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MEMORANDUM OF UNDERSTANDING

REGIONAL COMPREHENSIVE INTELLIGENT TRAMNSPORTATION SYSTEM (ITS)

PROGRAM FOR THE DALLAS/FORT WORTH REGION

Inteiligent Transportation Systems (ITS) continue to be an important part of the operation of surface
transporiation systems and service to the traveling public. In the Dallas/Fort Worth region, sevaral elements
of ITS have bean implamanted with several other projects undar design and construction. ITS systems are
being planned or impiemented by various trangportation agencies including the Dallas and Fort Worth
Districts of the Texas Department of Transportation {TxDOT), Dallas Area Rapid Transit {DART), the
Fort Warth Transportation Authority (The T), Nonh Texas Tollway Authority (NTTA) and local municipalities.
The North Cantral Texas Council of Govemments (NCTCOG) Regional Transpenration Council (RTC) has
slanning, programming, funding and regulatory interests including alr quality conformity in a regional ITS
program. Other organizations such as the Dallas Ragional Mobility Coalition (DRMC) has a keen interest
in transportation and advocating mobility in the Dallas area.

Several ITS planning initiatives bave been developed or ara underway in the Dallas/Fort Worth Ragion,
iTS Programs must be mutually complementary among agencies if they are to be effective from both a cost
and service aspect. Therefore, the undersigned agenciss hereby agree to the concept of a REGIGNAL
COMPREHENSIVE INTELLIGENT TRANSPORTATION SYSTEMS {IT3} PROGRAM FOR THE
DALLASFORT WORTH REGION, and pledge fo work together and with local municipalities in the region
to coordinate and cooperate in planning, implomentation and operation of ITS systems.
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MEMORANDUM OF UNDERSTANDING

REGIONAL COMPREHENSIVE INTELLIGENT TRANSPORTATION SYSTEM (ITS)

PROGRAM FOR THE DALLAS/FORT WORTH REGION

Intelligent Transportafion Systems {ITS) continue to be an imporiant part of the opsration of surface
trangportation systems and senvice to tha traveling public. In the DallasfFort Worth region, several elements
of ITS have been implemantad with several other projects under design ard construction. ITS systems are
heing planned or implemented by various transportation agencies including the Dallas and Fort Worth
Districts of the Texas Depanment of Transportation (TxDOT), Dallas Area Rapid Transit (DART), ths
Fort Worth Transpottation Authority {The T}, North Texas Tollway Authority (NTTA) and focal municipalities.
The North Central Texas Council of Govemments {NCTCOG) Regional Transportation Couneil (RTCY has
planning, programming, funding and regulatory interests including air quality conformity in a regional iTS
program. Other organizations such as the Dallas Reglonal Mobility Coalition (DRMC) has a keen intarest
in transportation and advocating maobility in the Dallas area.

Several {TS planning initiatives have bean developed or are underway in the Dallas/Fart Worth Region.
ITS Programs must be mutually complementary among agencies If they are to be effective from both a cost
and service aspect. Therafore, the undersigned agencies hereby agree to the concept of a REGIONAL
COMPREMENSIVE INTELLIGENT TRANSPORTATION SYSTEMS (ITS) PROGRAM FOR THE
DALLASFORT WORTH REGION, and pledge fo work together and with local municipaliies in the region
to coordinate and cooperale in planning, implementation and operation of {TS systems.
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NATIONAL COOPEHATIVE HIGHWAY RESEARCH PAOGHAM

Syswematie, well-designed research provides the most cffective
approach o the solution of many problems facing highway ad-
ministrators and engineers. Often, highway problems are of local
interest and can best be sadied by bighway departments indi-
vidually or in cooperation with their state universities and oth-
ers. However, the accelerating growth of highway transportation
develops increasingly complex problems of wide interest o
highway autburities. These problems are best studied through a
coordinated program of cooperative research.

In recognition of these needs, the hishway administrators of
the American Association of State Highway and Transportation
Officials initiated in 1962 an objective mational bighway re-
search program employing modern scientific techniques. This
program is supporied on a continuing basis by funds from par-
ticipating member states of the Association and it receives the
full cooperation and support of the Federal Highway Admini-
stration, United States Department of Transportation.

The Transportation Research Bourd of the National Research
Council was requested by the Association to administer the re-
search program becovsze of the Board's recognized objectivity
and understandiag of modemn research practices. The Board iz
uniquely suited for this purpose as it maintains an extensive
commitiee stucture from which authorities on any highway
ransporiation subject may be drawn; it possesses avenues of
communication and cooperation with federal, state, and local
governmental agencies, universitics, and industry; its relation-
ship to the National Research Council is an insurance of objec-
tivity; it madntains a foll-time research comrelation staff of spe-
cialists in highway Gansportation matiers to bring the findings of
research directly to those who are it a position & use them.

The program is developed on the basis of research needs
identified by chief administrators of the highway and transporta-
ton depariments and by committees of AASHTO. Each year.
specific areas of research needs to be included in the program are
proposed to the Natlonal Research Council and the Board by the
American Association of State Highway and Transportation OF
ficials. Research projects to fulfill these neads are defined by the
Board, and gualified research agencies are selected from those
that bave submitted proposals. Administration and surveillance
of research contracts are the responsibilities of the National Re-
search Council and the Transportution Research Board.

The needs for highway research are meny, and the National
Couvperative Highway Rescarch Program can make sigamificant
contributions to the solution of highway transportation problems
of mutual concern to many responsible groups. The program,
howsver, is intended to complement rather than to substitute for
or duplicate other highway research programs.

NOTE: The Transporiation Research Beard, the National Research
Coundl, the Federal Hiphway Administration, the American Associa-
tien of State Highway and Tronsportation Officials, and the individual
states particpating in the National Cooperative Highway Research
Program de net enderse producis or manuikcturers. Trade or many-
facturers” names appear hercin solely because they are considered es-
sential to the abject of this report.
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PREFACE

FOREWORD
By Staff
Transportation
Research Board

A vast storehouse of information exists on nearly every subject of concern to highway
administrators and engineers. Much of this information has resulted from both research
and the successful application of solutions 1o the problems faced by practitioners in their
daily work. Because previously there has been no systematic means for compiling such
useful information and making it available to the entire comununity, the American As-
sociation of State Highway and Transportation Officials has, through the mechanism of
the National Coopermtive Highway Research Program, authorized the Transportation
Research Board to undertake a continuing project 10 search out and synthesize useful
knowledge from all available sources and o prepare documented reports on current
practices in the subject areas of concern.

This synthesis series reports On various practices, making specific recommendations
where appropriate but without the detailed directions usually found in handbooks or de-
sign manuals. Nonetheless, these documents can serve similar purposes, for each is a
compendium of the best knowledge available on those measures found o0 be the most
successful in resolving specific probiems, The extent © which these reports are useful
will be temperad by the user’s knowledge and experience in the particular problem area.

This synthesis will be of interest 1o officials of municipal, regional, and stamwide
transportation agencies who are responsible for the management of surface transportation
systems in metropolitan areas. It presents information on the processes used by transpor-
tation agencies to monitor, evaluate, and implement a variety of solutions (v the manage-
ment of surface wanspertation systems. This is a complex and dynamic area of application,
and the examples presented herein represent a selection of such applications in 1997
The concept of ransporiation system management is constantly changing and will con-
tinue o change, especially with further implementation of intelligent transportation systems.

Administrators, engineers, and researchers are continually faced with highway problems
on which much mforoation exists, either in the form of reports or in terms of undocumented
experience and practce. Unfortunately, this information ofien is scatiered and anevaly-
ated and, as a conssquence, in seeking solutions, full information on what has been
learned about a problem frequently is noi assembled. Costly research findings may go
unused, valuable experience may be overlooked, and foll consideration may not be given
to available practices for solving or alleviating the problem. In an effort to correct this
situation, a continuing NCHRP project, carried out by the Transportation Research
Board as the research agency, has the objective of reporting on common highway prob-
lems and synthesizing available information. The synthesis reports from this endeavor
constitute an NCHRP publication series in which various forms of relevant information
are assembled info single, concise documents pertaining to specific highway problems or
sets of closely related problems.

This report of the Transportation Research Board provides an overview of the gen-
eralized process that transportation agencies have found to be effective in managing
the various aspects of thelr transportation systems. Specific case examples of effective
management strategies are described for several metropolitan areas including Houston,
Seattle, metropolitan New York, Los Angeles, San Francisco, and Minneapolis/St. Paul.



To develop this synthesis in a comprehensive manner and to ensure inclusion of
significant kmowledge, the Board analyzed available information assembled from nu-
merous sources, including a large number of state highway and transportation depart-
ments. A topic panel of experts in the subject area was established o guide the research
in organizing and evalvating the collected data, and o review the fpal synthesis report.

This synthesis is an Immediately usefnl document that records the practices that were
aceeptable within the limitations of the knowledge available at the time of its prepara-
tion. As the processes of advancement continue, new knowledge can be expected to be
added to that now at band,
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MANAGEMENT OF SURFACE TRANSPORTATION

SUMMARY

SYSTEMS

-

The surface transportation system in the United States is owned and operated by an ar-
ray of agencies with individual missions. No single agency has a focus on the overall sur-
face transportation system. This fragmentation is the result of insttutional structures and
funding mechanisms. Traditionally, the specialized focus of these diverse agencies has been
an asset to the development of the premier surface transportation system in the world.
However, as the surface transportation system has matured and the public has become con-
cerned about a complex get of issues, the present structure poses significant chatlenges to
the development of an integrated mtermodal surface wansportation system operating at
maximum effectiveness and efficiency.

The nstitutional strocture of surface trangportation comprises many jurisdictions, sev-
eral modes, and many functions and disciplines within the various agencies. The institu-
tional issues ars compounded by complex funding arrangements that further cut across the
institutional structure, The resolt of the institutional and funding structures is a variety of
overlapping programs that make it difficult to take a holistic, systems approach 0 provid-
ing and managing swrface transportation.

The traditional systematic process to monitor, evaluate, and immplement effective and ef-
ficient multimodal solutions o maximize surface transportation system performance has
not been implemented in practice in a truly all-encompassing context. The challenge is t©
reconcile the desirable process with the institutional realities to achieve a user perspective
of mobility and accessibility. Although the basic process for transportation system
management is reasopably easy to describe because it follows well-established princi-
ples, it is difficult to implement in practice for several reasons. First, not all the technical
wols are adequately developed. Second, it is especially difficult to conduct analyses
when trade-offs between modes must be corisidered. And third, there are gven institu-
tional considerations within agencies caused by the differing perspectives within the vari-
ous departments,

A variety of strategies have been applied w the management of the surface transporia-
tion systemt. The management strategies affect either the demand for transportation, the
supply of mansportation services, or sometmes a combination of supply and demand. These
strategies are generally organized slong traditional service delivery programs, which his-
torically have been driven by the federal-aid program. These categories of strategies are:

= Traditional transportation $ystem management,
+ Incident management straiegies,

« Information systems,

+ Access management,

Parking management,

Travel demand management,

Inteiligent transportation systems, and

Added capacity.

$ % &



This synthesis presents a limited set of case studies of places where progress is being
made toward a more holistic and synergistic approach 0 management of the surface trans-
portation system. The selected case studies describe six metropolitan areas: Houston,
Texas; Metropolitan Nuew York, New Jersey and Comnecticut; Los Angeles and San Fran-
cisco, California; Minneapolis/St. Paul, Minpesots; and Seadle, Washington. The case
studies ilfusirate that the process is difficult, still developing, and must be approached rec-
ognizing the unique local institutional structure,

Improved surface transportation sysiem management has usually begun with a specific
project. As the partiiers become successful in their undertaking, they develop expansions of
their projects or new ideas for collaborative activities. As the process continues, the projects
tend to expand in scope and involvement. The projects and approaches tend to have unique
characteristics depending on the types of problems being addressed and local institutional
structares. It does not appear feasible to prescribe & particular approach for universal appli-
cation. Several stories suggest that it is possible to improve management of the surface
transportation system by building on prior successes. The Los Angeles example also illus-
trates that a “failure,” such as the Santa Monica diamond lanes, is still a learning process
and that the setback can be gvercome.

Although the examples would saggest there is a long way t© go to realize a truly inte-
grated surface transportation system, they also suggest that improvements can be made, and
that progress breeds further action. There is evidence that progress could be speeded up
through the implementation of incentives.



CHAPTER ONE

INTRODUCTION -

This synthesis updates NCHEP Synthesis 81: Lxpsriences
in Transportation System Management (1}. NCHRP Synthesis
81 developed a classification scheme for the more than 150
trasnsportation system management (TSM) actions identified at
the dme. Since the 1881 synthesis, TSM has evolved signifi-
cantly as the result of new techniques and changes in law. One
key difference in the current concept of TSM is that it includes
consideration of capital projects as part of managing the sur-
face transportation system. The die of (his synthesis reflects
ihis broader congept.

