidance) to the user.
The architecture recognizes that a diverse marketplace will result in a whole
range of market packagesthat can ddliver thisuser service. Oneshould beable
tofind equipment with different level sof capability at correspondingly different

prices.

Several important perspectives on the National TS Architecture include:

The architecture is a tool , a framework, for the people who will be
designing and building the systems that will deliver ITS servicesto the
user. For instance, designers can find guidance on how much and what
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The Next Step:
Standards

kind of information needs to be produced by a traffic management
center; and what other systems it needs to be shared with. The
Architecture does not prescribe any technologies, designs, or palicies;
it provides the framework. It gives each ITS center, or system, or
information device an understanding of how it should relateto the rest
of ITS.

The architecture prioritizesthe key ITS market packages that bring
thegreatest benefit early on, and recommendsearly depl oyments: things
that make sense to do NOW due to technological or ingtitutional
opportunity, high potential benefits, market demand, or pre-existence
of required standards.

Thear chitectur eleavesmaximum room for and strongly encourages
private sector participation in ITS. Functions are broken out such that
there is maximum opportunity for private sector involvement in
providing ITS services—especially in the role of an Information
Service Provider, or |SP.

Thear chitectur eproposesimplementation scenarios thatfirstenable
isandsof ITS development NOW, which leverages existing assets and

ITS investments, and then encourage increasing integration over time,
resultingin progressively greater inter-operability and capability among
systems.

The architecture developers have recommended policy to USDOT,
for example: @ facilitate achievement of nationwide inter-operability
by supporting standards development efforts;, U maintain the
architecture over time; U devel op education and training programs for
the local ITS implementor; U provide ‘handbook’ -type guidance for
ITS design and procurement; and U emphasize evaluation of systems
to determine actual benefits derived from investments.

Aswith any system, the critical linksin ITS are the interfaces that tie together
the different parts of the system—for instance, between a vehicle and roadside
equi pment; between atraffic management center and acompany that repackages
raw travel data; between two vehicles cruising on an automated highway. The
Architecture describes these interfaces to be descriptive, not prescriptive, in
keeping with itsrole asaframework. Thereisnot enough detail that a hardware
or software designer could actually build a given interface. There are many
different ways to design architecture-defined interfaces. Consequently,
consensus standards are needed. No matter how solid an architectural master
plan is, standardized parts will be needed to carry out the plan consistently
throughout the country.

Over the coming years, agreement will be reached on how to standardize each
of thecritical linksin the architecture which will ensure that users can interface
with systemsin a consistent way. The architecture will continue to evolve, to
accommodate new user services and—by guiding the standards devel opment
process—to preserve the ability of systems to operate throughout the nation.
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An Overview of
Documents from the
National Architecture
for ITS

A substantial amount of information has been developed through U.S. DOT's
National Architecture development process. Although many of the documents
extend well beyond the planning processinto project devel opment and design,

an introduction to the documents is warranted here. The documents are
available on a CD-ROM entitled The National Architecture for ITS, available
from the Federal Highway Administration.

The Vision contains a magazine style description of what users can expect to see
in the transportation world of the future. The document contains easy to read

descriptions addressing each of themajor I TS stakeholders. Also presented are
vignettes of lifein the years 1997, 2002 and 2012.

The Misson Definition ties the architecture program to U.S. DOT’sNational
Program Plan for ITS. Here, the stage is set for the architecture work. The
document addresses goal s, objectives, user service requirements, and expected
benefits. The document also contains a communications threat analysis to
remind us of the pitfalls that we should avoid.

The Architedure Definition is contained in a set of 4 volumes. The Logical
Architecture presents a functional view of the ITS user services. This
perspective is divorced from likely implementations and physical interface
requirements. It presents only the functions (process specifications) that are
necessary to perform I TS services and the information (data flows) that need to
be exchanged between these functions. The Logical Architecture document
contains diagrams showing such processes and data flows between them. The
document also contains a complete data dictionary.

The Physical Architecture collects related functions together into subsystems.
This document contains a collection of Architecture Flow Diagrams that show
al of the data that passes between subsystems. The characteristics and
constraintson theinter-subsystem dataflowsareal so presented. Thelogical and
physical architecture aretied together with acollection of cross-referencetables
in theTraceability Matrix. The Theory of Operations provides a smple walk-
through of how the architecture supports | TS implementations. This document
containseasy-to-read text and diagramsthat explain the operational conceptsthe
architectureusesto implement the user services. Advantages and disadvantages
of alternative operational conceptsareal so presented. Several documentsreport
theresults of the numerous eval uations conducted on the architecture. Because
the architecture is not something that one can directly see or touch, the
evaluations are based on possible implementations.

The Communications Document presents a thorough analysis of the
communications aspects of the architecture. Analysis begins with the
communi cations requirements resulting from analysis of the architecture data
flows. Quantitative data loading requirements are proposed for a hypothetical
system design whose parameters are documented in the Evaluatory System
Design. A far reaching technology assessment is presented that covers several
potential communi cations technol ogy choices. These alternatives are compared
with estimated I TS requirements. In particular, data |oading requirements are
used in a detailed simulation of one of the candidate wireless wide area
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communications technologies (CDPD). The document has an extensive set of
appendices, each dealing with a specific communications study.

The Risk Analysis document assesses the risks threatening architecture
deployment and suggests mitigation strategies. These strategies have been
included in the overall implementation strategy for the architecture. The
Performance and Benefits Study documents the results of a set of evaluation
criteria as applied to the architecture. Theresults indicate that the architecture
is flexible and adaptable. The document also presents an overall benefits
discussion. Thisdiscussion islimited to benefits of the architecture (as opposed
to benefits of ITS). ITS benefits can also be found in a number of other
sources. A Cost Analysis document uses the same hypothetical system design
used for the communication analysis, to provide a basis on which an
implementor might begin to estimate the costs of deploying ITS in specific
jurisdictions. The evaluations are summarized in an Evaluation Summary
document that focuses on results of the various analyses.

Support for Implementors is provided in three documents. A Standards
Development Plan presents the steps that need to be taken to produce a
collection of interface standards. The document |eads a standards devel opment

organization through the architecture documents. It defines those standards that
require national interoperability for nationwide deployment of ITS. Thosedata

flows that arerelated to near term deployments (e.g. Intelligent Transportation
Infrastructureand Commercial Vehiclelnformation Systemsand Networks) are
listed. For each deployment feature (e.g. Traffic Signal Control), either a set of

existing standards activities are identified, or new standards work is
recommended. In elther case, architectureinformation should bevaluable. A top

level view of how to use the detailed information is presented along with a

mapping from deployment features to a set of 12 standards packages. The

Standards Requirements Document contains detailed information for each

standards package.

The culmination of the architecture effort is its ultimate implementation. This
isdescribed in the |mplementation Strategy document. The document includes
samplewaysin which current deployment activities can use the architecture to
identify interfaces that need to be standardized. It also presents a process for
rolling out ITS services. The processis part of an overall strategy that includes
recommendations for future research and development, operational tests,
standards activities, and training.

Each region of the U.S. isunique. There are differences in size, geographic
layout, ingtitutional structure, demographics, existing transportation
infrastructure, etc. Because of these differences, transportation priorities al'so
tend to be different. One region may emphasize transit more than others;
another region may be an industrial distribution hub; another may be primarily
a retirement area. Although the ITS National Architecture provides a
framework, it is important for each region to tailor an ITS architecture to their
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specific needs. For example, each region will have a different set of legacy
systems, and the agencies responsible for various € ements of the transportation
system differ as well. A regional architecture maps out how the various ITS
components will ultimately be tied together, not only physically, but
ingtitutionally aswell. It allows the system to built incrementally, in the most
cost-effective way.

ITS presents an additional challenge not present in many other capital projects,
particularlyhighway projects. Transportation planning hastraditionallyfocused
on capital projects. Thechallenge of ITSisnot only to plan and build thel TS
infrastructure, but to use it on a continuing basis to operate and manage the
transportation system more safely and efficiently. Planning for operations and
management is often either never done or is merely an afterthought to what are
considered to be the major infrastructure decisions.

“The challenge of ITSis not only to plan and build the
ITSinfrastructure, but to useit on a continuing basisto
operate and manage the transportation system more
safely and efficiently.”

Operations planning takes the planning process a step beyond the traditional
plansfor building theinfrastructure or the purchase of equipment. It addresses
how the transportation system will function on a day-to-day basis. Operations
and management should be factored into planning at several levels:

! In decisions on traditional infrastructure investment: The resources
required for operations and management may influence the type of
infrastructure that is built. For example, eectronic toll collection not
only isrevolutionizing the way that toll operations are conducted, but
is making infrastructure investments possible that may not have been
possi ble without the advent of this technol ogy.

In decisonson ITSinfrastructure: Operations and management costs
are a significant consideration in identifying approaches to ITS.
Personnel requirements, maintenance requirements, etc. need to be
considered in making choices on how to invest in ITS and how to
prioritizel TS projects. Thisispart of thelife-cycle costing process that
has become important as a tool in the thorough evaluation of
transportation plans, corridor/subarea studies, and other planning
activities.

In decisions on investment levels in personnel and equipment to
support implemented or soon-to-be-implemented I TS projects and the
integration of those projects.

In real-time management and coordination of inter-jurisdictional and
agency operations. While thisis more of an implementation e ement
than a planning € ement, decisions made on real-time management and
coordination of agency functions need to be understood not just within
the responsible agency, but outside the responsible agency aswell. A
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good exampleisincident management. Many agenciesareinvolvedin
incident management, and incident management works best when
agencies have determined their mutual responsibilities and protocols
beforehand. The linkage between police, fire, transit, and traffic
management agencies is critical for improved public safety. The
process of making these determinations may impact the financial
requirements of the transportation plan and could therefore be
considered part of (or an important input to) the planning process.
However, thislevel of operations planning tendsto bevery short term.

Operations planning isnot unliketraditional infrastructure planning. It merely
involves thinking farther through the process of delivering transportation
services. It recognizes operations not just as an afterthought, but asintegral to
making good overall investment decisions. Just as the consumer has become
educated to examine many dimensions of the purchase of an automobile (not
just the physical characteristics of the vehicle, but fuel economy, maintenance
costs, etc.) so transportation agencies need to consider the full implications of
investing taxpayer dollars. In some cases, this means saving taxpayer dollarsor
being ableto do morewith the resources available. Operations planning means
working smarter, not necessarily more expensively. It means providing the
basis for system integration and system evolution, not building it and forgetting
it.

“Operations planning is not unlike traditional
infrastructure planning. It merely involves thinking
farther through the process of delivering transportation
services.”

In addition, operations planning does not need to be complicated, nor does it
need to slow down the decision-making, funding, or implementation process.
It involves assembling the appropriate players, identifying responsibilities,
making reasonable resource estimates, and making decisions based on that
information. It does not require arestructuring of traditional agency oversight
over their facilities. It doesinvolvegharinginformation sothat all the agencies
can ddiver better service to ther transportation customers. If agencies
determine that a restructuring of some responsibilities is appropriate (e.g. a
multi-jurisdiction traffic operations center), this option is available.

Thereare several possibleforumsfor coordination of multi-agency operations
planning and ongoing coordination of operations and management:

! Under the MPO umbrella.
1 Asagroup of agencieswith specific responsbility for asubareathat is

geographically tied together (e.g. some cities organize themselves with
an operations group or committee).
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1 Under the umbrella of an agency that has prime responsibility for an
activity (e.g. when a state DOT seeks input from local agencies and
transit agencies).