HACKGROUND

The surface transportation program as embodied in federal
assistance has historically focused, since the Federal Highway
Act of 1921, on road building (2). For the 35-year period from
1956 w 1991, America’s surface transportation policy cen-
tered on the world’s largest public work project, the Interstate
Highway System (3).

Muanagement of the transportation sysiem has taken place
fargely after consruction of a facility, Traffic engineers were
initially responsible for the application of taffic sigas, traffic
signals, and traffic markings to existing facilities to address
operational problems. The evolution of traffic engineering
practice included the expansion of strest capacity, parking fa-
cilities, and traffic-control Strategies to accommodate the
guality and safety of ever-increasing automobile flows. The
Federal-Aid Highway Act of 1968 initiated the Traffic Opera-
tons Program t© Improve Capacity and Safety (TOPICS), a
predecessor w TSM (#).

Management of the transportation network was not concep-
watized as systematic unul federal rules defined TSM as “a
philosophy about plenning, programming, implementation,
and operations thai cails for improving the efficiency and el
fectiveness of the transportation system by improving the op-
erations andfor services provided.” The philosophy, bowever,
was based on a concept of TMS as a short-range approach to
improve operations “prior G capital projects.”

The enacument of the Clean Air Act Amendments of 1920
{CAAA) challenged the transportation profession to maintain
the pation’s mohility while enhancing our air quality (). The
CAAA established criteria for attaining and maintaining Na-
tiontal Ambient Air Quality Standards (NAAQS). These re-
quirements specify the actions required to be taken by nonat-
tainment aress.

The Intermodal Surface Transportation Efficiency Act of
1991 (ISTEA) charted a new course in management of the
surface transportation system. Iis goals include reduced con-
gestion. maintensnee of mobility, an enhanced role for state
and loeal governments, and additional foeus on environmental

issues. The programs include a National Highway System. an
Interstate Program, a Surface Transportation Program, a Con-
gestion Mitigation and Air Quality Improvement Program, a
Bridge Replacement Program, a Federal Lands Program, and
Special Programs. These programs provide the primary federal
funding mechanism for surface transportation. They also set a
new direction for surface wansportation that is more suppor-
tive of management of the surface transportation system (6).

ISTEA has other important provisions that are refevant ©
management of the surface transportation system. Transporta-
tion planning must be more broad-based and include addi-
tional considerations such 2s land use, intenmodal connectiv-
ity, methods © enhance transit service, and needs identified
through management systems. Management systems include
highway pavement, bridge, highway safety, gaffic congestion,
public ransportation {acilities and equipment, and intermaodal
transportation facilities and systems. In addition, the Act re-
quires a statewide planning process, a statewide transporiation
plan, and a statewide transportation program (6.

The importance of the law is that it provides a legal frame-
work for a broad approach w management of the surface
ransportagon System. It also reflects a philosophy that is con-
sistent with management of the surface bransporiation sysiem
because it includes many aspects of a gystern-based approach
& ransportation, This synthesis takes a holistic view of man-
agement that considers how a systern operates from a user
parspective and includes all aspects of the process, as pre-
sented in chapter 2. '

INSTITUTIONAL CONSIDERATIONS

Iustitutional considerations exist beeause the surface trans-
portation system is not operated by a single agescy. In most
meiropelitan areas, the {ransportation system i$ managed and
operated by multiple jurisdictions and many different agen-
cies. Even within agencies, various Functional divisions per-
form the various agency tasks. In essence, the surface trans-
portation systemn 15 divided inlo a large number of separaie
paris to provide for specialization and 1ask efficiency.

The following sections describe the various ipstitutional
frameworks that make up the surface transportztion system.
The more detailed exampies are limited to highway transpor-
tation for simplicity, and are not meant &0 diminish the impor-
rance of considering linkages to other maodes. The examples
demoustrate the complexity of institutional relationships in the
management of the surface transportation sysiem. Figure |
shows one way of viewing the surface wansportation system.
A cube is selected to allow the presentation of six views of the
system. The selection of six s not inlended 1o represent afl
possible views, but to lustrate the complexity. The fact that



FIGURE 1 Three views of the surface wansportation
system,

oply three of the views can be seen in Figure ! is useful to il
lustrate that it is not easy o see the big picture. Figure 2 pres-
ents six views by unfoiding the cube.

Digciplines

Functions

Modes Jurisdictions

Functional
Classification

FIGURE 2 An expanded view of the surface
transportation system.

The next set of figures further itusirates the institutional is-
sues within the framework of a hypothetical highway transpor-
tation systerms. Figure 3 shows a coneepteal highway transpor-
tation system comprising freeways, arterials, and local streets.
Swate fransportation agencies are generally concerned with the
freeway portion of the system, represented in Figure 4, while
Iocal agencies are generally concerned with the arteriai and lo-
cal streets, as showa in Figore 5. These figures also illustrate
that an agency's viewpoint is generally limited by its area of
responsibility.

Ancther portant view of the system is that of the user.
Users travel on all levels of the system and across jurisdic-
tional boundaries as showa in Figure 6. For the user to experi-
ence a high guality of service, the tdp must be seandess and
function as a complete system. Otherwise, the user is not well
served. Management of the surface transportation system is a
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FIGURE 3 A conceptual highway transportation
system.
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FIGURE 4 Freeway transportation system,

concept that promotes consideration of the user perspective of
the transportation system. In order for the system to perform
from a user perspective, it will be necessary o transcend the
vartous institutional arrangements that define surface transpor-
tation sysiem.

Returning to Figure 2 10 foces again on the broader per-
spective of the surface transportation system, several additional
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FIGURE 5 Anerial/local transportation systern.
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FIGURE 6 User’s view of the highway system.

views are ilustrated, These views are discussed to provide addi-
tonal insight into the complexities of institutional issues.

Functional classification is an engineering perspective that
focuses op traffic service in 2 hierarchical mannper in order to
balance traffic movement and local aceess. This view of the
systemn is intended (0 provide an appropriate balance between
two competing 15sues.

Ancther view of the system is categorized as disciplines.
These might include planmiog, design, construction, operaijons,

and maintenance. Traditionally, tiese have been viewed
largely in isolation as separate specialdes. In recent years,
more emphiasis has focused on the interaction between areas
such a8 design and operations, design and maintenance, and
construction and maintenance. In order © manage e system
in a comprehensive manner, the varicus functions will have to
work more closely together.

The transportation system also has a geographical perspec-
tive brought about by Individual furisdicdons. Bach juriscic-
tion may have a waffic signal system operating independently
of the neighboring jurisdiction. 8o, although 2 street may be
functionally classified &3 an arterial, it my not operate as
such, especially in those areas where it may pass thwough sev-
eral jurisdicticns in a relatively short distance,

Stiil another view could be categorized as functional, such
as police, fire, and wraffic. An example of the need for intsgra-
tion wouid be an incident involving a hazardous material ve
hicle. In order for these different views of the incident o re-
ceive appropriate consideration, it is necessary for the varous
functions 10 have good working relationships. Otherwise, for
exampie, the emergency response agencies may no! anticipate
the secondary accidents caused by poor iraffic management,
which is ROt an emergency fesporse function. Working to-
gether can result in better emergency response and less waffic
impant,

The modal view of transportation would include automo-
bile, bus, truck, rail, air, bike, and pedestrdian waffic. The vart-
ous modes have different needs and perspectives, yet they each
share at least a portion of the system In order for the systern o
function it harrnony, the variotus views must be batanced.

The last view © be presented is categorized as issues,
which might include political, social, and environmental is-
sues, These issues, and owers, affect the management of the,
surface transportation system.

The preceding view of institutional barriers is supported by
a study of “Institutional Impediments to Metro Traffic Man-
agement Coordination” (7). A major coaclusion was that the
main barriers © implementing new technologles and improv-
ing metropolitan traffic management and operations are insti-
tutional; that is, fragmentation of responsibility.

This discussion is intended to give perspective on the insti-
ttional complexity that must be addressed in the management
of the surface wransportaton system. The desire &5 10 promote 2
holistic view of the surface transportation systemn © provide
appropriate balance between competing views. Therefore,
better mapagement of the system requires coordination and
implementation by muliple jurisdictions and many agencies
with sometimes conflicting objectives. However, if the surface
transportation systam is {0 be managed with adequate consid-
eration of the user, then the various instinitional issues need
be addressed.

Management of the surface transportation system is not a
new concept. It is part of the natural evelution of the surface
ranspartation system. The key aspect of the cumrent approach
is 0 bring all the pieces of the system and its processes o
one iitegrated whole. This will not occur all ar once, but
through an wnderstanding and appreciation of the goal by ail
affacted parties.



CHAPTER TWC

THE MANAGEWMENT PROCESS

Management of the surface transportation system is a proe-
ess for resource allocation, invesunent decigions, and other
actions taken to maximize the performance of the system. It is
a process of monitoring, performance evaluation, identification
of improvement. strategies, evaluation of strategies, prioritiza-
Hon, programing/funding, implementation, operations, and
maintenance of the Surface transportation system. The process,
which s cyclic and ongoing, is shown in Figure 7. This proc-
ess is needed because the surface transportation system is
fragmented largely because of the institutional make up of the
Systemn, which makes it difficult to manage in a practical
sense. Tt is, therefore, desirable o have a process o provide a
sysiem perspective 0 management,

Management of the surface transportation gystem is 4 5ys-
tematic process to enbance accessibility and mobility by
making more effective and efficient use of the system. Many of
the pieces of the process are in piace, however they are ool
traditionally viewed as part of the overall integrated manage-
ment approach for the surface transportation system and its
linkages to other parts of the transportation system.

MONITORING

Monitoring is generally the first step in the management
process. It provides the data on which all subsequent analysis

Maiofenance

Gperations

Im plamentation

Programming /
Fruding

Prioritization

and decision making is based. The collection of information
on traffic volumes, vehicle types, and truck weights has
formed a foundation of pianning data for highways for many
years. The Traffic Monitoring Guide (8) provides a compre-
hensive and scientific basis for collecting traffic data. The re-
sult of these traffic counting programs is an understanding of
how the transportation system is currently operazing, This io-
formation on traffic conditions can then be wsed in alf phases
of transportation. Table 1 is adapted from the Traffic Monitor-
ing Guide to show how traffic data can be the basis of many
management activities,

It should be noted that the above data and examples are
based on traditional highway planning activides. The underly
ing methods are based on sound data collection principles. An
exampie of an opportunity for different functions to collaborate
is planning and traffic. Traditionally, planning collects its own
dara. Yet many traffic management Systems count for traffic
control. Through werking gether, raffic conuol data could
be used for planning. Additional limitations in the {raditional
approach o taffic data will become apparent in the gext sec-
tiof, which discusses performance measures.

in addition to a move towand a more operational focus in
transportaticn $ystem management, there is Increased focys on
reconstruction and preservation of existng facilities. This has
led to & demand for more relizble, relevant, and economical
data. NCHRP Synthesis 133: Integrated Highway Information

Monttorisy

Performunce
Evaluation

Identification of
Improvement
Strategies

Evaination of
Strategles

FIGURE 7 The surface transportation System management process.
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TABLE L

USES OF MONITORING DATA
Management Phase Traffic Counting Vehicle Classification Track Weighing
Engineering Highway geomeury Pavement design Stroctural design
Economy Benefit of improvements Cost of vehicle opermtion Benelit of ruck climbing lane
Finunce Estimates of revenue Cost allocation Weight distance tax
Legislation Selection of routes COversize policy Weight permits
Plapning Location and design Forecast by vehicle type Resurface forucasts
Safay Accident raies Vehicle mix Bridge loads
Statistics Average daily affic Travel by vehicle type Weight distance tmysled
Private sector Locatien of service arsay Masketing te panticalar vehicle types Trends in freight movement

Systems, (9) describes an integrated highway information sys-
tem containing geometric, traffic, accident, roadway features,
and other data related o the planning, design, coenstruction,
maintenance, and operation of a highway system.

Towa (10} is developing a Pavernent Management program
as the first step toward an integrated transportation manage-
ment database containing crucial data from each management
systemn  (pavement, muldmodal, congesten, bridge, and
safety). The Towa program emphasizes the enorrity of the ef-
fort and the potential large benefit anticipated from a compre-
hensive approach 10 coordinated data

PERFORMANCE EVALUATION

Evaluation involves a bringing together of all the benefits,
costs, and fmopacts of altematives so that fwdgments can be
male concerning the relative merits of alternative actions. A
varigty of techniques are availeble to analyze and evaluate al-
sernatives (11, The following discussion highlights the key is-
sue of multimodal performance evaluation. This area is a crit-
cal issue in System management.

To evaluate the performance of the surface transportation
systerns, ong must select appropriate perfonmance measures o
evaluate. There is no single performmance meagure or set of per-
formance measwres 10 meet all needs, T i5 necessary fo evaluae
the srengths and weaknesses of altemnafive approaches o meet
alrernative needs. This process should be done with the vari-
ous parmers in the process before undertaking any evatuation.
Performance measures that facilitate this process are (12):

» Clearly understood,

» Measurable,

+ Sensilive 1o modes {person-based},

+ Time based {ravel tme or speed. not volume-to-capacity
or level-ofiservice based},

s Link or rip based {lo provide system nonioring),

« Sensitive to timme period {e.g., spreading of peak-period,
at least hourly, not daily data),

« Not too difficult or costly w collect,

» Can be forecast into the future, and

» Sensitive to the impact of congestion mitigation strate-
gies {on people and/or goods),

Transportation performance measures involve both ade-
quacy and quality of transportation systems, (rucial aspects of

adequacy are readily described using congestion measures for
determination of sufficiency or deficiency. To descrite quality,
the complement of congeston muest be quantified, nametly,
mobility or accessibility.

Past definitions of congestion have fallen into (w0 basic
categories, those that focus on cause and those that focus on
effect. Performance measurements clearly require a definition
that addresses effect, or symptoms, of ¢ongestion. Travel tdme
or delay are the typical measures. Congestion is then the ravel
time or delay in excess of that normally incurred under light or
free-flow travel conditions. However, congestion mmeasures
have limitations in ¢ross mode comparisons.

Moving to a comprehensive management approach makes
it essential that the performance measures be consistent with
the goals and objectives of the process in which they are being
employed It is also important t© consider how the perform-
ance measutes may be used, including policy, planning, and
operational situations {13},

Mohility is the converse of congestion and can be measured
as speed of travel. Mobility is the ability to move people and
goods w their destination in an acceptable amount of time ot
at an acceptable speed. This concept is applicable across -all
modes, and when used with a measure such as number of per-
sons or tons of gouds, is a sirong indicator of efficiency,

Accessibility is 2 measure of the relative access © an area
by peopie and goods from other areas. Accessibility s the
achievement of travel objectives within time Jimits regarded as
acceptable. It is as close to an ideal measure for multimodal
performance analysis as can be achieved from the usér per-
spective. It also allows recognition that travel peeds can be
more ensily satisfied not only if the transportation system is
improved, but also if Iand use arrangernents are rationalized,

Travel time or difference in travel time can be a basic
measure. It ¢an be used o compare door-to-door travel times
by different modes, It becomes a performance measure for
both the trangporistion system and land use configurations.
Travel rate {.g., minules per mile) can be used o sccount for
link-specific differences in the transporiation network,

Currently, cost and data limitations mske it difficult ©
construct an ideal performance measurement system. Imple-
meating sach a system requires a perforrpance monitoring
pian. The performance monitoring plan is 4 way 0 organize
the gathering of data, the collection of performance measurss,
and the documentation of results using the colisctive resources
of the various agencies involved. The components of the plan
include {10);



+ Perforrmance measure specitications (including oulput
formats),

+ Data collection pian,

= Data management plan,

+ Apalysisplan, 7

« Agency responsibilities, and

+ Schedule.

IDENTIFICATION OF IMPROVEMENT
STRATEGIES

The management precess inciudes identification of appro-
priate improvement suategies for possible implementaton.
Conceptually, there are two categories of approaches to provid-
ing the best possible system operation. Supply roanagement
strategies work on improving the efficlency and effectiveness
of the existing infrastructure or adding additional capacity.
Pemand management strategies work on controlling, reduc-
ing, or eliminating vehicie trips on the system while providiog
a wide variety of mobility options to those wio wish o uavel,
Howsver, in actual application, strategies may address both
sides of the supply/demand eguation. The important point is
that there are iwo ways 10 improve system performance.

Supply management sirategles are intended to increase ef
fective capacity. Supply management has been the wraditional
formn of surface transportation system management for many
years. This is logical because many of the agencies involved
with the {ransportation system are, in fact, the operators of the
system. Although the focus for many years has been more on
construciing new systerns than improving the operations of
existing systems, the effective completion of the Interstate
systemn and the passage of ISTEA have elevated system op-
eration o a higher level. Nevertheless, the fundamental con-
cepts of supply management, at least within a particular op-
erating environment, are well established, if not wali used.

Ag opportunities for building new and bigger roads de-
crease because of cost and eovironmenta! and social concerns,
other approaches have been sought (0 deal with the problem of
traffic congestion, Increasingly, focus is turning o demand
management as 4 {col © address surface transportation prob-
lems. Demand management programs are an alternative to re-
duce vehicle demand on the transportation system by increas-
ing the number of persons is a vehicle, or by influencing the
time of travel, or reducing the need o travel. To accomplish
these iypes of changes, demand management programs must
sely on incentives or disincentives 1© make these shifts in be-
havior attractive {14,

Although surface transportation system  management
strategies can be conceptoally divided into supply manage-
ment and demand management, the sl strategies angd re-
izted tools will be presented using categories that more closely
follow current practice and programs:

+ gperational improvements,

+ incident managenent strategies,
+ information systems,

* aCcess munagement,

* parking management,

travel demand management,
inteltigent ransportation systemis, and
added capacity.

*

*

[

Operationat Strategies

Traffic engineers were initially responsibie for the applica-
tion of wraffic signs, waffic signals, and traffic markings 10 ex-
isting facilities to address operational problems. The avolution
of tralfic engineeripg practice included the expansion of smreet
capacity, parking {actiities, and traffic-conuol straiegies o ac-
commodate the quality and safely of ever-increasing astome-
bile flows,

Typical operational projects include:

+ Improved intersection geometrics (correcting offsels,
addition of teft-tam and right-turn lanes, bus sWOp bays, chan-
nelization, and grade separations),

» Improved traffic sigoalization {modernization, inercon-
nection, tming improvements, central control, and bus priority),

* Arterial weffic management (HOV lanes, tum prohibi-
tions, unbalanced flow, reversible-flow lanes, one-way stroets,
parking removals, off-street loading, narrow lanesfrestrping),

» Freeway traffic management (F2OV lanes, restrdping o
add lanes through narvow lanes and the use of inside sbhouk
ders, motorist information systems, ramp metering and ramgp
closure),

s Pedestrian and bicycle improvements (pedestrian sig-
nalization, bike lanes, and pedestrian malls),

» Goods movement improvement programs,

+ Demand management (alterpative work schedules, and
ridesharing}, and

« Transit improvements,

The Federal-Aid Highway Act of 1968 initiated the Traffic
Cperatons Program 0 Improve Capacity and Safety (TOPICS).
The TOPICS program was 2 early example of federad funding
promoting operational approaches 1o the surface transportation
system. This program was followed by what was called trans-
poration systern management (TSM). TSM fad the basic ob-
Jjective of more efficient use of existing facilities through iproved
management and operation of vehicles and the roadway.

NUHRP Synthesis 81 Experiences in Transportation System
Managemeni, provides a comprehensive overview of wanspor-
tatfon management concepts in 1981, Ar that time, more than
150G different actions had been identified since TSM was in-
troduced as 3 concept in the mid-1970s. It also established the
concept of operating environments. NCHRP Synthesis 81 also
broadened the original concept of TSM from a list of low-cost
actions to fulfill federal requirements w a concept for the most
productive use of the existing transportation resources through
coorctinated operations and improved management. The Jack of a
classification scheme for TSM actions lead to the development
of the concept of operating environments in NCHRP Synthests
&1 Operating environmen(s were suggested as subsystems
within the transportation network through which TSM


http:mid-1970s.1t

analysis and implementation could be organized, The defined
operating environments were:

« Fregway corridors,

» Anerial corridors, 3

» Central Business Districts,

» Regional operating environments,

* Meighborhoods, and

» Major employment centers outside the Central Business
Digirict.

The approach of operating environments is both useful and
Hmiting. Tt is useful in breaking the overall problem into man-
ageable components, Operating environments limit the scope
and number of involved jurisdictions and agencies to more
easily address problems. However, it may overlook some im-
portant linkages, A siinple example has to do with managing
the freeway corridor, perhaps through ramp metering. The
freeway management project, which does not necessirily need
1w involve the local jurisdiction for implementation, dees im-
pact the arterial swreet system. The success of the project may
be compromised by lack of support or even opposition by the
local jurizdiction.

The important poiot is that various project-odented strate-
gies must be viewed in a larger context In some cages, the in-
teractions between operating environments may be minimal,
These types of projects may be casy to implement if they do
not compete with other projects for customers Or resources,

These technigues are widely known and have been used o
varying degrees across the counfry. A related concept that
could be expanded and more widely used is the Transportatica
Manzgement Team (15}, The basic concspt is that there is a
need for commumicztion, cooperation, and coordination among
the varlous agencies and jurisdictions Involved in tramsporta-
tion management. The approach brings togsther personmnel
from different agencies involved in transportation man-
agement to work as a team on problems identified by the vari-
ous participants. Team members inciude traffic engineering,
planning, design, construction, maintenance, transit, faw en-
forcement, fire, emergency medical services, and others as re-
quired, such as military police, port operational personnel, and
railroad personnel.

incident Management

Incidents are avents that impede traffic flow and reduce the
capacity of the highway. Examples are traffic accidents, dis-
abled or stalled vehicles, spilied cargo, failure of a highway
component, emergency or uascheduled matntenance, Haffic
diversions, and adverse weather. Incidents are the major cause
of nonrecurring congestion. Quick and appropriate response ©
incidents can do much to alleviate resulting congestion.

The impact of incidents depends on incident duration,
which is determined by delection time, evaluation/response
time, and removal tme. Incident management refers [0 4 co-
ordinated and planned approach o restoring normal traffic
conditions as quickly as possible. This is accomplished by:

» Improving detection, response, and removal activities 10
rectuce the duration of an incident;

+ Increasing the capacity around the incident by effective
On-site management; and

» Reducing the traffic demand by providing timely and ac-
curate information to the publc.

NCHRP Synthesis of Highway Practice 156: Freeway In-
cident Munagement (16} presents a comprehensive approach
w0 freeway incidents. Although specifically for freeways, the
procedures and processes that highway agencies use to re
spond to waffic congestion caused by incidents on freeways
can be applied to other Operating environments,

Information Systems

One means of reducing congestion and improving the op-
erations of 2 transportation systern is to reduce or relocate de-
mad, Demand on the system can be reduced or reallocated by
providing users with information about traffic conditions.
With this information, users may decide © choose an alternate
route to their destination, chiange their mode of transportation,
altar their departure time, or cancel their trip,

Highway and waasit users need © be provided with cur
rent, accurate, and reliable information in order © make in-
formed and intelligent mode, route, and departure time deci-
sions. The key is to provide information ip ample time to affect
appropriate chaages that improve the efficiency and safety of
the system. Systems that advise travelers of changing or un-
usual conditions must be dynamic in nature.

The following are types of information currently in general
use or evolving systems that are sometimes considered & part
of inteiligent transportation systems, discussed in a later sec
tion and included here for continuity.

« Changeabls (or Variable or Dynamic) Message Signs
use visual words, numbers, or symbalic displays that can be
electronically or mechanically varied to inform motorists of
changing traffic conditions.

+ Highway Advisory Radio is another means of providing
highway users with information through the AM radic r2-
cejver in their vehicle,

+ Telephore call-in services are means of providing both
aighway and transit users with pre-trip ¢r en-route information.

+ Commercial radio and television provide pre-trip infor-
miation, while radio also offers en-route information.

» Citizen-Band radio was once considered an excellent
means of providing two-way communication, but is now pri-
miarily used by tmckers.

» Lane-use control signals are used in some jurisdictions
to alert motorists o changing waffic conditions by indicating
what lanes are not available during incidents, maintenance, or
other unuseal conditions.

» Teletext is a means of providing visual and up-to-date
pre~trip information to travelers using the vertical blanking
interval of a television video signal and a special device added
10 a television set.



+ Video text is a variation of the dial-in or bulletin board
informarion services currently available to personal compurers
via modem applied o pre-trip information for travelers.

» FM-side carrier sllovation is a method to provide con-
tinuous tafic information on existing comumercial radio
frequencies using a special device w receive and process the
information.

» The Internat World Wide Web.

= In-vehicle information systems.