The ongoing coordination of operations and management is becoming a more
important function as I TS becomes more prevalent. Agencies cannot live in
isolation from one another. Not only do the actions of one agency affect
another, but the operation and management of thetransportation system crosses
both geographic and institutional boundaries. An ongoing transportation
management and operations group can:

1 Provide anurturing atmospherefor operations projectsand operational
enhancements. These can be projectsin an ITS strategic assessment
that are further developed, or additional projects that are introduced
because of specific needs or opportunities.

Troubleshoot existing interagency projects or projects being
implemented.

Devdop and make adjustments to operational and management
procedures.

Serve asacommuni cation mechanism for special eventsand emergency
situations and a forum for debriefings on how planned operational
strategies worked.

A number of examples of these arrangements exist. For example, in Los
Angeles County, individual cities are members of the Metropolitan
Transportation Authority’s signal group, which was an outgrowth of an effort
to coordinate signals across jurisdictional boundaries. This group now deals
with ITS activities on a broader scale.

The most appropriate approach to ongoing operations and management likely
depends on the level of operational detail being examined. Areas that have
fewer operational issueswill tend to havelessformal arrangements. Operations
planning can usually occur under existing organizational structures. Itisnot an
activity that should be pulled out and conducted separately; rather, it is an
activity that should be integrated with traditional infrastructure considerations.
Operations planning issimply adimensi on that should bean ongoing part of the
overall planning framework. Itsmost concentrated form may bewithinan ITS
strategicassessment, but it should integrated throughout the planning process.
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3. ITSCONNECTIONSTO TRANSPORTATION PLANS AND
TRANSPORTATION IMPROVEMENT PROGRAMS

REQUIREMENTS
FORTHE
TRANSPORTATION
PLAN

The emphasis of ISTEA is on a systems approach to delivering transportation
services. The “E” was deliberately included to promote the importance of
efficiently using the existing transportation system. Thisisone of the principal
assatsof ITS. Thus, itisimperative that ITS be a significant consideration in
transportation planning activities. One of the focal points of these activitiesis
the transportation plan.

Thetransportation plan isone of the principal products of the planning process.

It is the expression of a state or metropolitan area's long-term approach to
constructing, operating, and maintaining the multimodal transportation system.
It is the forum for balancing transportation investments among modes,

geographic areas, and institutions. 1TS should have a relationship to both the
statewide transportation plan and the metropolitan transportation plan. The
emphasis of this chapter will be on the metropolitan transportation plan.

The Federal regulation on Statewide and Metropolitan Transportation Planning
(23 CFR, part 450) specifiesrequirementsfor transportation plans. Exhibits3-1
and 3-2 indicate those requirements and highlight some of the associated
considerations for ITS inclusion into those plans. There are several general

observations from those exhibits:

C The exhibits can be used as a point of reference for ITS plannersin the
preparation of material to be included in the transportation plan.

C Although the transportation plan covers along term horizon, it also isto
include short-term projects and programs. Thus, even short-range ITS
actions are appropriate for inclusion in the plan.

C Thereis substantial emphasis on the inclusion of actions that promote
system efficiency. Thisisone of the strengths of ITS.

C Thereissgnificant emphasison themulti-modal needsof thetransportation
system, agoal in common with ITS.

C Metropalitan transportation plans must be financially constrained. This
requires that strategies involving ITS provide reasonable estimates of not
only capital costs, but operations and maintenance costs as well.

Statewide transportation plans do not need to be financially constrained.
However, many statewide plans tend to be policy plans more than plans
identifying specific improvements.
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Exhibit 3-1.
Requirements for
Statewide
Transportation
Plans and
Considerationsfor
ITS

Requirement

Considerationsfor ITS

Beintermodal and statewidein
scope in order to facilitate the
efficient movement of people
and goods

ITS could be considered as an
important component for
maintaining system efficiency.
ITS cuts across multiple modes.

Be reasonably consistent in time
horizon among its e ements, but
cover aperiod of at least 20
years

Encourages examination of
long-term approach to ITS.
However, thisis difficult given
rapid changes in technology.

Contain, as an element, aplan
for bicycle transportation,
pedestrian walkways and trails
which is appropriately
interconnected with other
modes

Not substantially relevant to
ITS.

Be coordinated with
metropolitan transportation
plans

Statewide I TS e ements should
be coordinated with
metropolitan ITS elements.

Reference, summarize or
contain any applicable short
range planning studies, strategic
planning and/or policy studies,
transportation need studies,
management system reports and
any statement of policies, goals
and objectives regarding issues
such as transportation,
economic devel opment,
housing, social and
environmental effects, energy,
etc., that were significant to the
development of the plan

ITS strategic assessment,
corridor or subarea studies that
involve ITS, ITS palicy
statements should be referenced
or incorporated into the
transportation plan. ITS
related plans should be
packaged in such away that
certain summary e ements
could be easily incorporated
into the transportation plan.

Reference, summarize or
contain information on the
availability of financial and
other resources needed to carry
out the plan

Any financial resourcesthat are
generated through ITS
applications (e.g. from private
sector, user fees, etc.) should
be included.
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Exhibit 3-2.
Requirements for

M etropalitan
Transportation Plans
and Considerations
for ITS

DEVELOPINGITS

Requir ement

Consderationsfor ITS

Include both long-range and short-
range strategies/actions that lead to
the development of an integrated
intermodal transportation system that
facilitates the efficient movement of
people and goods.

Even though many ITS actions may
be short-term to mid-term, they
should beincluded in the
transportation plan. The plan covers
all time periods.

| dentify the projected trangportation
demand of personsand goodsin the
metropolitan planning area over the
period of the plan

Estimates of benefit for ITS should
take into account the future, not just
the present.

I dentify adopted congestion
management strategies

ITSisoneof anumber of congestion
management strategies, oriented
toward the more efficient use of
existing facilities.

| dentify pedestrian walkway and
bicycle transportation facilities

Not substantially relevant to ITS.

Reflect the consideration given to the
results of the management systems

Any ITS grategy evaluation and
project recommendations conducted
through the management systems
should be reflected.

Assess capital investment and other
measures necessary to preserve the
existing transportation system and
make the most efficient use of
existing transportation facilitiesto
relieve vehicular congestion and
enhance the mobility of people and
goods

ITS could represent one form of
capital investment to preserve and
make most efficient use of the
existing transportation system.

Include design concept and scope
descriptions of al existing and
proposed transportation facilitiesin
sufficient detail in nonattainment and
maintenance areas to permit
conformity determinations.

If ITSisto beused asan eement of
demonsgtrating transportation
conformity, it must be specified in
sufficient detail to be evaluated under
those requirements.

Reflect a multimodal evaluation of
the transportation, socioeconomic,
environmental, and financial impact
of the overall plan, including all
major transportation investments

Tothe extent possible, the I TS
elements should beincluded in the
transportation, environmental, and
financial evaluation. ITSisnot
generally relevant to socioeconomic
factors.

Include afinancial plan that
demonsgtrates the consistency of
proposed transportation investments
with already available and projected
sources of revenue.

ITS eementswill need to be costed
and balanced against total revenue.
ITSwill need to include operations
and maintenance € ements.

The metropolitan transportation plan expresses a metropolitan area'slong term
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ELEMENTSOF THE
TRANSPORTATION
PLAN: THE BIG
PICTURE

plan for transportation (at least 20 years). The plan must be financially
constrained, requiring an assessment of all reasonably available sources of
revenue. Costs must include operations and maintenance costs. Therearethree
ways that ITS could be considered for inclusion in the plan:

C As an integrated element of other transportation strategies, without a
significantidentity of itsown. Thisapproach would view I TStechnologies
primarily asenhancementsto other transportation strategies. For example,
a real-time transit information system is an enhancement to schedule
information systems already in place.

C As a distinct element, discussed in parallel with other transportation
strategies such aslane additions, high occupancy vehicles, and transit. For
example, there could be an alternative that specifically emphasizesITS, in
which ITS would be a major transportation theme (although not to the
exclusion of other strategies). This might be appropriate for metropolitan
areasthat arewell-devel oped, where possihilitiesfor new highway capacity
arelimited.

C Both as a distinct element and integrated with other strategies. This
approach seems most appropriate because some I TS strategies do not fit
within the umbrella of other strategies (e.g. a freeway traffic control and
information system tendsto be viewed as an operational strategy in itsown
right). However, other ITS strategies can be viewed primarily as
enhancements, such as the transit information example provided above.

The third approach is the more comprehensive of the three and accomplishes
two objectives: it helpsITSto stand out as an important transportation feature
in and of itself, and it allows ITS to distinguish itself as an important value-
added feature of other transportation strategies. Because ITSis not currently
included at all in many transportation plans, any of the above three approaches
would tend to be an improvement. However, ITS components should be

viewed as tools to help deal with a range of multimodal transportation
problems, not merely as an effort to find technology applications for

transportation. The planning processisto be problem-driven or needs-driven.

Thefailuretoshow aclear connection between transportation problemsand I TS
solutions may be one of the reasons that ITS is not readily accepted in some
palitical and public circles.

"The failure to show a clear connection between
transportation problems and I TS solutions may be one of
thereasonsthat ITSis not readily accepted in some
political and public circles.

Thereare several examplesof ITSbeing explicitly considered in ametropolitan

transportation plan. In Southern California’ s 1994 Regional Mohility Element
(RME) of the Regional Comprehensive Plan (the RME is the region’s
metropolitan transportation plan) by the Southern California Association of

Governments (SCAG), ITS was explicitly included in several ways:
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C ITSwas one of several strategiesin a group of Advanced Transportation
Technologies (ATT). Othersincluded zero emission vehicles, alternative
fuel vehicles, telecommunications, and advanced shuttle transit (which
would include ITS features).

C SCAGformed atask force composed of |ocal elected officialsand Caltrans
toassist in preparing ATT options for inclusion in the RME.

C Theuseof ATT wasidentified asone of 10 criteriafor inclusion of projects
into the RME (a benefit to other projects, but not arequired feature).

C Objectives and strategies for the group of advanced transportation
technol ogies were formulated and stated.

C References were made to other ITS-related studies such as the Statewide
Smart Corridor Study.

C An egtimate of financesto be devoted to ATT strategies was specified ($15
billion to $29 billion over 20 years, but tied to revenue believed to be
obtainable from a market incentives program).

Many agencies are only now grappling with therealities of long range planning
under financial constraint. Asindicated in Chapter 2, states and regions are
being held more accountable to present a realistic picture to their constituents
regarding the projects and programs that are buildable and operable with the
resources available. In some cases, however, agencies are also creating a
visonary element or aseparatevision plan or needsplan. Thisisanimportant
consideration for ITS. Many of thoseinvolved with ITS believe there needsto
be astrong visionary e ement when crafting plansfor ITS. Beingvisionary does
not mean that one should strive for a"gold-plated” I TS plan, nor doesit mean
that the vision is detached from problems and needs. Rather, it recognizes that
one needsto think beyond the limitations of financial constraint initially, to be
comprehensive and inclusive of the opportunities I TS affords.

“ Many of those involved with ITS believe there needs to be a strong
visionary e ement when crafting plansfor ITS”

The case for avision planning as input to the transportation planning process
iscompelling. The reasons for vision planning asrelated to I TS include:

C Documents strategies and approachesthat were considered before the plan
was financially constrained. |deas may have been generated in the process
of plan development that should be taken up as issues in a subsequent
transportation plan. Visionary thinking should not need to be reinvented
each transportation plan iteration.

C Provides a basis for addressing contingencies in the transportation plan.
For example, abetter approach to transportation may not have been useable
in thefinancially constrained plan because of the uncertainty surrounding
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other related events, such asapproval of a project that may have allowed a
major financial savingsto an ITS communications system.

Provides a basis for anticipating problems beyond the typical 20-year
horizon.