Access Management

Access management is a strategy (o maintain the maximum
capacity of the roadway system. The basic conflicr in a high-
way system is between the need to provide access o property
andl the desire to provide efficient movement of affic. The
freeway, with control of access, provides the highest type of
facility. The local street, with driveways at each residence,
provides the maximum access and minimutn movemsnt ca-
patilicy. Unfortunately, most of the arterial street System,
which is intended for movement, has higher leveis of access
than is desirable, Access management is the concept of man-
aging access (o arierial highways o maximize capacity and
safety,

The application of access management techniques varies
witlely dwoughout North America Travel time and safety
benefits have been reported in various case studies. These case
studies, taken together, indicate that: (1) removing left turms
from the through lanes is essential; (2) installing a properly
designed rmedian improves safety and access control over
painted tom lanes; and (3} closing the median farther im-
proves safety. It should be noted that ajl changes in traffic op-
erations are not on the positive side. Limiting lefi-turn access
may only transfer the problemn to another location (7).

Setting usefui standards and keeping them are the key to
access management success, Standards for driveway spaciag
and median openings are two of the more important areas. To
make it work without hurting businesses, creative sojutions
are needed. Shared driveways, rear access, and internal service
toads are examples. The success of nplementing access man-
agement depends on an effective legal basis and a ccoperative
working refationship with those who are potentizily adversely
affected.

Parking Management

Currently, parking lots and parking garages are not covered
in most transportation management systems in the United
S:ates, aithough examples do exist in Burope. The few excep-
tions 0 this focus on park-and-ride lots associated with free-
way HOV lanes. In Minneapolis, the 1354 lanes that directly
enter parking garages are monitored at the MnDOT wanspor-
tation center. Also in the Minneapolis/St. Paul area Is an im-
plementation in St Paul of a parking management system.
Parking management s seen as 2 necessary part of system
management 10 minimize unnecessary Or excessive fravel

searching for available parking spaces. An obvious intermodal
application is airports. The Dallas/Fr. Worth airport has expe-
rienced difficuities in communicating to drivers where o park
i order to be close o the appropriate gate. The waditional dy-
ngmic message sign has not begn effective in conveying all the
information needed. More effective means will require work-
ing with others outside the alrport © accomplish effective
communication with fravelers,

Travel Demand Management

Travel Demand Management (TDM) describes a wide
range of programs designed to reduce vehicle demand by in-
creasing the numiber of persons in a vehicle, or by influencing
the dme of, or need to, travel. To aceomplish these types of
changes, TDM programs rely on incentives or disincentives
make shifts in behavior atrractive. The term TDM encom-
passes both alternatives o driving dlone and the techniques or
supporting strategies thar encourage the use of these modes.

TOM alernatives include;

« Encouraging drivers to use carpools and vanpools

« Encouraging drivers to use public and private transit

* Encouraging nop-motorized travel, including bicycling
and waiking

s Compressed work weeks, 40 hours in less than 5 days

» Flexible work schedules, shifting start and ending times
to less congested times

» Telecomuting

¢ Conversion of existing lanes w preferential lanes for
HOV to provide time savings 10 those using ridesharing

» Financial/time incendves, such as preferential parking
for ridesharers, subsidies for wansit riders, and transportation
allowances

« Parking management programs

+ Land use/growth management

« Priority wreatment for ridesharers, such as preferential ac
cess to and egress from parking lots

« Information and marketing

« Application of site or area-wide cost surcharges or sub-
sidy measures designed 10 make the relative cost of single-
occupant vehicle use higher than that for high-occupancy
vehicies

» Congestion pricing,

Congestion pricing is one of the newest 10015 to be consid-
ered in the United States, Experience in other coumtries is
summarized in Road Pricing for Congestion Manugement: A
Sarvey of Imternational Practice (18). One example of 2 re-
cent U. S, project is covered in chapter 3.

Inteltigent Transportation Systems
Intetligent Transportation Systems (ITS) involve the appli-

cation and imteraction of a group of advanced echnologies 10
make our surface ransportation system operate more safely and



efficiently. TTS is the application of information processing,
communications, and electronic technologies o effectively and
efficlently operate the surface ransportation system. Although
ITS is peither 4n entirely new concept nor completely different
from many of the traditional a;zpf%ashes to transportation sys-
tems management, it offers a significant opportunity o realize
the benefits of an integrated approach 1o surface ransportation
systerm manzgement. Recent advances in iechmology also
make possible tools o Implement strategies that were previ-
ously not possible. Por example, it is now possible 1o elec-
wronically exchange informaticn between trucks and roadside
ports of entry making it possible for trucks to pass inspection
points without stopping. ITS is, therefore, a 100l 10 help deliver
bewer system performance,

The TS program is focused on the development and de-
pioyment of 2 collection of user services. Thirty user services
have been defined w date as part of the national program
planning process. Some of these user services (including inci-
dent management, ravel demand management, traveler serv-
ices information, and raffic control} are tradidonal TSM
strategies a5 previously discussed. I'TS combines existing and
new user services inio a system-oriented approach.

User services are defined to meet the safety, mobility, envi-
ronmental, and other wansportation related needs of a speci-
fied user or group of users. The user services are bundled into
six groups. including tavel and traffic management, pablic rans-
portation management, alectronic payment services, comunercial
vehicle gperations, emergency manasgement, and advanced
vehicle safety systems. The user services are Hsted in Table 2,

One key aspect of achieving an integrated system is the
national ITS architecture, which is initially being put into ac-
tion through the intelligent transportation infrastructure. While
the ITS architecture will be invaluable in helping to design
and deploy ITS, it is essential for development of an integrated
ransportation system. It will ensure national compatibility of
systems and capture the synergy of the various componenis of
the system. The systems will meet a number of data and in-
formation needs in ways not currently possible (I%). A second
key aspect of achieving an integrated system is the National
Transportation Communications for JIS Protoeol (NTCIP).
NTCIP provides a communications standard that ensures the
interoperability and interchangeability of traffic control and
ITS devices. The NTCIP is the first protocol for the transpor-
taticn industry that provides a communications interface be-
tween disparate hardware and software products. The NTCIP
effort not ondy maximizes the existing infrastructure, it also
allows for flexible expansion in the future, without reliance on
specific equipment vendors or customized software {20).

Added Capacity

Adding capacity either at a spot location, over an extended
section, Or o0 a new [ocation is an akiermative management
straiegy that can be considersd in addition to those already
discussed. Consideration of added capacity projects can be
inciuded in the same process discussed for noncapsacity

based techmiques. Added capacity projects should pot be,
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considered vnless the alternatives discussed have also been
considered. In other words, the process should be holiste, in-
cluding all techniques a5 potential trearments,

Surface transportation system managemen! strategies are
intended (o affect cither the demand for transportation or the
supply of ransporiation services. These strategies are gener-
ally organized along traditional service delivery programs,
which historically have been driven by the federal-aid pro-
gram. These categories of strategies and tools are:

» traditional transportation system management,
s incident management strategies,

* information systems,

* access management,

* parking management,

= travel demand mapagement, and

+ intelligent transportation sysiems.

These categories are not unique and some approaches are
found in more than onc caegory. In order © have an integrated
approach o surface transportation system management, the
strategies must be considered as part of an overall manage-
ment process.

EVALUATION OF STRATEGIES

Current practice in pwltimodal evaluation in passenger
transportation is presented in NCHRP Synthesis 201 (21, Toe
study concluded there was 8 need for measures of multimodal
mobility. It suggested thar 2 mobilicy measure might include
the following dimensions:

s Aceessaverage of the time by mode necessary 1o ravel
1o all zones inan arga

+ Demand-—the ammount of travel between zones

s Means——a measure of the ability of people o travel

¢ {Cheice~-z determination of whether or not aliematives
exist.

The study also concluded that tradifional systems analysis
is not always followed, a clear statement of goals and objec-
tives is not always present, the definition of alternatives does
not encompass 2 brosd enough range, and methods 1o measure
and model impacts of aiternatives are, in some cases, inade-
quaie. The study concladed that new commprehensive guidance
is needed and 2 moltimodal measure of mobility shauld be
developed,

PRIORITIZATION

A variety of means can be used for prioritizing projects,
including many traditional economic analysis wools, such as
benefit/cost ratio. Categories of funding are often created to
address specific problems, such as safety and capacity. Others
use rankings based on weighted evaluation criteria. The crite-
riz could represent the goals and objectives of the focal area,



TABLE 2
USER SERVICES

Bundle

Service

Travel and Traffic Management

Travel Demand Management

Public Transportation Management

Electronic Payment Seevices
Commercial Vehicle Operations

Emergency Management

Advanced Vekhicle Safety Systems

En-Raoute Driver Information
Route Guidance

Fraveler Survices Information
Traffic Control

Incidemt Management

Emissions Testing and Mitigation
Highway~Rail Intersection

Demand Management and Operations
Pre-trip Travel Information

Public Transpontation Managment
En-route Transit Information
Personatized Public Transit
Public Travel Secudty

Electronic Payment Services

Commercial Yehicle Elactronic Clearance
Automated Roadside Safety Inspection
On-board Safety Monitoring

Commercial Yehicle Adminisirative Processes
Hazardous Matedal Incident Response
Freight Mobility

Emergency Notification and Personal Safety
Bmergency Yehicle Management

Longitedinal Collision Avoidance

Lateml Collision Avoidance

Intersection Collision Avoidance

Vision Enhancement for Crash Avoidance
Safety Readiness

Pre-crash Restraint Deployment
Automated Highway Systems

with relative importance being reflected in the weights, Crite-
ria could include, for example, improve accessibility, improve
economic vitality, improve mobility, improve system perform-
ance, reduce single-occupant vehicles, or improve gir quaiity.

PROGRAMMING/FUNDING

The metropolitan planning provisions of ISTEA feature an
enhanced role for local governments. The metropolitan plan-
ning organization (MPO) is responsible for developing, in co-
operation with the state and affected transit operators, 2
long-range wansportation plan and a trapsportation koprove-
ment program {TTP} for the srea. The TIP tnust be consistent
with this plan and must include all projects in the metropoli-
tan area that are proposed for funding with either Title 23 or
Federal Transit Act monies. ISTEA reguires MPOs o con-
sider 15 factors in developing transportation plans and pro-
grams, including land use, intermodal connectivity, methods to
echance trangit service, and needs identified through the man-
agement systems. NCHRP Synthesis 217: Consideration of
-the 15 Factors in the Metropolitan Planning Process {22)
covers the process and issues in detail,

Programming and funding must be vndestaken in methods
consistent with federal reguirements and local considerations.

These steps determine when and how the project is funded
within the various programs available to the participating
agencies, As seen in the case studies, projects are being
funded in more creative ways 1o take advantage of the benefits
of multiple funding partrers. In some cases, public agencies
are partnering with private entities to bring additional funds
projects that may have been funded exclusively by the pubiic
sector in the past.

IMPLEMENTATION

As seen in some of the examples of current practics, suc-
cessfol projects result from agency champions. Profects are
implemented because someons with the appropriate authority
and resources (staff and funding) believes in them. The prob-
lem is more difficult with meltiple agency projects because
there has 10 be a champion in each organization,

Because comprehensive projects involve multiple agencies
and jurisdictions, a carefully crafted plan is also impoctant,
Key aspects of a successiul implementation are {22);

s Clear responsibilites,
» Useful resulis,
» High level of coordination and cooperation,



Full participation by all jurisdictions,
Timely arrival of accurate data,
Implementation is a pricrity,
« Integration with planning and programming, and
» Coordination with statewide plans and management
Systems.

. & &

In any process, it is important to realize that continaing
success requires perseverance, Primary factors in sustsining
the grocess are clear lines of accountability/responsibility, co-
ordination, and cooperation among all involved agencies,

Institutional considerations are fundarmental t the practical
application of comprehensive management of the surface
transportation system. Typically, agencies regpond to problems
in their jurisdiction or operating environment. These types of
projects are easiest to implement if they do naot require rould-
ple agencies. Particular strategies lo meet an individual
agency's needs that have a neutral ¢ffect on other agencies are
gasiest o implement becauss they generally do not generate
resistance. Strategies that are potentially competitive f{or cus-
wmers or resources, or that affect another tansportalion
agency’s jurisdiction can create resistance. Therefore, details
of a particular strategy may have profound effects on how a
project is uldmately viewed by other than the lead agency.

GPERATIONS

The taditional view of surface transportation has heen
largely one of building the system. When it did not operate
well, the system was expanded through additional capacity.
Operating the systern involves a more proagtive approach to sur-
face transportation system management. Oue of the most basic
examples of proactive managemwnt concerns minimizing the
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congestion that results from incidents. This approach involves
rapid detection and removal of incidents to retum the facility
to its full non-incident capacity as quickly as possible.