Provides afoundation for legal or legidative work that may be needed to
advance innovative transportation opportunities. For example, avisionary
element may be highly desirable but cannot be achieved without a change
in state law or local palicy.

The development of the ITSregional architecture (described in Chapter 5)
needsto beinclusive of all ITS strategies that could occur, not just those
that fit within the financially constrained transportation plan.

If costs of implementation should belower than expected or the amount of
funding available higher than expected (e.g. if amajor project is dropped
from the plan), the vison plan can provide ready candidates for
replacement.

Itisappropriatefor ITSto haveastrong rolein both thefinancially constrained
transportation plan (a necessity) and in long rangevision planning. Exhibit 3-3
shows the general relationship between them:

C Stateand regional policy provide the overall direction. Consideration of

ITS must take place in the broader policy context.

Goaly/ Vision Concepts
Policy —b or limnt‘ ¢— Problems

Exhibit 3-3.

Relationship Between Vision Concepts
and Financially Constrained Plans and Programs
in Metropalitan Planning
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ITSRELATED
GOALS,
OBJECTIVES, AND
POLICIES

Examplesof ITS
Related Policy
Statements at the State
Leve

C Awiderangeof ITSstrategies could be considered as part of the vision for
ITS. However, the process of setting priorities and making decisions at the
regional level narrows down the projects and programsto those that will fit
within afinancially constrained transportation plan.

C AnNnITSdrategic assessment isapossibletool in creating thevision for ITS
in aregion. However, it isan gption, not a requirement.

The level of formality in evaluating metropolitan transportation plan projects
and programsvarieswidely among regions. Invirtually all cases, theevaluation
criteriaarenct so rigid asto limit the flexibility of decision-makersto include
and exclude projectsfor palitical reasonsor for balancing out projects modally

and geographically. Thus, for ITSto bewell-represented at the transportation
plan level requiresthat ITS be elevated in its visibility among elected officials
aswell asagency staff. Theremainder of this chapter illustrates how ITS can
fit into specific eements of the transportation plan.

At the statewide level, plans tend to be more at the policy level. Financial
constraint isnot arequirement. However, financial constraint is arequirement
of the statewide TIP.

“ For ITSto bewell-represented at the long range plan level requires
that ITSbe eevated in itsvisibility among el ected officials aswell as
agency dtaff.”

Goals, objectives, and policies represent the underpinnings of plans and
programsin transportation planning. They expressthe direction to be taken for
providing transportation facilities and servicesin the future. Goals, objectives
and palicies are commonly drawn from the community vision for the future.

In an example at the state leve, the statewide transportation plan for New Y ork
State, "The Next Generation. . . Transportation Choices for the 21st Century"
contains a number of policy statementsrelated to ITS. They are organized by
chapter:

Transportation Infrastructure Chapter

C Test new technologies and, where feasible, replace or update parts of
the existing transportation system.

C Incorporate new technol ogiesinto the operation and maintenance of the
transportation system where cost-effective.

Mobility Chapter

C Expand the ingtitutional framework necessary to provide a single
electronic identification tag for use on al tolled highways, bridges and
tunnels.

C Createtheingtitutional framework in metropolitan areas necessary to
carry out incident management programs.

C ProvideIntelligent Transportation Systems in metropolitan aress.
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ITSEMPHASIS
RELATED TO
CHARACTERISTICS
OF A REGION

C Provideeectronic toll collection at tolled bridges, tunnels, and on the
Thruway.

C Set up incident management programs in metropolitan regions.

C Reduce the number of highway lanes needed through operational and
demand management improvements.

The State of Maryland Transportation Plan expresses a set of six vison
statements, one of which deals with innovative technol ogy:

"Innovative technology will also play a central part in providing
efficient and convenient services and increasing the information
travelers have about the transportation system. Technological
improvements, such asIntelligent Transportation Systems (ITS) will
monitor traffic, identify problems, and alert drivers to alternatives
through an extensive network of variable message signs and radio
broadcasts. To assist transit users, an Automatic Vehicle Locator
System (AVL) will enhance service, reliability, and customer service.
"Universal" farecards will allow commuters to transfer to different
transit modes without buying a new ticket. The Department will
cooperate with local governments and businesses to develop
telecommuting programs that allow commuters to eliminate, reduce,
or shorten their trips.”

In addition, the Maryland plan expresses five sets of goals: travel, economic
development/growth management, environmental, intermodal, and financial.
The goals that may have somereationshipto ITS are listed in Exhibit 3-4. A
similar set of goals, objectives or vision statements could be conceived at the
metropolitan level.

It is the responsibility of each state or metropolitan area to express its own
vision for thefuture. However, avariety of characteristics of the state or region
tendto shapethesevisions. A matureareamay tend to expressitstransportation
vison primarily to address the efficiency of the existing infrastructure rather
than major infrastructure expansion. A growing area may have a different
overall focus as they attempt to keep pace with growth.

Therole of ITS needsto be shaped in light of these factors.
Thereisno "one-size-fits-all" solution.

There is no single approach to ITS. States and metropolitan areas vary
significantly in terms of ther social fabric, geographic characteristics,
transportation and traffic characteristics, economies, and many other factors.
Theroleof ITS needsto be shaped in light of these factors. Thereisno "one-
size-fits-all" solution. Hence the need for ITS-related planning.
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Exhibit 3-4. State of
Maryland
Transportation Plan
GoalsRelated to ITS

C

C

TRAVEL GOAL

Maintaina transportation system that accommodates both intrastate
and interstate travel and commerce.

Provide and maintain an efficient highway network for the
movement of goods, interstate travel, and for trips not made by

alternative modes.

Provide a network of high occupancy vehicle lanes and busways

with access to park and ride facilities.

Enhance the safety, comfort, and convenience of existing transit
services to encourage passenger growth.

Managetravel demand by providing or supporting programs and

services to encourage use of transit, vanpools, and carpoals to

reduce trips and the growth in vehicle miles traveled.

Develop and implement Intelligent Transportation Systems(ITS) to
create safer roads and better informed travelers through

technol ogi essuch ascongestion monitoring; automaticaccident alert
systems; on-board navigation; and weighing and inspection of
commercial vehicleswhilein motion.

C

ENVIRONMENTAL GOAL

Plan transportation improvements that maintain or improve air
quality, consistent with requirements of the Clean Air Act
Amendments of 1990.

Undertake energy conservation within the Department and plan,
design, and construct all transportation projects in a manner that
promotes energy-efficient travel behavior.

INTERMODAL GOAL

C For freight, provide and maintain rapid and efficient access to

transportation terminals, especially the Port of Baltimore, Baltimore-
Washington International Airport, and rail and truck terminals.

Exhibit3-5 listsavariety of characteristics of metropolitan areas and how these
characteristicsmight influence the approach to ITS. The purpose of thisexhibit
istoillustrate possibleinfluences on thedirection of ITS. Itis not prescriptive.
There are dSituations in which one metropolitan area that has similar
characteristics toanother hasan entirely different approach to ITS. In general,
however, the factors and characteristics in Exhibit 3-5 may help point to ITS
solutions, to integration with other strategies, or to an appropriate phasing of an
ITS program. Agencies should consider how these factors relate to the ITS
decisions they must make at the state or local level. Also, these emphases can

be reflected in goals, objectives and paliciesin the transportation plan.
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Exhibit 3-5. Characteristics of Metropolitan Areasand How They May Influence ITS
Deployment

CHARACTERISTIC CONSIDERATIONS FOR ITSDEPLOYMENT
Metro Area Size - Tendsto have higher levels of congestion, with greater potential
- Large benefits from ITS.

- Bus system will be larger and more complex operationally. Should
result in greater benefit for transit management systems, such as AVL
and automated dispatching.

- Freeways typically operating closer to capacity for larger numbers of
hours.

- Impact of incidents will be greater under these conditions. Rapid
clearance policies will be particularly important.

- Navigation within and through the area will be more difficult for
unfamiliar drivers. Traveler information needs to recognize the
complexity and devise strategies for route diversion Information
system needs to be kept smple for travel ers to understand.

- Medium - Congestion level will likely be lower, but still significant. A core set
of ITS applications will still likely be warranted

- Emphasison ITSwill be dependent on special characteristics of the
region (e.g. tourism area, freight distribution area, etc.)

- Small - ITSwill likely be warranted for "niche" areas, relating to special
characteristics of the area.

- Benefits from widespread application will be reduced.

- If mobility is primarily dependent on a single facility (i.e. asingle
freeway through the areq) ITS programs will likely focus on the
corridor through which that facility passes.

- In some smaller areas, major generators may dominate (universities,
tourist attractions, etc.) and these will likely be focal points of ITS as

well.
Metro Area Growth - Transportation infrastructure is likely expanding to keep up with
Rate growth. 1TS should be planned in concert with other infrastructure to
- Rapid economize.
- Potential additional funding exists from private sector as areas are
devel oped.
- Low - Opportunities for innovative financing may be more limited.

- If existing communications infrastructure does not exist, wireless
technol ogies may be more of a consideration, or leased
communications lines as opposed to new dedicated communications
lines.
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CHARACTERISTIC

CONSIDERATIONSFOR ITSDEPLOYMENT

Right-of-way - Roadway infrastructure is expandable. Communications systems

Availahility should be planned in close coordination with infrastructure planning.

- Ample - There may be lessincentive to deploy I TS immediately unless other
financial constraints make infrastructure expansion unlikely in the near
term. A regional philosophy against highway expansion may also
argue more for an I TS approach.

Right-of-way - Limited options on roadway infrastructure expansion may increase

Availahility potential for ITS deployment.

- Limited - Creative solutions to communications may be required if

communications corridors are restricted.

- Limited right-of-way may mean that shoulders are being or will be
used for travel lanes. The importance of incident management
increases under these conditions.

- Regions typically also look more toward transit and TDM under these
conditions. This may provide an opportunity for transit-related ITS.

- Incident access by emergency vehicles may be limited. Operational
plans for gaining incident access should be a part of strategy

devel opment.

Existence of Parall€

- Thisisan ideal opportunity to showcase traveler information systems.

Routes Strong, competent operational support will be needed to deliver an
- Numerous effective traveler information system and maintain the public's
confidence.
- Opportunities may also exist for dynamic routing of transit vehicles.
- Limited - Pre-trip traveler information will be moreimportant than for areas

that have ample paralle routes.

- Incident management will take on a more important role, particularly
incident response and clearance.

- En-route traveler information will be less useful, but probably still
important.

Topographic Features
- Magjor rivers

- River crossings are typically a critical link to regional mobility.
Additional surveillance is normally warranted to provide rapid
response to emergency conditions.

- Shoulder access on bridgesis usually limited. Incident response
plans need to be in place, and could include automated features such as
lane contral.

- Traveler information needs to be focused at specific points where
travelers will make decisions on which bridgeto use. It isdifficult to
use information once committed to a specific river crossing.

- Special features may exist on some bridges, such astolls or HOV
drategies. 1TS should be designed to support these other features.
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CHARACTERISTIC

CONSIDERATIONSFOR ITSDEPLOYMENT

- Mountains or hilly
terrain

- Mountains and hills may limit the avail ability of parallel routes.
Incident response and clearance will need to be emphasized.

- Additional surveillance may be warranted for mountain passes or
other areas where mohility is dependent on asingle facility. Safety
warning and environmental sensing may increase in importance.

- Lakes and smaller
rivers

- The roadway system may be fragmented or discontinuous, due to
these natural barriers. Traveler information strategies will need to be
supported with alternate route plans that make sense for both familiar
and unfamiliar drivers.

Special Generators
- Tourist areas

- Tourist areas have many unfamiliar drivers. Traveler information
systems are often appropriate, and can be tied to the specific needs of
the tourists.

- Opportunities may exist in conjunction with tourist operators to fund
ITS applications.

- ITS should betied in with any special transportation modes serving
the area, but most access will likely be by auto.

- Airports

- Traveler information systems should be oriented to specific needs of
airport travelers: parking, weather delays, specific traffic management
needs, €etc.

- ITS applications can focus on major gateways to the airport.

- Electronic collection of parking feesis an ideal application to increase
efficiency.

- Stadiums, convention
centers, event centers

- ITS can focus on major entry and exit points.

- Opportunities to automate certain traffic management features should
be examined, particularly demand-responsive traffic signal operations.
These types of applications typically perform better when integrated
into facility planning.

- Traveler information can focus primarily on parking.

- Funding opportunities for ITS exist by integrating them with other
information needs such as event dates.

- Universities and
colleges

- Much of the traveler information emphasis can focus on visitors for
sporting events, graduations, orientation, etc. It could also be
important for areas with commuter-related congestion.

- ITS applications may exist in parking management, both for
information and access control/payment.

- ITS may be planned in conjunction with security features to improve
cost effectiveness.

- Universitiestypically are well served by transit. Efficiency may be
increased through e ectronic fare collection and transit information
systems.
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CHARACTERISTIC

CONSIDERATIONSFOR ITSDEPLOYMENT

Weather
- Snow/ice areas

- Commercial radio provides substantial coverage on days when
snow/ice impacts transportation. 1TS may enhance this coverage
through surveillance technol ogies.

- Areas of frequent
rain, fog, and dust

- Automated speed advisory systems could help in reducing accidents
during these time periods. Normally, these will need to be targeted on
specific locations that have historically been problems.

Transit Orientation
- Extengiverail system

- Busrouting will normally be oriented to support therail system.
Major ITS emphasisfor thisareawill be fleet management, transit
information, and transfer efficiency.

- Extensive or
emerging HOV
network

- Many opportunities exist for ITS to support the HOV system.
Examplesinclude: automated gate control, ramp metering bypass and
traveler information (e.g. at park-and-ride lots).

- ITS applications to enhance ridesharing should be strongly
considered.

- Major bus system, no
HOV or rail

- Capturerates for transit will likely be lower than rail-based system.
Bus system must run as on-time and efficiently as possible to maximize
capturerate. Fleet management and e ectronic fare collection will
enhance service.

- Transit agencies should work with traffic departments to determine
feasihility of bus pre-emption and other ways of reducing transit
vehicle delays through signalized street networks.

- Express bus may be cost-effective for larger metropolitan areas.
Attention given to incident management may need to be higher for
express bus routes, to maximize person carrying capacity and travel
time mobility.

Presence of Toll

- Potential for ectronic toll collection is obvious. Economies of scale

Facilities will allow substantial penetration of transponders into the motoring

- Extensivetoll public.

network - Congestion pricing strategies may be implementable through ITS.
However, the major problems will be palitical viahility.

- Emerging toll - Electronic toll collection will still be an appropriate consideration.

network or spot - ITS could work in conjunction with incentive strategies, such as

facilities priority treatments for carpooals, etc.

Commercial/ -Truck traffic volumes will be high. Electronic credentialing will

Employment Base
- Heavy manufacturing
and distribution

improve efficiency of movement into and through the area.

- Substantial opportunities exist for ITS near intermodal terminals.
Information systems can be designed to support the goods movement
industry.

- Major business
park/office
employment

- ITS should be designed to support transit and TDM strategies that
would reduce or manage demand into these commuting aresas.
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ITSRELATED
STAKEHOLDER
INVOLVEMENT

DEFINING
PROBLEMS AND
CAUSES

Effective applications of ITS cross modal and jurisdictional boundaries. This

elevatestheimportance of broad stakehol der involvement, including partiesthat
have not traditionally been at the planning table. Examples may include:
communications system providers (to assist in defining cost-effective

communications linkages), operations engineers (to provide areality check to
thefeasbility and cost of planned systems) and amix of state and local agencies
(to coordinate traffic and transit movements between state and local systems).

Many of these agencies do not commonly participate in transportation plan

development. However mechanisms can be found (such as ITS strategic

assessments or MPO subcommittees) to solicit their involvement.

A transportation plan has asits foundation an understanding of the problemsit
istrying to address. It isimportant to think beyond the surface-level problem

to the underlying cause(s) so that the potential solutions can be better tailored
to each situation. In many cases, thislevel of analysis cannot be conducted at

the metropolitan transportation plan level. The problem/solution paradigm is
easer to address at the corridor/subarea level. Theresults of corridor/subarea
studies and other special studies can then be brought into consideration at the
metropolitan plan level. However, acomprehensiveidentification of problems

and needs of the plan level is desirable.

ISTEA places substantial emphasison the management of travel demand and
operational efficiency, not just on building new capacity. The transportation
planisintended to reflect this philosophy. Ideally, all those participating in the
development of the plan should have a view consistent with this philosophy.
Inevitably, however, memberswill have modal biases or are expected to serve
as advocates for certain positions or types of improvements. Thisisoneof the
ways that the planning process has pursued the implementation of multiple
modes and strategies; it is, in large part, an advocacy process. Even though a
problem-sol ving and needs-based orientation isdesirabl e, the advocacy process
isunlikely to disappear.

“ One of thereasons I TS has been overlooked as a serious
element of many transportation plansisthat there has not been
a clear assignment of responsibility for ITS at that level.”

One of the reasons ITS may be overlooked as a serious element of many

transportation plans is that there has not been a clear assignment of
responsibility for ITS at that level. While this has not been a problem where
there has been substantial dedicated funding for ITS, alack of advocacy in the
transportation planning process in the future may result in ITS being
overlooked. Advocating I'TS doesnot mean an unyielding insistenceon ITSas
the premier strategy for an area. It does mean that ITS is brought in as a
consideration during all appropriate phases of the planning process, including
developing the plan. Following isalist of activitiesthat may be appropriatein
advancing theconsideration of I TSwithin the context of thetransportation plan:

C Ensure that ITS is a consideration as a major transportation
strategy, where appropriate.
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C Ensure that ITSisaconsderation asan enhancement to other

strategies.

Provide information to staff and MPO board members on

available technologies, including examples from other areas.

Provide information on the costs and potential benefitsof ITS

Write an ITS section for the transportation plan.

Writean I TS-related articlefor theregional planning newsl etter

Provide ideas for the funding of ITS.

Provide information that would allow for ITS projects to be

considered in the prioritization and financial analysisactivities

of the transportation plan.

C Draw appropriate players together to coordinate I TS planning
and implementation.

@

OO0O0O0OO0

In a number of areas, ITS subcommittees have been formed under the
transportati on advisory committee (usually composed of agency technical staff),
to provide input and guidancein theareaof ITS. For example, in the Orlando
Urban Area Metropolitan Planning Organization Committee/Subcommittee
structure chart (Exhibit 3-6), there are currently three committees that report
directly to the MPO board on amonthly basis, the Bicycle Advisory Committee,
theTransportation Technical Committee, and the Citizens Advisory Committee.
Seven subcommittees report to the TTC, one of which is the Intelligent
Trangportation System subcommittee.  The membership of the ITS
subcommittee (12 members) includes:

Selected city representatives
Three counties

State DOT

Transit provider
Expressway (toll) authority
Airport authority

OO0OO0O0OO0

The ITS subcommittee deals with ITS issues that flow through the MPO,
including input to the transportation plan. The subcommitteeisalso overseeing
thedevel opment of theregion's| TS strategi c assessment (I TS Early Deployment
Project). Additional stakeholders are being brought in through this process.

The selection of a chairperson for the ITS subcommittee isa critical decision.
This individual will frequently become the spokesperson for ITS priorities,
expressing the options available and their potential benefits. In effect, this
individual may become the "ITS champion” (on aregional basis) that is often
needed to see projects through the planning phase to final implementation.
Often, the right choice will be apparent from prior activities. Important
characterigticsinclude such thingsas. having aregional view, knowledge of the
ITS subject area, articulate, respected by peers and elected officials, and time
availableto emphasize ITS.

The importance of convincing top MPO management (e.g. executive directors
and board members) of thevalue of ITS cannot be overstated. The Metro-Dade

MPO (Florida) incorporated $85 million in ITS improvementsinto their 1995
Long Range Plan Update. Staff attributes thisto having a director who has been
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involved with ITS and county commissioners who appreciate the ability of ITS
to maximize current transportation operations. This agency built off the
development of 1-95 corridor work that is nearing completion.

Exhibit 3-6. Example MPO L eadership Structure, with ITS Representation
(Sour ce: Orlando, Florida M PO)

MPO Board
Bieyele Advisory ;"‘"“"m m"m“ tion Citizens Advisory
Committee Commiftee Committee
Freight and Geods Land Use Air Syoturp rration
Movement and Data Transportation M ement
Intelligent
Long Range Plan/ Transportation ll:nn: and
CMS Systens grams
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DEFINING AND
EVALUATINGITS
ELEMENTSIN THE
TRANSPORTATION
PLAN

Defining ITS
Elements

Examination of
Alternatives

Criteria-Based
Analysis

A metropalitan transportation plan isbased on regional transportation needsand
an evaluation of the effectiveness of possible transportation projects and
programs in meeting those needs. Transportation projects and programs are
typically evaluated in one of two ways:

C Through a top-down examination of alternatives
C Through a bottom up submission of projects and evaluation
using acriteria-based analysis

A third approach involvesthe inclusion of projectsthrough political power, an
approach that is more difficult under ISTEA, but still very much alive in most
states and metropolitan areas. In most metropolitan areas, combination of all
three approaches is used. The two technically-oriented approaches are
described below.

Transportation plans are often developed through examining a set of

aternatives. Typically, alternatives revolve around major themes. Examples
would include atransit emphasis alternative, an HOV emphasis alternative, or
a highway capacity emphasis alternative. The transportation plan could also
incorporate an ITS emphass alternative. Typically, these alternatives are
developed as broad program packages, and individual projects are often not

examined individually within those packages (although information could be

forwarded through other studies, such as major investment studies, or in the
caseof ITS, through an I TS strategic deployment plan). This can provide more

flexibility for political input in the inclusion of individual projects.

“ Little experience exists anywhere in the U.S. with respect to
evaluating I TS benefits through the long range plan.”

Expressing ITS-emphasis as one of several aternativeswould requirethat ITS

be evaluated at the same leve of detail asmajor highway and trangit alternatives.
Another option isto view ITS strategies as enhancements to other alternatives
and to evaluate them as an integrated elementof the others. In either casg, the
evaluation of ITS in the sameframework as other strategies (such asin atravel

demand moddl) isquitedifficult. Little experience exists anywherein the U.S.
with respect to evaluating ITS benefits through the transportation plan. A

subsequent section presents a commentary on the analytical evaluation of

selected ITS strategies within the framework of the transportation plan.

Another systematic approach to developing and evaluating projects for the
transportation plan is based on the examination of individual projectsagainst a
set of criteria. The criteria could vary in type and number. They would likely
resemble the type of criteria used for the development of the Transportation
Improvement Program (TIP- seediscussion at theend of thischapter). Because
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of the number of projects being considered, they would likely be more
gualitative than quantitative. Projects for consideration in the transportation
plan would generally be submitted by state and local agencies, transit agencies,
or other project “sponsors.” Sources from which potential transportation plan
projects could be drawn include:

Projects in the existing transportation plan
Major Investment Studies

Other corridor and subarea studies

ITS Strategic Assessments

Local or subregional transportation plans
Other individually conceived projects

OO0OO0O0OO0

In some cases, the application of the criteria could be supported by data from
the studiesin which the projects were generated. 1n other cases, no specific data
on the project may be available. Where no data are available from existing
studies, information can sometimes be obtained from research studies or other
generalized information on particular project types. In the case of ITS,
information on demonstrated I TS benefits provided in Chapter 2 can be used
as support for the application of certain criteria.