Intelligent transportation systems are the application of
echnology {0 enhance performance of the surface transporta-
tion system through more proactive management, such as the
coordination of waffic signals across urisdictions. | is also the
use of information technelogy 0 reduce waffic demand on the
system 50 that it operatas belter,

MAINTENANCE

Maiatenance has often been the weak link in managing the
surface transportation system. A recent General Accounting
Cffice report (23) indicated that nearly 90 percent of traffic
signal systems were not funcioning to minimum standards of
performance because of inadequate maintenance., Without
adequate consideration of maintenance, inefficiency will begin
w develop shortly after iroplementatien of a project. Mainte-
nance costs should be factored into every management project.

THE OVERALL PROCESS

The overall process was presented earlier in Figure 7. The
process is drawn 88 a continuous circle. As the system is being
operated and maintained, it must be continvelly monitored.
The monitoring process sets in motion another ¢ycle of per-
formance evaluation, identification of Improvement strategies,
evaluation, prioritization, programming/funding, implermenta-
tion, operations, maintenance, and so on. Without such a proc-
€88, the surface transportation system will fail to perform at
optimum effectiveness and efficiency.



(HAPTER THREE

CURRENT PRACTICE

This chapter presents selecwd cases of current practics
relaive 0 mansgement of the sucface transportation system.
These examples illustrate some of the various approaches
taken to date to enhance the overall management of the surface
ransportation system. The examples of current practice were
selected baged on avallable information, which, in some
cases, is limited. The intent is to show the variety of ap-
proaches that have been taken to mest the needs of the
specific local area. The examples cited are: Houston, Texas;
Seattle, Washington: Metropolitan New York, New Jersey, and
Connecticui; Los Angeles and San Francisco, California; and
Minnsapolis/St. Paul, Minnesota.

HOUSTON, TEXAS

Houston, Texas provides a well-documented example of
multimodal, multi-agency cooperation, and presenis one ap-
proach to comprebensive management of ihe surface transpor-
tation system hased on its upique institutional structure. The
other cases present cifferent approaches based on <Efferent
institutional considerations.

It is usefut in understanding the development of mulimo-
dal institutional arrangements in Houston to go back at lzast o
the early 1960s. Although the early Houston experiments with
ramp metering were technically a successful example of fee-
way traffic management, the Texas Highway Department, now
Texas Deparunent of Transportation {TxDOT), was more en-
srossed in the design, construction, and maintenance of the
highway system, which was their principal role; they left the
operation of urhan freeways to those organizations responsible
for enforcament (24,25).

By 1970, peak-period congestion on Houston freeways nad
worsened to 2 point of public concem. By 1975, Houstwon had
received approval from the Federsl Transit Administraton
(FTA) for 5 Service and Methods Demonstration to investigate
furthier the feasibility of contraflow lanes (CFL) on the North
Freeway in Houston. After considerable effort, a formal
agreement was reached between the cily and the state, and
construction began in 1978, The project included CFL, asso-
ciated park-and-ride lots, freeway ramp metering, and con-
tracted bus service (26).

Funding for CFL came from local sources. State sources,
Federal-Aid Urban Systern, Federal-Aid Primary, FTA Section
6, Federal-Ald Inferstate, and FTA Section 9 Programs, The
unusual mixture of funding sources demonstrated the degree
of state and Tocal inventiveness. It also showed federal, state,
and local cooperation. Traditional highway related funding
helped support 2 public transportagion improvement while
ransit related funding helped to further the highway aspects of
the overall project.

The City of Houston's Office of Public Transportation, now
Metropolitan Transit Authority of Harris County (Metro) and
TxDQT not only joined forces to obtain fuading for the group
of CFL profects, they also worked together on the several
construction contracts involved. The state handled construc-
tion management, engineering, and inspection, while Mewo
administered funds for contractor payment and reimbursement
of TxDOT expenses.

Although CFL were highly successful, they were never in-
tended to be & permanent facility. In 1981, it was concluded
that CFL. should not operate past 1985, Metro and TxDOT
again combined forces 1o modify a previously authorized proj-
ect to upgrade and expand Interstate 45, In 1983, constniction
began on a barrigr-protected median, reversible HOV lane
following similar errangements to the CFL project. Again, in-
novation was brought to the project through the use of an in-
centive construction clause that allowed the HOV project to be
completed in a record 269 days.

In the late 1970s, TxDOT identified the need to repair and
overlay a [{-mile portion of the Katy Freeway (I-10}. In addi-
tion, Metro HOV staff realized that timely commencerent of
the Katy HOV lane was unlikely because of the lengthy delay
attendant with including the HOV lane construction in the
long-term reconstruction project (fo follow the pavement re-
habilitation project) or the difficulties of building the HOV
lane as a separate project. Sensing an opportunity to expedite
the Katy HOV lane, the team members suggested that TxDOT
delay the pavement repair project and that Mewro accelerate the
Katy HOV lane planning schedule so that the HOV lane ¢ould
be constructed as a part of the pavemnent repair contract. Al
though initially reluctant to delay the pavement repair project,
the TxDDOT District Engineer approvad combining the two
projects because it would reduce disruption to freeway drivers.

Crnee again, a jfeint team of Metro and TxDOT workad on
the difficult task of combining projects. The challenge turned
into 2 beneficial solution because the HOV lane construction
alfowed the median area to be reconstructed first as part of the
ultimate HOV lane, providing the necessary space for waffic
handling during the pavement repair. The project was imple-
mented in just 30 months {27). TxDOT and Metro have con-
tinyed o build HOV lanss joindy in Houston. They are cur-
rently developing a System of 110 miles.

In January 1981, Houston wok the Traffic Management
Teamn concept first developed in San Antonio, Texas in 1973
and applied it t0 multiple jurisdictional coordination. In addi-
tion to TxDOT and Matro, who had an establishied relation-
ship, several additional agencies were brought into an “inter-
agency team.” The additional agencies included the Houston
Prepartment of Traffic and Transportation, the Houston Police
Department, the Houston Fire Deparunent, the Texas Depart-
ment of Public Safety, the Barrls County Sheriff’s Department,



and the Harris County Engineer’s Office. Other agencies, such
as the Houston Chamber of Commerce, raflroad Companies,
the Texas Transportation Insttute, and the Federal Highway
Administration have participated on an as-needed basis. The
Team has successfully dealt with many operational problems
on the existing transportation facitities (28).

(One unigue public/private partnership that came out of the
process involves the Houston Motorists Assistance Patrol
{MAP)} program initiated in 1989 w aid stranded motorists
along the major fresways within an approximate 15-mile ra-
dius of the Central Business District. Mewro, TxDOT, the Har-
ris County Sheriff’s Department (HCSD), the Houston Auto-
mobile Dealers Association, and Houston Cellular Telephone
Company provide funding for the MAP program. MAP cur-
reptly patrols 150 miles of feeway with nine mini-vans con-
tinuously between the hours of 6:00 a.m. and 10:00 p.m. The
vans are driven by HCSD deputies and are dispatched by
TxDOT.

In early 1991, TxDOT, Metro, and the Texas Transportation
Instituze developed the concept of the Houston Intelligent
Transpertation System (HITS) as a swategy to implement an
accelerated program using advanced technologies to improve
the mobility of people and goods on the transporiation infra-
structure in nontraditional ways and to reduce the environ-
mental impacts of the transportation systemn. HITS wasg in-
tended {0 capitalize on the growing interest in ITS and to help
define ITS projects, such as the Houston Smart Cornmuter
Project and the Real-Time Transportation information project,
which were under way were bul early examples of a broader
vision. HITS was a coordinated effort of public agencies and
the private secior o improve the overall efficiency and effec-
tiveness of the movement of people and goods in Houston
(293

HITS now includes the Traostar trapsportation angd emer-
gency management center. The 32,000 square foot facility
controfs every aspect of waffic and emergency management
within metopolitan Houstos, The multi-agency center is re-
sponsible for many freeway and street systemss, including:

« The Computerized Transporration Managemeant System
in freeway corridors,

+ The Regional Computerized Traffic Signal System,

= The Motorist Assistance Program,

« ITS Projects including Smart Commuter,

» The HOV lane network, and

« Emergency and disaster assistance.

The center's construction and operation costs are borne by
HITS' four member agencies. The center combines personnel
and operations urxder one management structure.

Houston TranStar is wuly integrated in terms of both sys-
tems and daily management of personnel and work functions
across jurisdictions] boundaries. The urdque feature of Tran-
Btar is its integration of agency personnel and responsibilites
into a single unit that creates a scarnless implamentation ef-
fort. Uniike other ransportation management centers, Houston
TranStar has combined transpoctation and emergency manage-
ment personnel. This integrared strycture creates an effective
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environment in terms of responsiveness, elimination of admin-
istrative and boundary constraints, and pooling of financial,
personnel, and equipment resources. For each participating
agency, TranStar provides the opportunity to aggressively fo-
cus on implementing transportation and emergency manage
ment functions. ‘

SEATTLE, WASHINGTON

The Policy Framework for the Puget Sound Regional
Transportation Inproversent Program Process provides direct
policy support for implementation of the 19935 adopted re-
gional (Metropolitan Transportation Plan) and local compre-
hensive {Growth Management Act) plans. The Policy Frame-
work provides regional guidelines and policy intent for how
the region will manage, administer, and approve projects 1
be programmed and selected under the three regionally man-
aged federal funding programs referred to as the Surface
Transportation Program, the Congestion Management and Air
Quality Program, and the Federal Transit Administration
Program. The Transportation Improvement Program must
also contain all projects that are approved for “state man-
aged” and “regionally managed” federal transportation fing-
ing programs.

The Puget Sound area uses four broad transportation policy
framework caiegories as part of the Meiropolitan Transporta-
tionn Plan (MTP) development process for solicitation and
consideration of potential projects for regional level project
funding. These categories are multimodal and ackeowledge
the importance of both presgrvation and expansion. Prority
consideration is given 10 any projects proposed within these
four cartegories that most directly support any or several of the
following emphasis areas:

+ Improved mobility within the herarchy of designated
centers (including commercial and industrial centers} or alpng
Trajor corridors connecting such centers.

= Projects that can demonstrate that they contribute to
sustatning or encouraging continued economic vitality for the
region.

+ Projects that mitigase the impacts of essential public
facilities.

The four broad MTF policy categories and examples of ge-
neric types of projects the region shonld encourage within
each area are as follows;

» Critical projects that optimize or manage use of existing
facilites/services:
Major bridge rehabilitation safetyfseisic rerofit projects.
Major multi-jurisdictional signal interconnect projects
to improve overall waffic flow (perhaps with priority
transit treatments), :
s Travel demand management/systemn management proj-
egcts that address congestion and environmental gbjectives:
Innovative study project(s) leading 1o 2 demonstration
of ways to shift travel bebavior for mere efficient
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transportation system performance or a “transportation
pricing” concept that might offer long-range opportuni-
ties to develop major new regional transpertation proj-
ects and program financing.
Freight and goods corridor or intermodal terminal ac-
cess studies leading W specific projects for improving
port access and improved corridor movemants.
Major pedestrian projects (bridges, trails, etc.} that re-
move muajor harriers and link activity to or within centers.

+ Projecs that focus wansportation on investments that

support rangit and pedestrian-oriented land use patterns:

A major reginnal center or urban corridor development/
redevelopment study to improve pedestrian accessibility.
Transit/pedestrian ransportadon project components ©
& major nnovative redevelopment project.
Pedestrian bridge projecis that effectively “link™ activity
areas amgt create new economic vitality, especially
within centers.

¢ Trangporiation capacity expansion projects offering

greater mobility options:

Planning/design/construction of major regional muli-
madal rransportation center/figrminal projects.
Passenger ferries linking or connecting (o regional centers.
Design/idevelopment of important new highways or ar-
terials a5 'missing iinks” or system completion projects.
Advanced land acquisition 10 preserve major reégional de-
velopment opportunities, including nonmotorized facil-
ity preservation.
Design/constructon of HOV lane projects.
Freight and goods special access projects supporting
improved intermodal transportation and economic
deveiopment.

Venture Washingon represents the program that will fm-
plement the Washington State IT8 Swategic Plan. The ap-
proach is problem based, looking at particular transportation
corrdors, and reconmmending specific solutions o the identi-
fied problems. The Seattle to Portland ITS Corridor Plan is the
first such study. The solutions are being programmed into the
state’s budgeting process for evental constuction and de-
ployment. The approach recognizes that no single strategy will
solve the complex set of ransportation problems facing both
the nation and Washington state. The program has efforts in
several areas including: comprehensive traffic management,
coordinated communications, exignsive traveler information
systems. roadway performance rnonitoring, efficiemt rafiic
control systems, alternatives to single-Occupancy vehicles, im-
proved safety, and enhanced commercial vehicle operations
(300,

The comprehensive traffic management element of the
Venture Washington Flan focuses on completing and extend-
ing their surveitlance, control, and driver information systems.
It includes improved congestion prediction to improve ramp
control, improved incident detection, auwtomadic vehicle loca-
don systems for bmproved traveler information using Meuo
transit bus data, the use of Geographic Information Svstems
and Geographic Positioning Systerms for improved real-time

traffic monitoring, and integrated waffic signal control be-
tween City and state Systems.