In acriteria-based approach, 1 TS needs to be examined acrossthe same criteria
to which other types of projects would be subject. One of the considerations
brought in by ITSisto makethe criteria sengitiveto the types of non-traditional
benefits introduced by ITS. For example, in addition to criteria such as delay
reduction and safety improvement (which are addressed by many of the ITS
strategies), criteria such as operational efficiency or management efficiency
would be areas where ITS would tend to show a significant contribution.

Analytical toolsthat can adequately examine the benefits of ITS strategies are
dtill in the formative stages. Chapter 6 provides an extended discussion of the
evaluation of ITS srategies using tools that are typically available to the
transportation planning and engineering community. The basic approach taken
in thisHandbook isto provide insights into how the most reasonabl e estimates
of ITS benefits can be derived for specific applicationsusing existing, available
tools and without an inordinate investment in evaluation. It isrecognized that
agency budgets for studies and evaluation are limited. It is important to
understand that reasonable estimates of benefit can often be obtained without
alarge, costly undertaking. Asmore sophisticated tools are introduced, more
refined answers can be obtained. But even if more sophisticated tools are
available, many agencies will either not have the expertiseto use them, or their
use will not be possible within the time and cost constraints of the agencies
conducting the studies.

Therearethreegeneric approachesto I TS evaluation that are currently available:
sketch planning analysis, travel demand modeling, and traffic simulation.
Exhibit 3-7 indicates that the travel demand modeling and sketch planning
approaches are appropriate for consideration within the context of the
transportation plan. However, if aregional transportation conformity analysis
isrequired, ITS effects will normally need to be incorporated into the travel

demand model, because the air quality models use the travel demand moddl's
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outputs. Thus, the ideal approach for evaluation associated with the
transportation plan isto account for as many of the I TS effects as possible into
the travel demand model.

Exhibit 3-7. Applicable Analysis Toolsfor Evaluating I TS Strategies

in the Trangportation Plan (highlighted row)

Travel Emissions | CO Hot
Demand Traffic Sketch Inventory Spot
M odel Simulation | Planning Models Models
Trangportation Plan U U U
Plan and TIP Conformity U U
ITS Strategic Assessment U U U
Corridor/Subarea Study U U U U U
| solated ocation U U U

THE
TRANSPORTATION
PLAN,
TRANSPORTATION
CONFORMITY,
AND ITS

Chapter 6 and Appendix E discuss the use of travel demand models for

evaluating selected ITS strategies. These procedures areincluded in a separate
chapter, because travel demand modeling may be used for ITS drategy

evaluation in other contexts as well (e.g. within a corridor study). It is
recognized that travel demand models are not as sophisticatedin treating even
the more traditional strategies as many planners would like. Procedures for

evaluating ITS within travel demand models are included to provide agencies
with at least some guidance, while recognizing the limitations of the tools.
Where aregion has a more sophisticated approach, they are encouraged to use
it.

“ Procedures for evaluating ITSwithin travel demand models
areincluded to provide agencies with at least some guidance,
while recognizing the limitations of the tools.”

One of the major dements of the planning processin metropolitan areasthat are
nonattainment or maintenance for transportation-related pollutants is that the
transportation plan and TIP must conform to the State Implementation Plan
(SIP), pursuant to the Clean Air Act Amendments (CAAA) of 1990. One
element of the conformity test isthat the emissions forecast to occur be within
the emissions “budget” of the State Implementation Plan for air quality.

Regional emissions estimates are obtained by conducting an analysis of the
outputs of the regional travel demand model (primarily speed and volume) in
conjunction with emission rates. There are two possible levels to treat ITS
within this framework:

C If an agency intendsto derive an air quality benefit from ITS strategies
and to use that benefit in passing the conformity test, a defensible

methodol ogy needsto be used to generate those estimates. Whether the
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above procedures, or alternate procedures, will be sufficiently

defensible needsto be discussed with the appropriate authorities. Even

if an agency does not intend to use ITS strategies in passing the
conformity test, analysisof certain projects may berequested toidentify
their effects on theresults. Theanalysisfor conformity purposes may

be more rigorous than air quality analyses for merely estimating
benefits, as conformity analysisisalegally required function and tends
to be scrutinized fairly carefully.

C Air quality analysis may be desired for other reasons, such as gauging
the overall benefit of the ITS program. The analysis requirements for
such a purpose may be moreflexible, and possibly can be morereliant
on sketch planning techniques.

Asindicated earlier, metropolitan transportation plans must now befinancially
constrained. Theinclusion of all desired ITS projects in the plan may not be
possible, just as the inclusion of all other desired projects is not normally
possible. Although there may be an ultimate vision of the metropolitan ITS
program, there should also be a sense of prioritiesto guide the devel opment of
the ITS elements of the financially-constrained plan, based on the overall ITS
vison. Some of the factors to be considered in developing these priorities
include:

C Urgency of need for the project.

C Project effectiveness versus cost.

C Sequencing asrelated to other non-1TS projects (e.g. Isit best if ITS
implementation is done at the same time as a construction project?).

C Type of funds available and their applicability to ITS.

If the long term ITS vision is contained in an ITS strategic assessment, or
similar document, separate from the transportation plan, a sense of priority
should be available from that document. If not, additional information may
need to be obtained or those parties with a vested interest in ITS may need to
be involved in further discussion.

Financial constraint for I TSwithin themetropolitan transportation plan can also
be considered through either geographic or functional approaches:

C Geographic: Selection of specific corridors, subareas, transit routes,
etc. for implementation. Prioritization information would need to be
arranged geographically. An example of thisis California's Statewide
Smart Corridor study. Potential smart corridors were evaluated and
ranked in priority order (without reference to financial constraint), as
illustrated in Exhibit 3-8. The highest priority SmartCorridors can be
considered in the financially constrained transportation plans of the
various regions.

Exhibit 3-8. Example Statewide ITSProject Prioritization
(Source: Smart Corridor Statewide Study, Caltrans)
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District/ B/C 10 Year Annual
Corridor | Description Ratio Score Initial Cost O&M Cost Benefits
($Millions) ($Millions) ($Millions)

7 38 - 1-405 between 1-110 and 9.94 714 $17.4 $18.6 $35.8
1-10

4 15 - Route 980/580 between 9.01 783 11.4 10.8 20.0
Route 83880 and Powdl| St.

7 4 - |-5 between 1-605 and 8.96 766 11.7 12.3 21.6
Route 60

7 2b - Route 60 between I-5 8.45 621 11.0 13.8 21.0
and 1-605

7 40 - 1-405 between 1-10 and 8.27 721 8.8 11.4 16.7
Us 101

12 8 - 1-405 from Route 22 to I- 8.06 668 20.7 21.7 34.1
5

4 1 - Route 101 between 7.75 606 23.6 20.3 34.1
Blossom Hill Rd. and Route
237

4 17 - Route 80 between 7.67 567 8.9 8.4 13.2
Powell St. and San Pablo
Ave.

11 2-1-8from1-5tol-15 571 711 19.3 17.6 21.1

7 20 - Route 91 between 1-10 5.04 614 16.7 17.0 17.0
and Beach Blvd.

4 22 - Route 280 between 4.33 502 24.6 19.3 19.0
Magdalena Ave. and Route
101

7 27 - 1-110 between [-405 and 3.93 731 14.3 14.9 11.4
1-10

7 22 - US 101 between Valley 3.88 784 19.0 18.9 14.7
CirdeBlvd. and I-5

8 10 - Route 91 between 3.62 562 7.6 9.6 6.2
Maple &. and La Sierra Ave.

12 4 - Route 55 from 1-405 to 341 600 12.7 134 8.9
Route 91

7 1-1-5,1-10, US 101 and I- 3.03 610 19.4 154 10.6
110 (downtown L.A. ring)
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C Functional: Selection of a more limited set of ITS applications (e.g.
includingincident response e ementsand network traffic control system
elements while excluding ramp metering and freeway surveillance).
Prioritization information would need to be arranged to enable the
selection from among functions, sometimes involving decisions
between modes.

Both geographic and functional prioritization can be difficult. 1f geographic,
competition will beamong citiesor subregions. If functional, competition may
exist among transportation agencies. In many cases, however, the recognition
of aproject and placement on alist, along with continuing pursuit of additional
funds, may make it easier for an agency to accept the failure of a project to
make the financially constrained list. The speaksto the value of avision plan
for ITSin addition to afinancially constrained plan.

There are a variety of ways of prioritizing projects, ranging from a heavy

reliance on benefit/cost analysis, to weighted criteria. The determination of

projectsfor the transportation plan has not been particularly systematic in the
past. Morework has been done by agencies on project selection criteriafor the

TIP. Many agencies tend to use a weighted criteria method for the TIP, and
could apply that to the financially constrained transportation plan aswell. One
of the major questions concerning the transportation plan project selection is
how the general criteriaused for selecting among all the candidate projectswill
treat the unique features of ITS projects. The Baltimore MPO developed the

following criteria and weights for use in selecting projects for the TIP. These

could betypical of thosein many metropolitan areas, whereselection criteriaare
used:

C Preserves existing regional transportation system (15 points)

C Implements State Implementation Plan Transportation Control
Measures (12)

C Facilitates alternative travel modes (12)

C Implements TSM strategies (10)

C Improves level of service (9)

C Provides new or improved capacity (8)

C Improves pedestrian/bicycle safety and access for transportation (8)

C Provides system continuity between logical points (7)

C Enhances environmental efforts (6)

C Preserves future right-of-way corridors (6)

C Permits timely advancement of transportation projects (5)

C Implements ISTEA transportation enhancement activities (2)

ITSrelateswell to many of the above criteria, particularly those with the higher
point scores. Totheextent possible, even weighted criteriashould be supported
by data. The data can be used to ensure that the relative points assigned are
based on a reasonable base of knowledge.

If the prioritization is being conducted within the confines of ITS alone, the
criteriacan be moretailored to the unique characteristics of ITS. Thefollowing
criteriawere used in prioritizing potential smart corridors on a statewide basis
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in Californiaand may beworthy of consideration in evaluating other major ITS
projects:

Freaway capacity/congestion level (weighting factor 24)
Surface street capacity/congestion (21)

Local/regional commitment (13)

Land use compatibility (11)

Accident/incident history (9)

Environmental (7)

Number of jurisdictions (fewer meanslesscomplexity and higher rating
(6)

Part of alarger system (4)

In-place control features (3)

Data availability (2)

OO0O0O0O0O0OO0

OO0

Thisresulted in a prioritized set of smart corridors, which are now referenced
in the Los Angeles region's transportation plan.

A financialy constrained transportation plan requires that cost estimates be
provided for both one-time construction costs and for ongoing operations and
maintenancecosts. I TS can add significant costsin the areas of operationsand
maintenance and are therefore as important to plan’s costing as construction
costs.

The appendices of this handbook present data and methodol ogy for developing
planning-level costs for ITS. It does not present engineering-level cost data.
The planning level costs are approximate and do not consider a number of
variables that may influence the ultimate cost of implementation. In addition,
technology is changing rapidly, and the costs incurred could also change
significantly, in some cases providing cost reductions. Great care should be
undertaken to understand the conditionsin which costs are being estimated and
how those costs may vary from the norm. Funding mechanismsare also treated
in Chapter 5 and the appendices.

The approach to documentation of ITS in the transportation plan may vary
depending on whether ITSistreated as a separate and distinct element or asan
integrated element, as discussed in a previous section. If ITSistreated asa
distinct element, atypical outline of an ITS section could include the following:

Overview of ITS

Role of ITSin regional transportation
Existing ITS Program

Proposed ITS Program

- ITSVison for the future

- ITS Projects

- Benefits and Costs

- Funding

- Implementation responsibility

OO0

The above information does not need to be extensive. In fact, portions of an
ITS
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strategic assessment would likely be extracted and incorporated into the
transportation plan. The section should concisely and clearly lay out the
elements of the program and how it should be accomplished. The alternative
approach isto incorporate I TS throughout various sections of the document.
Arguably, thiswould bethe moreintegrated approach, and could foster greater
coordination with other modes of travel. However, thereisno requirement for
either approach, and each state or metropolitan area has choices for how to
incorporate in transportation plan documentation.

In one sensg, inclusion of an ITS project or program in the transportation plan
ismerely the beginning. Sustained follow-up isneeded to see projects through
to implementation. The following actions should be considered:

C Ensuring that long range plan ITS projects are forwarded to the
transportation improvement program at the appropriate time.

C Ensuring that a subcommittee (such as an ITS subcommittee as
discussed earlier), agency, or individual has responsibility for taking
ITS projects through followup steps.

C Procuring funding.

C Continuingto provideinformation to el ected officialsand the public on
ITS.

Likethe metropolitan transportation plan, the metropolitan and statewide T1Ps
must be financially constrained. ITS projectsincluded in the TIP could come
from several sources:

C An action plan generated through the I TS Strategic Assessment or other
mechanism.

C An action plan or set of projects generated through a corridor or
subarea study (of which ITSisa part).

C A prioritizationand project selection process conducted as part of TIP
preparation.

All of the above activities need to be coordinated with the transportation plan.

Asdiscussed earlier, agencies have typically developed a more thorough set of
procedures for TIP prioritization than for transportation plan project
prioritization. Prioritization criteria were discussed under the transportation
plan.

Project descriptionsfor the TIP areusually more extens vethan those associ ated
with the transportation plan. The following information would typically be
included for each TIP project:

C Sufficient descriptive material (i.e. type of work, termini, length, etc.)
to identify the project or phase.
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Estimated total cost.

The amount of Federal funds proposed to be obligated during each
program year.

For thefirst year, the proposed category of Federal funds and source(s)
of non-Federal funds.

For the second and third years, thelikely category or possible categories
of Federal funds and sources of non-Federal funds.

Identification of the agencies responsible for carrying out the project.

Exhibit 3-9 shows an example of a description of an ITS project in a statewide
TIP (STIP) in Maryland. Projects proposed in an areathat is nonattainment or
maintenance for transporation-related pollutants can only be included in the
STIP if the projects are found to conform, or are from a metropolitan T1P that
conforms, to the State Implementation Plan for air quality.
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MD STATE HIGHWAY ADMINISTRATION - PRINCE GEORGE'S COUNTY - INTERSTATE
CONSTRUCTION PROGRAM

PROJECT: US 50; John Hanson Highway

DESCRIPTION: Install advanced traffic management system along US 50 from 1-95/1-495 (Capital Beltway)
toMD 70. Thisequipment will includevariable messagesigns, closed circuit television, pavement condition
sensors, traffic detectors, fiber optics, traveler's advisory radio, median barrier gates and supplemental
signing.

JUSTIFICATION: Thissegment of US 50 experiences congestion problems during morning and evening
peak periods. Congestion also results from accidents and special events. Thisproject will providetoolsfor
managing congestion in this area.

ASSOCIATED IMPROVEMENTS

US 50, west of 1-95/1-495 to west of the Patuxent River Bridge

US 50, west of the Patuxent River Bridge to west of South Haven Rd.
US 50, Interchange at Columbia Park Road (D& E Program)
STATUS Construction to begin during budget fiscal year.

FUNCTION:

State - Principal Art.
Federal - Interstate
STATE SYSTEM: Primary
DAILY TRAFFIC:

Current (1993): - 84,500
Projected (2015): 128,400

SIGNIFICANT CHANGE FROM FY 94-99 CIP

Added to the Construction Program
Federal Funding by Year of Obligation

PHASE FFY 95 FFY 96 FFY 97 FFY 98 FFY 99-00 | FEDERAL CATEGORY
PP 0 0 0 0 0
PE 0 0 0 0 0
RW 0 0 0 0 0
CO 15,380 0 0 0 0 IS
Project Cash Flow
Potential Funding Sources: X Special X Federa _ Generd _ Other
Phase Total Expended Current Budget Six Bal. to
Est. Thru Year 1995 | Year 1996 Year complete
Cost 1994 1997 1998 | 1999 | 2000 | Tota
Panning 0 0 0 0 0 0 0 0 0 0
Engrg. 0 0 0 0 0 0 0 0 0 0
ROW 0 0 0 0 0 0 0 0 0 0
Constr. 15,380 0 0 9380 0 0 0 0 15,380 0
Total 15,380 0 0 9380 0 0 0 0 15,380 0
Inflated 15,995 0 0 9735 0 0 0 0 15,995 0

Exhibit 3-9. Example ITS Project Description in a Transportation | mprovement Program

(Source: Maryland State Highway Administration)
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4. ITSCONNECTIONSTO CORRIDOR/SUBAREA STUDIES

OVERVIEW OF A
CORRIDOR/SUB-
AREA STUDY
(with excerpts
from the MIS
Desk Reference,
FTA and FHWA)

Asindicated in Chapter 2, corridor and subarea studies represent an important
part of the planning process where more specific decisions are made on project

design concept and scope. In almost all cases, there is substantial public and
agencyinvolvement, asprojectstypical ly canimpact businesses, neighborhoods,

and theenvironment. Thisisparticularly truefor major investmentswhich may
require preparation of a major investment study or Environmental Impact
Statement. It is not the purpose of this chapter to provide a comprehensive
review of the process of conducting corridor and subarea studies. Rather, the

focus is on the treatment of ITS within the context of these studies. Major
investment studies will be used as an example of a corridor/subarea study
framework for purposes of discussion here. In many cases, ITSis either an

afterthought in thesetypesof projectsor itsroleisnot acknowledged. Inclusion

of ITSasan integrated element of corridor/subarea studies opens up numerous
opportunities, including:

1 Substantial cost savingsin I TS implementation.

1 Potential cost savingsininfrastructureif theappropriate | TS application
can be designed as an alternative or companion to other improvements.

1 A more effective overall project in improving mobility.

1 A mechanism for monitoring and improving operations.

This does not necessarily mean that every corridor/subarea analysis will result

inan ITS application. It does mean that ITS will have been considered in

paralld, with the intent of integrating multiple modes and techniques into a
cohesive transportation package.

A typical processof conducting amajor investment study isillustratedin Exhibit
4-1 (based on guidance provided by FTA and FHWA). Five generalized steps
can be defined:

1 Studly initiation: Includes the devel opment of the work plan, definition
of problems and needs, and definition of goals and objectives. The
work plan should indicate the consideration of a broad range of
strategies. 1TS strategies should bein thelist to be considered.

Development of initial set of alternatives. Thiswould also includethe
definition of evaluation criteria by which the alternatives may be
compared, and establishment of evaluation methodologies. Methods
for evaluation of I TSor estimation of | TS benefits shoul d be discussed.

Screening and decision on detailed set of alternatives.

Analysis, refinement, and eval uation of alternatives. I TSstrategiesmay
need to be defined in greater detail, just as major highway and transit
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Exhibit 4-1. Phasesof a

|
|
|
|
|
|
|
| Detailed Set of Alternatives
|
|
|
|
|
|
|

alternatives would need to be defined. They should be identified at a
level that benefits and costs can be estimated.

Selection of preferred investment strategy. |ITS strategies may be
recommended in conjunction with other major highway or transit
improvements. In transportation management areas designated as
nonattainment for ozone or carbon monoxide, Federal funds may not

be programmed for a highway project that will result in a significant
increase in carrying capacity for single occupant vehicles unless the
project results from a congestion management system. Such projects
must incorporate all reasonably available strategies, such as ITS, to
manage the facility effectively.

Major Investment Study and Relationship to the Planning Process
(Source: MIS Desk Reference)

Metropolitan Transportation Plan

Corridor/Subarea
Identified for MIS

7| Major
InMiation Investment
| Study

Development of Indfial
Set of Alternatives

Screening and Decision on

Analysis, Refinement and
Evalnation of Alternatives

Selection of Preferred
Investment Strategy

_ 4 a1

Dpdated Metropolitan
Transportation Plan/TIP

Project Development

Implementation
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STRUCTURE OF
ANMISDOCUMENT

All of this technically-oriented information is then passed on to the decision
making process, which involves a combination of both institutional and
technical issues. Project costing is more definitive in the corridor/subarea
context than when conducted for the metropolitan transportation plan, but costs
aredtill at aplanning level. Funding sourcesare alsoidentified, including those
that are used in competition with projects and programs in other geographic
areas as well as funding that may be more site-specific (e.g., creating a special
transportation district for the funding of amajor element of the corridor plan).

The remainder of this chapter discusses the steps within the corridor/subarea
planning process in the context of how an MIS document may be organized.
Areas where ITS should be given consideration are highlighted. Chapter 6
provides more detail ed information on the evaluation of ITS projectsusing the
three types of evaluation tools discussed above.

Although the way in which MISs are performed is flexible, most MIS
documents have similar, well-defined structures. The following represent a
typical organization of adocument and how ITS could be considered in each
section:

1 Purpose and Need: What problems does the preferred alternative
address? Statements on ITSwould be included to the extent that ITS
addresses the defined problem(s).

Alternatives Considered: Whereincluded asan aternative or part of an
alternative, significant ITS elements would be discussed as part of the
description of alternatives. It is possible and perhaps likely that ITS
would beincluded in some form as an element of all alternatives.

Affected Environment: The physical and environmental background
of the study area would be discussed. Existing and planned ITS
deployments would be identified.

Transportation Impacts: ITS alternatives or elements would be
discussed in terms of their transportation impacts and benefits, along
with the impacts and benefits of other features of the transportation
alternatives.

Environmental Analysis and Consequences. Contributions of ITS to
the improvement of or impact on the environment would be
documented along with the impacts of other elements of alternatives.
The level of sophistication of the analysis and documentation would
vary widely depending on the significance of the ITS elements and
availability of analysistools. If ITS elementswere common among all
alternatives, little analysiswould likely be conducted.

Cost and Financial Analysis: ITS implementation and operating costs
would be estimated for inclusion in the overall costs.

Comparative Benefitsand Costs: 1 TSwould beincluded in assessments
of effectiveness, efficiency, equity, etc., as appropriate.
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DEFINING
PROBLEMS:
PROJECT PURPOSE
AND NEED

Other types of corridor or subarea studies would have similar report
organizations. The remaining sections of this chapter discuss selected MIS
topics and the relationship of I TS to those topics.

A corridor or subareaistherealm in which specific problems can be most easily
identified. Specific problems are more difficult to identify at aregional level.
However, a problem identification phase at the regional level may be one of the
means of triggering an MIS or other corridor/subarea study.

A purpose and need statement in a MIS document is one of the most important
chapters. It providesthe foundation for explaining to the public and decision-
makers why a project is necessary and how the preferred alternative addresses
the problems. Failureto provide a convincing case of the need for the project
isone of the more common reasons why projectsinvolving Federal funds may
not be approved or may be successfully litigated. Although a purpose and need
statement may not be required for other types of studies, aclear statement of the
problem remains as an important element.