Coordinated communications will allow comnynications
between multple citles to provide corridorwide surveiilanee,
contral and driver information. The cities of Tacoma, Spokane,
and Yancouver, B.C. will be tied 10 Seattle.

Traveler information systems include Seattle Wide-zrea
Information for Travelers (SWIFT), which will deliver infor-
mation into vehicles and to portable wireless devices including
watches and subnotebook computers. Other systems will pro-
vide information o users in homes, offices, shopping areas,
and recreational sites. Delivery systems include telephone,
television, radio, computer, and in-vehicle devices.

Efftcient traffic conlrol systems coordinate across jurisdic-
tional boundaries and with freeway traffic management sys-
tems. Systems will be able @ share videe and darta. The first
project in Seattle is the North Seattle Advanced Traffic Man-
agement System (ATMS), which will provide a central data-
base o share both freeway and arterial waffic control data
among jurisdictions in the Seatde 1o Everett corridor.

The North Seattie ATMS project got its start as a research
effort to determuine the best approach for raffic conirol in the
Seattle region. The objective was to develop 2 muolti-juris-
dictional integrated traffic control system. Foor steps were
planned to itnplement the objective (37

1. Needs identification and coasensus building

2. Develop a project o demonstrate the concepts of an in-
tegrated system

Build traffic management teams

Develop and implement a multi-jurisdiction integrated
system.

Lol

The key to its 'suceess is ensuring that all groups involved
support the concept by participating in the team.

To fosier use of alternatives to single-pccupancy vehicles,
Seattle {5 applying advanced technology fo encourage wansit
use, provide ride-sharing incendves, and faciiitate the use of
alternative modes. Techniqués include transit traffic signal
priority. real-time transit, and ride-sharing information at
home, at transit centers, ard en-route.

Improved safety is being provided through a statewide
emergency Mayday system, improved incident detection and
response, and the promotion of in-vehicle technology to reduce
rear-erd, sideswipe, and run-off-the-road accidents. The Puget
Sound Help Me {(PuSHMe) project consists of emergency no-
tification devices, a cellular communication network, and re-
sponse centers. The reésponse ceners will be shie w idenrify
the vehicle’s location within spproximately 10 meters, The re-
sponse center will receive the request for sssistance, priortze
it, and dispatch the appropriate services,

In order to inCrease the efficiency of commercial goods
movements throughout Washington, various efforts are un-
derway t develop paperless and automated systems £r per-
mitling, weighing, and safety inspections. These aulomated
systems are also being coordinated with other states.

The Seattle arez continues to develop its comprehensive
approach to system management with an FHWA-supported



ITS mode! deployment initiative called Seatte Smart Trek. A
group of 25 Northwest public agencies and private companies
are working together to improve the Seattle region's transpor
tation management and information systems as part of the
U.8. Department of Transportation’s Inteliigent Transportation
Systemns Model Deployment Iditative (MDI.

The Smart Trek project continues © build on existing ITS
infrastructure and institutional reiationships in the central
Puget Sound region to showease a fuily integrated Intelligent
Transportation Infrastructure (JTT), Seattle was chosen through
2 national competitive process as one of four sites for the
MDY, along with Phoenix, San Antonie, and New York. The
projects at each of these sites will provide the United States
Deparmnent of Transportation, statg, and local governments,
and the private sector with a model for deploying integrated
ITS in urban areas throughout the nation.

The project will integrate existing and new data SOurces;
establish 2 transportation information petwork that is inte-
grated, regional, and multimodal; and gready expand the dis-
tribution of traveler information. Information distribution will
be spearheaded by private corporations with support from
elecommunications firms. The program is being led by the
Washington State Department of Transportation, in coopera-
tion with FHWA and Federal Transit Administration, and in-
cludes public and private agencies comumitied to providing a
range of services and products.

The project builds on established public and private insti-
tetional relationships and establishes a model for ITI coordi-
nation among federal, stats, regional, and local governments,
the private sector, and the public. The project is designed
showcase ITS results and benefits directly 1o users.

‘The project’s fundamental goal is 0 improve ransportation
for the region's travelers by providing the following benefits:

= Redece avel time by 15 percent,

« Increase system efficiency,

 Increase acceptance and awareness of ITS by 23 percent,

« Increase safety by 10 percent,

» Improve traveler information distribution by 25 percent,
and

= Decrease emissions and energy consumption,

The Seattle area MDI is meant 1o address real and obvious
transportation problems. The Sroart Trek project will result in
transportation management systems that will integrate freewny
and arterial conuol, a8 well as give priority to transit and
emergency vehicles at signalized intersections and improve the
safety of raffic movement through rail-streer grade crossings.

These same systems will provide much of the data and
communications infrastructure necessacy to deliver regional,
multimodal raveter infonpaijon, This information will be
available pre-trip or en-route; at home or in the office; in & car
or on & bus. Agencies will provide a basic level of freg infor
mation 0 ail travelers. Independent service providers will
create value-added applications and more advanced systems
s consurner demand warramts. At the same time, the systems
will allow regional and multimodal transportation manage-
ment © appear seamless to the taveler across jurisdictional
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boundaries and will also respect agency desires © maintain
iocal contral when necessary.

METROPOLITAN NEW YORK, NEW JERSEY,
AHD CONMECTICUT

In 1984, TRANSCOM was conceived as a coalition of
traffic and transit agencies it the New York, New Jersey, and
Connecticut metropolitan region. TRANSCOM's mission is o
bring about cooperation among dozens of agencies on incident
notification, regional incident macagement, and construction
coordination. Its role has expanded o include 2 multd-agency
test-bed for implementing ITS technologies. Although
TRANSCOM has no authority as an operating agency, it has
been very effecdve in carrying out ds mission {33}

Located in Jersey City, New Jersey, TRANSCOM 15 ad-
ministratively and legally & unit of its host agency, the Port
Authortty of New York and New Jersey However, TRANSCOM
is poverned, funded, and staffed by all its member agencies,
which include ConnDOT, NIDOT, NI Transit, New York
State Thruway Authority, New York Stare Police, NYCDOT,
Patisades Interstate Park Cormnmission, NJ Tumpike Authority,
Mewopolitan Transportation Authority, NJ Highway Author-
ity. MTA Bridges and Tunnels, Port Auvthority of NY and NJ,
and Port Acthority Trans Hudson Corporation (PATH).
TRANSCOM's Operations Information Center (QIC) is open
24 bours a day, seven days 2 week. It shares incident, con-
struction, and special event information simultaneously and
selectively among more than 100 highway, trepsit, police
agencies, and media waffic services, by phone, fax, and aipha
nurperic pager. It maintaing a shared data base of its member
agencies’ construction projects. When necessary, it brings
specific agencies together when conflicts, such as paraliel
closings between projects, ave lkely @0 result without coop-
erative intervention and mitigation.

Just bow TRANSCOM serves as a necessary means for
helping its member agencies, and dozens of affiliated local
agencies, (v serve the waveling public, is best illustrated
through examining a major incident. One of the best examples
of a severe incident is the complete closure of Interstate 287,
the Cross Westchester Expressway, for almost 24 hours. Not
only did this incident affect travelers in all three states in the
metropolitan area, it affected travelers in other parts of the
Mortheast Corddor. 1-287 s an integral part of one of the two
main corridors for people and freight through the New York
metropolitan area, This incident was caused when a propane
truck went out of control and hit a bridge abutment early one
weekday morning. The reselting explosion took the iife of the
driver and caused structural damage 10 an overpass.

In the case of this incident, the three TRANSCOM member
agencies responsible for the operations and maintenance of
I-287 {the New York State Thruway Authority, the New York
State Police, and the New York State Department of Transpor-
tation) had their hands fuil dealing with the problem on site.
They focused on public safety, structural integrity, and on
moving traffic on and off the Interstate, in cooperation with to-
cal authorities. A number of regional issues had to be deait
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withh and this is where TRANSCOM assumed a significant
role. TRANSCOM took on the regional responsibility 10 notify
dozens of local agencies in theee statey. Then, waveler infor-
mation was provided through the combined infrastructure of
the cooperating agencies, an impossibility for any one of the
individual agencies to provide.

TRANSCOM activities continue to expand. TRANSMIT
project jocoks at the integrated application of electronic {oll
gollection (ETC) equipment for hoth automased toil collection
and incident detection through the use of tag-equipped vebi-
cles 25 traffic monitoring vehicles, The Service Area Travelers
Interactive Network (SATIN) is a partnership w provide ki-
usks at major highway service aress and transic facilities t©
provide the rraveling public information about traffic condi-
ions and defays, ransi schedeles and delays, services avail-
able, angd emergency information. The Alternate Bus Routing
System (ABRS) is a publicfprivate partnership project o use
ETC wechnology o provide bus drivers with an audible mes-
sage concerning the best route from the Garden State Parkway
to the Mew Jersey Tumpike (34).

The region has also become part of the 183 Corrider Coa-
lition (35}, a partniership of the major public and private wans-
portation agencies serving the Noertheast Corridor of the
United States from Maine o Virginig, Built on a foundation of
vooperation and coordination, the Coalition serves as a unify-
ing force for members  use technology o provide seamless
rransportation services in the corridor. The Coalition seeks ©
establish an economically beneficial, multimodal framework
for early implementation of appropriate ITS technology.

The mission reflects the Cealition’s underlying puwrpose o
improve mobility, safety, environmental guality, and efficiency
of interregional travel in the Northeast, Through cooperative
efforts w0 implement real-time communication and operational
management of the transportation system, members hope o
link transportation providers and users beyond their usual po-
lirical and geographical boundaries, In doing 5o, the Coalition
seeks to establish an economically benegficial, multimodal
framework for early implementation of appropriate ITS tech-
nology. Accomplishmems of the Coalition include an [nfor-
mation Exchange Network, Commercial Vehicle Operations
{CV0} Program, Blecwronic Toll and Traffic Management
{ETTM), and being a ready source of traveler informarion,

The Information Exchange Network (IEN) allows any
member © comununicate quickly and efficiently with other
Coalition members during ermergencies and © coordingte
transportation management and traveler information on a re-
gional and corridorwide basis. The IEN provides the points of
entry and access to ransportation agency data bases throuph-
out the Corridor. and also functions a5 the communications
backbone for exchanging this interagency information. In-
stalied flrst in bighway operations centers, it is beiog ex-
panded 10 metropolitan transit operations,

The Coaiition has developed a CVO program for the Corri
dor that enhances the productivity of the gotds-movement in-
dustry. The program troproves safety and enforcement through
automated credentialing processes. and information-sharing
partnerships, For example, the Coslitions is implementing a
system that will provide commercial vehicle digpatchers and

drivers with information on congestion, incidents, weather,
and routing that is necessary to meet the demands of shippers
and receivers in the Corridor for timely and celiable dalivery of
goods and services,

All members of the Cpalition have adoped an ETTM vi-
sion and straregy to achieve compatibility in the Nostheast
Corridor. Cnee this compatibility is achieved, users will nesd
only one tag per vebicle, one account per customer, and ong set
of credentiais per commercial vehicle o permit seamless wavel
through toll facilities.

The Coalition provides travelers with information in a va-
riety of ways. A Northeast Travelers Alert map, which identi-
fles major constriction activities, upsoming events, and typi-
cal holiday weekend bottlenecks, is updated twice each yew
and 15 made availeble at Welcome Centers and rest areas
along the myjor interstates in the corridor, at some tyck gops,
and regional American Autornobile Association (AAA) of
fices, This map is also available on the Coalition’s World
Wide Web home page. The home page includes information
on the Coalition and its member agencies and was developed
o facilitate the disiribution of Coalition products and services
between member agencies and the traveling publie. Informa-
tion shared by other agencies about impacts on regional travel
is provided 1o travelers by the Coalition’s member agencies
through the uge of variable message signs, highway advisory
radic, and traffic reports.

LOS5 ANGELES

Los Angeles was also involved in freeway traffic manage-
ment in the 19605 and 1970s. By the carly 19705, it was one
of the first areas in the country to implement HOV facilities.
This began as bypass lanes for carpools with two or more oc-
cupants at metered entrance ramps. Although these projects
represented & move away from a focus on single-occupancy
vehicles, they still represented an approach by a single agency,
Calirans,

Several line-haul concepts for bus only use on regerved
freeway lanes were studied in the early 1970s. These included
a contrafiow bus lane on the Hollywood Freeway, concurrent fow
HOV lanes in the medians of the San Diego, Long Beach, and
Artesia Freeways, concurrent flow lanes by taking away a lane
on the Santa Monica Freeway, and a barrier and buffer
separated BOV facility on the Sar Bernadino Freeway.