“ Failureto provide a convincing case of the need for the project is one
of the more common reasons why projects involving Federal funds may
not be approved or may be successfully litigated. “

Problems can be classified in several broad categories. Most of the problems
related to ITS fall into congestion, safety, or environmental categories. One
helpful way to illustrate or summarize problemsin acorridor or subarea context
isto present a map graphic highlighting the problems. The problem areas can
also belisted. A more generic list is provided in Exhibit 4-2. Itisalist of
problem areas (not necessarily all possible problems) developed as part of the

National ITS Architecture. It illustrates how technology-based approaches
relate to a variety of problem types and to traditional transportation solutions.

Making the connection between I TS and the specific problems to be addressed

isimportant in conveying what ITS can do. Citizens, businesses and el ected
officialstend to think in terms of "hereisaproblem, let'sfix it." Thisstructure
directly addresses that line of reasoning.

Itisimportant to remember within thisstructurethat agenciesmust deal not only
with problemsthat arerecurring (e.g. congestion due to geometric deficiencies)
but problemsthat are non-recurring. These are more difficult toillustrate on a

graphic.

Exhibit 4-2. Relationship Between Problems, Conventional Approaches and

Advanced Technology Approaches

(Sour ce: National I TS Architecture Implementation Strategy)

Problem

Possible
Solutions

Conventional Advanced Systems Supporting Market
Approach Approach Packages
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Traffic Increase C New roads C Advanced traffic control C Surface street control
Congestion roadway C New lanes C Freeway control
capacity C Incident management C Incident management system
(vehicular C Electronic tall collection C Dynamic toll/parking fee
throughput) management
C Corridor management C Regional traffic control
C Railroad operational
coordination
C Advanced vehicle systems C Advanced vehiclelongitudinal
(Reduce headway) control
C Automated highway system
Increase C HOV lanes C Real-timeride matching C Dynamic ridesharing
passenger C Car pooling C Integratetransit and feeder C Multi-modal coordination
throughput C Fixed routetransit services
C Flexible mode transit C Demand response transit
C Personalize public transit operations
Reduce C Flex time programs C Telecommuting C Dynamic toll/parking fee
demand C Other telesubstitutions management
C Transportation pricing
Lack of Provide user- C Expand fixed-route C Multi-modal pre-trip and en- C Interactivetraveler
mohility and friendly transit and paratransit route traveler information information
accessibility access to service services
quality C Radioand TV traffic C Respond dynamically to C Demand response transit
transportation reports changing demand operations
services C Personalized public C Transit passenger and fare
transportation management
C Common, enhanced fare card
Disconnected | Improve C Inter-agency agreements | C Regional transportation C Regional traffic control
transportation | intermodality management systems
modes C Regional transportation C Multimodal coordination
information clearinghouse
C Disseminate multi-mode C Interactivetraveler
information pre-trip and en- information
route
Severe Use existing C Existing funding C Privatize market packages
budgetary funding authorization and C Public-private partnerships
constraints efficiently sel ection processes C Barter right-of-way
C Advanced maintenance C Transit maintenance
strategies
Leverage new C Increased emphasis on fee-for-
funding use services
sources
Transportatio | Improve C Review and improve C Establish emergency response C Emergency response
n following disaster existing emergency plans center (ERC) C Incident management system
emergencies response C Inter-network ERC with law C Emergency routing
plans enforcement emergency units,

traffic management, transit, ...
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Traffic Improve C Improve road- way C Partially and fully automated C All advanced vehicle safety
accidents, safety geometry vehicle control systems system market packages
injuries, and C Improve sight distance C Intersection collision avoidance | C Intersection collision
fatalities C Trafficsignals, protected | C Automated warning systems avoidance
|eft hand turns at C Vehicle condition monitoring C In-vehiclesigning
intersections C Driver condition monitoring C Vehicle safety monitoring
C Grade separatecrossings | C Driver vision enhancement C Driver safety monitoring
C Driver training C Advanced grade crossing C Driver visibility improvement
C Sobriety check points systems C Standard railroad grade
C Lighten dark roadsto C Automated detection of adverse crossing
improve visibility/better weather and road conditions, C Advanced railroad grade
lighting vehiclewarning, and road crew crossing
C Reduce speed limits/post netification C Network surveillance
warningsin problem C Automated emergency C Trafficinformation
areas notification dissemination
C In-vehiclesigning
C Mayday support
Sometimes pictures convey this meaning more effectively. For example, the
Incident Management Study for the Louisville, Kentucky region placed
photographs of major incidents and a summary of the newspaper report at the
beginning of each chapter. Thisapproach brought back to memory some of the
major events that made the study necessary and personalized the statistical
evaluation.
DEFINING One of the main reasons for specifically defining recommended I TS strategies

RELEVANT ITS
STRATEGIES

in acorridor/subarea study isto connect with one or more specific problems or
opportunities. Exhibit 4-3 listed the association of ITS strategies (market
packages) with transportation problems. It does not attempt toillustrate the full
set of other potential solutions, nor does it necessarily cover all potential
problems. Notethat the strategies are identified by the user service with which
they are associated.

It is also helpful to understand which strategies have application in a corridor.
Some dtrategies, such asdectronic fare collection or AVL systems, may only be
practical when applied at theregional level. Bus pre-emption systems are much
more a corridor-oriented strategy.

Potential I TS applications can be envisioned not only as aresponse to a specific
problem, but an opportunity to improve efficiency, provide better service, or
increase comfort and convenience. One example is with transit management
systems such as automatic vehicle location (AVL) and associated dispatching
capabilities. Although AVL may ultimately provide better service to transit
patrons, one of the principal reasons for considering AVL is for internal
operating efficiency. Electronic fare payment can be thought of smilarly asa
benefit both tothetransit patron and tointernal operations. Neither of thesel TS
strategies are easily connected with a specific problem of congestion or safety
on a specific facility. However, they primarily present opportunities to make
operation more efficient. 1n the process, they may directly affect the customer
through improved schedule adherence and improvements in travel time and
travel time reliability.

A typical corridor study involves addressing problems with a coordinated
package of transportation strategies. 1 TS strategiesmay becomeaconsideration
in the following ways:
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EVALUATION
CRITERIA

AGENCY AND
PUBLIC
INVOLVEMENT

May be the most cost-effective way of addressing a problem.

May represent a mitigation of a problem that is not completely solved by
the major investment or of a secondary problem that is created by the
major investment.

May represent a solution or partial solution to a problem that cannot be
addressed in other ways(e.g. if laneadditionsare prohibitively expensive).

May represent part of the traffic management strategy during construction
of the major project. Thisisafrequent rolefor ITS.

Specific decisions on the appropriate I TS strategies to consider are part of the
creative process of corridor/subarea analysis and evaluation. The chapter on
ITS evaluation provides additional insights into how some of these decisions
might be made.

Many corridor/subarea studies are structured to use a set of criteriaasthe basis
for making decisions on the most cost-effective program of improvements.
These criteria normally include an extensive list of environmental criteriain
addition tothoseinvolving congestion, safety, and other transportation benefits.
Thecriteriaarenormally created through extensivemulti-agency discussion and,
in many cases, public involvement.

Exhibit4-3 showsalist of criteriathat was used for an MISinthe St. Louisarea.
ITS strategies are most likely to show benefit for those criteriarelated to delay
and safety. Although some of the criteria may, on the surface, seem not to be
relevant to ITS, it isimportant to note that theabsence of impact may makelTS
attractiveas an alternative or enhancement to an alternative; in other words, the
lack of negative impact can be a strength of ITS. Examples could include
environmental factors such as biology, displacements, wetlands, etc.

“ ... the absence of impact may make I TS attractive as an alternative or
enhancement to an alternative; in other words, the lack of negative
impact can be a strength of ITS”

In aMIS, thetransportation problem is often so significant and the need so great
that ITSis not considered as a primary solution. Consequently, ITS will not
normally bethefocal point of publicinvolvement in these situations. ITSalso

tends to be less controversial and less of an impact: it does not take property,

it does not threaten endangered species, and does not impact wetlands. This
meansthat the public concern (and subsequent public attention) will belessthan
with strategies that have less impact.

Interviews with agencies that have conducted I TS strategic assessments (i.e.
early deployment planning studies) have, for the most part, indicated that the
public provided littleinput, even when publicinvolvement wasattempted. This
likely stems from thefact that ITS has relatively little direct impact outside the
transportation right-of-way. However, some issues concerning ITS may
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surface, depending on the strategy. These questions must be addressed to
minimizethe chance of elimination or detrimental alteration of a planned ITS
component.

Objectionsthat have been known to surface, and suggested approachesto those
issues, arelisted in Exhibit 4-4. Thefact that these questions can ariseindicates
areas where ITSrelated public involvement may be needed. If a public
involvement program is already in place as part of the corridor/subarea study,
thel TS-related outreach can occur along with that program. TS could capture
added public support in cases where it eliminates the need for improvements
that would have significant impact. New public involvement efforts should
follow principles and practicesfor effective outreach programs such asthosein

the MIS training course sponsored by FTA and FHWA.

Exhibit 4-3. Sample Evaluation Criteriafrom a Major Investment Study
(Source: St. LouisRiver Crossing MIS)

GENERAL CATEGORY

CRITERIA

MEASURE

Goals

Corridor specific

Qualitative discussion

Public opinion (3-point ranking)
Service Effectiveness Peak period dday Minutes
Peak period queue length Miles

Peak period speed

Traffic reduction

Mode split
Leve of service

Accident reduction

Miles per hour

Averagedaily traffic
Single occupancy vehicles

Percent LRT, bus, auto (2+ and SOV)
A through F

Number of accidents by type
Total cost of reduction

Environmental Effectiveness

Criteria pollutants
Greenhouse gas emissions
Noise sensitivity

Fuel consumption

Number of areas unable to be mitigated

Barrels of oil saved

Cost-effectiveness

Capital cost per mile
O&M cost per mile

Annualized total cost per trip-
maker

Total life-cycle cost

Dallars per mile
Dallars per mile

Dallars per trip maker

Millions of dollars
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Land use

Land taken

Displacements

Conformity with existing land use

Growth inducement

Acres
Number of dwelling unitstaken
Qualitative discussion

Qualitative discussion
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Exhibit 4-4. Common
Issues About ITS
That Might Be
Raised

by the Public, and
Possible Responses

EVALUATINGITS
STRATEGIES AND
BENEFITS

Issue

Possible Response

Ramp metering more severdy
impacts cities closer in than those
farther out

1. Ensurethat ramp metering is approached
as a system, with as much coverage as
possible

2. Ramp metering al so benefitsindividual
ramps by making merging easier and safer

Ramp metering will increase my
trip time by delaying me at on-
ramps

1. Delayswill only be several minutes at a
maximum

2. The system will release additional
vehiclesif delays become excessive

CCTV system will be used to
"spy" on areas other than the
streets

Ruleswill beinstituted to ensure that
operators are not inappropriately using
cameras. Police may use camerasin
emergencies.

"Hackers' may be ableto use
variable message signs, or
operators will misusethem

Sign operation is password protected.
Any abuse will be dealt with quickly.

Alternate routing for incident
management will taketraffic
through my area

Traffic will come through your area
anyway. It will be better to have designed
to accommodate it than to let it occur
randomly.

| can never believe what the Signs
sy

Agency must maintain quality of
information asatop priority, or confidence
in system will be difficult to maintain.

Traffic signal optimization
through this street will reduce my
business. Wewant to dow traffic
down.

Work with businesses and el ected officials
to create a set of timing plans that
maximizes throughput while controlling

Speed.

AVI toll information may be used
to track my location

It is not mandatory that you use atoll tag
Thefinancial information will betreated as
confidentially as other financial
information such as phone hills, etc.

A subarea or corridor study providesthe opportunity tolook at the benefitsand
tradeoffs of all srategies, including ITS, at amore detailed level than ispossible
inatransportation plan or strategic assessments. For major investments, atravel
demand forecasting model will ordinarily be one of the principal means of
evaluation. Unfortunately, travel demands models in their current form are
limited in their ability to evaluate ITS strategies. Chapter 6 discusses
adjustments that might be made in model parameters to generally reflect the
possible impacts of selected ITS strategies. Analysts should understand that the
bas sfor making these adjustmentsislimited and that they need to be careful not
to imply more accuracy than actually exists. Nevertheless, there may be
situationsin which theinclusion of ITS effectsinto travel demand models may
be appropriate.

A corridor or subarea study offers an opportunity to empl oy techniquesthat are
more sensitive to the types of changesin traffic flow and travel behavior than
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ITSCOSTING

DEVELOPMENT OF
RECOMMENDA-
TIONS AND
IMPLEMENTATION
PLAN

would be possiblein aregional framework (such asthe evaluation of strategies
in the metropolitan transportationplan). Traffic and transit simulation models
have been developed to deal with some of these types of changes.
Unfortunately, simulation models are far from being developed enough to
evaluate all ITS strategies. Although some ITS strategies can be ssimulated
directly, and others can be ssimulated indirectly (i.e. through changesin model
parameters that approximate the strategy’s effect), analysts will till need to
resort to sketch planning techniques for some of the ITS strategy evaluations.
In addition, the time and financial resourcesto employ simulation models may
not exist, even for a major study. Therefore, it isimportant to recognize that
sketch planning techniques may <till be a critical element of the overall
evaluation framework for corridor/subarea studies.

“ A subarea or corridor study provides the opportunity to look at the
benefits and tradeoffs of all strategies, including ITS, at a more detailed
level than is possible in a transportation plan or ITS strategic
assessment.”

Chapter 6 discussesthe full range of analytical approachesto evaluating ITSin
subarea and corridor studies. With respect to how ITS is evaluated, there is
little difference in analysis techniques between approaches for MIS projects
versus other types of corridor and subarea studies. Thedifferencein technique
liesin the amount of detail the analyst requires and the budget available for
analysis. Descriptionsof available simulation modelsare provided in Appendix
D.

One of the advantages of a corridor/subarea evaluation isthat I TS elements can
often be specified more explicitly, enabling more accurate costing. 1n addition,
the physical characteristics of the corridor arealso documented in more detail,
so that factors such as the specific approach to communications infrastructure
can be taken into account.

Procedures for devel oping planning-level cost estimates for I TS are discussed

further in Chapter 5. For a corridor-subarea study, the cost estimates need to

be consistent with the cost estimates for other alternatives or combinations of

alternatives being considered. Ideally, this should involve a life-cycle costing
approach. A major source of cost dataisthe Cost Analysis document from the
National ITS Architecture. In addition to capital costs, it providesinformation

on anticipated service life and on maintenance and operating costs. The
document is available on the National ITS Architecture CD-ROM, available
through the Federal Highway Administration.

The estimation of user benefits, fuel consumption, and air quality impacts
represent one el ement of the evaluation of ITSin acorridor context. The full
evaluation requires the assessment of ITS against a set of criteria (examples
provided earlier), balanced against system costs. Some of this additional
evaluation of benefits and impacts may be qualitative. Some may have to do
with agency internal operating efficiency rather than a direct impact on the
public. The ground rulesfor evaluation are normally established within each
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INTEGRATION OF
FINDINGSINTO
OTHER PLANS
AND PROGRAMS

dudy. Therdeof ITSwill bedependent on how I TSmeasuresuptothosegroundrules.

The phasing of ITS elementsisimportant in two respects:

Phasing in coordination with other corridor improvement activities. Cost
savings can sometimes be realized if ITS can be implemented along with
certain infrastructure improvements (e.g. communicationsin conjunction
with bridge structures, and roadway construction).

Phasing in coordination with other ITS improvements. The corridor in
which the study has been conducted may be part of alarger ITS program
that must be phased. For example, aregional control center may need to
bein place before corridor ITS improvements can be ingtituted.

Early implementation of I TS can enhance operational efficiency, possibly
delaying the need for more extensive improvements.

Theresults of corridor/subarea eval uations may be forwarded to other planning
activities. The most important ways to reflect the outcome of corridor-level
evaluation include:

Projects should be forwarded for consideration to the transportation plan
Short term projects should be forwarded to the TIP at the appropriate time

Information should be provided to an ITS strategic assessment for
consideration in the next update

Local agencies should reflect their responsibilities in local government
plans.

Related state agencies (e.g., police) should reflect their commitmentsin
their own planning documents

Theinclusion of information developed at one level of planning activity into
another ispart of the essence of integrating I TSinto the transportation planning
process. It represents an ongoing, iterative process that will improve the
likelihood of successful ITS implementation.
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5. STATEWIDE OR REGIONAL ITSSTRATEGIC ASSESSMENTS

OVERVIEW OF
ITSSTRATEGIC
ASSESSMENTS

An ITS strategic assessment for a state, metropolitan area, or region isa study
designed to address regional ITS issues, including the development of a
framework for ITS deployment in the area or region. This framework is not
only technological, but also incorporates the institutional and operational
elements needed for ITS to function as an effective, integral part of the total
trangportation system. A strategic assessment will normally result in
identification of a set of ITS e ements to be implemented over time, aimed at
achieving specific transportation goals and addressing needs. An ITS strategic
assessment, is similar to the ITS Early Deployment Plans that have been
conducted in anumber of areas.  The strategic assessment should:

C Define ITS user services and/or market packages designed to address
specific objectives, meet customer needs, and address specific problems
in a planning context on aregional basis,

C Define aregiona framework, including aregional TS architecture,
that will serve as theguide for long term implementation of ITSin the
area; and

C Establish a plan for funding, phasing, managing, integrating, and
operating the ITS elements that are to be implemented within the
region.

There are several important points to remember in conducting an ITS strategic
assessment:

C It isnot arequirement. It ismerey a planning tool or approach to
developing aframework for long term ITS implementation consi stent
with the area's transportation plan.

C No singleapproach istheonly “right” approach. Thereareavariety
of ways of going about a strategic assessment. Theinformation in this
chapter provides a number of ideas regarding how to structure an
effective I TS strategic assessment.

C A strategic assessment may need to be updated over time, as
conditionschange (e.g. institutional structures, technology costs, etc.).
Some regions may have already conducted an | TS strategic assessment
(usually under the FHWA ITS Early Deployment Planning Program)
and will be mainly concerned about updating their efforts periodically.

C The name given toan I TS strategic assessment by state, regional,
or local agenciesistheir own choice. Thattermisused here because
the process is strategic (i.e. deals with strategy, both long term and
short term), and involves making an assessment of where agencies are
and where they are going with respect to ITS. The term conveys the
fact that there are a variety of ways to go about the process that
ultimately results in a framework for utilizing ITS to meet
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Why Conductan ITS
Strategic Assessment?

transportation needson aregional basis. Many agencies have called the
results of such an effort an “ITS Strategic Plan” or ITS Deployment
Pan.” Agencies may use any termsthat are most appropriate for
their region or state.

In addition, an ITS strategic assessment ismost effective when considered as
an integral part of the metropolitan or statewide transportation planning
processes. An ITS strategic assessment must both feed and be fed by other
transportation planning and programming activities (e.g. transportation plan,
corridor/subareas studies). ITS investments could be developed from avariety
of other sources, but ultimately they will need to be integrated into a regional
framework.

There are multiple reasons why a state or region may find it advantageous to
conduct or update an an ITS strategic assessment :

C

Reason 1. Statewideor metropolitan transportation plansmay not
include the level of detail needed to ensure cost-effective
implementation and coor dinated operation of ITS. A morefocused
effort is usually needed to work out the details of coordinated ITS
strategi es, communications, operations, and ingtitutional responsibility.
However, the assessment must be conducted within the overal
guidanceand framework of themetropolitan and/or statewide plansand
integrated with other strategies.

Reason 2: ITSisacritical strategy for maximizing the efficient use
of existing and future transportation facilities. These benefits are
often not realized without specific attention devoted to how I TS could
be integrated with other transportation strategies.

Reason 3: An ITS strategic assessment can be the catalyst for
promoting greater consideration of systems management and
operations as a part of a region’s overall approach to
transportation needs.

Reason 4: A strategic assessment provides a mechanism for

bringing stakeholders together to address transportation

operations and management issues of mutual concern. It is
particularly useful as a way to involve stakeholders who may not

ordinarily be involved in other elements of the planning process.
Examplestakeholder groupsthat may bedifficult toinvolveunder other
planning formats include: the communications industry, the trucking
industry, certain emergency service agencies, traffic reporting services,
and other information service providers.

Reason 5: Thedevelopment of aregional ITS framework will help
to coordinate long term implementation of ITS. It will allow for
individual components of I TStowork together and will result in more
cost-effective approaches. 1t will allow for easier integration of systems
over time.
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Relationship of ITS
Strategic Assessments
to ITS Early
Deployment Plans

C Reason 6: With limited availability of funds, priority needs for
specific ITS projects and programs can be defined within the
framewor k of the area's or region's overall transportation
program. An ITS strategic assessment can be visionary, without
financial constraint. However, investment priorities and funding
decisons are ultimately made within the broader transportation
planning process. Hence, an ITS regiona framework will need to be
developed that reflects the area's financial resources.

C Reason 7: Documentation of I TS plansand programsservesasan
ongoing communications mechanism for successful, coor dinated
implementation.

An ITS strategic assessment may be similar to I TS early deployment planning
studies that have been conducted (or are being conducted) in many areas of the
U.S. Theearly deployment plans (EDPs) were intended by FHWA asaway to
“jump-gtart” ITS deployment for a broad cross-section of states and
metropolitan areas. Initial guidance provided for EDPs consisted of a series of
steps designed to lead agencies through the process of developing an ITS
architecture, including ITS projects and programs. Theterm “early” in EDPis
somewhat of a misnomer, as the EDP was intended to cover both short-term
and long-term time frames. It isaframework for implementation of ITS well
into the future. The term “strategic assessment” isused to reflect the idea that
theoutcomewill be along term strategy and that thereisflexibility in how such
an evaluation takes place. A strategic assessment resultsin a regional
framework for deploying an integrated set of ITS elements over time,
consistent with the National I TS Architecture.

The material presented in the Handbook does not imply that an existing EDP
needs to beredone. However, there may be good reasons to update an existing
EDP because one or more of the following factors:

C The EDP may not have considered all modes or all geographic areas
within aregion.

C It may have focused more on a specific project than an overall regional
plan or approach.

C The National ITS Architecture, which may not have been available at
thetime, can be used to guide development of a structured regional
framework for ITS implementation.

C Theinstitutional structure mayhave changed or new players may now
beinterested in ITS.

C The changing costs of ITS technology may have created new
opportunities for ITS that were not avail able previoudly.

The discussion in Chapter 5 may apply to both new ITS strategic assessments
or to updates of EDPs. The principles and examples are not intended as a
“standard” but rather as ideas for how an ITS strategic assessment could
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What Procedures
Can Be Used for
Initiating a Strategic
Assessment?

What Are The
Productsof an ITS
Strategic Assessment?

LESSONSLEARNED
FROM PRIORITS
STRATEGIC
ASSESSMENTS
AND EDPs

proceed. The examples drawn from other areas are intended asillustrative of
how agencies have addressed ITSissuesin their region.

Therearesevera waysin which an I TS strategic assessment can beincorporated
into the overall transportation plannin