The first joint project involved the Southern Caitfornia
Bapid Transit District (SCRTD) and Cairans 4o impiement
the San Bernadino Busway in 1970 Caltrans and SCRTD
shared project sponsorsiip, which involved Federal Transic
Administration and Federal Highway Administradon funding.
As one of the outcomes of a bus strike in 1973, the fcility
was opened Lo carpools.

In 1974, as a result of the 1970 Clean Alr Act, Caltrans re-
sponded with a proposal for a widespread implementation of
HOV lanes. The previously proposed demonstrations fecame
the backbone cf a regional HOV program. Due o Clean Air
Act deadlines, the next project to be implemented was the
Santa Monica diamnond lanes in 1974,



The Santa Monica diamond lanes only required the restrip-
ing and sigoing of an existing freeway lane for carpools of
three or more persens. This project removed 23 percent of the
general purpose capacity and caused sigpificant traffic con-
gestion on the remaining lanes., Percepdons of HOV lane un-
derutilization, reaction to ingreased local traffic, public oulcry,
and negadve media coverage resuited. Despite technical suc-
cess in moving more people, the project was halied under
court grder afler 21 weeks. The resulis of the Santa Moopica
diamond lane project appear @ have had a major impact in
stalling the development of HOV profects throughout Caii-
fornia well into the [980s,

Although the Santa Monica diamond lane project was a
sethack, it uftimately lead to a different approach wo BOV. The
Route 91 (Artesia Freeway} HOV demonstration was pro-
posed as an added capacity project for carpoois ondy. The
Deputy Director of Traffic Operations for Caitrans District 7
became the project “crusader” who was willing 0 take the
project © local representatives to “buy Q™ the concept. The
success of this proiect set the stage for several hundred miles
of other HOV projecis in the region,

The 1984 Olympies, beld in Los Angeles, gave dramatic
proof that management of the surface transporiation system
can work. The feared gridlock nsver ocourved because of the
coordinated planning and management by a hos! of agencies:
traffic, ransportation planning, police, public transportation,
and the Olympic Commitiee, The approach merged plans for
each segment of e systemr—{reeways, streets, buses, park-
ing, etc—-into an overail approach for the games, which was
ihen implemented by the appropriate agencies (36). The
Oiympics effort appears to have resulted in other collaborative
activities, as will be discussed later in this section.

One key aspect of the City of Los Angeles” Olympics
Transportation Plan was the Auiomated Traffic Survelllance and
Control {ATSAC) System. The benefits of this system lead the
City of Los Angeles 1o expand the system over a period of about
10 years to inciude H areas and 170 taffic signals. The most
recent expansion of the systern includes the Smart Corridor (37).

In response to increasing congeston and improved tech-
nologies, various agencies jointly initiated the Smuart Corridor
Demonstrativn Project to implement “smart” technoiogies
within the Santa Monica Freeway corridor, one of the most
heavily traveled and congested in Los Angeles and the world.
This project built on the various programs of the individual
agencies and the success with the 1984 Olympics (38),

The primary agencies involved in the Smart Corridor coop-
erative effort are! the City of Los Angeles Deparument of Transpor-
tation; the California Department of Transportation (Caitrans}; the
California Highway Paol {CHPY, and the Los Angeles County
Trunsportation Commission. Other agencies and organizations in-
volved in the project include: The Chty of Los Anggles Police De-
partment; the City of Los Angeles Burgau of Sweet Lighting; the
City of Calver City; the Southern California Rapid Transit Dis-
riet; the Southem California Association of Governmments: the
sutomobiie Club of Southers California; and FIIWA (33).

The Smart Corridar Demonstration s investigating the

hysical, operational. institutional, and political feasibility and
otential effectivencss of managing the individuai facilities
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withio the cowidor at maximum efficiency, balancing traffic
flow peiween alternative routes, and dissemination of traveler
information using advanced technologies to achieve the op-
erational goals. Methods to achieve maximum efficiency in-
ciude computer contral of raffic signals and ramp oeters, in-
cident detection and confirtnation on the freeway and arterials,
coordinated incident response. and coordinated eoforcement
and accident investigation measures (33). Implementation of
the Smart Corridor operations by the City of Los Angeles,
Caitrans, and the CHP has necessitated the development of a
deialled operations policy statement (39). Likewise, a coop-
erative agreement hias been drafted (40} for the operation of
Smar Corrdor traffic signals in Culver City by the City of Los
Angeles, subject to agreed upon strategies and the ability of
the City of Cubver City o have monitoring capability, These
vartous agreements demonsirafe that it is possible to overcome
various instiutional considerations in 2z complex operating
envircnment.

Success in the Smart Comridor is panly dependent on
flexibility among and withio agencies, and in some cages,
contractors. That is w say, it is often difficult © anticipate alt
the issues oF problems that may be encountered when 2 project
is undertaken. If the parties pursue 3 project based on strict
coptractual terms, i may be difficult to obtain ihe desired re-
sult. The process is one of confidence buiiding among the
varicus partners. Regular coromunication among working staff
is also an important iogredient in success.

A unigue congestion pricing project in the Los Anmgeles
area is the State Route 91 Variable-Toll Express Lanes, the
first fully auromated twoll road in the world. It opened for reve-
nue service on December 27, 1995, The four-lane (ol facility
is located in ihe median of the existing eight-iane Riverside
Freeway in Orange County, California, between the City of
Anaheim and the Riverside County line. Unlike variable-tof
roads in Singapore, Scandinavia, France, and elsewhere, the
8R9! project is a single highway section serving an urban
commute corridor, where a free, although congested, alterna-
tive route is readily available (1),

The rivately built and operated facility charges rolls that
vary with the Hre of day, refllecting the wave! time saved by
toll lane customers compared with users of the adjacent public
freeway. The longer the traffic delays on the adjacent freeway
fanes, the higher the toll. Currently tolls follow a published
schedule, although the technology would perrnit the toll levels
10 vary dynamically.

All woils are collected by sutosmatic vehicle identification
{AVI), In part because there is ot engugh space in the freeway
median for conventionai {oll booths. Vebicles not equipped
with AVT are prohibited from the facility, The syster on Stae
Route 9t is interoperable with lanes en the other publicty op-
erawsd toil roads in Qrange County, where conventional ol
baoths are also provided,

Rideshare groups with three or more persons (HOV-3+)
carrently travel wll-free, although they may be charged a dis-
counted 1ol sometime in the future. A special lave is provided
for BOV-3+ vehicles to bypass the electrorde toll-taking, which
occurs aboit halfway aiong the length of the facility. Proper
use of the amtomated tol lanes is enforced by the CHP, under
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contract 0 the California Private Transportation Company
{CPT3., and through the use of video surveillance equipment.
The CPT operates the toll {anes on land leased from the stave of
California. The CPT has 353 years o retwrn a profit to its inves-
tors, after which time the toll lanes revert to full state control.

SAN FRANCISCO BAY AREA

The San Francisco Buy Area has developed a3 Metopalitan
Transportation System {(MTS) The MTS is the Bay Ares's
muliimodal network of highways. malor zrterials, transit
services, rail lies, seaports, airports, and transfer hubs critical
10 the region’s movement of people and goods {Iaternal
memos and personal copununication, MTC staff).

ISTEA put considerable erpphasis on managing the sys-
tem. At the urging of the Mewropolitan Transportation Com-
mission (MTC), the various agencies involved in regional
transportation planning began the task of developing a man-
agement strategy for the MTS. A consensus evolved that the
MTS needed t©0 be managed as though it were one system, ir-
respective of mode or gwnership, Beyond that, however, there
remained varying opinicns about what a management Siralegy
shonld encompass and its relationship to other régional plane
ning and decision-making activities.

The conceptual model develaped by MTC is 2 serss of
three concemric circles, the management soategies in the
center, surmounded by the regional wansportadon plan, which
is surrourded by the broad community goals. Depending oo
the staegy, it may or may not require trade-offs between these
various levels. For example, Freeway Service Pairols are gen-
erally acceptable and noncontroversial. On the other hand,
adding capacity, changes in pricing, or changes in land use in-
voive broader comnunity goals. The dilemma is how far up
the continuum does the management strategy go before it must
be reconciled with other objectives and how does this mcon-
ciliation take place?

The management strategy first seeks to identfy effective
tools that tend to be at the center or neutral end of the planning
and comenunity goals spactrum. Promising swrategies that tend
to threawn other objectives must be reconciled in the larger
context of the Regional Transportation Plan or even in the
cottext of broad comrmunity goals,

Effective management strategies will require radecffs be-
tween jurisdictions and modes. This requires the building of
partnerships. For gxample, one management stategy is man-
agement of tzaffic signals. One signal, on its merits, is rela-
tively benign. When several are strung ogether across juris-
dictienal boundaries and fovolve state highways and local
roads, then the potentdal for conflict climbs higher on the
scale. Another example is the Caltrans Freeway Operations
System (FOS). It is viewed as potentially giving pricrity to
freeways, dumping iraffic on local steeets, and taking money
that could go 1o foral projects. To be successful, the FOS must
be defined it 2 way that benafils all parties. Therefore, an lin-
portant obiective of the managemant sirategy is o put forward
agreed upon ground rules that will enabie partners to resolve
potential conflicts as styategies are pul forth,

Capital projects lie in the center of the continsum and for
the most part are reconciled in the Regional Transportation
Plan process. However, if the intersction between management
strategies and capital improvement sirategies is not consid-
ered, poor management Strategies and poor capital decisions
will result.

The process {0 date in the Bay Ares has fead 10 3 goal ©
demonsirate that an intersgency management strategy can he
effective in improving regional mobility. The strategy

s Focases on the MTS,

= Provides a system contex: for nteragency decisions,

« Provides a muitimodal context for management deci-
sions by unimodal operators,

= Builds on the management initiatives that are underway,

= Provides a regionwide commitment 10 develop and im-
plement ISTEA's six management systerns, integrated 1o the
extent feasibie as the elewents of the managemem strategy,
and

+ Is seen as a continuing, vital endeavor sssential to sup-
port the region's transportation investment,

To foster interagency cooperation. a Bay Ares Partnership
was formed. The Bay Area Parmership Board (42) consists of
the op managers from 31 agencies responsible for moving
people and goods in the San Francisco Bay Area, as well as
agencies responsible for protecting the region’s environmental
quality, These experienced professionals have come wgether o
improve regional mobility by sharing ideas, working on issues
of mutual concern, and cutting through the process that blocks
innovative solutions to the twin problers of traffic congestion
and smog. A key issue is commimment & enbancing the Bay
Area's economic vitality, preserving the features that make the
region a special place to live and work, and conserving re-
sources. From the outset, The Parmership was developed as a
nonhierarchical instituticn withoot walls, thriving on mutual
interest and eooperation.

The Bay Area’s numerous natural barciers and rich mix of
urhan, suburban and rural séttings and subsconamies have re-
sulted in 2 multplicity of wansportation system owuers, opera-
tors and regulators. This institutional fmmework is responsive
0 varying local needs, but also requirgs coordination where
their systems intersector overlap.

The complex Bay Area environment depends on connec-
tions that are as much financial, institutional, and informa-
tional as they are physical for integration of individual compo-
nents into the larger picture of a system. The Bay Area
Partnership is a forum for comsnunication, much of it
face~to-face. The dialogue occurs af many levels, including
timonthly meetings of the full board and 2 smaller steering
committes, and at numercus subcommittes and task force
meetings that cocur in between. The chairmanship and loca-
tion of the regular meetings of the full board gre passed from
agency 1o agency 1o further foster the relationships.

While joining the partnership infdally required a leap of
faith, over time, the Partners have found good reasons
comnit thelr time © these multiple-agency sessions, They de-
velop a rmutval understanding of the budgets that must be



shared, and how best o invest in improving overali System
performance, even when some of their own favored projects
had to be deferred. A guiding principle is that decisions joindy
made will more readily lead fo action and a commitment to
overcoming obstacles, With maturity, The Bay Area Partner-
ship has developed a common vision of a single ransportation
system, supported by pooled resources,

The Bay Area Partnership has spotlighted a select group of
interagency projects for some special attention. The program is
known as JUMP Start, which stands for the Joint Urban
Mobility Program. JUMP Start is designed to expedite deliv-
ery of relatively short-term, low-cost, projects with high-payoff
projects. The projects focus on smoothing traffic flows, mak-
g public transit and carpooling miore atlractive, enhancing
systern safely, reducing polluting emissions, and sireamlining
the planning process.

FJUMP Start projects require the joint efforts of two or more
agencies or involve multiple modes. In fact, where it can take
a decade for a transportation project to leap the various finan-
cial and buresacratic hurdles, JUMP Start addresses institu-
tional issues that previously would stall promising concepis.
The time elapsed betweéen project conception and delivery of
benefits has been reduced fo weeks and months.

The following are a few examples of the sarly successes.
Wb the help of a federal grant, MTC, Caltraps, and the re-
gion’s public transit operators set up a clearinghouse—known
as Travinfo--io provide travelers with real-time data on fraffic
conditions, parking avallability, and public transit, and car-
pooling options. The Bay Area’s high~tech private sector aiso
has been an importan: player in the development process.

MTC also fearned up with the region’s public transit opera-
tors to test the concept of a Bay Area-wide “superpass”™ among
three interconnecting systems: BART, County Cononection
buses in Contra Costa County, and BART Express buses. The
Partners are exploring adaptation of the TransLink universal
ticket to other rail, bus, and ferry systems in the Bay Area
baged on the lesson learned.

To henefit from the flexible federal funding flowing o the
Bay Area from ISTEA o 1992, a partnership task foree spent
countless hours developing an equitable process for
screening and ranking projects. By the fall of 1994, MTC
hact used this pioneering “multimodal priority-setiing process”
10 allocate more than 2 half-bitlion ISTEA dollars o some 500
projects.

In March of 1995, the Bay Area Parnersbip formally
adopted their strategy for managing the Metopolitan Trans-
portation System (43). The strategy has two defining elements;
1} a set of five core prineiples, and 2) a comnitment © coop-
erative planning at the corxidor level. The core principles out-
line a muitmodal approach to system management that gives
appropriste emphasis o people movement during commuie
hours and correspordlingly appropriate emphasis to traffic flow
during off-peak hours. The emphasis on corridor ptanniog en-
sures that the management strategy can be tailored fo {it local
conditions. It aiso ensures local governments a real opportu-
aity to participate in the process of system management,

The five core principles that define the Partnership's strat-
£gy can be summarized as follows:

AL

« Sweets, highways, and transit services should be
planned, cperated, and priced as if they were integral pars of
a single systern,

» Transportation and land use should be better coordinated
to enhance accessibility while reducing the need for travel;

* The ransportation system should be designed o provide
convenient access fo jobs and services, to move goods effi-
ciently and reliably, to facilitate the interregional movement of
people and goods, and o shelter the region’s communities and
its natural environment from trafiic overload;

+ Despite Uinited resources, the region can effectively resolve
the conflict between these goals i it adopis a system manage-
ment strategy that is taflored by corrkdor and tinte of day; and

s Operational improvement alone will not be sufficient ©
maintain mobility. Continuing investment—coupied with in-
novations in pricing and rechoology—will be required 1o meegt
the needs of a growing population and economy. Thus, it is
essential to coordinate the planning for management and
investment,

MINNEAPOLIS/ST. PAUL, MINNESOTA

Traffic management efforts in the Twin Cities Metro Area
started in 1970 with the implementation of isolated ramp me-
tering on & 6-mile section of I-33E. The system has since ex-
panded o include an extensive system of ramp meters, closed
circuit television carneras, and changeable message signs. The
goal of Mn/DOT’s strategic plan for freeway traffic manage-
ment is optimizing traffic flow, including the foliowing spe-
cific objectives:

» Minirmizing the magnitude and daration of congestion,

+ Reducing the accident rate,

+ Minimizing the impact of accidents,

* Providing support for special events, construction, and
maintenance activities, and

s Promoting HOV facilities, 2 voluntary fruck mranage-
ment programn, and other demand management activities,

In 1990, the development of M/DOT’s ITS program,
called Guidestar, further expanded traffic management activi-
ties (44,

Minnesota Guidestar is a statewide inteiligent transporta-
ton system program and is dedicated to the goal of better
transportation. Minnesota Guidestar’s mission i t© transform
the current transportation system into one with increased ac-
cessibility, greater productvity, enhanced safety, reduced envi-
ronmegtal impacts, and brogder private sector {nvestmens.
This transformation will be accomplished by incorporating
existng and developing technologies im0 the Minnesota
transportation system. This will be accomplished through gov-
emmem, privaie sector, and academdia working together in
modified organizational relationships, processes and approaches
(45).

One example of the Minnesota Goidestar program is St
Paul Advanced Parking Information System operational test
{+46). The focus of the project is to demopstrate a real-time,



event-based, downtown parking information system for the
first time in the United States. The goals of the project included
having a positive impact on the surface ransporiation syswm
in downtown St Paul. This innovative project demonstrates the
potential benefits of managing the surface transporiation system.
Minnesota Guidestar is secking to develop a truly state-
wide inrelligent wansportation system. Ma/DOT and its part-
nees have realized the importance of a management frame-
work. An ¢rganizational structure has been developed that
provides cach participant in the program actess o manege-
ment decisions. Public and private sector partners ive encour
aged o be proactive in such decisjons. The result s that Min-
nesola is building multimodal solutions, creating a consensus
thrpughout public agencies in the state, developing systems for
urban and rural needs, fostering partnerships, and utilizing
existing ransportation strengths in Minnesota {47].
Minnesota’s vision is that its citzens, businesses, and
visitors will bepefit from the application of ITS to the state’s
ransportation system. ITS will be fully integrated into trans-
poitation straiegies for the enbancernent of safety, mobility, and
economic vitality, for the protection of the natural enviromment,
and for the development of sustainable communities. The fol-
lowing goals have been established to achieve the vision:

= Statewide Approach—Implement an ongoing. integrated
and responsive statewide program for LTS research, testing,
and deployment.

+ Safety/Security—Improve the safety and security of the
users of the transpertation system.

+ Mobility/Convenience/Comfort—Enhance persenal mg-
bility and accessibility © services; enhance the convenience
and comfort of all {including unfarniliar) users of the transpor-
tation system.

» Efficiency-—Increase operational efficiency and produc-
tivity of the transportation sysiem.

« Beonomée  Vitality/Productivity—Enhance  productivity
of individuals, businesses and organizations.

+ Sustainability—Provide transportation services that sup-
port sustainable communitigs including improved accessibil-
jty. environmental protection, and fogal planning,

Based on the vision and the goals, Minnesota's transportation
system will achieve a new level of safety and effectiveness:

+ In-vehicle techaplogy will automatically and instantane-
cusly communicate the location of o vehicle involved in a
crash, as well as the severity, for rapid emergency response.
When motorists are losi, in-vehicle nuvigation sysems will
guide them back on course. When roads are oy, fog is heavy,
of romd conditons we otherwise dangercus, travelers will be
natified pricr to their trip and advised while they wavel,

« Cplliston-avoidance sensors in their vehicles will warn
ravelers when they are oo cluse o other vehicles or objecis.
¥ision enhancement systems in vehicles wiil allow travelers o
see better at night and in poor weather. New detection and

warning systems at railroad grade ¢rossings will help prevent '

crashes between trains and vehicles, including school buses.
Electronic message signs in advance of construction work

zones will advise of actual speeds or aecidents in the work
zone. Other technologies will detect motorists who drive dan-
gerously and violate motor vehicle taws.

+ Travelers will receive real-time trafifc and road condition
information in their vebicles on electronic displays, advanced
radios and cellular phones. Interactive television, pagers, fax
machines. telephones, electronic kiosks, personal computers,
personal digital gssistants and other devices will be used to
obtain this information elsewhere. The information will be
available in customized form for individeal wavelers, Com-
prehensive information on tourist attractions, food and lodg-
ing, and on 4 wide varlety of other services and facilities will
alsc be easily accessible.

s Advanced technologies instatled on all major roadways
will speed the detection of traffic accidents and incidents. In-
tegrated comumwnications systems (exchanging voice, dat,
and video) will assist transportation and emergency responss
organizations. Travelers, especially the infured, will receive
help more quickly and in a coordinated fashion. Traffic delays
will be shortened. '

* A statewide network of transportation management cen-
ters will facilitate travel across Minnesota. Real-time infor
mation and shared facilities will ease transfers between modes
{highway, bus, rail, and air). Detectors installed above, adia-
cent o, and on all major roadways will monitor road surface
conditions, traffic levels, and vehicle type and weight. The
data generated will benefit travelers, shippers, transportation
engineers and planners, and enforcement agencies.

» State-uf-the-art traffic signal systems will smooth waffic
flow by responding and adapting to current conditions, includ-
ing incidents, poor weather, and special events, To further
speed travel, signal systems will be coordinated between arte-
rial roads, freeways, and ramp meters.

« Travelers will be presented with information and options
that help reduce reliance on the single-occupant automobile.
Real-time ridesharing and door-to-door transit service wiil be
feasible through computerized call-taking, ride matching, and
dispatching systems. Telework centers, home telecommuring,
and weleconferencing will beé commonplace. The quality of
transit and paratransit services will be enhanced throagh
automated scheduling and fleat management systems, includ-
ing autpmatic vehicle location,

+ Comumnercial vehicle operations will be enhanced through
consolidated weighing, Inspection and credentialing systerns.
The systerns will be coordinated within Minnesota and inte-
grated with other states. Electronic payment technologies,
such as smart cards, will eliminate the nesd for cash at park-
ing meters and on buses.

« Agencies operating fleets, including public safety, transit
and maintanance, will consolidate dispatch centers in their
geographic areus, thereby reducing the costs of new infrastruc-
ture. Information will be shared with tocal agencies and di-
rectly with users of the uansporiation syster.

» Parmnerships with public, private, nop-profit and aca-
demic organizations will result in increased coordination,
greater funding levels, and flexibility for transportation infra-
struceure and services. Private firms will profit from the pro-
vision of products and services and will provide much of the



gapiral needed for deployment of ITS in return for user fees.
Businesses in Minnesota will benefit from improved access by
customers, through reduced shipping costs, and easier commutes

3

for employees. Finally, Minnesota will be integrated with the na-
tional and intemational ITS petwork to allow seamless travel
anywhere and at anytime, safely and efficiently.
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CHAPTER FOUR

CONCLUSIONS

The Intermodal Transportation Efficiency Act of 1991 is
ihe most recent effort by policy makers o articulate a user per-
spective on management of the surface transportation systemm.
The goal is improved mobility and accessibility for swrface
ransportadon system users {hrough mproved management of
the system. The principles on which to develop a holistic view
of the system, with some notable exceptions, largely exist and
are relatively straightforward in concept, However, there are
serious practical barriers o achieving a system that operares
seamlessly. This synthesis summarizes the problem, the proc-
ess, lhe successes to date, and the challenges that must be over-
come to achieve the vision of a surface transporiation system
operating as if under single ownership and management.

The surface wansportation system is fragmented dee to
mwltiple jurisdictions {(federal, state, and local), Functions
(police, fire. raffic, etc.), modes (highway, bus, rall, bike, and
pedestrian}, and even disciplines within a singie orgapization
{planning, design, operations), being responsible for only a
portion of the system. The streets, highways, mass ransit fa-
cilities, railroads, frucking comnpanies, port terminals, srpore
terminals, and trucking terminal facilities are operated by
separate Toanagements, Managerial independence is a jeal-
ously guarded prerogative. Each organizadonal unit has its
own mission, funding, and suppont group. Furtherrore, there
is Hwle agreement on measures of effectiveness and efficiency
that reflect consumer needs or overall soclal and environ-
mental cost, This institetional complexity results in a system
that is difficolt o manage in & practical sense,

Effective management of the surface transportation system,
therefore, requires a process for resource allocation, invest
ment decisions, and otlier actions in order w0 maximize the

perforniance of the system. The process should inctude mogi-
toring, performance evaluarion, identification of improvement
strategies, evaluation of strategies, prioritization, program-
ming/funding, implementation of appropriate actions, opera-
tions, and maintenance of the surface transportation system. A
formal process 15 needed to address the fragmented natere of
the existiog institutional structure of transporiation service
providers.

However, it is also necessary to recognize that demands on
the ranspertation system are a by-product of local land-use
decisions and Tocation choices made by households and firms.
Transportation providers Have virtually ne influence over these
choices, nor efficient and effective ways o steer growih and
development. Therefore, there are likely to always be events
beyond the conerol of managers of the transportation system.

Experience to date would suggest mat effective manage-
meat of the surface transportation sysem is sull in its early
stages of development. Althouzh many tools exist to assist in
the process of managing the surface transportation system,
there are weaknesses, Key needs include beiter nstiutional
collaboration, better measures of sysiem effectiveness, better
evaluation methodologies, and better system monitaring.

Progress toward effective management of the transportation
systern bas generally evolved by building on the success of
previous projects. Management of the surface transportation
system will continue to-evolve as a natural progression from a
construction-oriented paradigm to a management focus as he
transporiation system matures. The speed of eyolution, how-
gver, will be partly determined by institutional considerations.
Additional incentives may be required o expedite the evolu-
tion ko a truly integrated transportation systemn,
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